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Table 1.1 

Baseline Human Health Risk Assessment Approach 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Timeframe Receptor 

Current/Future Resident 

Visiting 
Recreational 

Angler 

Exposure Point 

Centredale Manor and Brook 
Village Apartments 

Greystone Mill Pond, Assapumpset 
Brook, Allendale Pond, Lyman Mill 
Pond, Manton Reach, Dyerville 
Reach 

Recreational areas along bank of 
Greystone Mill Pond, Allendale and 
Lyman Mill Pond 

Residential exposure points (homes) 

Greystone Mill Pond, Assapumpset 
Brook, Allendale Pond, Lyman Mill 
Pond, Manton Reach, Dyerville 
Reach 

Recreational areas along bank of 
Greystone Mill Pond, Allendale and 
Lyman Mill Pond 

Activity 

Living onsite 

Angling, fish consumption 

Swimming/wading 

Walking/exploring edges of pond 

Living along the river 

Angling, fish consumption 

Wading (while angling) 

Walking to access angling locations 

Exposure Medium 

Surface soil 

Surface soil 

Groundwater 

Aquatic biota tissue 

Surface water/aquatic sediment 

Bank surface soil 

Surface/subsurface soil 

Surface soil 

Groundwater 

Aquatic biota tissue 

Surface water/aquatic sediment 

Bank surface soil 

Exposure Route* 

Direct contact 

Inhalation of particulates and vapors 

Inhalation of VOCs 

Ingestion 

Direct contact 

Direct contact 

Direct contact 

Inhalation of particulates 

Inhalation of VOCs 

Ingestion 

Direct contact 

Direct contact 

Previous Evaluations 

Qualitatively evaluated by ATSDR (Draft 
Health Consultation, March 19, 1999) and EPA 
Region I Action Memorandum (May 4, 1999), 
with addendums (September 13, 1999 and June 
1, 2000); report was basis for TCRA 
Not applicable. 

Air samples collected from Centredale Manor 
and Brook Village in 1999 by OEME, no 
significant migration of VOCs into buildings 
was found. 
Human Health Biota Consumption Risk 
Assessment in progress 

EPA screening in 1998 using 1996 data (2/24/98 
memo from Ann-Marie Burke to 
Woonasquatucket Team) 

Streamlined HHRA in EE/CA (TtNUS, 2000); 
report was basis for NTCRA 

Streamlined HHRA in EE/CA (TtNUS, 2000); 
report was basis for NTCRA 

Not applicable. 

Not applicable. VOCs are not likely to be 
present in groundwater outside of the source 
area. 

Human Health Biota Consumption Risk 
Assessment in progress 

EPA screening in 1998 using 1996 data (2/24/98 
memo from Ann-Marie Burke to 
Woonasquatucket Team) 

Streamlined HHRA in EE/CA (TtNUS, 2000); 
report was basis for NTCRA 

RI/FS Approach 

Evaluation of protectiveness from exposure to 
those contaminated soils and integrity of the 
interim caps and the pavement will be included 
in the FS as part of the components of the 
permanent remedy. 
Evaluation of protectiveness from exposure to 
those contaminated-soils and integrity of the 
interim caps and the pavement will be included 
in the FS as part of the components of the 
permanent remedy. 
Not included; indoor air survey indicated 
insignificant migration of VOCs into buildings. 

Included in RI/FS. Data will be included in 
assessment of cumulative risk to anglers. 

Include in RI/FS and use post-removal existing 
data to verify USEPA 1998 screening 
evaluation. Data will also be included in 
assessment of cumulative risk to anglers. 
Removal of soil as part of NTCRA expected to 
be final action; this scenario will not be 
included in the RI/FS. Post-removal existing 
bank data will be included in assessment of 
cumulative risk to anglers. | 
Removal of soil as part of NTCRA expected to | 
be final action; this scenario will not be 
included in the RI/FS. 

Removal of soil as part of NTCRA expected to 
be final action; this scenario will not be 
included in the RI/FS. 

Removal of soil as part of NTCRA expected to 
be final action; this scenario will not be 
included in the RI/FS. 

Included in RI/FS. Data will be included in 
assessment of cumulative risk to recreational 
anglers. 

Data will also be included in assessment of j 
cumulative risk to visiting recreational anglers. 

Post-removal existing bank data will be 
included in assessment of cumulative risk to 
visiting recreational anglers. 
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Table 1.1 

Baseline Human Health Risk Assessment Approach 


Baseline Human Health Risk Assessment - Workplan Addendum 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


[Timeframe Receptor Exposure Point Activity  : y "  ̂   Exposure Medium Exposure Route* 

Current/Future Commercial/ Commercial property @ NE comer Working or taking breaks outdoors Surface soil Direct contact 
Industrial of Lyman Mill Pond; commercial 
Worker properties on bank of Lyman Mill 

Pond. 

Working indoors Groundwater Inhalation of volatiles that migrate from the 
_^ . - . - i .  i subsurface to indoor air of current buildings. 

John E. Fogarty Center Working or taking breaks outdoors Surface soil 	 Direct contact 

Working indoors Groundwater 	 Inhalation of volatiles that migrate from the 
subsurface to indoor air of current buildings. 

Visiting Greystone Mill Pond, Assapumpset Angling, fish consumption Aquatic biota tissue Ingestion 
Subsistence Brook, Allendale Pond, Lyman Mill 

Angler Pond, Manton Reach, Dyerville 
Reach 

Wading (while angling) Surface water/aquatic sediment Direct contact 

Recreational areas along bank of Walking to access angling locations Bank surface soil Direct contact 
Greystone Mill Pond, Allendale and 
Lyman Mill Pond 

Notes: 
* "Direct contact" includes dermal contact with and/or incidental ingestion of the particular medium. 

VOCs = volatile organic compounds 

Previous Evaluations 

Not applicable. 

Not applicable. 

Human Health Risk Assessment in progress. 

Not applicable. 

Human Health Biota Consumption Risk 
Assessment in progress 

EPA screening in 1998 using 1996 data (2/24/98 
memo from Ann-Marie Burke to 
Woonasquatucket Team) 

Streamlined HHRA in EE/CA (TtNUS, 2000); 
report was basis for NTCRA 

RI/FS Approach 

Will not be evaluated in RI/FS because 
accessible parts of commercial properties 
appear to be above the flood level of Lyman 
Mill Pond. 

Not included; site-related VOCs not likely to 
be found in groundwater in Lyman Mill Pond 
area. 

Included in RI/FS 

Not included; site-related VOCs not likely to 
be found in groundwater in Lyman Mill Pond 
area. 

Included in RI/FS. Data will be included in 
assessment of cumulative risk to subsistence 
anglers. 

Data will also be included in assessment of 
cumulative risk to visiting subsistence anglers. 

Post-removal existing bank data will be
included in assessment of cumulative risk to 
visiting subsistence anglers. 
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Table 1.2 

Exposure Pathway Summary 


Basel ine Human Health Risk Assessment - Work Plan Addendum 
Centredale Manor Restorat ion Project Superfund Site 

North Providence, Rhode Island ii.. 
• r • 

EXPOSURE POINT AND RECEPTOR AGE SCENARIO POTENTIAL EXPOSURE MEDIUM  • — 
RECEPTOR POPULATION TIMEFRAME AND RELEVANT PATHWAYS 

Sediment Surface Water Bank Surface Soil Fish 
- - , ' . ' ' J ^V ; ; . . . GfSptdff.'MilliRon_!(ba-klf6¥nd)l.**' 'f"^' > . ,_.-., ... • - .... , „ v ; . & . ' • • « • _ • - • : • - " - . •<*'•-;,•. • " !»?,, 

Area Resident (swimming, wading, recreational angling) Child, Adolescent, Adult C/F ING, DERM ING, DERM ING, DERM ING 
Visiting Recreational Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING, DERM ING 
Visiting Subsistence Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING, DERM ING 

A.s_pumpS-t lBrooKl^ . * , - ,.- > ' - s. ' -. '. , ^ *\ 

Area Resident (swimming, wading, recreational angling) Child, Adolescent, Adult C/F ING, DERM ING, DERM - ING 
Visiting Recreational Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING 
Visiting Subsistence Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING 

Allendale Pond'">'• •, S-s- -•..;-. ; ; ' , ,. v - . - ., ~ - . ' • , - V i - . - - • - > • • , , - . • * - . ' • - ;, i o " ! • , ' . • „ ; •>• • - ' . , -V . ' " , ' - ! •••  - ! ' , . ' . ' , ' - ! . 5 _ . , - . • „ • 

Area Resident (swimming, wading, recreational angling) Child, Adolescent, Adult C/F ING, DERM ING, DERM ING, DERM ING 
Visiting Recreational Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING, DERM ING 
Visiting Subsistence Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING, DERM ING 

kymafi'MllliBOnd ' " : ' " : ' / : : - ; . - : .u : : -,/2£,-,; ''• '%-?.-.,••, ' , V , ••' • '• ~.5 ' • ' •"• ,- 7.7*""''.* '/•' • •.•.-••f,r i ^ < : : , / ' ' • ' • " ' • • v . . ' > . - : : . , •'-. V . . - : . - . . ' ' • .. . 

Area Resident (swimming, wading, recreational angling) Child, Adolescent, Adult C/F ING, DERM ING. DERM ING 
Visiting Recreational Angler Adolescent, Adult [a] C/F ING, DERM ING. DERM ING 
Visiting Subsistence Angler Adolescent, Adult [a] C/F ING. DERM ING, DERM ING 
Commercial/industrial Worker Adult C/F ING, DERM 

* , t *Mantoh'Roach'Ui u ' £ . > * ' ' . « * - . ^ t W - . ; . * <- ^ , , ' T i / * »/ / 

Area Resident (swimming, wading, recreational angling) Child, Adolescent, Adult C/F ING, DERM ING, DERM - ING 
Visiting Recreational Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING 
Visiting Subsistence Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING 

DyeiylllelReach: let,-. , \ • ,-u.v.j".*.'•. -•>£; ••< > . . . „ - . ; >:i:\ >M * . i . --^*-.--:- ,', - _ i ' ; _ „ - , - . $.; -V-- '. •• i . " ^ - . „-•>,••-> ,t.'-/i?,i2SHi£g-- >X_V -^V/-^-"r' 

Area Resident (swimming, wading, recreational angling) Child, Adolescent, Adult C/F ING, DERM ING, DERM ING 
Visiting Recreational Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING 
Visiting Subsistence Angler Adolescent, Adult [a] C/F ING, DERM ING, DERM ING -

Notes: 

[a] - A young child Is also evaluated for Ingestion of fish that e 3 caught by older members of the family. 

Timeframe: 

C - current land use 

F - future land use 

Pathways: 

DERM - exposure via dermal contact 

ING = exposure via incidental ingestion 

"-" indicates that the pathway is Incomplete. 


Prepared by: MJM 

Checked by: JHP 


MACTEC Engineering and Consulting, Inc. 
51226 _5 
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CAS 
Number 

9]-57-6 
.3-32-9 

208-96-8 
120-12-7 
56-55-3 
50-33-8 

205-99-2 
207-08-9 
218-01-9 
35-70-3 
132-64-9 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
85-01-8 
129-00-0 
92-52-4 

72-54-3 
72-53-9 
50-29-3 

M03-71-9 
U097-69-1 
U l 00-14-4 
319-85-7 
60-57-1 

1031-07-8 
7421-93-4 
58-89-9 

5103-74-3 
74-44 •* 

1024-57-3 
57-74-9 

7429-90-5 
7440-36-0 
7440-39-3 
7440-43-9 
7440-47-3 
7440-48-4 

7440-30-8 
7439-89-6 
7439-92-1 
7439-96-5 
7439-97-6 

22967-92-6 

7440-02-0 

Scenario Timeframe; Current/Future 

Medium: American Eel 
Exposure Medium: Whole Body 

Chemical 

StmlvolaUh Organic! 
2-Meth>* naphthalene 
Accntphlhene 
Ac.naphft, .-- . 
Anthracene 
Benzo(a)a_thTicene 
Ben to (ajp>»*n< 
Benzo (b )fl uorantti en e 
B en _o(k)f1 uoranth ene 
Chr>.<nt 
Dib*n_o (afi) m thrace n. 
Dibenzofuran 
Fluor roth ene 
Fluor en t 
lndeno(I,2.3-cd)p5*ene 
Naphtha) cn* 
Ptitntnthrent 
-Vene 
l.l'-Btph-nyt 
Pestiddei/PCB* 
4,4* _)DD 
4.4'_DB 
M'-DDT 
alpha-CU or danc 
Arodor-1254 
Arod_r-I268 
bd»-BHC 
Ditldrin 
Rn-_n_finS-)fit« 
Endrin Aldehyde 
ftsnmi -BHC 
(•mma-C-lc-d-ni 
J(«p-K-I<ir 
Hcplachlor Epoxtd-
Technictl Chlord-ne 
Inorganics 
Alummum 
Anthnony 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Merc ury (m efhyl) • 
Morybdenum 
Nickel 

M i n i m u m (1) 

Concent radon 


0.00243 

0.00179 

0.00054 

0.00063 

0.00343 

0.00382 

0.00377 

0.00311 

0.00738 

0.00017 

0.O006 

0.00513 

0.00106 

0.00338 

0.00332 

0.00404 

0.00596 

0.00039 


0.00606 

O.0O3S2 

0.00137 

6.0075 


6.28-77 

0.07747 

0.00061 

0.00313 

0.00999 

0.00 08 

0.00026 

6.0026 

0.00129 

0,00067 

0.10259 


1.16 
6.00643 

0.2 
0.011 

6.02-1 
0.0369 
0.519 
11.7 
0.11 
1.62 

0.0297 
0.0164 
0.0135 
0,0372 

M i n i m u m 
gualltlcr 

J 
I 
J 

;J 

J 

J 

J 

i 

i 
j 

j 

y 

j 

j 

j 

j 

J 
J 
i 
i 

i 

; 

j 

i 

Maximum (1) 

Concentration 


0.00534 

0.0082 

0.00294 

0.00379 

0.00345 

0.00382 

0.00577 

0.00511 

0.00738 

0.00073 

0.00231 

0.02309 

0.00511 

O.O033S 

0.00666 

0.02717 

0.01165 

0.00128 


0.04205 

0.07891 

0.01467 

0.06327 

1.17773 

0.07747 

0.00255 

0.01448 

0.00999 

0.0008 

0,0014 

0.02296 

0.00129 

0.00559 

6.76577 


41.6 
0.00643 
0.781 
0.261 
0.187 
0.138 
1.03 
53.2 
0.952 
23 

0.24 
0.471 
0.115 
0.214 

Table 2.1 


Occurrence , Dis l r ib- t ion and Selection of Chemicals of Po tcada l Concern 

Am erica • Eel 


Baseline H i m i a Heallk Risk Assessment - la If rim Final 


Cca t reda le M a n o r Restoration Project S a p e t t n a d Site 


North Providence, Rhode Island 


Maximum Units Sample ID Detection Ranee of 

Quail Her of Max! mum Frequency Detection 
Concentradon Limits 

Mln-Max 

MCVKG LPX-AE-4006-0000-01-W 20/23 0.00187 -0.00189 
MG/KG LPX-AE-4002-0000-01-W 23/23 
MG/KG LPX-AB-4009-0000-01-W 23/23 
MG/KG LPX-AE-1009-0000-01 -W 23/23 
MO/KG LPX-AB-4004 -0000-01 -W 1/23 0.00126-0.00189 
MG/KG LPX-AE-40O4 -000 0-01 -W i /2  3 0.00126-0.00189 
MCVKG LPX-AE-4004-0000-01-W 1/23 0.00126-0.00286 
MGVKG LPX-AE-4004-0000-01-W 1/23 0.00126-0.00258 
MGVKG LPX-AE-4004-0000-01-W 1/23 0.00126-0.00381 

J MG/KO _JX-A_^W^06(W)i -w 3173 0.00126-0.00189 
MGVKG LPX-AE-4003-0000-0. -W 23/23 
MG/KG LPX-AE-4004-0000-01 -W 22/23 0.00476 -0.00476 
MO/KG LPX-AE-4003-0000-01 -W 23/23 
MO/KG UPX-AE-4004-0000-01-W 1/23 0.00126-0.00189 
MO/KO LPX-AE-4009-0000-01-W 20/23 0.00224 -0.00314 
MGKO LPX-AE-4002-0000-01 -W 23/23 
MGVKG LPX-AB-40O4-O0O0-OI-W 4/23 0.00229-0.00502 

I MO/KO LPX-AB-4006-0000-01 -W 20/23 0.00126-0.00134 

MGVKG APC-AB-4006-0000-01-W 23/23 
I MO/KO LPX-AB-4009-O000-O1-W 23/23 

MO/KO DYP-AB-S001 -0000-01 -W 18/23 0.00127-0.00132 
MO/KG APC-AE-4007-0000-01-W 23/23 

I MO/KO LPX-AB-4009-0000-0I -W 21/23 0.01607 -0.01633 
I MO/KG APC-AB-4006-0000-01 -W 1/23 0.01581-0.01891 
J MQ/KG _jpx-A_M005-<i666-bi -w 10/23 0.00059-0.00132 

MO/KO APC-AE-4009-0000-01 -W 22/23 0.00059- 0.00059 
MQ/KO APC-AE-4006-0000-01 -W 1/23 0.00.27 • 6.00152 
MO/KO APC-AB-4006-0000-01-W 1/23 0.00127 • 0.00152 

1 MO/KO LPX-AB-4005-0000-01.W 16/23 0,00059-0.00152 
MO/KO . APC-AB-4007-0000-01-W 23/23 
MGVKG APC-AE-4007 -0000-01 -W 1/23 0,00059-0,00)32 
MO/KO LPX-AE-4003 -0000-01 -W 22/33 0.00059 - 0.00059 
MO/KG LPX-AB-4003 -0000-01 -W 23/23 

MO/KG LPX-AE-4004-0000-01-W 21/23 1.12-2.11 
J MCVKG LPX-AE-4004-0000-01 -W i /2  3 0.034-0.034 

MO/KG LPX-AB-4004-0000-01-W 23/23 
MCVKG DYP-AE-5001 -0000-01 -W 23/23 

J MCVKG -Jx-ABUoM-oooivbi W 15/23 0.269 - 0.269 

J MG/KG APC-AE-4007 -0000-01 -W 23/23 
i MCVKG APC-AB-4007 -0000-01 -W 23/23 

MCVKG LPX-AE-4004-0000-01-W 23/23 
I MCVKG APC-AE-4007-0000-01-W 22/23 0.12-0.12 

; MGVKG 
MCVKG 

DYp-AE-3003-OOOO-Ol-W 
APC-AE-4007-0000-01-W 

23/23 
.9/23 0.0302-0.0646 

MCVKO APC-AB-4008-JOOO-Ol-W 23/23 
j MG/KG APC-AE-4004-0000-O1-W 3/23 0.32 - 0,32 

/ MG-.G APc-AE-4067 4006-61 -w 23/23 

Concentradon 

Used for 


Scree nine (2) 


0.00534 

0.0082 

0.00294 

0.00379 

0.00345 

0.00382 

0.00577 

0.00511 

0.00738 

O.OO073 

0.0023! 

6.6.309 

0.00511 

0.00338 

0.00666 

0.02717 

0.01165 

0.00128 


0.04205 

0,07891 

0.01467 

0.06327 

1.17773 

0.07747 

0.00255 

0.01448 

0.00999 

0.0008 

0.0014 

0.02296 

0,66,29 

0.00559 

6.76577 


41.6 
0.00643 
6.781 
0.261 
0.187 
0.138 
1.03 
53.2 

0.952 
23 

6.24 
0.471 
o.ii." 

i 0.21* 

Background 


Valve 


N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Au 


N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N>A 

N/A 

N/A 


N/A 


. ...  F A . . 
N/A 
&/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Screening 

Toxicity 

Value (3) 


2.7
8.1

41
0.0043

0,00043
0.0043
0.043
0.43

0.006*3
0.54
5.4
5.4

0.0043
2.7

4.1
6.8

0.013
0.0093
0.0093

0.0016

0.0018
0.0002

0.0024

0.0007
0.00035
0.009

140
0.054
9.5
0.14
0.41
2.7
3.4

41


19

'6.0-4
0.68
2.7

 N 

N 


N 
C 
C 
C 
C 
C 
C 
N 
N 
N 
C 
N 

N 
N 

C 
C 
C 

C 

C 
C 

C 

C 
C 
C 

N 
N 
N 
N 
N 
N 
N 
N 

N 

N 
N 
N 

Potential 

ARAR/TBC 


Value (4) 


N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A, 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
.-A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A1 

Potential 

ARAR/TBC 


Source 


N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

. N/A 

Retain 
as C O P C ? 

No 

No 

Yes 

No 

No 

Yes 

Yes 

No 

No 

Yes 

No 

No 

No 

No 

No 

Yea 

No 

No 


Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

No 

Yea 

Yes 

Yes 

Yes 


No 
No 
No 
Yes 
No 
No 

> No 
No 
Yes 
Yes 
Yes 
Yes 
No 
No 

Rationale for 

Contaminant 

Deletion or 

Selection (51 


S 
S 
A 
S 
S 
A 
A 
S 
S 
A 
S 

s 
s 
s 
s 
A 
S 
S 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
S 
A 
A 
A 
A 

E 
S 
S 
A . 
S 
S 
E 
E 
A 
A 
A 
A 

S 
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Table 2.1 

Occ.rrcnce, Distribntion and Selection of Chemicals of potential Concern 


American Eel 


Baseline Hainan Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Snperfnnd Site 


North Providence, Rhode Island 


[Scenario Timeframe; Current/Future 
iMedium; American Eel 
[Exposure Medium: Whole Body 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range or Concentradon Background Screening Potential 

Number Concentration Qualifier Concentration Qualifier of MaxJmum Frequency Detection Used for Value Toxicity ARAR/TBC 

Concenlradon Limits Screening (2) Value (3) Value (4) 
Mln-Max 

7782-49-2 Selenium 0.273 J 0.523 MCVKG APC-AB-4003-OOOO-OI-W 19/23 0.448 • 0.448 0.523 N/A 0.68 N N/A 
7440-22-4 Silver 0.000324 J 0.0238 J MCVKG LPX-AE-4002-0000-01 -W 3/23 0.06-0.06 0.0238 N/A 0.68 N N/A 
7440-28-0 Thallium 0.00444 0.00815 ] MG/KG LPX-AE-4007-0000-01-W 4/23 0,022 • 0.022 0.00815 N/A 0.0095 N N/A ;
7440-62-2 Vanadium 0.O0I9S J 0.109 I MCVKG APC-AE-4005-0000-01-W 6/23 0.179-0,179 0.109 N/A 0,95 N N/A 


7440-66-6 Zinc 1B.2 1 34.6 J MCVKG APC-AE-4004-0000-01-W • 20/23 20.2 - 24.9 34.6 N/A 41 N N/A 

Dlo-im/Purani 


38178-99-3 HCX 0.00000774 J 0.00010904 . J MGVKG APC-AE-4005-0000-01-W 22/23 0.00001998-0.00001998 0.00010904 N/A N/A 

To-idryEqurvalencyfUonrs/Fw-r-O -M.mm_ls 0.00000957 0.000308 MO/KG APC-A_Ub6.-*66t6i-w 23/23 0,0003 08 N/A 0.000000021 C N/A 

Toxicity Equivalency (PCB Congener.) -Mammals 0.0000134 0.0000604 MCVKG LPX-AE-4001-0000-01-W 7/7 0.0000604 N/A 0,000000021 C N/A 


(1) Mmfmum or maximum concentrition defected in exposure area. Samples included in data set are provided in Appendix A 	 MO/KO - mil-gram, per kilogram 
(2) The concentration used for screening is the maximum detected concentration, per USEPA Region I (USEPA 1995). 	 COPC • chemical of potential concern 
(3) Values are the Bisk-Based Concentrations (RBCs) obtained from USEPA Region Dl dated October 9, 2002, 	 ARAR/TBC-Applicable or Relevant and Appropriate Requirement./ To Be Consider 

Values used for screening are *« fish ingestion RBQi for the lesser cf cancer risks equal to IE-06 or non-cancer risks equ.Uo a hazard index of 0.1, per USEPA Repon I (USEPA, 1999). 
(4) Ihere are no applicable ARAR values for biota. 	 Basis of screening toxicity value: 
(5) Ana1>tt is selected as a COPC if the concentration iced for screening exceeds the PRO N - Based on non-cancer en-point 

S-Concentration used for screening is less flitn die screening toxicity value; die analyte vwsnot selected as a COPC C - Based cn cancer endpoint 
A • Concentration used for screening is greater than the screening toxicity value; the anal>4c was selected at i COPC 
E-The anilyc ts • human essential nutrient, ind is not considered lobe toxic it the concentration delected; Ihe anal>4ewas nol selected as a COPC (AD. Little, 1998; USEPA, 1995). 

N/A -Not applicable 
- Background values are not applicable for selection of COPCs. Risks at the two reference (Background) locations will be characterized and compared lo the risks characterized in this assessment. 
- Potential ARAR/TBC values are not applicable fw selection of COPQ. EPA suggests use ofrisk-based media concentmions for screening COPCs. 

Qualifier definitions: 
J -Value is estimated. 

Prepared b y |_ A 

t A i r k i d by; M1M 

Potential 


ARAR/TBC 

Source 


N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

Retain 


as COPC? 


No 
No 
No 
No 

No 

Yes 
Yes 
Yes 

Rationale for 

Contaminant 

Deletion or 

Selection (5) 


S 

s 
s 
s 
s 

A 
A 
A 
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C A S 

N u m b e r 

92-32-4 

91-37-6 

83-32-9 

208-96-8 

120-12-7 

&  S 3-3 

50-32-8 

20J-99-2 

191-24-2 

20T-08-9 

21 . -01-9 

53-70-3 

131-64-9 

206-44-0 

86-73-7 

193-39-5 

91-20-3 

85-01-8 

129-00-0 

72-54-8 

72-53-9 

50-29-3 

5103-71-9 

1 1 W - 6 9 - 1 

11100-14-4 

60-57-1 

1 Oil -07-8 

5I0J .74-2 

57-74. . 

74J9-90-S 

7440-36-0 

7440-39-3 

7440-43-9 

7440-47-3 

7440-48^1 

7440-50-8 

74 .9 -89-6 

7439-92-1 

7439-96-5 

7439-97-6 

22967-92-6 

7439-98-7 

7440-02-0 

77»2-49-2 

7440-22-4 

7440-28-0 

7440-66-6 

Scenario Timeframe: Currenf Future 
Medium: Largemoutli Bass 
Exposure Medium: Fillet 

C h e m i c a l 

Semrvolmtllc O p g a a k s 

1,1-Biphenyl 

2 - M cthytnnph th ol en t 

Acenophthene 

Acenaphthylen* 

An A T scene 

B enzo(a) anflir_c en t 

Benzo( . )pyrene 

B enzo(b)nuor_nth en e 

B -Tizofg,- ,i)p ery I en e 

B e n z . (k) fluortnth en e 

Chrytcne 

D tbcni-K aji) sn thr-c en * 

Dib -nzc funn 

Fluoranlhene 

Fluorcn* 

Ind_iJo( I,2.3 -c djpyrene 

Naphthalene 

Phenanthrenc 

Pyr«n< 

Pc-Hcldes /FCBs 

4,4'-DDD 

4,4'-DDE 

4.4*-DDT 

_lph»-ChloT-_-t 

Aroolor-1254 

Aroolor-1268 

Dt-ldrin 

Endon l f -n f tu l f a i t 

g- t i i iw-t . l i lmdwie 

T M h n k d -.'bkir .__.• 

l a * r g « a . - * 

Aknntn_in 

Antimony 

Barium 

Cadmium 

C-i-TTiium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Mercury (methyl) 

Molybdenum 

Nickel 

Selenium 

Silver 

Th-lKum 

_5no 

M i n i m u m (1) M i n i m u m 

C o n c e n t r a t i o n Q u a l i f i e r 

0.00013 ;
0.00039 J 

0.00016 J 

0.00005 J 

0.00008 I 

0.00004 J 

0.00373 

0.0OOO9 1 

0.00372 

0,00016 J 

0.00009 1 

0.00012 1 

0,00014 J 

0.00032 J 

0.00017 J 

0.0001 1 

0.00076 

0.00046 I 

0.0035 

0.00078 I 

0.00309 

0.00014 1 

0.00038 J 

0.02716 

0,00298 J 

0.00018 I 

0.0019 

0,0001 1 J 

(101.1 J 

0.4 

0.00194 J 

0.019S I 

0.00304 J 

0.033 J 

0.00443 1 

0.136 J 

2 J 

0.0017 1 

0.103 

0.0924 

0.0758 

0.0308 J 

0.0154 1 

0.102 J 

6.00768 i 
0.00163 j 

4.07 j 

Table 2.2 
Occurrence. Distribution and Selection of Chemical- of Potential Concern 

Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

M a x i m u  m (1) M a x i m u  m U n i t s S a m p l e I  D D e t e c t i o n R a n g e of C o n c e n t r a t i o n B a c k g r o u n  d S c r e e n i n g P o t e n t i a l P o t e n t i a l R e t a i n 

C o n c e n t r a t i o n Q u a l i f i e r of M a x i  m  _ m F r e q u e n c  y D e t e c t i o n U s e d f o r V a l u e T o x i c i t y A R A R / T B  C A R A R / T B  C a s C O P C  ? 

C o n c e n t r a t l o n L i m i t s S c r e e n i n g (2) V a l u e (3) V a l u e (4) S o u r c e 

M i n - M a  x 

0.00034 

0.0037 
; M G / K O 

M G / K G 

LPX-LB-4008-O0OO-01-F 

MAP-LB-4OO3-0OOO-O1-F 

8 / 1 3 

1 2 / 1 3 

0 .00064-0 .00182 

0.00098 • 0.00098 

_. 
0.00034 

0.0037 

N / A 

N / A 

6.8

2.7

 N 

N 

N / A 

N / A 

N / A 

N / A 

N o 

N o 

0.00144 M G / K G LPX-LB-4003-0000-01-F 1 0 / 1  3 0.00038 - 0.00082 0.00144 N / A 8.1 N N / A N / A N o 

0.00062 I M O / K G LPX-LB -40O3-OOOO-O1 -F 1 0 / 1 3 0.00063 -0 .00111 0.00062 N / A N A  N / A Y e s 

0.00099 M O / K G LPX-LB -4003-0000-01-F 1 1 / 1 3 0.0007 - 0.0009 0.00099 N / A 41 N N / A N / A N o 

0.0029 M G / K G LPX-LB -4003 -0000-01 -F 6 / 1  3 0.00039 • 0.00182 0.0029 N / A 0.0043 C N / A N / A N o 

0.00373 M G / K G LPX-LB -4003 -0000-01-F 1 / 1 3 0.00057  0.00182 0.00373 N / A 0.00043 C N / A N/A Yes 

6.00509 M G / K G LPX-LB -4003 -OOCO-01 -F 4 / 1  3 0.00057 • 0.00182 0.0O5O9 N / A 0.0043 C N / A N / A Yes 

0.00372 M G / K O LPX-LB -4003 -0000-01 -F 1 / 1 3 0.OO0S7-0.0O91 0.00372 N/A N / A N/A Yes 

0.00462 M O / K G LPX-LB-4003-0000-01-P 3 / 1  3 0.OO0S7  0.00182 0.00462 N / A 0.043 C N / A N / A N o 

0.00562 M G / K G LPX-LB -4003 -0000-01 -F 9 / 1  3 0.00064  0.00212 0.00562 N / A 0.43 C N / A N / A N o 

0.0008 J M O / K G LPX-LB -4003 -O00O-01 -F 3 / 1  3 0.00057 -0 .00111 0.0008 N/A 0.00043 C H/A N / A Y e s 

0.00096 . M O / K O LPX-LB-4OO3-000O-01-P 1 2 / 1 3 0.00182 -0 .00182 0.00096 N/A 0.54 N N / A N/A No 

0.01084 M O / K O LPX-LB-4003-0000-01 -F 1 0 / 1 3 0.0009 • 0.00104 0.01084 N / A 5.4 N N / A N/A N o 

0.00154 M G / K G LPX-LB -4003-0000-01 -F 1 3 / 1 3 0.00154 N / A 5.4 N N / A N / A N o 

0.00387 M G / K O LPX-LB-4003-0000-01-F 9 / 1  3 0.00064 - 0.00182 0.00387 N / A 0.OO43 C N / A -N/A N o 

0.00292 M O / K G MAP-LB-4002-0000-01-F 6 / 1  3 0.00076 - 0.00382 0.00292 N / A 2.7 N N / A N/A N o 

0.00712 J M G / K G LPX-LB-4003-0000-01-F 1 2 / 1 3 0.0009  0.0009 0.00712 N/A N/A N/A Yes 

0.00759 M G / K G LPX-LB-4003-0000-01-F 2 / 1  3 0 .00057-0 .00111 0.00759 N / A 4.1 N N/A N/A N o 

0,0074 M G / K G LPX-LB-4003-000O-OI-F 1 3 / 1 3 0.0074 N/A 0.013 C N/A N/A No 

0.0391 M G / K G LPX-LB-4003-0000-01-F 1 3 / 1 3 0.0391 N/A 0,0093 C N/A N/A Yes 

0.00337 M G / K G LPX-LB-4003-0000-01-F 1 2 / 1 3 0.00072  0.00072 0,00337 N / A 0.0093 C N/A N/A N o 

0.0099 M O / K G LPX-LB-4003-0000-01-F 1 3 / 1 3 0.0099 N/A N/A N/A Yes 

0.59434 J M G / K G LPX-LB-4003-0000-01-F 1 3 / 1 3 0.59434 N/A 0.0016 C N/A N / A Yes 

0.067 55 M O / K O MAP-LB-4002 -0000-01 -F 1 3 / 1 3 0.06755 N/A N/A N/A Yes 

0,00253 M G / K G LPX-LB-4003-OOOO-Ol-F 1 0 / 1 3 0.00052 • 0,00146 0.002SS N/A 0.0002 C N / A N/A Yes 

0.0019 M O / K O MAP-Lii-4001-OOOO-OI-P 1 / 11 0,00046 - 0,00146 0.0019 N/A N/A N/A Yes 

0.00 J11 M O / K O l,CX'U(-4OOJ.0OOO-O_l.p 1 2 / 13 0.00072 - 0.00072 0,0038 N/A N/A N/A . Yes 
O.l J65 1 M O / K O l . rX ' i . h -4 /» j -oooo -o ' i -F 1 2 / 1 3 0.06426 • 0.06426 0.1363 N/A 0,009 C N / A  ' N/A Yes 

5.34 M G / K G LPX-LB-4008-OOOO-01-F 8 / 1 3 1 .12-1.12 5.34 N / A 140 N K/A N/A N o 
0.00194 I M G / K G LPX-LB-4008-0000-01-F 1 / 1 3 0 . 0 3 4 - 0 , 0 3 4 0.00194 N / A 0.034 N N / A N/A N o 

0.212 J M G / K G LPX-LB-4010-0000-01-F 9 / 1  3 0.011 -0 .039 0.212 N / A 9.3 N N / A N / A N o 
0.00304 J M G / K G LPX-LB-4010-0000-01-F 1 / 1 3 0.2 • 0.2 0.00304 N / A 0.14 N N / A N / A No 

0 .1IJ 

0.0231 
; M G / K G 

M G / K O 

MAP-LB -4003-000XWH -F 

LPX-LB-4002-0000-01-F 

3 / 1  3 

1 3 / 1 3 

0.269  0.269 0.113 

0.0231 

N/A 

N / A 

0,41

2.7

 N 

N 

• N / A 

N / A 

N/A 

N / A 

Ko 

N o 

1.71 

3.93 
;
j 

M G / K G 

M G / K G 

LPX-LB -4008-0000-01 -F 

LPX-LB-4007-0000-01-F 

1 3 / 1 3 

1 3 / 1 3 

1.71 

3.93 

N / A 

N / A 

5.4

41

 N 

. N 

N / A 

N / A 

N / A 

N / A 

N o 

N o 

0.0144 j M G / K G LPX-LB -4010-0000-01 -F 9 / 1  3 0.022  0.022 0.0144 N / A N / A N / A Yea 
0.649 M O / K G LPX-LB-4005-0000-01-F 1 3 / 1 3 0.649 N / A 19 N N / A N / A N o 

0.398 M O / K G LPX-LB-4008-0000-01-F 6 / 1  3 0.0924  0.385 0.398 N / A N / A N / A Y e s 

0.41 M O / K G LPX-LB -4008-0000-01 -F 1 3 / 1 3 0.41 K/A 0.014 N N / A N / A Y e s 

0.0308 j M G / K O LPX-LB -4007-0000-01 -F 1 / 1 3 0.32 - 0.32 0.0308 N / A 0.68 N N / A N / A N o 

0.0466 M G / K G LPX-LB -4002-0000-01-F 1 0 / 1 3 0.32 - 0.32 0.0466 N/A' 2.7 N N / A N / A N o 
0.174 j M O / K G LPX-LB -4002-0000-01 -F 9 / 1  3 0.448 • 0.448 0.174 N / A 0.68 N N / A N / A N o 

0.0184 

0.00471 

j 

; 
M O / K G 

M O / K G 

LPX-LB-4010-0000-01-F 

MAP-LB-4001 -0000^01 -F 

2 / 1  3 

1 1 / 1 3 

0.06 - 0.06 

0.022  0.022 

6.01*84 

0.00471 

N / A 

N / A 

0.68

0,0095

 N 

N 

N / A 

N / A 

N / A 

N / A 

N o 

N o 

12.9 j M G / K G LPX-LB -4003 -0000-0! -F 1 0 / 1 3 5.3 - 6.34 12.9 N / A 41 N N / A » N / A N o 

R a t i o n a l e f o r 


C o n t a m i n a n t 


D e l e t i o n o r 


S e l e c t i o n (5 ) 


S 


S 


S 


A 


S 


S 


A 


A 


A 


S 


S 


A 


S 


S 


S 


S 


s 
A 


S 


S 

A 

S 

A 

A 

A 

A 

A 

A 

A 

S . B 

S 

S 

S 

S 

S 

S . E 

S. E 

A 

A 

A 

S 

S 

S 

S 

S 

S 
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Table 2.2 
Occurrence, Distribution and Selection of Chemical- of Potential Concern 

Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Qrrrcnv'Futurc 

Medium: Largen.ou.th Baas 

Exposure Medium: Fillet 

CAS 

Number 

38178-99-3 

Chemical 

DI-xlis-F-rass 
HCX 
Toxicity Equivalency (D toxins/Fur ans) - M_n_ni__ 
Toxicity Equivalency (PCB Congeners) • Mamma] 

Minimum (1) 

Concentration 

0.00000345 
0.00000695 
0.00000138 

Minimum 

Qualifier 

J 

Maximum (1) 

Concentration 

0.00000649 
0.000044 
0.0000109 

Maximum 
Qualifier 

J 

Units 

MG/KG 
MG/KG 
MG/KO 

Sample ID 
of Maximum 

Concentration 

LPX-LB •4008-0000-01 -F 
LPX-LB-4002-0000-01 -F 
LPX-LB -4004-0000-01-F 

Detection 

Frequency 

4 /1  3 
13/13 
S/S 

Range of 
Detection 

Limits 
Mln-Max 

0.00001986 - 0.00007988 

Concentration 

Used for 
Screening (2) 

0.00000649 
0.000044 r 
0.0000109 

Background 

Value 

' „ t 

N/A\ 
N/A=. 
N/A' 

Screening 

Toxicity 

Value (3) 

0.000000021 C 
0.000000021 C 

Potential 

ARAR/TBC 

Value (4) 

N/A 
N/A 
N/A 

Potential 

ARAR/TBC 
Source 

N/A 
N/A 
N/A 

Retain 

as COPC? 

Yes 
Yes 
Yes 

Rationale for 

Contaminant 

Deletion or 

Selection (5) 

A 
A 
A 

(1) Minimum or n-wrnanTi concentration detected in exposure area. Samples included rn data set are provided in Appendix A. _ T / 
(2) The concentration used for screening isflie maximum detected concentration, per USEPA Region 1 (USEPA. 1995). 
(3) Vahiea are the Risk-Based Concentrations (RBCs) obtained from USEPA Region III dated October 9, 2002. 

Values used for screening areflic fish ingestion RBCs for the lesser of cancer risks equal to IE-06 or non-cancer risks equal to a hazard index of 0.1, per USEPA Region I (USEPA, 1999). 
(4) There are no applicable ARAR values for biota. 
(5) Analyte is selected ass COPC if (he concentralion usedf or screening exceeds the FRO. 

S - Concentralion used for screening is less than (he screening toxicity value; (he analyte was not selected as a CO PC. 
A-Concentration used for screening is greater than Ihe screening toxicity value; (he analyte was selected as a CO PC. 
S-The anarylekahuman essential nutrient, and is not considered to be toxic at the concentration detected; Ihe analyte was not selected as a CO PC (AD. Little, 1998; USEPA, 1995). 

MG/KG - mt-igrami per kilogram , 
COPC - chemical of potential concern 
ARAR/TBC  Applicable or Relevant and Appropriate Requirements / To Be Considered 

Basil of screening toxicity value: 
• N - Basedonnt-Kwicer endpoint 

C • Based on cancer endpotnt 

N/A-Not applicable 
• Background values are not applicable for selection of CO PCs. Risks al the two reference (Background) locations will be characlerized snd cotnpared to the rsks characterized m (his assessment. 
• Potential ARAR/TBC values are not applicable fw selection of COPCs, SPA suggests use ofrtsk-basedincdja concentrations for screening COPQs. 

Qualifier defini tionti 
I - Value is estimated. 

Prepared try: KJA 

Checked by: MJM 

MACTEC E.giaeerUg aad Coisiltlag, lac. 
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Tabic 2.3 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 


White Sucker 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


CAS 

Nnmber 

9 2 - 5 2 

91-37-6 

83-32-9 

208-96-8 

120-12-7 

56-55-3 

50-32-8 

205-99-2 

191-24-2 

207-08-9 

218-01-9 

53-70-3 

132-64-9 

206-44-0 

86-73-7 

193-39-5 

91-20-3 

85-01-8 

129-004 

72-34 Jl 

72-55-9 

50-39-3 
5103.71-9 

11097.69-1 

iiiooVu-i 
60-57-1 

58-89-9 

5103-74-2 

1024-57-3 

57-74-9 

7429-90-5 
7440-364 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-47-3 

7440-48-4 

7440- 50-8 

7439-89-6 

7439-92-1 

7439-96-5 

7439.97-6 

22967-92-6 

7439-98-7 

Scenario t i incf—inc: Current/Future 
Medium; White Suck-
Exposure Medium: Whole Body 

Chemical 

SentIvolaflle Organics 

l,l*-Biphenyl 

2-Methyinaphlh—en e 

Acenapli—ene 

Acenaph-ylene 

An ——-ene 

Bens- ( . ) an- r_— e 

Be—_(a)pyr-ic 

Benzo(b)f.U-_l—enc 

Benzo(_j,h,i)perylcne 

Ben—i(k)fl—ranthenc 

Chrysene 

Dibenzo (aJi)anlh—cmc 

Dibenzofu—n 

Fl uoranthenc 

Fluorene 

Ind—10(1,2,3-cd)pyrene 

Napli— alenc 

PIi-ianHir-ie 

Pyren B 

P _ t l - d - / P C B « 

4.4'-DDD 

4.4'-DDE 

4,4'-DDT 
—plia-Oilm-d—I« 

Arodiif-1254 

Arocior-1268 

Dieldrin 

eamma-BHC 

gamma-Chlordaiie 

Hcptadilor Epoxide 

Tec—ileal Chtordanc . 

Inorganics 

Aimn—um 

Antimony 

A—mic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Mercury (methyl) 

Molvbd—i—n . 

M i n i m a m (1) 


Concentra t ion 


0.00075 

0.00288 

0.00258 

0.00136 

0.00154 

0.00037 

0.00013 

0.00025 

0.00115 

0.00027 

0.00072 

0.00012 

0.00186 

0.00517 

0.00274 

0.00018 

6.00213 

0.00569 

0.00118 

0.00618 

0.01089 

0.000.11 
0.110X37 
il.42M3 

0.01823 

0.00166 

0.00007 

0.0051 

0.00032 

0.0999 

1.06 

0.00431 

0.0715 

0.4 

0.00642 

0.0113 

0.0669 

0.051 

0.551 

14.1 

0.0976 

3.83 

6.0648 

0.0642 

0.0252 

Min imnm 

QnaliUcr 

J 

1 

1 

I 

I 

1 

1 

1 

1 

i " 
1 

1 

1 

I 

1 

I 

1 

! 
I 

1 

I 

1 

1 

I 

1 

1 

M a x i m n m (1) 


Concentra t ion 


0.00162 

0.00553 

0.00561 

0.00458 

0-054 i 

0.01173 

0.01469 

0.02077 

0.01143 

0.01739 

0.02304 

0.00273 

0.00461 

0.04906 

0.00814 

0.01347 

6.06492 
0.02954 

0.02235 

0.0668 

0.28651 

0,02462 
0,(15956 

j'.wiii 
o!o5274 

0.0099 

0.00047 

6.040. 

0.002 

2.6U85 

117 

0.01 

0.0715 

2.06 

0.0137 

0.0484 

0.513 

0.127 

2.23 

174 

1.01 

12.3 

oii'6 
0.223 

0.0939 

Maxima— 


Qualifier 


J 

J 

J 

1 

1 

J 

J 

J 

1 

1 

1 

! 

1 

1 

1 

1 

I 

Units 

MG/KO 

M O - G 

MG/KG 

MCVKG 

MO/KO 

MG/KO 

MCVKG 

MG/KO 

MG/KO 

MG/KO 

MG/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KG 

MO/KG 

MO/KO 

M O - G 

M O — 

MCJ/KG 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MG/KO 

MG/KO 

MG/KQ 

MG/KO 

MG/KO 

MG/KO 

MG/KO 

MG/KO 

MG/KO 

MG/KO 

MO/KO 

MG/KO 

• MO/KO 

MG/KO 

MO-CO 

MG/KO 

MG/KO 

MO/KO 

M O - O 

Sample ID 


of M a x i m i m 


Concentration 


LPX-WS-4005-0000-01-W 


LPX-WS-4007-0000-01-W 


LPX-WS-4005-0000-01-W 


LPX-WS-4005-0000-01-W 


LPX-WS-4007-0000-01-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4009-O000-01-W 


LPX-WS-4009-0000-OI-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4002-0000-01-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4002-0000-01 -W 


LPX-WS-4009-0000-01 -W 


LPX-WSUOOMOOO-O 1-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4009-0000-01-W 


LPX-WS-4005-0000-01 -W 


LPX-WS-4005-0000-01-W 


AKC-WS-4001 -0000-01 -W 

1.PX-WS-4005J1000-OI-W 


I.rX.-S-4005-OOOO-Ol.W 


APC-WS-4007-OOOO-O1 -W 


APC-WS-4005-0000-01-W 


LPX-WS-4005-0000-01-W 


LPX-WS-4005-0000-01-W 


LPX-WSJOOMOOO-oi-W 


LPX-WS-4005-0000-01-W 


LPX-WS-4009-0000-01-W 

LPX-WS-4009-0000-01-W 
LPX-WS-4009-0000-01-W 

LPX-WS-4009-0000-01-W 

LPX-WS-4009-0000-01-W 

APC-WS-4008-0000-01-W 

LPX-WS-4009-0000-01-W 

APC-WS-4005-0000-01-W 

APC-WS-4010-0000-01-W 

LPX-WS-4009-0000-01-W 

LPX-WS-4009-0000-01-W 

APC-WS-400S-0000-01-W 

APC-WS^doMOOO-O 1-W 

APC-WS-4007-0000-01-W 

APC-WS-4008-0000-01-W 

Delection 


Frequency 


2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

19/20 

2 0 / 2 0 

10/20 

2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

20 /20 

2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

'26/26 
2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

20 /20 

2 0 / 2 0 
20 / 20 

20 /20 

20 /20 

2 0 / 2 0 

19/20 

20 /20 

2 0 / 2 0 

2 0 / 2 0 

2 0 / 2 0 

6 / 2 0 

1/20 

2 0 / 2 0 

5 /20 

2 0 / 2 0 

16/20 

19/20 

2 0 / 2 0 

2 0 / 2 0 

16/20 

2 0 / 2 0 

2'6/2'6 
2 0 / 2 0 

12/20 

Range of 


Delection 


Limits 


Min-Max 


-
-
-
-
-
-

0.00068 - 0.00068 

0.00066 - 0.00075 

-

-

0,00123-0.00123 

0.034 - 0.034 

0.0295 - 0.08 

0.004 - 0.00532 

0.139-0.269 

0.0745 - 0.0745 

. 
-

0.0513-0.135 

-
-
-

0.0394 - 0.32. 

Concentrat ion iBackgronnd Screening F o - B b a  l Potential Retain Rat ionale for 

Used for | • Value Tojddry A R A R / T B  C A R A R T B  C as C O P C  7 Con taminan t 

Screeaiag (2) 1 Value (3) Value (4) Source Deletion or 

Selection (S) 

0.00162 N/A 6.8 N N/A N/A No S 

0.00553 N/A 2.7 N N/A N/A No s 
0.00561 N/A 8.1 N N/A N/A No s 
0.00458 N/A N/A N/A Yes A 

0.00541 : N/A 41 N N/A N/A No s 
0.01173 N/A 0.0043 C N/A N/A Yes A 

0.01469 N/A 0.00043 C N/A N/A Yes A 

0.02077 N/A 0.0043 C N/A N/A Yes A 

0.01143 ! N/A N/A N/A Yes A 

0.01739 '  . N/A 0.043 C N/A N/A No S 

0.02304 N/A 0.43 C N/A N/A No s 
0.00273 N/A 0.00043 C N/A N/A Yes A 

0.00461 N/A 0.54 N N/A N/A No S 

0.04906 N/A 5.4 N N/A N/A No S 

0.00814 ' N/A 5.4 N N/A N/A No S 

0.01347 N/A 0.0043 C N/A N/A , Yes A 

0.00492 N/A 2.7 N N/A N/A No S 

0.02954 N/A N/A N/A Yes A 

0.02235 N/A 4.1 N N/A N/A No S 

v 

0.0668 N/A 0.013 C N/A N/A Yes A • 

0.28651 N/A 0.0093 C N/A N/A Yes A 

0.02462 N/A 0.0093 C N/A N/A Yes A 
0,05956 N/A N/A • N/A •Yes A 
769977 * N/A 0.0016 C N/A N/A Yes A 
0.05274 N/A N/A N/A Yes A 
0.0099 N/A 0.0002 C N/A N/A Yes A 
0.00047 N/A 0.0024 C N/A N/A No S 
0.0408 N/A N/A N/A Yes A 
0.002 N/A 0.00035 C N/A N/A Yes A 

2.61185 N/A 0.009 C N/A N/A Yes A 

117 N/A 140 N N/A N/A No S. E 
0.01 N/A 0.054 N N/A N/A ' No S 

0.0715 N/A 0.0021 C N/A N/A Yes A 
2.06 N/A 9.5 N N/A N/A No S 

0.0137 N/A 0.27 N N/A N/A No S 
0.0484 N/A 0.14 N N/A N/A No S 
0.513 N/A 0.41 N N/A N/A Yes A 
0.127 N/A 2.7 N N/A N/A No S, E 
2.23 N/A 5.4 N N/A N/A No S. E 
174 N/A 41 N N/A N/A No E 
1.01 N/A N/A N/A Yes A 
12.3 N/A 19 N N/A N/A No S 

0.216 N/A N/A N/A Yes . A 
6.225 N/A 0.014 N N/A N/A Yes A 

0.0939 N/A • 0.68 N N/A N/A No S 

MACTEC Engineering snd Consulting, Inc. 
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Table 2.3 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 


White Sucker 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Tiinefrainc; Current/Future 

Medium: White Sucker 

Exposure Medium: Whole Body 

CAS Chemical Min imnm (1) Min imnm M a x i m u m (1) Max imum Uai ls Sample ID Detection Range or Concentrat ion Background Screening Potential Potential Retain Rationale for 

N n m b e r Concentra t ion Qualifier Concentra t ion Qualifier of M a x i m u m Frequency Delection Used for Valne Tox id ly A R A R / T B C A R A R / T B C as C O P C ? Coatnminant 

Concent ra t ion Limils Screening (2) Value (3) Valne (4) S o u r c e ' Deletion or 

Min-Max 	 Selection (5) 

7440-02-0 Nickel 	 0.0963 J 0.252 J MG/KO LPX-WS-4009-0000-01-W 2 0 / 2 0 0.252 N/A 2.7 N N/A N/A No S-
7782-49-2 Selenium 6.199 J 6.349 1 MCTKO APC-WS-400S-0000-OI-W 19/20 0.306 - 0.306 0349 N/A 0.68 N N/A N/A No S 

7440-224 Silver 0.00283 J 0.0167 1 MO/KO LPX-WS-40O8-O00O-01-W 4 / 2 0 0.06 - 0.06 0.0167 I N/A 0.68 N N/A N/A No s 
7440-62-2 	 Vana—um 0.071 1 0.254 MCTKO LPX-WS-4009-0000-01 -W 12/20 0.179-0.179 0.254 . N/A 0.95 N N/A N/A No s 

- s7440-66-6 	 Zinc 14.6 1 26.3 1 MO/KG APC-WS-4005-0000-01 -W 2 0 / 2 0 26.3 N/A 41 N N/A N/A No 

DloxlnsrFami-

Toxicity Equivalency (PCB Congeners) - Mamr 0.0000182 0.0000503 MG/KG LPX-WS-4007-0000-01-W 6 /  6 0.0000503 N/A 0.000000021 C N/A N/A Yes A-
38178.99-3 	 HCX 0.00001474 1 0.00008931 1 MG/KG APC-WS-4003-O000-01-W 18/20 0.00001987-0.00001994 0.00008931 N/A N/A N/A Yes A 

Toxicity Equivalency (Dioxins/Furans) - Marr- 0.00008 0.00137 MO/KG LPX-WS-4005-0000-OI-W 2 0 / 2 0 0.00137 " N/A 0.000000021 C N/A N/A Yes . A 

(1) MrnrmumOT maximum concentration detected in exposure area. Samples included in data set are provided in Appendix A. 	 MO/KO a milligrams per kilogram 

(2) The concentration used for scTccning is the maximum detected concentration, per USEPA Region I (USEPA, 1995). 	 COPC = chemical of potential concern 

(3) Values are the Risk-Based Concentrations (RBCs) obtained from USEPA Region 111 dated October 9, 2002. 	 ARARTBC a Applicable or Relevant and Appropriate Requirements I To Be Considered 

Values used for screening are the fish ingestion RBCs for the lesser of cancer risks equal to 1E-06 or non-cancer riste equal to ahazard index of 0.1, per USEPA Region I (USEPA* 1999). 

(4) There are no applicable ARAR values for biota. 	 Basis of screening toxicity value: „ 

(5) Analyte is selected as a COPC if die concentration used for screening exceeds the PRO. 	 N - Based on non-cancer endpoint 

S = Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC. C - Based on cancer endpoint 


A e
 Concentration used for screening is greater than Ihe screening toxicity value; trie analyte was selected as a COPC. 


E • The analyte is a human essential nutrient, and is not considered to be toxic at die concentration detected; die analyte was not selected as a CO PC (A. D. Little, 1998; USEPA, 1995). 


N/A-Notapplicable 
• Background vulum ire not i^rjiliculilo for ..election <if COK_g. Kie-u al die two reference (Background) locations will be ch_r _-tcri-ed mid compio-ed to die risks cli_r;_:l_Ti7xd hi diis a 
- Potential ARAR/TBC values are not u_fpl..-J)le for selection of COPCs. B PA suggests use of rbiobascd media concentrations for screening COPCs. 

Qualifier definitions: 

I " Value is estimated. 

Prepared by. K  M 

Checked by: MJM 

MACTEC Engineering und Consulting, Inc. 
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CAS 

Number 

7S-09-2 
127-18-4 

117-81-7 
108-95-2 

72-55-9 

SO-29-3 
309-00-2 

11097-69-1 
319-85-7 
72-20-8 
58-89-9 

7429-90-i 
7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 
7440-47-3 
7440-48-4 

. 7440-50.11 
7439-I9-6 
7439.92-1 
7439-96-5 
7439-97-6 
7439-98-7 

7440-02-0 
7782-49-2 
7 4 4 0 - M 
7440-28-0 

7440-62-2 

7440-66-6 
NITRATE 

7429-90-5 
7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 
7440-43-9 
7440-47-3 

7440-18-4 
7440-50-8 
7439-89-6 

7439-92-1 

7439-96-5 
7439-97-6 

Scenario Tirncframc: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 

Chemical 

Volatile Orean1— 
Methylene CIiloride 

Tetrac hloroelhene 

Semi — letllc Org_il— 
b_r>Efh>lhex.4)j—-date 

Phenol 
Pcit-ldts/PC—i 
4.4--DDE 
4.4,-DDT 
Aldrin 
Aroclor-1254 

beta-BBC 
Endrin 
garnina-BHC 

Inorganics 
Aluminum 

Antiinoi ry 
Arsenic 

Barium 

Berylliiim 

Ca-nfum 
Clin———i 

Cobtll 
Ciat— 
lia*i 
U _ 
Manganese 
Mercury 
Molybd enum 

Nicltel 
Selenium 
Silver 

Thallium 
Vam—ium 

_ n c 
Nitrate 

Inorganics (D) 
Aluminum 
Antimony 

Arsenic • 

Barium 
Bety—i—i 
Cadmium 
ChTomium 

Cobalt 
Copper 
[ron 

Lead 

Man ganese 
Mercury 

M i n i m n m (1) 


Concent ra t ion 


0.0003 
0.0005 

0.001 
0.002 

0.0000043 
0.00001 
0.000003 

0.0046 
0.00000097 

0,00021 

0,00000062 

0.0358 

0.000183 

0.000533 
0.016 

0.0000467 

0.0000196 
0.001 

0.000126 
n,oril;i 
lU'/'l 

U.OOIIM 
0.0141 

0,000—211 
0,000929 
0.00124 
0.0059 

0.001 
0.00000607 
O.0O00O5O6 

0.00S92 
0.733 
0.082 

0.02 
0.000178 

0.000416 

0.0136 
0.000O286 
0.0000129 

0.0016 

0.0000669 
0.00131 

0.126 

0.000475 
0.0096 

0.00000127 

M i a i m n m 


Qualifier 


J 


J 


J 

J 


J 
J 
J 

1 

J 

1 

1 

1 
1 

I 
1 

1 

1 

! 

1 

J ~ 
J 

1 

M a x i m u m (1) 


Concent—ition 


0.0003 
0.0007 

0.16 
0.002 

0.0000043 
0.00001 
0.000069 

0.0046 
0.00000149 

0.00021 

-66606b—i 

6.19 

0.00022 

0.0125 
0.271 

0.0002 

0.0000289 
0.042 
0.0054 
0.0914 
H:i 

" ' 0 . 2 2 J * 
2.6 

0.00000394 


0.0011 

0.0343 

0.0108 

0.0018 


0.0145 

0.022 


0.5 


0.773 

0.139 


0.14 


0.00022 


0.0113 

0.254 


0.0000435 


0.000017! 

0.0016 

0.001 

0.016 


7.9S 


0.0O47 


1.37 

6.66666l73 


Table 2.4 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Surface Water 

Baseline Homan Health Risk Assessment - Interim Pinal 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

M a x i m u  m Units Sample I  D Detection Rang e of Concentrntion Background Screening Potential Potential Retain 

Qualifier o f M a x i m u  m Frequency Detection Used for , Valae T o x i d t  y A R A R / T B  C A R A R / T B  C as C O P C  ? 

Concentrat ion Limits Screening (2) Value (3) Va la  e (4) Source^ 

Min-Ma x 

J MG/L WRC-SW—004-01 1/6 0.001-0.001 0.0003 N/A 0.0043 C N/A N/A No 

J H O   WRC-SW-4003-01 2 /  6 6.661 - 6.661 0.0007 N/A 0.00066 C N/A N/A Yes 

•
J 

MO— 
M O  _ 

WRL-SW-2043-01 
CMW-SW-2019-01 

2 / 3  4 
1/34 

0.01-0.011 
0.01-0.011 

0.16 
0.002 

N/A 
N/A 

0.0048
2.2

 C 
N 

N/A 
N/A 

N/A 
N/A 

Yts 
No 

J MO/L WRL.W-2042-OI 1/34 0.00000185 -0.0001 0.0000043 N/A 0.0002 C N/A N/A No 

J H O   LPX-SW-2O5O-01 1/34 0.OOOO0185-0.OOO1 0.00001 N/A 0.0002 C N/A N/A No 

MO— LPX-SW-2049-01 5/34 O.0O0O0185-0.0OOOS 6.666669 . N/A 0.000004 C N/A N/A Yes 

H O   CMW-SW-2019-01 1/34 0.00002308 • 0.001 0,0046 1 N/A 0.000034 C N/A N/A Yes 

J M O  . WRL-SW-4005-01 2 / 3  4 0.00000185-0.0000! 0.00000149 N/A 0.000037 C N/A N/A No 

MG/L CMW-SW-2019-01 1/34 0.00000185-0.0001 0.00021 N/A 0.0011 N N/A N/A No 

J MCVL WRL-W-4005-01 2 / 3  4 0.00000185 -0.0000!. 0.00000083 N/A 0,000052 C N/A N/A No 

MO/L CMW.W-2019-01 24 / 33 0.0304 - 0.090! 6.19 N/A 3.6 N N/A N/A Yes 

1 MG/L WRL-SW.4004.OI 6 / 33 0.0021 -0.005 0.00022 N/A 0.0015 N N/A N/A No 

MG/L APB-SW-2029-01 16/33 0.0022 • 0.006 0.0125 N/A 0.000045 C N/A N/A Yes 

MO/L WRC-SW-201S-01 32/33 0.019-0.019 0.271 N/A 0.26 N N/A N/A Yts 

! 
MO/L 
MG/L 

WRL-SW-2042-01 

WRL-SW-4005-01 
7 / 3  3 
6 /3  3 

0.0001-0.002 

0.0003-0.001 
0.0002 

0.0000289 

N/A 

N/A 

0.0073
0.0018

 N 
N 

N/A 

N/A 

N/A 
N/A 

No 

No 

MO/L APB-SW-2029-01 8 /3  3 0.0003-0.012 0.042 N/A 0,011 N N/A N/A Yes 

MG/L APB-SW-2029-01 8 /3  3 0.0006 • 0.001 0.00S4 N/A 0.073 N "N/A N/A No 

MO/I, CMW-SW_019-OI 33/33 0,0914 N/A 0.1! N N/A N/A No 
Mr 1/1, AI' l l-W.'J- 'MII :I;I/;I:I 113 • N/A 1,1 N N/A N/A No 
MO/I, " (.'MW..SW .oi'l-lll 14/33 " N /  A Yes 
MO/L 'Ap'.-_W-2„9-6i 33/33 2.6 N/A 0.088 N N/A N/A Yes 
MO/L WRL-SW-4004-01 6 /3  3 0.0001-0.0002 0.0O0O0394 >' N/A N/A N/A Yes 

1 MO/L WRC-SW-4002-01 6 /  6 0.0011 N/A 0.018 N N/A N/A No 
1 MO/L APB-SW-2029-01 2 4 / 3  3 0.0013 - 0.002 0.0343 N/A 0.073 N N/A N/A No 

MG/L APB-SW-2029-01 3 /3  3 0.0004 • 0.005 0.0108 N/A 0.018 N N/A N/A No 
1 MG/L CMW-SW-2025-01 7 / 3  3 0.0004-0.00268 0.0018 N/A 0.018 N N/A N/A No 

MG/L CMW-SW-2024-01 12/33 0.0021-0.0089 0.014S N/A 0.00024 N N/A N/A Yes 
MG/L CMW-SW-2019-01 10/33 0.0005 - 0.008 0.022 N/A 0.026 N N/A N/A No 
MG/L APB-SW-2029-01 2 9 / 3  3 0.0129-0.0129 0.5 N/A 1.1 N N/A N/A No 
MO/L WRC-SW-4002-01 8 /  8 0.773 N/A N/A N/A Yes 
H O   WRC-SW-4001-01 6 /  6 0.139 N/A 0.1 N N/A N/A Yes 

MO— WRC-SW.2011-01F 18/36 0.014-0.0797 0.14 N/A 3.6 N N/A N/A No 
H O   WRL—W-4004-01 5 /3  6 0.0O016I-O.00S 0.00022 N/A 0.001! N N/A N/A No 
M O  . CMW-SW-2024-01F 15/36 0.0022 - 0.006 0.0113 VIA 0.00004! C N/A N/A No 
M G  _ CMW-SW-2024-01F 2 4 / 3  6 0.0083-0.177 6.254 N/A 0.26 N N/A N/A No 

1 MG/L WRC^SWj662-6i 6 /3  6 0.0001 • 0.0025 0.000043! N/A 0.0073 N N/A N/A No 
1 MO/L WRC-SW-4003-01 6 /3  6 0.0003 - 0.001 0.0000175 N/A 0.0018 N —'A N/A No 

MG/L WRC-SW-2015-01F 1/36 0.0003-0.012 0.0016 N/A 0.011 N N/A N/A No 
1 MG/L WRC-SW-2015-01F 7 / 3  6 0.0006 • 0.001 0.001 N/A 6.073 N N/A N/A No 

HO/L CMW-SW-2019-01F 35 /3  6 0.001 • 0.001 0.016 N/A 0.11 N N/A N/A No 
MG/L CMW-sw- io i io i  F 36 /3  6 7.95 N/A 1.1 N N/A N/A No 
MG/L WRL-SW-2043-01F 7 / 3  6 0.0011-0.0028 0,0047 N/A 0,01! N N/A N/A No 
MG/L APB-SW-2029-01F 36 /3  6 1.57 N/A 0.088 N N/A N/A No 
MO/L WRC.W-4003-01 6 /3  6 0.0001 • 0.0002 . 0.0OOOO173 N/A N/A N/A No 

Rationale for 

C o n t a m i n a a t 

Dde t ioa or 

Selection (5) 

S 


A 


A 

S 


S 
S 
A 

A 
S 
S 
S 

A 

S 
A 

A 

S 
S 
A 

S 
S 
P, 
A 
A 

A 
S 

S 
S 
S 

A 
S 

S 
A 
A 
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S 
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T a b l  e 2.4 

O c c u r r e n c e  , D i s t r i bu t io  n a n  d Select ion of C h e m i c a l  s o  f P o t e n t i a  l C o n c e r  n 

S u r f a c  e W a t e  r 

B a s e l i n  e H u m a  n Hea l t  h R is  k A s s e s s m e n  t  I n t e r i  m F ina  l 

C e n t r e d a l  e M a n o  r R e s t o r a t i o  n P r o j e c  t S u p e r f u n  d S i t  e 

- N o r t  h P r o v i d e n c e  , R h o d  e I s l an  d 

Scenario Timeframe: Current/Future 

Medium Surface Water 

Exposure Mediu  m Surface Water 

CAS 

Numbe  r 

7430.98-7 

7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7446-62. 
7440-66-6 

38178-99-3 

•J—_',tnrrn--

Chemical 

Molybdenum 

Nickel 
Selenium 
Silver 
Thallium 
Vuiad—tn 

—lie 
Dloxl——Tar—is 
HCX 
Toxicity EquivaIcncy(Dioxms/Furans) - Mamma— 

M i n i m a  m (1) 

Concent ra t ion 

0.000859 

0.000989 
0.0039 
0.0011 

0.00000! 13 
0.0008 

0.0O444 

0.0O0O0001876 
0.0000000047 

Min imn m 

Qualifier 

1 

1 
1 
1 
I 
I 
1 

1 

M a x i m u  m (1) 

Concentrat ion 

0,000897 

0.0082 
0.00!3 
0.0017 
0.0106 
0.0008 
0.121 

0.000000398 

0.0000129 

Mnximu m 

Qualifier 

J 

J 
J 
J 

J 

Units 

MG/L 

M O  
MO— 
M G  _ 
H O  
MO— 
MO/L 

MG/L 
MO— 

Sampl  e I  D 

of M a x i m u  m 

Concent r  e lion 

WRL-SW-4004-OI 

CMW-SW-2019-01F 
APB-SW-2029-01F 
APB-SW-2029-01F 

CMW-SW-202i-01F 
APC-SW-2036-01F 

CMW-SW-2024-01F 

CHW-SW-2019-01 
CHW-SW-2019-0I 

Detection 

Frequenc  y 

6 /  6 

2 0 / 3  6 
2 / 3  6 
6 /3  6 
13/36 
1/36 

3 4 / 3  6 

6 /2  6 
2 6 / 2  6 

Rang e of 

Detection 

Limits 

Min-Ma  x 

0.0013 - 0.002 
0.0004 • 0.00! 

0.0004 - 0.00268 
0.0021-0.0089 
0.0005 - 0.008 

0.0118-0.0129 

Concent—tion 

Used for 

Screening (2) 

0.000897 

6.6082 
0.00! 3 
0.0017 
0.0106 
0.0008 
0.121 

0.000000398 

0.0000129 

Backgronn  d 

Va la  e 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

Screening 

Toxid t  y 

Value (3) 

0.018 N 

0.073 N 
0.018 N 
0.018 N 

0.00024 N 
0.026 N 

1.1 N 

4.!E-10 C 

Potential 

A R A R / T B  C 

Valne (4) 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

Potential 

A R A R / T B  C 

Source 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

Retain 

as C O P C  ? 

No 

No 

No 
No 
No 
No 
No 

Yes 
Yes 

Ratioaalc for 

Con laminaa  t 

Deletion or 

Selection (5) 

S 

S 
S 
S 
T 
S 
S 

A 

A 

0  ) Mrn-TU-rn or maximum concentration detected in exposure area. Samples included in data set are provide A in Appendix A 

(2) The concentration usedfot screening is die maximum detected concentration, per USEPA Region 1 (USEPA, 1995). 

(3) Values are die Tapwater ftelrmfnary Remediation Goals (PROs) obtained from USEPA Region IX dated October 1,2002. 

Values used for screening are die lapwater PROs for die lesser of cancer rislo equal to 1B-06 or non-cancer risle equal to a hazard index of 0.1. per USEPA Region 1 (USEPA, 1999). 

(4) There are no applicable ARAR values for surface water. 

(5) Analyte is selected as a COPC if die concentration used for screening exceeds the PRO. 
S = Concentration used for screening is less than die screening toxicity value; die anajyte was not selected as a COPC. 
A = Concentration used for screening is greater than Die screening toxicity value; the analyte was Selected as a COPC. 

E • The anajyte is a human essential nutrient, and is not considered to be toxic at die concentration detected; die analyte was not selected as a COPC (A.D. Little. 1998; USEPA 1995). 
T • Total metals will be evaluated furdier as a COPC. dierefore dissolved metals were not selected as COPCs. 

MG/L= milligrams per liter 

COPC = chemical of potential concern 

ARAR/TBC a Applicable or Relevant and Appropriate Requirements / To Be Considered 

Basis of screening toxicity value: 
N • Based on non-cancer endpornl 
C • Based on cancer endpoint 

N/A * Not applicable 
• [laclw-Utid value* are nut qrpl .coble f<_ selediim t  i (."OK,-. KiaJa at (tic two reference (Dadw round} )o__lioi„ will IN c)iai«:tni-ed -tidci-ntr-ted to flic riala cliar-cieiiwrl in this ___c_:niicnl. 
• Potential ARAR/TBC values s u n  n ni'lic-Jili fn s*l«clioti of (-X)lt.y I!PA submit, lue if fish-Inn.d media ciiureiitmiitsia fm *;i..iitii)t CUK.'s. 

Qualifier definitions. 
J - Value is estimated. 

-TcparedbytKJA 

CheokedbyMJM 
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Table 2.5 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 


Scenario Timeframe Cunai t /Futurc 

Medium Sediment 

Exposure Medium: Sediment 

CAS Chemical 


N u m b e r 


Sentl volattle Organics 
92-52.1 l.l'-Biplieiiyl 

95-95.1 • 2,4,5-Triciiloroplien ol 


121-14-2 2,4-Dinin.toluene 

95-57-8 2-—i lorophcnol 


91-57-6 2-Me-ylnaplitlial-i e 

59-50-7 4 -Chlo—.3.|netIiylpheiiol 

106-44-5 4-Mc-yIpIicnoI 


100-02.7 4-Ni—iphenol 


83-32-9 Acciiaplitli enc 


203-96-8 Accnaphtliyl—e 


120-12-7 Al l - r_enc 


1912-24.9 A—izine 


100-52-7 Benzaldcliyt— 


56-55-3 Benzo(a)_itli—ecuc 


50-32-8 Ben—.(ajpyrenc 


205-99.2 Benzo(b)nuor_i-cnc 

191-24-2 B-izo(E.h.i)p-ylciic 


207-08.9 B-izo(k)fluor_i— aic 


117-81-7 b_(7-Elliylhcxvl)pht-„atc 

85-68-7 Butylbeiizvlphllialatc 

86-74-8 Carba—ilc 


218-01.9 Cliryscile 


53-70-3 Dibnizo(aJi)_uhr_cne 

132-64.9 DibcnZO—ran 


131-11-3 Diincthylph—alatc 

84-74-2 Di-n-Butylphtlialatc 


117-84-0 Dj-n-octyrplitlialalc 

206-44.0 Fluor-ithene 


86-73-7 FIuorenc 


193-39.5 Indei io(l,2,3-cd)pyrene 

91-20-3 Naphlli al cue 

621-64-7 N-Nitroso-di -n-propylaminc 


87-86-5 Pentachloroplicnol 

85-01-S Ph-iantlir-ie 


108-95-2 Plienol 


129-00-0 PVTCIIC 


Pesllcldes/PCEs 

72-54-8 4.4--DDD 


72-55-9 4.4'-DDE 


50-29-3 4,4'-DDT 


309-00.2 Aldrin 
5103-71-9 atpha-Chlord—ie . 
53469-21-9 Aroclor-1242 

12672-29-6 Aroclor-1248 

11097-69-1 Aroclor-1254 

11096-82-5 Aroclor-1260 

11100-14 J Aroc lor-1268 

319-85-7 beta-BHC 

319-86-8 della-BHC 

60-57-1 Dieldrin 

MACTEC Engineering and Consulting, Inc. 
.122625 

M i n i m n m (1) 


Concen Ira don 


0.03103 
0.08 

1.2 

1.8 

0.031 

2.2 
0.47 

2.2 

0.048 

0.043 

0.06 

0.073 

0.04089 

O.025 
0.032 

0.055 

0.023 

0.045 

0.043 
0.064 

0.037 

0.042 

0.038 
0.027 

0.18 

0.047 

0.072 

0.039 

0.033 

0.028 

0.039 

1.4 

1.4 

0.023 

1,9 

0.051 , 

0.00002 

0.00031 

0.0016 

6-0.58 
0.00021 

0.19 

0.016 

0.011 

0.029 

0.03393 

0.0026 

0.0024 

0.0014 

Min imnm 


Qualifier 


J 


! 
I 

1 

! 
1 

! 
I 

1 

1 

! 
! 
1 

J 

J 
I 

J 

J 
J 

J 

J 

J 
J 


I 


I 


1 


1 


1 


1 


I 


1 


I 


J 


JEB 


J 


J 

J 

J 

j 
J 

J 

I 
I 

1 

1 

J .EB 

M a x i m u m (1) 


Concentra t ion 


0.08503 
0.08 

1.2 

1.8 

0.13608 

2.2 
0.83 

2.2 

1.8 

0.97 

1.8 

0.073 
0.37 

8.4 

9.2 

13 

7 

9.2 

50 

1.2 . 
1.8 

11 

2.6 
0.64 
0.18 

1.8 
0.4 

20 

0.93 
6.8 

0.18514 

1.4 

18 

12 

1.9 
16 

0.052 


0.2 


0.039 


b'.oo'o'ss 

0.14075 


0.19 


0.14 


27 


0.27 


0.31379 


0.0026 


0.0024 


0.11297 


Sediment 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


M a x i m u m Units Sample ID Detection Rnngc of 

Qualifier o fMaximurn Frequency Detection 

Concentra t ion Limits 

Min-Max 

MO/KO APB-SD-4010 .000-01 10/36 0.4-8.8 

J M G - . Q APB-SD-4010-0000-01 1/82 0.91-24 

J MO/KO WRM-SD-2055-01 1/75 0.36 - 9.6 

J MO/KG WRM-SD-2055-01 1/75 0.36-9.6 

MG/KO APB-SD-4010-0000-01 12/85 0.36 - 9.6 

J M G - G WRM-SD-2055-01 1/75 0.36-9.6 

MG/KG ' APB-SD-4010-0000-01 2 / 8  2 0.36 - 9.6 

3 MG/KO WRM-SD-2055-01 1/73 0.91-22 

J MG/KG WRM-SD-2055-01 ' 27 /90 0.36-9.6 

1 MG/KG CMS-192-A 25 /92 0.36-9.6 

J MG/KG RES-SS-14-334-01 4 6 / 9 3 0.36-9.6 

J M O K G DYP-SD-2066-01 1/26 0.4 - 8.8 

JEB 	 MO/KG LPX-SD-2045B-02 18/39 0.4-8.8 

M O K G RES-SS-14-334-01 82 /94 0.36-4.9 

MG/KG RES-SS-14-334-01 85 /94 0.36-4.9 

J* 	 MG/KO WRM-SD-2055-01 85 /94 0.36-3.9 

MG/KG RES-SS-14-334-01 66 /94 0.36-4.9 

MO/KO RES-SS-14-334-01 85 /94 . 0.36-3.9 

J - MG/KG WRM-SD-2055-01 59 /91 0.52-13 

J MG/KO LPX-SD-4012-0000-01 27 /89 0.36-9.6 

J MG/KG RES-SS-14-334-01 3 6 / 8 9 0.36-9.6 

MG/KG RES-SS-14-334-01 88 /94 0.41-3.9 

J MG/KG RES-SS-14-334-01 4 6 / 9 3 0.36-9,6 
J MG/KO RES-SS-14-366-0I 20 /87 0.36-9.6 

J MG/KO LPX-SD-2045B-02 1/76 0.36-9.6 

J MG/KO WRM-D-2055-01 14/86 0.36-9.6 

J M O - G LPX-srMo'ii j)666-6i 6 /84 0.36-9.6 

MG/KO RES-SS-14-334-01 9 1 / 9 4 1.8-2.5 

I MG/KG RES-SS-14-366-01 3 1 / 9 1 0.36-9.6 

MG/KG RES-SS-14-334-01 80 /94 0,36-4,9 

MG/KG LPX-SD-4012-0000-01 16/88 0.36-9.6 

I MO/KO WRM-SD-2055-01 1/75 0.36-9.6 

J MO/KG RES-SS-14-333-01 2 / 8  3 0.91 - 24 

M G - G -ES_-14-36«-01 8 0 / 9 3 0.36-S.4 

JEB MG/KO WRM-SD-2055-01 1/82 0.32-9.6 

MG/KG -SS-14-334-01DRES-SS-14-36 87 /94 0.36-4.1 

MG/KO WRM-SD-2057-01 34 / 102 0.0031-0.011 

MG-6 RES-SS-12-551-01 51/108 0.0031-0.0096 « 
J MO/KO WRL-SD-2071-01 32/106 0 - 0.027 

J MG/KO SD-12 1/103 6 - 6.0055 
MG/KG LPX-SD-4004-0000-01 64 /107 0.0016-0.0049 

J 	 MG/KO RES-SS-14-333-01 1/132 0-7 .6 

MG/KG WRC-SD-2015-01 13/131 0 - 1 3 

MG/KG CMS-606-A 116/140 0.036 - 0.066 

' MO/KO WRC-SD-2015-01 7 /131 0 -7 .6 

J MO/KO LPX-SD-4013-0000-01 20 /20 -
MG/KG CMW-SD-2025-000.5-01 1/99 0 • 0.0066 

J MG/KO SD-20 1/102 0 - 0.0055 

J MG/KG APB-SD-4010-0000-01 32/103 0.0022-0.011 

Concentrat ion Bnckgronnd Screening Potential Potential Retain Rationale for 

Used for Valne Tox id ly A R A R / T B C A R A R / T B C as C O P C  ? Con taminan t 

Screening (2) Valne (3) Valne (4) Source Deletion or 

Selection (5) 

0.08503 N/A 350 S N/A N/A No S 

0.08 N/A 610 N N/A N/A No S 

1.2 N/A 12 N N/A N/A No s 
1.8 N/A 6.3 N N/A N/A No s 

0.13608 N/A N/A N/A Yes A 
2.2 N/A N/A N/A Yes A 

0.83 N/A 31 N N/A N/A No S 

2.2 N/A N/A N/A Yes A 

1.8 N/A 370 N N/A N/A No S 

0.97 N/A N/A N/A Yes A 
1.8 N/A 2200 N N/A N/A No S 

0.073 N/A 2.2 C N/A N/A No S 
0.37 N/A 610 N N/A N/A No S 
8.4 N/A 0.62 C N/A N/A Yes A 
9.2 N/A 0.062 C N/A N/A Yes A 

13 N/A 0.62 C N/A - N/A Ycs A 
7 N/A N/A N/A Yes A 

9.2 N/A 6.2 C N/A N/A Yes A 
50 N/A 35 C N/A N/A Yes A 
1.2 N/A 1200 N N/A N/A No S 
1.8 N/A 24 C N/A N/A No S 
11 N/A 62 C N/A N/A No S 

2.6 N/A 0.062 C N/A N/A Yes A 
0.64 N/A 29 N N/A N/A No S 
0.18 N/A 100000 M N/A N/A No S 
1.8 N/A 610 N N/A N/A No S 
0.4. N/A 240 N N/A N/A No S 
20 N/A 230 N N/A N/A No S 

0.93 N/A 270 N N/A N/A No s 
6.8 N/A 0.62 C ' N/A N/A Yes A 

0.18514 N/A 5.6 N N/A N/A No S 
1.4 N/A 0.069 C N/A N/A Yes A 
18 N/A 3 C N/A N/A Yes A 
12 N/A N/A N/A Yes A 
1.9 N/A 3700 N N/A N/A No S 
16 N/A 230 N N/A N/A No s 

0.052 N/A 2.4 C N/A N/A No s 
0.2 N/A 1.7 C N/A N/A No s 

0.039 N/A 1,7 C N/A N/A No s 
6-66s8 N/A 6.029 C N/A N/A No s 
0.14075 N/A N/A N/A Yes A 

0.19 N/A 0.22 C N/A N/A No S 
0.14 N/A 0.22 C N/A N/A . No S 
27 N/A 0.22 C N/A N/A Yes A 

0.27 N/A 0.22 C N/A N/A Yes A 

0.31379 N/A N/A N/A Yes A 

0.0026 N/A 0.32 C N/A N/A No S 

0.0024 N/A N/A N/A Yes A 

0.11297 N/A 0.03 C N/A N/A Yes A 
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Table 2.5 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 


CAS 

Number 

33213-65-9 

1031-07-8 

72-20-8 

7421-934 

53494-70-5 
58-89-9 

5103-74-2 
7644-8 

1024-57-3 
72-43-5 

57-74-9 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 
7440-484 

7440-50-8 

7439-89-6 
7439-92-1 
7439-954 

7439-96-5 

7439-97-6 

22967-92-6 

7439-98-7 

7440-02-0 

7440-09-7 

778249-2 
7440-224 

7440-23-5 

7440-28-0 

7440-62-2 
7440-66-6 

57-12-5 

Scenario Timeframe Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Chemical 

EndosuIran II 

Endo sulf-i sul—te 

Endrin 
Endrin aldehyde 

Endrin Ketone 

gamma-BHC 

g_ nma -Qilord— ic 
Hcptaclliar 

Hcptachlor epoxide 

Mcdioxy-ilor 

Tcchnic— Clilord—ic 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 
Mercmy 

Mercury (methyl) 

Molybd— an n 

Nickel 

Potassium 

Selenium 
Sih—r 

Sodium 

Tl lalliuni 

Vanadium 
Zinc 

Cv-iidc 

Min imnm (1) 


Concent ra t ion 


0.0041 


0.0017 


0.0014 

0.00077 


0.00129 


0.0003 


0.0024 


0.00043 


0.003 


0.0027 


0.2814 


1640 


0.0443 


0.6 


10 


6.19 


6.17 


158 


2.8 

1.5 

4 


3370 


12.7 

358 


44,1 


0.00743 


0.000196 


1.24 


0.883 


224 


0.58 
0.359 ' 

17.4 

0.0543 

4.8 

23 

2,4 

Min imnm 


Qualifier 


J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

1 

J 

J 

J 
J 

J 

J 

J 

J 
J 

I 

J 

M a x i m u m (1) 


Concentrat ion 


0.44 

0.011 

0.028 

6.6 i l 
0.034 

0.006 

0.074 

0.0044 

0.006 

0.035 

2.21273 

27773 
13.7 

18 

380 

4.36 


23,9 


7620 


536 


26.6 

1110 


52400 


1090 

4320 


1970 


3.6 


0.00959 


29.6 


187 


2130 


3.8 


14.6 

845 


6.8 


91.7 


2088 


2.4 


Sediment 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Max imnm Units Sample I  D Detection Range of 

Qualifier o f M a x i m n  m Frequency Delection 

Concent ra t ion Limits 

Min-Max 

• MG/KG RES-SS-12-551-01 24 /105 0-0.011 

MG/KG DAM005 .D 8 /100 0 - 0.039 

MG/KG APB-FP-2032-01 6 /103 0 - 0.027 
J MG/KG CMS-192-A 4 / 1 0 1 0-0.01 

MG/KG RES-SS-14-334-01 5 /99 0 - 0.027 

MG/KG WRL-SD-2042-02 3 /102 0 - 0.0055 

• MG/KG RES-SS-14-398-01 56 / 106 0 - 0.0049 

MG/KG RES-SS-12-551-01 6 /103 0 - 0.0055 

P MG/KG WRL-SD-2042-02 3 / 9  9 0 - 0.02 

J MG/KG RES-SS-12-551-01 11/106 0 - 0.053 
MG/KG LPX-SD4004-0000-01 17/21 0 - 0.053 

3 MG/KG LPX-SD4011-0000-01 9 6 / 9  6 -
J MG/KG RES-SS-14419-01 4 3 / 9  5 0.0566-11 
J M O - G - CMS-192-A 9 0 / 9  6 0.69 - 35 

1 MG/KG LPX-SD-4004-0000-01 9 3 / 9 6 15.7-41.5 

MG/KG LPX-SD4012-O000-O1 86 /95 0.11-0.55 
MG/KG WRM-SD-2055-01 60 /93 0.06 - 3 

I MG/KG RES-SS-141333-01 7 8 / 7 9 447-447 
I MG/KG RES-SS-14-449-01 9 6 / 9  6 

MG/KG LPX-SD-4012-0000-01 8 0 / 9  6 1.2-7.2 

MG/KG WRM-SD-2055-01 9 5 / 9 6 5.6-5.6 
1 MG/KG RES-SS-14-333-01 9 6 / 9  6 

MG/KG APE-FP-2033-000.5-01 9 6 / 9 6 
J MO/KG APB-FP-2033-OOO.5-O1 7 9 / 7 9 

MG/KG LPX-SD-2050-01 9 6 / 9 6 

MG/KG . CMW-SD-2023-01 7 1 / 9 3 0.02 - 0.32 
J MG/KG WRL-SD4005-0000-01 17/17 

MOT—i CMS-SD4003-0000 .1 18/13 

J MG/KO WRM—b-265_-6l 7 7 / 9 6 2.8-16.3 
MG/KG RES-SS-12-551-01 7 1 / 7  6 252-400 

J MG/KG -ES-S- i '4449 ' J j l 2 7 / 9 3 0.245  10.6 

MO/KG WRL-SD-2044-000.5-01 56 /96 0.35-5.6 

J MG/KG R_s'_S-i4-333 _i'i 3 7 / 7 6 16.6-480 

J MG/KG _ _ 5 _ _ - 1 4 . 3 3 . J  - 2 3 / 9 3 0.35-627 

MG/KG LPX-SD4012-0000-01 9 6 / 9 6 
J MG/KG CMS-SD4007-0000-01 9 4 / 9 6 29.2 - 30.8 

MG/KG CMS-192-A 1/1 

Concentrat ion Background Screening Potential Potential Retain Rationale for 

Used for Valne Tox id ly ARAR/TBC A R A R / T B C as C O P C ? Contaminan t 

Screening (2) Valne (3) Valne (4)" Source Ddcfion or 

Selection (S) 

0.44 N/A N/A N/A Yes A 
0.011 N/A N/A N/A Yes A 
6.028 N/A 1.8 N N/A N/A No S 
0.011 N/A N/A N/A Yes A 
0.034 N/A N/A N/A Yes A 
0.006 N/A 0.44 C N/A N/A No S 
0.074 N/A N/A N/A Yes A 

0.0044 N/A 0.11 C N/A N/A No S 
0.006 N/A 0.053 C N/A N/A No S 
0.035 N/A 31 N N/A N/A No S 

2.21273 N/A N/A N/A Yes A 

27773 N/A 7600 N N/A N/A No E 
13.7 N/A 3.1 N N/A N/A Yes A 
18 N/A 0.39 C N/A N/A Yes A 

330 N/A 540 N N/A N/A No S 
4.36 N/A 15 N N/A N/A No S 
23.9 N/A 3.7 N N/A N/A Yes A 
7620 N/A N/A N/A No £ 
536 N/A  210 C N/A N/A Yes A 
26.6 N/A 900 C N/A N/A No S. E 
1110 N/A 310 N N/A N/A No E 

52400 N/A 2300 N N/A N/A No E 
1090 N/A 400 N N/A N/A Yes A 
4820 N/A . N/A N/A No E 
1970 N/A 180 N N/A N/A Yes A 
3.6 N/A N/A N/A Yes A 

0.00959 N/A 0.61 N N/A N/A No S 

29.6 N/A 39 N N/A N/A No S 

187 N/A 160 N N/A N/A Yes A 
2130 N/A N/A N/A No E 
3.8 N/A 39 N N/A N/A No S 
14.6 N/A 39 N N/A N/A No S 
845 N/A N/A N/A No E 
6.8  N/A 0.52 N N/A N/A Yes A 

91.7 N/A 55 N N/A N/A Yes A " 
2088 N/A 2300 N N/A N/A No S 

2.4 N/A 120 N N/A N/A No S 

MACTEC Engineering and Consulting, Inc. 
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Tabic 2,5 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 


Sediment 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario TiiTK-rainc Current/Future 

Medium; Sediment 

Exposure Medium: Sediment 

CAS Chemical Min imnm (1) Min imnm M a x i m u m (1) MaxJmnm Units Sample ID Detection Range of Concentrat ion Background Screening Potential Potential Retain Rat ioaale for 

N u m b e r Concen t ra t ion Qualifier Concent ra t ion Qualifier of Max—nam Frequency Detection Used for Valne T o x i d l y A R A R / T B C A R A R / T B C as C O P C ? Con taminan t 

Concentra t ion Limits Screening (2) Valne (3) Valne (4) Source - Ddct ion or 

Min-Max 	 Selection (5) 

Dioxl ns/Fura ns 

38178-99-3 HCX 0.00000146 J 0.364758 J MG/KG SD-23 7 5 / 9 4 0.00026132-0.005036 0.364753 . N/A N/A N/A Yes A 

TEM Toxicity Equivalency (Dioxin-Fur.is) - M—ninals 8.96E-08 0.073 MG/KO CMS-022-A 203/203 0.073 N/A 0.0000039 C N/A N/A Yes A 

PCBCTEM Toxicity Equivalency (PCB) - Mammals 2.53E-03 0.0000649 MG/KG LPX-SD40O4-O000-01 7 /  7 0.0000649 N/A 0.0000039 C N/A N/A Yes A 

(1) Minimum or maximum concentration detected in exposure area. Samples included in data set arc provided in Appendix A. 	 MG_CG = milligrams per kilogram 

(2) The concentralion used for screening is the maximum detected concentration, per USEPA Region 1 (USEPA. 1995). 	 COPC = chemical of potential concern 

(3) Values are the Residential Soil Preliminary Remediation Goals (PRGs) obtained from USEPA Region IX dated October 1, 2002. 	 ARAR/TBC = Applicable or Relevant and Appropriate Requirements / To" Be Considered 

Values used for screening arc the residential soil PRGs for the lesser of cancer rid-, equal to IE-06 or non-cancer risks equal to a hazard index of 0.1, per USEPA Region I (USEPA, 1999). 

(4) There are no applicable ARAR values for scdhncntV 	 Basis of screening toxicity vaJue; 

(5) Anaiytc is selected as a COPC if die concentration used for screening exceeds the PRO.	 . . N - Based on nononce r endpoint 

S = Concentration used for screening is less dian the screening toxicity value; die analyte was not selected as a COPC. C - Based on cancer endpoint 

A = Concentration used for screening is greater flian the screening toxicity value; die anaiytc was selected as a COPC. S - Saturated 

E = The anaiytc is a human essential nutrient, and is not considered to be toxic at die concentration detected; die analyte was not selected as aCOPC(A.D. Little, 1998; USEPA, 1995). M - Maximum 

N/A = Not applicable 

- Background values arc not applicable for selection of COPCs. Risks at die two ref crence (Background) locations will be characterized and compared to die risks characterized in fliis 

- Potential ARAR/TBC values arc not applicable for selection of COPCs. EPA suggests use of risk-based media concentrations for screening OO PCs. 

Qualifier definitions: 
J = Value is estimated. 

Prepared b  y KJA 

Checked b  y MJM 

MACTEC Engineering and Consulting, Inc. 
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T a b l e 2 .6 

O c c u r r e n c e , D i s t r i b u t i o n a n d Select ion of C h e m i c a l s of P o t e n t i a l

B a n k Soil 

B a s e l i n e H u m a n H e a l t h R i s k A s s e s s m e n t - I n t e r i m F i n a l 


C e n t r e d a l e M a n o r R e s t o r a t i o n P r o j e c t S u p e r f u n d Si te 


N o r t h P r o v i d e n c e , R h o d e I s l a n d 


Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Soil 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection 

Concentration Limits 

Min-Max 

Dlo-lns/Furmiu 
1746-01-6 2,3.7.8-TCDD 0.00000781 0.00151 MG/KG 3428-CMS-019 19/21 0.000021 -0.000023 

(1) Minimum or maximum concentration detected in exposure area. Samples included in data set are provided in Appendix A. 
(2) The concentralion used for screening, is the maximum detected concentration, per USEPA Region I (USEPA. 1995). 

(3) Values are the Residential Soil preliminary Remediation Goals (PRGs) obtained from USEPA Region IX dated October 1,2002. 

Values used for screening are the residential soil PRGs for the lesser of cancer risks equal to IE-06 or non-cancer risks equal to a hazard index of 0.1, per USEPA Region I (USEPA, 1999). 

(4) There are no applicable ARAR values for soil. 
(5) Analyte is selected as a COPC if the concentration used for screening exceeds the PRG. 

S = Concentration used for screening, is less than the screening toxicity value; the analyte was not selected as a COPC. 
A = Concentration used for screening, is greater than the screening toxicity value; the analyte was selected as a COPC. 
E = The analyte is a human essential nutrient, and is not considered to be toxic at the concentration detected; the analyte was not selected as a COPC (A.D. Little, 1998; USEPA, 1995). 

N/A =Not applicable 
• Background values are not applicable for selection of COPCs. Risks at the two reference (Background) locations will be characterized and compared to the risks characterized in this assessment 
- Potential ARAR/TBC values are not applicable for selection of COPCs. EPA suggests use of risk-based media concentrations for screening COPCs. 

Prepared by: KJA 

Checked by: MJM 

 C o n c e r n 

Concentration 

Used for 

Screening (2) 

Background 

Value ' 

Screening 

Toxicity 

Value (3) 

Potential 

ARAR/TBC 

Value (4) 

Potential 

ARAR/TBC 

Source 

Retain 

as COPC? 

Rationale for 

Contaminant 

Deletion or 

Selection (5) 

0.00151 • N/A 0.0000039 C N/A N/A Ye. A 

MG/_-G= milligrams per kilogram-

COPC= chemical of potential concern 

ARAR/TBC = Applicable or Relevant and Appropriate Requirements / To Be Considered 

Basis of screening toxicity value: 
N - Based on non-cancer endpoint 
C - Based on cancer endpoint 

MACTEC Engineering and Consulting. Inc. 
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Table 2.7 

Occur rence , Distribution and Selecdon of Chemicals of Potential Concern 


CAS 
Number 

92-52-* 
91-57-6 
83-32-9 
20.-96-8 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 

1I7-S1-7 

85-68-7 
S6-74-8 
218-01-9 
53-70-3 
132-64-9 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
85-OI-S 
129-00-0 

72-54-8 
72-55-9 
S 0-29-3 

5103-71-9 
11097-69-1 

60-57-1 
33213-65-9 
-.031-07-8 
5103-74-2 
76-44-8 

1024-57-3 
57-74-9 

7429-90-5 
7440-36-0 
7440-38-2 
744 0-39-3 
7440-41-7 
7440-43-9 
7440-47-3 
7440-48-4 
7440-50-5 
7439-89-6 
7439-92-1 
7439-96-S 
7439-97-6 
22967-92-6 
7440-02-0 
7440-22-4 
7440-28-0 

7440-62-2 

7440-66-6 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Chemical 

Scmivol.tllt Organlci 
l.l'-Brph-nyl 
2-M(->>lniphG-_Itn( 
Accn-phthen. 
Acenaphlhyl-H 
Anthracene 
B en zo (a)a nt hr*c en c 
Ben_i.(.)p>Tene 
B-i_o(b)flu-r-ilhene 
B m zo (g ,h,i )p erjl en e 
B enzo (k)fluor anlh en e 

bis(2-E(hyhe-y))phfhll-te 

BiH .̂be-z_r.pt. thai it« 
Carbazole 
Ony-ene 
Dibenzofa.h) anthracene 
Dibenzofuran 
Flucrandienc 
Fluorcne 
Indeno<l,2,3-cd)p>Tnit 
Naphthalene 
Phenanthrene 
Pyr«" 
Peitfdde-/PCB. 
4.4--DDD 
4.4--DDE 
4.4--DDT 
alpha-Chi or dane 
Aroclor-1254 
Dicldrin 
Endceulfan II 
Endo._lf.ri Sulfate 
gamma-Chlortlane 
HeplachloT 
Heptachlor Epoxide 
Technical Oilordane 
Inorg-ntci 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
ron 

Lead 
Manganese 
V-ercury 
Mercury (me.hylj 
Nickel 
Silver 
Thallium 

Vanadium 

Zinc 

Fogar ty Center 

Baseline HomaD Health Risk Asse s smen t - In ( e r i  m Final 

Cent redale M i n o  r Restoration Project Snperfand Site 

North Providence, Rhode Island 

Minimum (1) Minimum Maximum (1) Maximum Unib Sample ID Detection Range of Concentration Background Screening Potentl-j Potent] sl Retain Rationale for 

Concentration Qualifier Concentradon Qualifier of Maximum Frequency Detection Used for Value Toxicity ARAR/TBC ARAR/TBC as COPC? Contaminant 

Concentration Limits Scree nine (2) Value (3) Value (4) Source Deletion or 
Min-Max . Selection (5) 

0.00111 0.503 MG/KG LPX-SS-4U3-OO0S-01 3/3 0.503 350 S No S 
0.60238 J 1.56 MG/KG LPX-SS-4U3-0005-01 3/3 1.56 Yes A 
0.00474 j 2.59 MG/KG LPX-SS-4113-0005-01 3/3 2.59 370 N No S 
0.00709 J 0.152 MG/KG LPX-SS-4113-0005-01 3 /3 0.152 Yes A 
0.0159 J 3.3S MG/KG LPX-SS-4113-0005-OI 3/3 3.38 2200 N No S 
0.105 7.3 MG/KG LPX-SS-4113-0005-01 3/3 7.3 0.62 C Yes A 

0.0863 5.12 MG/KG LPX-SS-4U3 -0005-01 3/3 5.12 0,062 C Yes A 
6.-23 5.14 MG/KG LPX-SS-4113-0005-01 3/3 5.14 0.62 C Yes A 
0.0913 3.17 MG/KG LPX-SS-4113-0 005-01 3/3 3.17 Yes A 
0.11 5.72 MCVKG LPX-SS-4113-0005-01 3/3 5.72 6.2 C No S 

0.065 J 0.28 1 MG/KG LPX-SS-4112-0005-01 
LPX-SS-4114-0005-01 

3 /3 0.28 35 C No S 

0.08 J 6,6s J MG/KG UPX-SS-4U2 -0005-01 1/3 0.4 - 0.44 0.08 1200 N No S 
0.63 0.63 MG/KG LPX-SS-4113-O0OS-01 1/3 0.4 - 0,44 0.63 24 C No S 
0.122 7.S1 MG/KG LPX-SS-4113-0005-01 3/3 7.51 62 C No S 
0.O258 . 0.668 MG/KG LPX-SS-4113-0005-01 • 3/3 0.668 0.062 C Yes A 
0.00395 J 3.11 MG/KG LPX-SS-4113-0005-01 3/3 3.11 29 N No S 

0.21 21.8 MG/KG LPX-SS-4113-00OS-01 3/3 21.8 230 N No S 
0.00486 J 2.81 MG/KG LPX-SS-4113-00OS-01 3/3 2.81 270 N No S 
0.0975 3.57 J MG/KO LPX-SS-4113-0005-01 3/3 3.57 0.62 C Yes A 
0.OO397 J 4.39 MG/KG LPX-SS-4113-0005-01 3/3 4.39 5.6 N No S 
0.0942 J 24.6 MG/KG LPX-SS-4113-0005-01 3/3 24.6 Yes A 
0.185 17.3 MG/KG LPX-SS-4113-0005-01 3/3 17.3 230 N No S 

0.00905 0.0171 MG/KG LPX-SS-4113-0005-01 3 /3 0.0171 2.4 C No S 
0.O168 
0.00255 

J 0.0228 
0.00259 ; MG/KO 

MG/KG 
LPX-SS-4U2-0005-01 
LPX-SS-4114-0005-01 

3 /3 
2 /  3 0.0000888 • 0.0000888 

0.0228 
0.00259 

1.7 C 
1.7 C 

No 
No 

S 
S 

0.00603 0.08E8 MGVKG LPX-SS-4H2-0005-01 3/3 0.08S8 Yes A-' 
0.467 0.938 MG/KG LPX-SS-4112-0005-01 2 /  3 0.0101-0.0101 0.938 0.22 C Yes A 

0.002S6 0,00336 MG/KG LPX-SS-4113-0005-01 3/3 0.00336 0.03 C No S 
0.00158 0.032 MGT-G LPX^SS-4U3^665-6. 3/3 0.032 Yes A 
0.00108 0.00108 MG/KG LPX-SS-il 12-0005-01 1/3 0.0000936 -0.000101 0.00108 Yes A 
0.02SS 0.0762 MGVKG LPX-SS-4112-0005-01 2/3 0.0000701 -0.0000701 0.0762 Yes A 
0.00137 0.00309 MG/KG LPX-SS-4112-0005-01 2/3 0.0000742 - 0.0000742 0.00309 0.11 C No S 
0.00183 

0.49 
0.0102 
0.943 

MG/KG 
M(3-t_G 

LPX-SS-4112-0005-01 
i i x - s U  i 12-6665-61 

3 /3 
3 /3 

0.0102 
0.943 

0.053 C -,.-_.- No 
Yes 

S 
A 

17100 J 24800 J MCVKG LPX-SS-4113-0005-01 3 /3 24800 7600 N Yes A 
0.0675 I 0.163 I MG/KG I _ P X . S _ ^ I .  4 ..oo's'-oi 3 /3 0,163 3.1 N No S 
9.77 11.5 MCVKG LPX-SS-4112-000 5-01 3/3 U.5 0.39 C Yes A 
54.7 126 MGKG LPX __U4113-6005-D} 3 /  3 J26 540 N No S 
0.556 0.934 MG/KG LPX-SS-4113-0005-01 3/3 0.934 IS N No S 
0.184 I 0.428 J MG/KG LPX-SS-4114-0005-01 3 /  3 0.428 3.7 N No S 
21.7 27 MG/KG LPX-SS-4113-0005-01 3 /3 27 210 C No S 
5.11 6.62 MG/KG LPX-SS-4113-0005-01 3 /3 6.62 900 C No s 
29.2 36.7 MG/KO LPX-SS-4114-0005-01 313 36.7 3J0 N No s 

21800 23100 MGVKG LPX-SS-4113-0005-01 3 /3 23100 2300 N No E 
1S4 J 215 ] MG/KG LPX-SS-4U4-O00S-01 3/3 215 400 N No S 
402 478 MG/KG LPX-SS-4114-0005-01 3/3 478 180 N Yes A 

0.116 0.258 MG/KG LPX-SS-4113-0005-01 3/3 0.2SS Yes A 
0,000183 • I 0.00022J MGVKG LPX-SS-41.2-O0fl5-01 3 /  3 0.000223 0.61 N No S 

10.6 1S.2 MG/KO LPX-SS-4113-0005-01 3 /3 15.2 160 N No S 

0.201 J 0.27 J MG/KG LPX-SS-4114-0005-01 3 /3 0.27 39 • N No S 

0.143 J 0.242 J MGKG LPX-SS-4113-0005-01 3/3 0.242 0.52 N No S 

38 54.9 MG/KO LPX-SS-4113-0005-01 3 /3 54.9 55 N No S 

397 2190 | MGKG LPX-SS-4113-0005-01 3 /3 1 2190 2366 N  £ 1 No 1 S | 

MACTEC Engineering and Consulting, Inc. 
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Table 2.7 

Occur rence  , Distr ibution an  d Selection of Chemicals of Potential Concern 

Fogar ty Cente  r 

Baseline H u m a  n Heal th Risk Assessment  In te r i  m Fina  l 
Cent reda l  e M a n o  r Restorat ion Project Superfund Site 

North Providence, Rhod  e Is land 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

CAS 
Number 

38178-99-3 
TEM 

Chemlra! 

Dloxliu/Furimi 
HCX 
Toxicity Equivalency (Dioxins/Furan-) -Mammals 

Minimum (1) 
Cone en (ration 

0.0000C435 
0.00000497 

Minimum 
Qualifier 

J 

Maximum (1) 
Concentration 

0.00002495 
0.00000664 

Maximum 

Qualifier 

J 

Units 

MG/KG 
MCVKG 

Sample ID 
of Max! mum 

Cone en (ration 

LPX-SS-4U4-0005-01 
LPX-SS-4114-0005-01 

Detection 
Frequency 

3/3 
3 /3 

Range of 
Detection 

Uniits 
Mln-Max 

Concentration 
Used for 

Screening (2) 

000002495 
0.00000664 

Background 
Value 

Screening 
Toxicity 
Value (3) 

0.0000039 C 

Potential 

ARAR/TBC 
Value (4) 

Potential 
ARAR/TBC 

Source 

Retain 
as COPC? 

Yes 
Yes 

Rationale for 
Contaminant 
Deletion or 
Selection (5) 

A 
A 

(1) M-iimum or maximum concentration delected in exposure area. Samples included in data set ire provided in Appendix A. 
(2) The concentration used for screening is the maximum detectedconcen.ration, per USEPA Region I (USEPA. 1995). 
(3) Values are the Bisk-Based Cone en (rati ons (RBCs) obtained from USEPA Region HI dated October 9, 2002. 

Values used for screening are the fish ingestion RBCs for the lesser of cancer risks equal lo 1E-06 or non-cancer risks equal to a hazard index of 0.1, per USEPARegion I (USEPA, 1999). 
(4) There are no applicable AKAR values for biola. 
(5) Anal>4eis selected as a COPC if the concentration used for screening exceeds (he PRG 

S  - Concentration used for screening is less than die screening toxicity v.lue; Ihe analyte was not selected as a COPC 
A -Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC. 
E-The analyte is a human essential n-trienl, and is not considered lo be toxic at Oieconeenfratioti detected; the analyte \vas not selected as a COPC (AD. Litlle, 1998; USEPA, 1995). 

MG/KG" miltigrams per Idl ogram 
COPC - chemical of potential concern 
ARAR/TBC" Applicable or Relevant and Appropriate Requirements/ To Be Considered 

Basis of screening toxicityvalue: 
N-Based on 
C-B»sed on cancer 

er endpoint 
-pant 

N/A =Notapj4ic able 
-Background values are not applicable for. election of COPCs. As part of the development of Preliminary Remediation Goals (PROs), risks at (he two reference (Background) locations will be characterized and compared to the risks characterized infliis assessmenL 
-Potential APAB/TBC values arc not applicable for selection of COPCs. EPAsuggests use of risk-based media concentrations for screening COPCs. 

Qualifier defnri-ans: 
j _ Value is estimated, 

Prepare d by: KJA 

Checked by MJM 

MACTEC Engineering and Consulting, Inc. 
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Table 2.8 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 

American Eel -Background/Reference 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode W a n d 


Scenario Timeframe: Current/Future 


Medium: American Eel 


Exposure Medium: Whole Body 


C A S C h e m i c a l M i n i m u m (1) M i n i m u m M a x i m u m (1) M a x i m u m U n i t s S a m p l e ID D e t e c t i o n R a n g e of C o n c e n t r a t i o n B a c k g r o u n d S c r e e n i n g P o t e n t i a l P o t e n t i a l R e t a i n 

N u m b e r C o n c e n t r a t i o n Q u a l i f i e r C o n c e n t r a t i o n Q u a l i f i e r o f M e x I m n m F r e q u e n c y D e t e c t i o n U s e d for V a l u e T o x i c i t y A R A R / T B C A R A R / T B C as C O P C ? 

C o n c e n t r a d o n L i m i t s S c r e e n i n g (2) V a l u e (3) V a l u e (4) S o u r c e 

M i n - M a x 

SemivatmtUt O r g a n i c . 

91-57-6 2-Methyl naphthalene 0.00096 J 0.02339 MGVKG RAE-AE-5004-000O-01-W 1 6 / 1 6 0.02339 2.7 N No 

83-32-9 Acenaphthent 0.00045 I 0.00403 MG/KG GMP- AE-5 00 4-00O0-01-W 1 6 / 1 6 0.00403 8.1 N No 

20S-96-8 Acciuphthy-ene 0.00107 J 0.00179 MG/KO RAB-AE-5006-0000-01-W 9 / 1 6 0.00124-0.00126 0.00179 Yes 

120-12-7 Anthracene 0.00082 i 0.00128 MG/KG GMP-AE-5 007-0000-01-W 8 / 1 6 0.00124-0.00126 0.00128 41 N N o 

50-32-8 Benio(a)p>rcn( 0.00457 0.00457 MG/KG GMP-AB-5 008-0000-01-W 1 / 1 6 0.00124-0.00387 0.00457 0.00043 C Yes 

205-99-2 B en zo(b)fluor anfli en t 0.00533 0.00533 MG/KG GMP-AE-5 008-0000-01-W 1 / 1 6 0.00124 -0.00399 0.00533 0.0043 C Yes 

207-08-9 Benzo(k)f1uor-nfhen e 0.00452 0.00452 MCVKG GMP- AE-5008-00 00-01-W 1 / 1 6 0.00124-0.00382 0.00452 0.043 C N o • 

2IS-01-9 Chrytent 0.00558 0.00558 MG/KO GMP-AE-5 008-0000-0 t -W 1 / 1 6 0.00124-0.00456 0.00558 0.43 C N o 

53-70-3 Dib cn _o(, Ji) s i (hraccn* 0.00142 0.00156 MG/KG OMP-AE-S007-0000-01-W 2 / 16 0.00124-0.00126 0.00156 0.0QO43 C Yes 

2 0 M 4 - 0 Fluoranthene 0.00645 0,00906 MG/KG GMP-AE-5005-OOOO-OI-W 6 / 1 6 0.00126-0.00537 0.00906 5,4 N N o 

86-73-7 Fluorent 0.0005 1 0.0018 MCVKG RAB-AE-SOOI-O000-01-W 1 6 / 1 6 0.0018 5,4 N No 

193-39-5 ,ndeno(l,2,3-_d)py.-ne 0.00432 0.00432 MCVKG GMP-AE-5008-OOOO-01-W 1 / 1 6 0,00124-0.00335 0.00432 0.0043 C Yes 

91-20-3 Naphthalene 0.00603 0,02459 MCVKG RAB-AE.S004-0000-01-W 9 / 1 6 0 .00)84-0 .00562 0.02459 2.7 N No 

85-01-8 Fhmanlhrenc 000623 0.00876 MCVKO RAB-AE-5001-0000-01-W 3 / 16 0.00217 • 0.00506 6.66_T6 Yes 

P e t - d d e s / P C B . 

72-54-8 4.4,__DD 0.00261 J 0.0163 J MGVKG GMP-AE-5007-0000-0 I-W 1 6 / 16 0.0163 0.013 C Yes 

72-55-9 4.4*-DDE 0.0099S J 0.0439 J MG/KG GMP-AE-5007-OOOO-OI-W 1 6 / 16 0.0439 0.0093 C Yes 

50-29-3 4.4 ,_)DT 0.00051 1 0.0042 ] MCVKG GMP-AE-5005-OOOO-O I-W 1 6 / 1 6 0.0042 0.0093 C N o 

5103-71-9 alpha -Chi or dan* 0.00093 J 0.0222 I MCVKG OMP-AE-5 010-0000-01-W 1 6 / 1 6 0.0222 Yea 

11097-59-1 Arodcc-1254 0.04665 J 0.2928 I MCVKO GMP-AE-5 006-0000-01-W 1 2 / 1 6 0.0206-0.02095 0.2928 0.0016 C > Yea 

11100-14-4 A r o d c r - U 6 8 0.05866 J 0.14591 1 MCVKG OMP-AE-5006-0000-0 I-W 1 0 / 1 6 0 .0206-0 .021 0.14591 Yes 

60-57-1 Dieldrin 0.00073 J 0.00885 J MCVKG GMP-AE-5 010-0000-01-W 1 6 / 1 6 0.00885 0.0002 C Yes 

58-89-9 gamma-BHC 0.00125 0.00125 J MG/KO GMP-AB-5010-OOOO-Ol-W 1 / 1 6 0.00165-0.00169 0.00125 0.0024 C No 

5103-74-2 garama-Ch) or dan* 0.00033 J 0.00902 } MCVKG GMP-AE-5006-0000-01-W 1 6 / 1 6 0.00902 Yes 

1024-57-3 Heptaehlor Epoxi de 0.00026 ] 0.0026 I MCVKO GMP-AE-5010-0000-01-W 1 4 / 1 6 0.00168-0.00168 0.0026 0.00035 C Yes 

57-74-9 Technical Oilordant 0.12072 I 0.410S9 I MCVKO GMP-AE-5 010-00 00-01-W 1 1 / 1 6 0.20599-0.20982 0.41089 0.009 C Yes 

I n o r g a n k i 

7429-90-5 Aluminum 1.44 41.4 MCVKO GMP-AB-5005-OOOO-01-W 1 5 / 1 6 1.62 -1.62 41.4 140 N N o 

7440-36-0 Antimony 0.000672 1 0.00265 1 MCVKO GMP-AB-5 004-0000-01-W 2 / 1 6 0,034 - 0.034 0.00265 0.054 N N o 

7440-39-1 B-rium 0,136 J O.B53 MCVKO OMP-AI..500S-0000-01-W 1 6 / 1 6 0.853 9.5 N N o 

7440-41-7 fiery Hum 0.00279 J O.OOH-K MCVKO OMP-AH-5005-0000-01-W 9 / 1 6 0.004 - 0.0O4 0.00828 0.27 N H o 

7440-43-9 Ct4mium 0.00 IS-9 J 0.05K1 1 MOVKO OMP-AE-i005-0000-fl 1 -W 16/ 16 0.0581 0,14 N N o 

7440-47-3 Chromium 0.02 86 J 0.187 ! MCVKO GMP-AE-5 004-0000-01-W 6 / 1 6 0.269 • 0.269 0.187 0,41 N N o 
7440-48-4 Cobalt 0.0182 1 0.0433 I MCVKO OMP-AE-5001-0000-01-W 1 6 / 1 6 0.0433 2.7 N N o 
7440-50-8 Copper 0.409 1.18 J MCVKO GMP-AB-5005-OOOO-Ol-W 1 6 / 1 6 1.18 5.4 N N o 
7439-89^6 Iron 12 55.5 MG/KO (3MP-AB-5OOS-OO0O-O1-W 1 6 / 1 6 55.5 41 N N o 
7439-92-1 Lead 0.0335 1.47 MG/KG GMP-AE-5 008-0000-01-W 9 / 1 6 0.022 - 0.0237 1.47 Yes 
7439-96-5 Manganese 1.5 J 7.75 I MG/KG RAB-AK-3005-.00O-01-W 1 6 / 1 6 7.75 19 N N o 
7439-97-6 Mercury 0.0216 J 0.227 • MCVKO GMP-AB-5 00 l-OOOO-01-W 1 2 / 1 6 0 .031-0 .0453 0.227 Yes 

.. 
22967-92-6 Mercury (methyl) 0.0253 0.234 M Q K G GMP-AE-5 001-0000-01-W 1 6 / 1 6 0.234 0,014 N Yea 
7440-02-0 Nickel 0.0256 .  1 0.309 J MCVKO RAB-AB-S004-0600-01-W 1 3 / 1 6 0.32 - 0.32 0.309 2.7 N N o 
7782-49-2 Selenium 6,222 J 0.436 J MGVKG GMP-AB-3005-0000-01-W 9 / 1 6 0.448 - 0 4 4 8 0,436 1 0.68 N N o 
7440-22-4 Silver 0.00365 J 0.0202 J M G / K O RAB-AE-3003-OOOO-Ot-W 3 / 1 6 0 .06-0 .06 0.0202 0.68 N N o 
7440-28-0 Tha-ium 0.00108 J 0.00842 J M O / K G RAB-AE-S004-0000-01-W 1 2 / 1 6 0.022 • 0.022 0.00842 0.0095 N N o 
7440-62-2 Vanadium 0.00533 I 0.15 J MCVKG GMP-AB-3005-000O-01-W 7 / 1 6 0 .179-0 .179 0.13 0.95 N N o 
7440-66-6 Zinc 14.3 53.3 J MGVKG GMP-AB-500 8-00 00-01-W 1 3 / 1 6 18.3 -30 .1 53.3 41 N Yes 

DIox lm/Fur -n t 


To-ici tyEquivi)-- iy{-) ioxi-S/Furans) -Mammals 0.000000227 0.00000178 MGVKG RAB-AB-5006-0000-01 -W 1 6 / 1 6 0.00000178 0.000000021 C 
 Yes 
Toxicity Equiva) ency (PCB) - Mammals 0.00000183 0.00000183 M G / K G GMP-AB-5001-0000-01-W 1 / 1 0.00000183 0.0000DOO21 C Yes 

(1) Mmhnum or maximum concentration detected in exposure area. Samples included in data set ire provided in Appendix A. 	 -MCVKG" milligrams per kilogram 

(2) Thtconcentralio- used for (creening is die maximum detected concentration, per USEPA Region 1 (USEPA 1995). 	 COPC-chemical of potential concern 
(3) Valu„ are the Risk -Based Concentrations (RBCs) obtained from USEPA Region III dated October 9, 2002. ARAR/TBC" Applicable or Relevant and Appropriate Requirements/To Be Considered 


Values usedforsmmtng are the fish ingestion RBCs for the lesser of cancer risks equal to 1E-06 or noi-cancer risks equal to a hazard index of 0.1, per USEPA Rtgion I (USEPA, 1999). 


(4) Then; ire no applicable ARAR values for biota. 	 Basis of screening toxicity valu*. 

(5) Analye is selected u a COPC if die concentralion used for screening exceeds the PRO 	 N - Based cn non-cancer endpoint 

S * Concentration used for screening it less than die screening toxicity value; the analyte was not selected aa a COPC C - Based cm cancer endpoint 

A - Concentration used for screerang is greater than the screening toxicity value; the analyte was selected as a COPC. 

E«The analyte ii a human essential nutrient, and is nol considered to be toxic at the concentration detected; the analyte was not selected as a COPC(A.D. Utile, 1998; USEPA 1995). 

R a t i o n a l e for 


C o n t a n _ n _ n t 


D e l e t i o n o r 
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Table 2.8 
Occurrence, Distribution and Selection of Chemicals oCPotcntial Concern 

American Eel -Background/Reference 

Baseline Human Health Risk Assessment - Interim Final 

Centredale M a n o r Restoration Project Superfund Site 
North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: American Eel 
Exposure Medium: Whole Body 

CAS 
Number 

Chemical Minimum (1) 
Cone en (rati on 

Minimum 
Qualifier 

Maximum (1) 
Concentration 

Maximum 
Qualifier 

Units Sample ID 
of Maximum 

Concentration 

N/A-Not applicable 
• Background values are not applicable for i elect on of COPCs. Risks at the tv-j reference (Background) locations wit) be characterized and compared to the riste characterized in this assessment. 
-Potential ARAB/TBC values are not applicable for selection of COPCs, EPA suggests use cf risk-based media concentrations for screening COPCs. 

Detection 
Frequency 

Range of 
Detection 

Limiti 
Min-Max 

Concentration 
Used for 

Screening (2) 

Background 
Value 

Screening 
Toxicity 
Value (3) 

Potential 
ARAR/TBC 

, Value (.) 

Potential 
ARAR/TBC 

Source 

Retain 
as COPC? 

Rationale for 
Contaminant 
Deletion or 
Selection (_*_) 

Qualifier d-fmtiaru: 
T - Value b estimated. 

Prepare d by KIA 
Checked by RAI

MA-TEC Engineering mnd Consulting, Inc. 
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Table 2.9 


Occurrence, Distribution and Selection of Chemicals ©.Potential Concern 

Largemonth Bass -Background/Reference 


Baseline Human Health Risk Assessment - Interim Final 


Centredale M a n o r Restoration Project Superfund Sit* 


North Providence, Rhode Island 


Scenario Timeframe: Cunent/Future 

Medium: Largonoudi Bass 

Bxposure Medium: Fillet 


CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of Concentration Background Screening Potential Potential 

Number Concentration Qualifier Concentration Qualifier of Max. mum Frequency Detection Used for Value Toxicity ARAR/TBC ARAR/TBC 
Concentration Limit. Screening (2) Value (3) Valne (4) Source 

Mln-Max 

Semlvolatilc Organks 
92-52-4 l.l'-Brphenyl 0,00007 1 0.00022 I • MG/K G GMP-LB-5 004-0000-01-F 10/14 0.00063- 0.00183 0.00022 6.8 N 

91-57-6 2-Me-iy. naphthalene 0.00104 0.00893 MG/KG ____.__B-5004-0000.OI -F 9/14 6.666.2-6.661-9 0.00893 2.7 N 

83-32-9 Acenaphdienc 0.0001 I 0.00032 J M G / K G RAB-_B-3003-0000-01-F 7/14 0.00063-0.00189 0.00032 8.1 N 


208-96-8 Acenaphfliy. ene 	 0.0001 J 0.00047 S MCVKO GMP-U3-5 004-0000-01-F 9/14 0.00062-0.00189 0.00047 
120-12-7 Anthracene 0.00007 J 0.00024 J MCVKO RAB-JB-5003-0000-01-F 14/14 0.00024 41 N 

56-55-3 B en zo(a) a_thr ac en e 0.00014 J 0.00014 1 MCVKO GMP-LB-3001-0000-01-F I / I 4 0.00062 • 0.00184 0.00014 0,0043 C 

50-32-8 Benzo(a)p^rent 0.00128 J 0.00128 1 MO/KO RAB-UB-5002-0 000-01-P 1/14 0.00062-0.00189 0.00128 0.00043 C 


207-08-9 B<n_o(k)fluoranfliene 0.0013 } 0.0013 S MCVKG RAB-LB- 3003-0000-01 -F 1/14 0.00062 - 0 00189 0.0013 0.043 C 

218-01-9 Chrpene 0.00005 1 0.00024 1 - MGVKG GMP-lB-5001-0000-01-F 9/14 0.00063-0.00184 0.00034 0,43 C 

53-70-3 Diben_o(* Ji) an fliracene 0.00014 } 0.00032 1 MGVKG RAB-LB-5003-00OO-01-F 3/14 0.00062-0.00169 0.00033 0.00043 C 


GMP-LB-5001-0000-01-F 
132-64-9 Dn>en_ofuran 	 0.00006 1 0.00019 1 MCVKG 10/14 0.00063 -0.00183 0.00019 0.54 N 

GMP-LB-5010-0000-01-F 
206-44-0 Flucrsidiene 0.00028 I 0,00103 MCVKG GMP-LB-S004-0000-01 -F 7/14 -0.00063-0.00274 O.OO 103 3.4 N 

86-73-7 Fluor ene 0.00015 J 0.0003 J MCVKO RAB-UJ-S003-0000-01-F 14/14 0.0005 3,4 N 

91-20-3 Naphthalene 0.00472 0.00544 MCVKG GMP-LB-3004-OOW-01-F 3/14 0.00064 - 0.0049 0.00544 2.7 N 

85-01-8 Phcntnthrene 0.0004 J 0.00147 MCVKO GMP-LB-S0O4-0OOO-01-F 8/14 0.00.51-0.0024 0.00147 


Pyr*n* 129-00-Q 	 0.00068 I 0.00068 J MCVKO OMP-LB-50O4-0000-0I-F 1/14 0.00063-0.00216 0.00068 4.1 N 
Pcttid-ta/PCBt 


72-54-8 4.4--DDD 0.00035 I 0.OOIJ1 MCVKO OMP-LB-5009-0000-0I-F 13/14 0.00121 -0.00121 0.00151 0.013 C 

72-55-9 4.4*-DDB 0.00144 0.03133 I MCVKO OMP-LB-5008-OOOO-OI-F 14/14 0.03132 0.0093 C 

50-29-3 4.4--DDT 0.0001 1 0.00093 MO/KO GMP-LB-5 009-0000-01 -F - 13/14 0.00074-0.00121 0,00093 0.0093 C
;

3103-71-9 aJpha-CWcf-anf 6.6661 j O.DOJB MOfKO 6MP-'J__I-56O7-6666-6]-F 13/14 0.00131-000131 0,0018 


11097-6*. Aroclor-1254 6.00974 0.10139 MGVKG GMP-LB-5 008-0000-01-F 10/14 6.00631-6.6.831 0.10139 0.0016 C 

111 00-14-1 Arodor-126* 0.00506 0.08518 MO/KO GMP-LB-5009-0000-01-F 10/14 O.O0631-0.01S31 0.08518 
; 

GMP-LB-5007-0000-01 -F 
60-37-1 Dieldrin 	 0.00012 / 0.00043 j MGVKG 8/14 0.00051 -0.00151 0,00043 0.0002 C 

GMP-LB-5008-0000-01-F 

1103-74-3 gamma-4-J or dan*. 0,0001 1 0.00076 MCVKO OMP-LB-5007-0000-01-F 8/ 14 0.00051 -0.00152 0.00076 

57-74.* Twlnird CMordane 0.OOV.2 ; 0.01794 1 MCVKO OMP-IJt-3007-OOOO.flI.p 7/14 0.06311 • OIR-M 0,01794 0.009 C . 
Innrg antra 


7429-90-5 Aluminum 1.1. 2.5 MO/KO (JMI'-UMOOK-OOW.-OI-.' 2/14 0.333- 1.12 3.5 140 N 

.440090 Ilariuin 0.0597 0.0-41 MCVKO OMP-I iJ-3004-0000-0 l-F 5/14 0.0126-0.0517 0,0865 9.5 N
;j 
7440-43-) Cadmium 0,00309 j 0.00309 1 MCVKO RAB-LB-5003 -0000-01 -F 1/14 0.2 - 0.2 0.00309 0.14 N 

J 440-47-3 Chromium 0.0423 j 0.101 t MCVKG RAB-LB-3004-00OO-01-F 5/14 0,269 • 0-269 0.101 0.41 N 

7440-48-4 Cobalt 0.00416 j 0.0083 1 MG/KG GMP-LB-3006-0000-01-F 14/ 14 0.0083 2.7 N 


' 7440-30-8 Copper 0.168 0.346 MO/KO GMP-LB-5 010-0000-01-F 14/14 0.346 5.4 N 

7439-89-6 Iron 1.62 11.6 1 MG/KG GMP-LB-5 009-0000-01-F 10/14 1.38 - 3.14 11.6 41 N 

7439-96-5 Manganese 0.0892 j 0.774 ; MGVKG GMP-LB-5 010-0000-01-F 14/14 0.774 19 N 

7439-97-6 Mercury 0.133 1 0.708 1 MG/KG GMP-LB-5008-0000-01-F 14/14 0.708 

22967-92-6 Mercury (methyl) 0.141 0.652 MCVKG GMP-LB-5 008-0000-01-F 14/ 14 0.652 0.014 N 

7440-02-0 Nickel 0.0116 1 1.47 j MGVKG GMP-LB-5 009-00 00-01-F 4/14 0.32 - 0.32 1.47 2.7 N 

7782-49-2 Selenium 0.127 j 0.198 1 MCVKO GMP-LB-5 010-0000-01-F 11/14 0.448 - 0.448 0.198 0.68 N 

7440-22-t Silver 0.00417 j 0.D63S j MCVKG RAB-LB-5004-0000-01-F 3/14 0.06-0.06 6.0635 0.68 N 

7440-28-0 Thallium 0.00137 j 0.00329 j MCVKG GMP-LB-5 007-0000-01-F 14/14 0.00329 0.0093 N 

7440-62-3 Vanid-U-. 0.00218 ; • 0.00683 ; MCVKG RABLB-5003-0000-01 •/? 3/14 0.179-0.179 0.006-3 0.93 N 

7440-66-6 2_tic 4.03 j 9.14 1 MGVKG GMP-LB-5 009-0000-01-F 14/14 . . 9.14 . 41 N 


DIoalm/Fur-rii 

38178-99-3 HCX 0.00000533 j 0.00000535 1 MGVKG RAB-UJ-5001-0000-01 -F 1/14 0,00001989-0.00008059 0.00000535 


TEM ToxidtyEquiv-IencyftJSo-ir-t/FuTans) -Mammals 0.000000148 0.00000379 MGVKG RAB-LB-5004-0000-01 -F 14/14 0.00000279 0.000000021 C 

PCBCTE-. Toxicity Equivalency (PCB) • Mamma- 0.0000106 0.0000106 MGVKG GMP-LB-SOOl-0000-01-F 1/1 0.0000106 0.000000031 C 4 


( ) ) M _ - T - _ - i v mtx imam conemtn-tiem i e t t c t e i i n txpeeurt area. S imples included in d t t t set t r t provided in Appendix A. 	 M G / K G ' m i l h & m s per IdJ-gram 
(2) The ccmcei tor ior used for iCTetrringu (he maximum delected concentration, per USEPA Regicn I (USEPA 1995). 	 COPC-chemica l of potential concern 
(3) Values	 are the Riik-Baied Concentrations (RBCs) obtained from USEPA Region III dated October 9 .2002. ARAR/TBC - Applicable or Relevant and Appropriate Requirements / T  o Be Considered 

V a l u e i u n d f o r s c r t e m n g t r e flit fish ingestion RBCs for the lesser cf cancer risks equal to 1E-06 or non-cancer risks eqi_.Uo a hazard index of 0 .1 . per USEPA Region I (USEPA, 1999). 

(4) There are no ipplicabl* ARAR values for biota. 	 Basis of screening toxicityvalue: 
(5) A n - 1 y . « i t t e l . c t e d u	 a COPC if the concentration used for 1 ere .rang exceeds the PRO, N • Based cn non-cancer endpoint 

S « Concentradon used for screening is less than Oie screening toxicity value; the analyte w_s not selected as a C O P C C • Based on cancer endpoint 
A - Canctt i tnUan used for i t r t t i a n g is greater than the screening toxicity value; the analyte was i c h n t d as a COFC. 

B « T h * analyte is a human essential nutrient, and is not considered to be toxic at the concentration detected; Ihe analyte was not selected as a COPC (AD, Little, 1998; USEPA 1993). 
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Table 1  9 

Occurrence, Disfribo Hon and Selection of Chemicals of Potential Concern 
Largcmouth Bass -Background/Reference 

Baseline Human Health Risk Assessment  Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: Larg-mouth Bass 
Exposure Medium: Fillet 

CAS 
Number 

Chemical Minimum (1) 
Concentration 

Minimum 
Qualifier 

Maximum (1) 
Concentration 

Maximum 
Qualifier 

Units Sample ID 
ofMaxImum 

Concentration 

N/A-Not applicable 
* Background values ire not applicable for selection of COPCs. Risks at the two reference (Background) locations will be characterized and compared to the risks characterized in this assessment. 
'Potential ARAR/TBC values are not applicable for selection of COPCs. EPA suggests use of risk-based media concentrations for screening COPCs. 

Detection 
Frequency 

Range of 
Detection 

Limits 
Min-Max 

j Concentration 
Used for 

Screening (2) 

Background 

Value 
Screening 
Toxicity 
Value (3) 

Potential 
ARAR/TBC 

Value (4) 

l'ol-ntl.i 
ARAR/TBC 

Source 

Retain 
as COPC? 

Rationale for 
Cont.n-nant 
Deletion or 
Selection (51 

Quarifter definition,: 
J •> Value is estimated. 

(Prepared by
Checked by

 RAR 
 MJM 

MACTEC En0i ring and Consulting, Inc. 
.122.2. 
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Table 2.10 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 


Whi te Sucke r -Background 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Currenl/Future 

Medium: White Sucker 

Exposure Medium: Whole Body 


CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of Concentration Background Screening Potential Potential Retain 

Number Concentration Qualifier Concentralion Quail 11 IT ofMa.l-.i-Ti Frequency Detection Used for Valne Toxicity ARAR/TBC ARAR/TBC as COPC? 
Concenlration Limits Screening (2) Value (3) Value (4) Source 

Min-Max 

Semlvolatllt Organic. 
92-32-4 l.l'-Bipherryl 0.0009 1 0.00174 J MGVKG GMP-WS-5008-0000-01-W 10/10 0.00174 6.8 N No 
91-37-5 2-Mad.ylnap-Qialene 0.00353 0.0073 MG/KG OMP-WS- 5008-0000-01 -W 10/10 0.0073 2,7 N No 
83-32-9 Arerj-pb-i-ne 0.00213 0.00607 MG/KO GMP-WS-50O8-O0OO-O1-W 10/10 0.00607 8.1 N No 

208-96-8 Acenaphdiytene 0.00217 0.OO706 MGVKG OMP-WS-5008-0000-01-W 10/ 10 0.00706 Yes 
120-12-7 Anthracene 0.002 0.00928 MGVKG OMP-WS-5008-0000-01-W 10/10 0.00928 41 N No 
56-55-3 Bentofa) anlhr ac en c 0.00154 1 0.00331 MCVKG OMP-WS-5007 -0000-01 -W 8/10 0.00186-0.00189 0.00331 0.0043 C No 
50-32-8 Bcnzo(a)pyTene 0.00373 0.00273 MCVKO OMP-WS-5007 -0000-01 -W 1/10 0.00186-0.00191 0.00373 0.00043 C Yes 

205-99-2 Bcnzo(b )fl uor an th en e 0.00174 J 0,0035 MG/KO GMP-WS-5007-0000-01-W 4/10 0.00186-0.00191 0.0035 0.0043 C No 
191-24-2 B enH) (g,h,i )p eryl en e 0.00138 J 0.00138 J MG/KG OMP-WS-3005-0000-01-W 1/10 0.00186-0.00192 0.00138 Yes 
207-08-9 Benzo(k)fl uor anfli en e 0.00157 j 0.00313 MGVKG OMP-WS-5007-0000-01-W 4/10 0.00186-0.00191 0.00313 0.043 C No 
318-01-9 Chrysene 0.00216 0.00563 MCVKG GMP-WS-5007-0000-01-W 8/10 0.00189-0.00195 0.00563 0.43 C No 
53-70-3 Diben zo(a Ji) anthracene 0.00028 J 0.00039 1 MCVKG GMP-WS-5007-0000-01-W 4/10 0.00186-0.00191 0.00039 0.00043 C No 
133-64-9 Dibenzofuran 0.00212 0.00543 MCVKG OMP-WS-5008-OOOO-Ol-W 10/10 0.00543 0.54 N No 
306-44-0 Fluor anther.* 0.00708 0.02085 MCVKG GMP-WS-5007-0000-01-W 10/10 0.02085 5.4 N No 
86-73-7 Fluor ene 0.00357 0.00977 MCVKG OMP-WS-300S-0000-01-W 10/ 10 0,00977 5.4 N No 

91-20-3 Naphthalene 6.00334 0.005-4 MCVKG GMP-ws-ioos-odofroi-w 1/10 O.boioi - 0.6-484 6.00524 2.7 N No 
85-01-8 Phenanthrene / 0.00895 0.02833 MCVKO GMI'-WS-SOOS-OOOO-OI-W 10/ 10 0.02832 Yes 
129-00-0 Pyrene 0.00735 0.0114 MCVKO GMP-WS-5007-0000-01-W 5/10 0.00444 - 0.0065 0.0114 4.1 N No 

Pesticide i/PCBi 
72-54-8 4.4--DDD 0.00942 0,02488 MCVKO OMP-WS-5008-0000-01-W 10/ 10 0.02488 0.013 C Yes 

72-55-9 4,4'-DDE 0.02428 0.06803 MCVKO GMP.WS-5008-OOOO-OI-W 10/ 10 0.06803 0.0093 C Yes 

50-29-3 i.i'-bijf 0.00646 0.01314 J MCVKO OMP-WS-500I-0000-01-W 6/10 0.00149-0.00154 0.01314 0,0093 C Yes 
5103-71-9 alpha -Chi ot danc 0,01307 0.02862 MOVKO OMP.WS-5008-0000-01 -W 10/ 10 0.02863 Yes 

11097*69-1 Arodor-1254 0.13404 0.35135 MCVKG OMP-WS-5008-0OOO-0I-W 10/10 0.35135 0.0016 C Yes 
11100-14-4 Aredor-1268 0.02937 0.16789 MCVKG OMP-WS- 5008 -0000-01-W 10/ 10 0.16789 Yes 

60-3J-1 Dicldrin 0.00563 0.02346 MCVKG OMP-WS- 5003 -0000-01 -W 3/10 0.00149-O00153 0.03346 0.0002 C Yes 
58-89-9 jtammt-Bite 0.00099 I 0.00103 ; MCVKO GMP-WS-5010-0000-01 -W 2/10 0.00149-0.00154 0.00103 0.0024 C No 
.ib.''T44 0,00743 0.01453 MCVKO OMP-WS-5003 -0000-01-W 10/ 10 0.01453 Yea 
1024-37-3 Heptarhlorllpo-ld- 0.00075 I 0.00123 j MCVKO OMP-WS- 5008-0000-01 -W 3/10 0.00149-0.00153 0,00133 0.00035 C Yes 
57-74-9 Technical Chlordm 0,1916 0.34491 MO/KO OMP-WS-1003 -0000-01-W 10/ 10 0.34491 0.009 C Yes 

Inorganic • 
7429-90-5 Aluniinum 9.34 52.8 MCVKO GMP- WS- 5002 -000 0-01 -W 10/10 52.8 140 N No 
7440-36-0 Antunony 0.000776 1 0.00105 j MCVKO OMP-WS-5002-0000-01 -W 3/10 0.034 - 0.034 0.00105 0.034 N No 
7440-39-3 Barium 6.498 1.25 • MCVKO GMP-WS-5001-0000-01 -W 10/10 1.25 9.3 N No 
7440*41-7 Beryllium 0.00356 J 0.00736 MCVKO GMP-WS-5007-0000-01-W 10/10 0.00736 0.27 N No 

Cadmium 0.00343 I 0.0289 i MG/KO GMP-WS-S007-0000-01-W - 7/10 0.2 - 0.3 0.0389 0.14 N No 
7440*47 -3 Cnrofiuum 6.105 J 0.163 j MG/KG GMP-WS-5002-OOOO-Ol-W 6/10 0.0269-0.269 0.163 0.41 N No 
7440*48-4 Cobalt 0.0316 1 0.388 j MGVKG OMP-WS-5003-OOOO-Ol -W 10/10 0.388 2.7 N No 
7440*50-8 Copper 0.669 J 1,33 I MG/KG GMP-WS-3004-OOOO-Ol-W 10/10 1.52 5.4 N No 
7439*89-6 Iron 33.4 663 MCVKG CHV_P-WS-5007-0000-01-W 10/10 66.3 41 N No 
7439*92-1 Lead 0.022 J 0.023 j MG/KG GMP-WS-3002-OOOO-Ol-W 1/10 0.022 - 0.022 6.022 Yes 
7439*96-3 Manganese 2.38 I 13.1 J MCVKG GMP-WS-3001 -0000-01 -W 10/10 12.1 19 N No 
7439*97-6 Mercury 0.122 0.278 MGVKG GMP-WS-5010-0000-01 -W 10/10 0.278 Yes 

22967-93-6 Mercury (methyl) 	 0.125 0.299 MGVKG GMP-WS-3010-0000-01 -W 10/10 0.299 0.014 N Yes 
J 0.117 ; MCVKO GMP-WS-3002-0000-01-W 10/10 0.117 2.7 N No 

7440*22-4 Silver 0.0383 J 0.0383 j MGVKG GMP-WS-5008-0000-01-W 1/10 0.06 • 0.06 0.0383 0.68 N No 
7440-38-0 Thanium 0.000879 J 0.00193 i MGVKG GMP-WS-5007 -0000-01 -W 5/10 0.022 - 0.022 0.00193 0.0095 N No 
7440*63-3 Vtna-jum 0.0474 J 0.396 j MCVKO GMP-WS-5009-000 0-01 -W 7/10 0.179-0.179 0.396 0.95 N No 

2__c 12 3 . .  . MG/KG GMP-WS-5004-0000-01-W 10/10 21.1 41 N No 
Dl.-lns/Pttrant i 

TEM Toxicity Equival ency - Mammali 0.000000722 0.00000395 , MCVKO GMP-WS- 3010-0000-01 -W 10/10 0.00000395 ;5 0.000000021 C Yes 
PCBCTEM Toxicity Equrva) ency (PCB) • Mammals 0.0000116 0.0000116 MGVKG OMP-WS-5001-0000-01-W 1/1 0.0000116 0.000000021 C Yes E 

(1) MmO-tOTi or m-ximum conemtrttim detected in exposure area. Sampler included in data set are provided in Appendix A. 	 MCVKO- mil-gram* per )d, _gr.m 
(2) The con.cenh.ticn used for screening is die maximum delectedcoocentraricn, per USEPA Region I (USEPA 1995), 	 COPC" chemical of potential concern 
(3) Values arc the Bisk-Based Concentrations (RBCs) obtained from USEPA Repon Ul dated October 9, 2002. 	 ARAR/TBC- Applicable a Relevant md Appropriate Requirements/ To Be Considered 

Values used for screenrng are the fish ingestion R8C_ for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1, per USEPA Region I (USEPA, 1999). 

Rationale for 

Contaminant 

Deletion or 

Selection (5) 


S 
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s 
A 
S 
S 
A 

•	 S 

A 
S 
S 
S 
S 
S 
S 
S 
A 

,	 s 

A 
A 
A 
A 
A 
A 
A 
S 
A 
A 
A 

S 
S 
S 
S 

s 
s 
s 
E 
A 
S 
A 

S 
S 
S 
S 

s 

A 
A 

MACTEC Engnterlng and Ceruulilng, Inc. 
tl-I-IS 
P,lW»GVTV^-N*_B_ll*n»-^-W_*lT....-^*lW 

http://ofMa.l-.i-Ti
http://con.cenh.ticn


Table 2.10 
Occurrence, Distribution and Selection of Chemicals of Potential Concert 

While Sucker  Background 

Baseline Human Hesjth Risk Assessment - In t e r i  m Final 
Centredale Mano  r Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe; Current/Future 
Medium: White Sucker 
Exposure Medium: Whole Body 

CAS 
Number 

Chemical Minimum (1) 
Concentration 

Minimum 
Qualifier 

Maximum (1) 
Concentration 

Maximum 
Qualifier 

Units Sample ID 
of Maximum 

Concentration 

(4) There are no applicable ARAR values for biota. 
(3) Analysis selected as a COPC rf die concentration used for screening exceeds the PRO 

S  - Concentradon used for screening is less than the screening toxicity value; the analyte was not selected as a COPC 
A "Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC 
B  " The an _>*«.« a human essentia nutrient, end is no( considered to b< toxic at _tecccicen--(i-n detected; (he analyse HW not selected as a COPC (AD. lit-e, 199S; USEPA, 1993). 

N/A-Nottpp.icab.e 
- Background values arc not applicable for selection of COPCs. Risks atflie two reference (Background) locations will be chvaclerized and compared to the risks characterized fn this assessment. 
- Potential ARAR/TBC values are not applicable for selection of COPCs, EPA suggests use ofrisk -based media concentrations for screening COPCs. 

Detection 
Frequency 

Range of 
Detection 

Limits 
Min-Max 

Concentration 
Used for 

Screening (2) 

Background 
Valne 

Screening 
Toxicity " 
Value (3) 

Basis cf screening toxicity value: 
N - Based on non-cancer endpoint 
C > Based on cancer endpoint 

Potential 
ARAR/TBC 

Valne (4) 

Potential 

ARAR/TBC 
Source 

Retain 

as COPC? 
Rationale for 
Contan-nanl 
Deletion or 
Selection <S) 

Qualifier definitions: 
J "Value b estimated. 

Prepare d by. RAR 
Checke4 by: MJM 
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Table 2.11 
Occurrence, Distribution and Selection oCChemlcals of Potential Concern 

Brown Bullhead - Reference 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Sit* 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Brown Bullhead 

Exposure Medium: Whole Body 


CAS Chemical Min imum (1) Min imum M a x i m u m (1) Max imum Units Sample ID Detection Range of 

Number Co he cn t rad on Qualifier Concentrat ion Qualifier of Max imum Frequency Detection 
Concentration Limits 

Min-Max 

Semlvoiatile Organ le 1 

92-52-4 l.l'-Biphenyl 0.00049 J 0.00076 I MCVKG RAB-BB-5003-0000-01-W 3/3 

91-37-6 2-Mcdiy.naph(h-I ene 0.00641 0.03429 MCVKG R__B-B_^56o3-666o-6i-W 3 /  3 


RAB-BB-SOOl-0000-Ol-W 
83-32-9 Accnapnthene 	 0.00041 J 0.00041 J MCVKG 2 /  3 0.00192 -0.00192 

RAB-BB-5003-0000-01-W 
208-96-8 Accnsph-iy.ene 0.00047 I 0.00122 J MCVKG RAB-BB-5001 -0000-01-W 3/3 
120-12-7 Anthracene 0.00049 J 0.00103 J MGVKG RAB-BB-5002 -0000-01-W 3/3 
56-55-3 Bm_o(a) anthr ic en e 0.OOS0E 0.00808 MGVKG RAB-BB-5002 -0000-01-W 1/3 6.66.89 - 6.66.6. 
30-32-8 6enzo(a)pyTene 0.00791 0.00791 MG/KG RAB-BB-5003-0000-01 -W 1/3 6.06189-6.6b.6t 

205-99-2 B cn to(b)l.uor anth en e 0.01058 0.01058 MGVKG RAB-BB-5003-0000-01-W 1/3 6.661.9 • 6.66.6. 

191-24-2 6enzo(g ,h j )pery1 ene 0.00462 0.00462 MG/KG RAB-BB-3002-0 000-01-W 1/3 0.00189-0.00301 
207-05-9 B cnzo(k)fluarin-ien e 0.00894 0.00894 MO/KO RAB-BB-5002-000 0-01-W 1/3 0.00189-0.00301 
218-01-9 _-rye ene 6.6116] 6.0116 j MG/KG RAB-BB-5002-000 0-01 -W i/i 0.00189-0.00301 
53-70-3 Dibenzo (a ,h) -nlhrac cn e 0.00129 J 0.00129 J MG/KO RAB-BB-5003-0000-01-W 1/3 6.66189.6.6626. 
132-64-9 Dibcnzofuran 0,00042 J 0.00067 J MO/KO RAB-BB-5001-O00O-0I-W 3/3 
206-44-0 Fluor an feme 0.00323 0.02088 MCVKO RAB-BB-5002-0000-01-W 3/3 
86-73-7 Fluor ene 0.00048 J 0.00119 J MCVKO RAB-BB-5003-0 000-01-W 3/3 
193-39-5 Indeno(U,3-cd)pyrene 0.00653 0.00653 MG/KO RAB-BB- 5002 -O000-0I-W 1/3 0.001B9-0.00201 
91-30-3 Naphthalene 0.OOS73 0,01204 MCVKO RAB-BB-5001-0000-01-W 3/3 0.00491 -0.00491 
83-0J-8 Phetunt Irene 6.0064 6.0.77ft MG/KO RAD _)_M06. _)66O-6J -iv 3 /3 
139-00-0 Pyrene 0.01362 0.01363 MCVKG RAB-BB-5002-0000-01 -W 1/3 0.00189-0.00207 

Pesticide i/PCB. 
73-35-9 4,4,-DDE 0.00667 0.02374 MGVKG 
73-54-5 4.4--DDD 0.00219 0,00413 MO/KO RAB-BB-5001-0000-01-W 3/3 0.00154-0.00134 

5103-71-9 alpha-CM «dane 0.00157 0.00288 MGVKG RAB-BB-5001-OOOO-Ol-W 2 /  3 0.00154-O.Q0154 

5103-74-2 gamma-Chi or dane ' " 0.0013 ; 0.0013 i MCVKO l__B-BB-5O0l^)666-0i-W 1/3 0,00152-0.00154 
Inorganic! 

7439-90-5 Aluminum 5. AI 13.5 MfVKO RAB-BH- 5001-0 000-01 -W 3/3 
.WOOM l.vlwn 1 1.31 ' 1 MO/KO KAii-niv-5o6i-o(mo-6i-w ' 3/.3 
744 0-41.7 BtryUi-.- a.ooo.M- j 0.000348 1 M< VKO RAM-im-5O02-O(»6-0i -W i / i 0.004 - 0.004 
7440-434 Cadmfum 0.004 fi- i 0.0319 1 MfVKO RAll-HIHOO.-0000-01-W 3 /  3 
7440-47-3 C-r-mium 0.07 5K 1 0,1 1 MCVKO RAB-UB- 5002 -0000-01-W 3 / 3 
7440-484 Coball 0.0333 0.0456 j MO/KO Rj_B-BB-3001-0 00 0-01-W 3 / 3 
7440-50-8 C°PP«T. 0.409 0.688 MG/KO RAB-BB-5001-0000-01-W 3/3 
7439-69-6 	 Iron 43.6 58.1 MG/KG RAB-BB-5001-0000-01-W 3/3 i 
7439-93-1 	 Lead 0.0371 6. .29 MO/KG RAB-BB-5003-0000-01 -W 3/3 
7439-96-3 	 Manganese 3.07 i 5.42 j MO/KO RAB-.B-5003-OOOO-Ol-W 3/3 


Mercury 0.045 0.137 1 MCVKG RAB _B-S002-0000-01-W 3/3 

Mercury (methyl) 0.0417 0.145 MGVKG RAB-BB-5002-0000-01-W 3/3 


j 0.0439 j MGVKG RAB-BB-5001-O00O-01-W 3/3 
7782-49-2 St. era urn 0.163 j 0.196 j MGVKG RAB-BB-5003-0000-01-W 2 /3 0.448 - 0.448 
7440-22-4 Silver 0.00988 j 0.0236 j MG/KO RAB-BB-50O2-OOOO-01-W 3/3 0.06 - 0.06 
7440-28-0 Thallium 0.00315 j 0.00315 j MG/KG RAB-BB-5002-0000-01-W 1/3 0.022 - 0.022 

Vanadium 0.0513 j 0.0711 j MCVKO RAB-BB-5003-0000-01-W 2/3 0.179- 0179 
7440-66.6 Zinc 10.4 12.2 MCVKG RAB-BB-5002-0000-01-W 2 /  3 - 13.5 -13.3 

DI--lns/Fnr_ns 
IBM ToxtciryEqurva) ency • Mammals 0.000001S6 0,00000238 MGVKG RAB_B-30C2-0000-01-W 3(3 

i 

(l)Mmnnu_ or maximum concentration detected in exposure area. Samples included in data set are provided.n Appendix A. 
(3) The concentration used for screening is the maximum detected concentration, per USEPA Region I (USEPA 1995). 
(3) Values are the Risk-Based Concentrations (RBCs) obtained from USEPA Region III dated October 9, 3003. 

Values used for screening arc die fish ingestion RBCs for the lesser cf cancer risks equal to IE-06 or non-cancer riski equal lo a hazard index of 0.1, per USEPA Region I (USEPA, 1999). 
(4) There an no applicable ARAR values for biota. 
(5) Analyte it selected u a COPC if (he concentration used for i ere erring exceeds the PRO 

S • Concentration used for screening is less than the screening toxicity value; (he analyte was not selected as a COPC 
A -Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC 
E - T h e analyte is a human essential nutrient, and is not considered to be toxic at the concent. . .-- detected; the analyte was not selected as a COPC (A.D. Little, 1998; USEPA 1995). 

Concentration Background Screening Potential Potential Retain Rationale for 
Used for Value Toxicity A R A R / I B  C ARAR/TBC as C O P C  ? Contaminant 

Screening (2) Valu t (3) Vain* (4) Source Deletion or 
Selection (5) 

0.00076 6.8 N No S 
0.02429 2.7 N No S 

. 0.00041 8.1 N No s 
0.00123 Yes A 
6.66.65 i i N No S 
0.00808 0.0043 C Yes A 
0.00791 0.00043 C Yes A 
0.01058 0.0043 C Yes A 
0.00462 Yes A 
0.00894 0.043 C No S 
0.01161 6.43 C No S 
0.00139 0.00043 C Yes A 
0.00067 0.54 N No S 
0.02088 5.4 N No S 
0.00119 5.4 N No S 
0.00653 6.6643 C Yes A 
0.01204 i 2.7 N No S 
6,6.776 Yes A 
0.01562 4.1 ,  N No S 

Yes A 
0.00413 0.013 C ' ' No' "" ' s 
0.00288 Yes A 
0.0013 Yes A 

13.5 140 N No S 
. " ' \.2\ 9.5 " ' N No' " s 

0,000348 0,27 N No s 
0.0319 0.14 N No s 

6,1 
0.0456 

1 , 6,41
2.7

 N 
N 

No 
No 

s 
s 

0.688 5.4 N No s 
38.1 41 N No E 
0.139 Yes A 
3.43 19 N No s 
0.137 
0.143 
0.0439 

! 
, 0.014

2.7
 N 

N 

Yes 
Yes 
No 

A 
S 

0.196 0.68 N No S 
0.0236 * 0.68 N No s 

0.00315 0.0093 N No 
0.0711 0.95 N No s 

13.2 41 N No s 

cc.-ooa.5_ 0.000000021 C Yes A 

MCVKO" milligrams per kilogram 
'COPC" chemical of potential concern 
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered 

Basis of screnung toxicity value: 
N - Based cn non-cancer endpoint 
C  - Based cn cancer endpoint 
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Table 2.11 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Brown Bullhead  Reference 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: Brown Bullhead 
Exposure Medium: Whole Body 

CAS 
Number 

Chemical Minimum (1) 
Concentration 

Mini mam 
Qualifier 

Maximum (1) 
Concentration 

Ma. _ mom 
Quail tier 

Units Sample ID 
of Max! mum 

Concentration 

N/A-Not applicable 
- Background values are not applicable for selection of COPC_. Risks at die two reference (Background) locations WH be characterized and compared to the risks characterized in (his assessment. 
-Potential ARAR/TBC values are not applicable for selection of COPCs. EPA suggests use ofrisk-based media concentrations for screening COPCs. 

Detection 
Frequency 

Range of 
Detection 

Limit. 
Min-Max 

Concentration 
Used for 

Screening (2) 

Background 
Value 

Screening 
Toxicity 
Value (3) 

Pot.- .!- . 

ARAR/TBC 
Value (4) 

Potential 

ARAR/TBC 
Source 

Retain 
as COPC? 

Ration ale tor 
Contaminant 
Deletion or 
Selection (5) 

Quatifier defi rations : 
J " Value is estimated. 

Prepared by KJA 
Checked by: MJM 
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Table 2.12 

Occurrence, Distribution and Selection of Chemicals of Potential Concern 


CAS 

Number 

117-81-7 . 

31.-85-7 
58.89-9 

74J9-90.5 

7440-36-0 
7440-38-2 

7440-39-3 
7440-41-7 
7440-43-9 
7440-70.2 

7440-47-3 
744048-4 

7440-50-8 
7439-89-6 

7439-92-1 
7439-95-4 

7439-96-5 

7439-97-6 
7439-98-7 
7440-02-0 
7440-09.7 
77M.49 . 
7440-2.M 
744'l.2«.i) 
7440-62-2 
7440-6-6 
14797-55-8 
14797-65-0 

7429-90-5D 

7440-36-OD 
7440-38-2D 
7440-39-3D 

744CM1-7D 
7440-43-9D 

7440-7O-2D 

7440-48-4D 
744O-S0-8D 

7 4 3 9 . 9 - D 
7439-92-ID 
743Q-95-4D. 

7439-96-5D . 

Scenario Timcl—me: CutTcnt/Futurc 

Med—an; Surface Walcr 

Exposure Medium; Surface Water 

Chemical 

Stm1—ladle Organic. 
b.p-Erhylhexyl)ph-_at e 

P.fddde-PC—I 
beta-BHC 
garnrna-Br—' 
Inorganics, Total 
Alumttium 

Antimony 
Arsenic 

Barii—) 
Beryllium 

Cadmium 
Calcium 
Chrcmium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 

Manganese 

Mercury 
Moty-lenum 
Nk—il 

Cnlajailisn 
Selenium 
Sodliaii 

- l - l - l l l 

Van—iutii 
Zmc 

Nitrate 
Nitrite-N 

Inorganics, Dissolved 
Aluninium. Dissolved 

Antimony. Dissolved 
Arsentc. Dissolved 

Bertum. Dissolved 
BervII—rn. Dissolved 
Cadmium, Dissolved 
Calcium, Dissolved 

Cobalt, Dissolved 

Copper, Dissolved 
Iron, i>issoh—1 

Lead, Dissolved 
Magnesium, Dissolved 

Mansanese, Dissolved 

Minima m (1) 


Concentra t ion 


0.001 

0.00000098 
0.0-0006 

0.0434 

0.000168 
0.000491 

0.0195 
0.0000487 
0.00000794 

8.65 
0.0025 

0.000114 
0.000666 

0.657 

0.000366 
1.43 

0.104 

0,00000188 
0.000368 
0.00115 

1.54 
O.OIHlOHn 

JH.r, 
1) IHHiool 11 
0.0000358 

0.0016 

0.149 
0.0051 

0.019 
0.000164 

0.000407 
0.0153 

0.000032 
0.00000641 

7.21 
0.0000894 

0.00119 
0.173 

0.000232 

1.22 

0.0232 

Min imnm 


Qualifier 


J 


J 

J 


J 

1 


1 


1 


i 

i 


i 

i 
i 
i 

i 

j 

i 

! 

M a x i m u m (1) 


Concent ra t ion 


0.001 

0.00000105 

0.0-00075 

0.263 


0.000173 

0.00055 


0.025 

O.OOOOSSl 


0.000022 


9.31 

0.0025 


0.00012 

0.0126 


111 

0.0068 


1,65 


O.iiii 


0.OOOOO215 

0.066832 


0.0035 

1.89 


0.OOOOH6K 


2 ) 6 


(1.000(10741 


O.0O22 


0 .0665 


0 .68 


0 .13 


0.O251 

0 . 0 0 0 1 6 4 

0 . 0 0 0 4 4 4 

0 .0185 

0 . 0 0 0 0 3 6 6 

0 .004 

8 .59 

0 . 0 0 0 0 9 9 

0 .0055 

6 .551 

b - O - 4 2 
1.61 

. 0.127 . 

Max imum 


Qualifier 


J . . 

J 

; 

j 

j 

j 

j 

"j 

i 

i 

i 

Surface Water • Background/Reference 

Base l ine H u m a n H e a l t h Risk A s s e s s m e n t • I n t e r i m F ina l 


C e n t r e d ale M a n o r R e s t o r a t i o n P r o j e c t S u p e r f u n d S i -


N o r t h P r o v i d e n c e , R h o d e I s l a n d 


- n i l  s Sampl  e ID Delectioa R a a g e o  r Concentrat ion 

of Max imu m Freqacnc  y Delectioa Used for 

CoaccnlratioH Limits Screening (2) 

Min-Ma x 

RAB-SW-3004-Ot 1/5 0.01-0.011 0.001 ..van. 

M G /  L RWR-SW-5002-01 2 /  5 0.00000185-O.OOOOS 0.00000105 
MOW , RWR-SW-5002-01 2 /  5 0.00000185 - 0.00005 0.00000075 

M O /  L RAB-SW-3004-01 5 /  5 0.263 

M O /  L RWR-SW-5002-01 2 /  5 0.0000652 • O005 O.0O0173 

MC— RWR-SW-5002-01 3 /  5 0.006-0,006 0.00055 

MQ— RAB-SW-3004-01 S/S 0.025 

M Q f  L RWR-SW-5002-01 3 /  5 0.001 • 0001 0.0000551 

M G /  L RWR-SW-5002-01 3 /  5 0.001-0.001 0.000022 

M O /  L RCC-SW-3001-01 2 /  2 9.31 

M O / L RCC-SW-3001-01 1/5 0.001 -0012 0.0025 

M O /  L RWR-SW-5001-01 3 /  5 0.001-0.001 0.00012 

M G / L RCC-W-3001-01 S/S 0.0126 

M G /  L RAB-SW-3004-01 5 /  5 111 

H O   RCC-SW-3001-01 4 /  5 0.002 - 0.002 0.0068 

MO— RAB-SW-3004-01 2 /  2 1.65 

M O /  L RAB-SW-3004-01 5 /  5 0.166 

M O /  L RAB-SW-S004-01 3 /  5 0,0002 • 0.0002 0.0000021S 

M O /  L RWR-SW-5002-01 3 /  3 0.000832 

MO— RCC-SW-3001-01 5 /  5 0.0035 
M O / 1  . WX--SW-3001.01 2 /  2 1.89 
M O /  L KWK-W-50ri2-OI 2 /  5 0.0004 • 0.005 0.00008 — 

Ml' l r l , lU-t.-'SW-JO'll-OI 2 / 2 ii.ri 
Ml 1/1, I 'Wk-sw-iooi.iu M S 0.0(17 .(1,007 0,00000741 

M O /  L 1__-SW-3001.01 i'l'i 0.002 - 0.008 0.0022 

M Q /  L RAB-SW.3004-01 5 /  5 0.0665 
MG— RWR-SW-50--01 3 /  3 6.68 

- i _  _ RWR-SW-5001-01 3 /  3 0.13 

MQ/L RWR-SW-5002-01 3 /  6 0.014-0.0688 0.0251 
MQ/L RWR-SW-5002-01 1/6 0.0000603 • 0.005 0.000164 

MQ/L RWR_W-50O2-Ol 3 /  6 0.006-0.006 0.000444 
MQ/L RAB-SW-50O4-O1 3 /  6 0.0155-0.0216 0.0185 
MG/L RWR-SW-S0O2-01 3 /  6 0.001-0.001 0.0000366 
MG/L RCC-SW-3—1-01F 4 /  6 0.001-0.001 0.004 

MG/L RAB-SW-3004-01F 3 /  3 8.59 

. MG/L RWR-SW-5002-01 3 /  6 0.001-0.001 0.000099 

MO/L RCC-SW-3002-01F 5 /  6 0.00324-0.00324 0.0055 
M O  _ RAB-SW-5004-01 6 /  6 0.331 -
MG/L RWR_W-S002-01 3 /  6 0.002 • 0.002 0.000542 
MG/L RAB-SW-3004-01F 3 / 3 161 

MG/L RAB-SW-3004-01F 6 /  6 0.127 

j 

:Bnckgronnd 

j Valae 

i 

I' 
1 N/A 

:'

>

N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
N/A 

 N/A 
N/A 
N/A 
N/A 
N/A 

 N/A 

N/A 
N/A 

' N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

Screening 


To—dry 


Va lae (3) 


0.0048

0.000037
0.000052 ,

3.6
0.0015

0.000045

0.26

0.0073


0.0018


0.011
0.073
0.15

1.1
0.015

0.088

0.018
0.073

0.018

0.00024
6.026

1.1
1

0.1

3.6
0.0015

0.000045
0.26

0.0073
0.0018

0.073

0.15
1.1

0.015

0.088

 C 


C 

C 


N 
N 
C 

N 
N 

N 

N 
N 
N 

N 
N 

N 

N 
N 

N 

N 
 ii 

N 
N 
N 

N 
N 

C 
N 

N 
N 

N 

N 
N 
N 

N 

Potential 


A R A R / T B C 


Value (4) 


N/A 


N/A 

N/A 


N/A 

N/A 


N/A 

N/A 

N/A 


N/A 

N/A 

N/A 

N/A 

N/A 


N/A 

N/A 

N/A 


N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


N/A 


N/A 

N/A 

N/A 


N/A 

N/A 

N/A 


N/A 


N/A 

N/A 

N/A 

N/A 


N/A 


. N/A 


Potential 


A R A R / T B C 


Scarce 


N/A 


N/A 


N/A 


N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A • • 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A. 

N/A 
N/A 
N/A 

N/A 
N/A 

N/A * 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

N/A. 

Retaia 

as C O P C 7 

No 

No 
No 

No 

No 
Yes 

No 
No 

No 
No 
No 
No 
No 
No 

No 
No 

•Yes 

Yes 
No 
No 
No 
N o 

' " " N o " 

Nu 

No 
No 

No 
Yes 

No 
No 

No 
No 

No 
No 
No 

No 
No 

No 
No 
No 

No 

Rat ioaale for 

CoBtamiaaa l 

Ddet ioa or 

Selectioa (5) 

S 

S 

s 

s 
s 
A 
S 
S 

S 
E 
S 

s 
s 
E 
S 

E 
A 
A 

s 
S 
E 
S 
P. 
S 

s 
s 
s 
A 

s 
S 

T 
S 

S 
T 

T 
S 
S 
S 

s 
T 

T 
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Table 2.12 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Surface Water  Background/Reference 

Baseline Human Health Risk Assessment - Interim Pinal 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Currait/Futurc 
Medium: Surface Water 
Exposure Medium1 Surface Water 

CAS 

Numbe  r 

Chemical Min imn m (1) 

Concentra t ioa 

Min imn  m 

Qualifier 

M a x i m u  m (1) 

Concent ra t ioa 

M a x i m n  m 

Qualifier 

Units Sampl  e I  D 

of MaxJma  m 

Concenlrnt ion 

Detection 

Frequenc  y 

Raag  c of 

Delection 

Limits 

Min-Ma x 

Coacentra t ion 

Used for 

Screening (2) 

Backgroan  d 

Valae 

Screening 

Toxicity 

Va la  e (3) " 

Potential 

A R A R / T B  C 

Value (4) 

Potential 

ARAR/TB C 

Scarc  e 

Relaia 

as C O P C  ? 

Rationale for 

C o a t a m i a a a  t 

Deletion or 

Selection (5) 

7439-97 -6D 

7439-98-7D 

7440-02 ,D 
7440-09-7D 
7440-23-5D 
7440-28-OD 
7446-62-2. 

7440-66.D 

TEM 
- " " " " " " I " " 

Mercury, Dissolved 

Molybdenum, Dissolved 
Nickel, Dissolved 

Potassium, Dissolved 
Sodium. Dissolved 
Thai—on. Dissolved 
Vana-um, F—sol—d 
2—c. Dissolved 

Dioxtns—'nr—is 
Toxicity Equi—lency • Man—ials 

0.00000121 

0.000333 
0.000916 

1.53 
20.6 

0.0000067 

0.000127 
0.00528 

0.00000000534 

1 

I 

. 1 
I 

0.00000162 

. 0.000786 

0.0232 
1.75 
21.2 

0,00000908 
0.000324 

0,0343 

0.00000000564 

J 

1 
1 

MO/L 

MO— 

MG/L 
MO— 
MG/L 
MO/L 
MG/L 

MG/L 

MQ/L 

RAB-SW-5004-01 

RWR-SW-5002-01 

RCC_W-3001-01F 
RCC-SW-3001-01F 

RCC-SW-3001-01F 
RV/R_W-s'602-6i 

RWR-SW-5002-01 
RCC-SW-3002-01F 

RCC-SW-3001-01 

3 /  6 

3 /  3 

5 /  6 
3 /  3 
2 /  3 
3 /  6 
2 /  6 

5 /  6 

2 /  2 

0.0002 • 0.0002 

0.002 • 0.002 

18 6 - 1 8  6 
0.007 - 0.007 
0.002 • 0.008 

0.0048 - 0.0048 

0.00000162 

0.000786 

0.0232 
1.75 

21.2 
0.00000908 

0.000324 

0.0343 

S.64B-09 

N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

0.018

0.073

0.00024
0.026

1.1

4.5B-10

 N 

N 

N 
N 

N 

C 

N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 

No 

No 

No 
No 
No 
No 
No 
No 

Yes 

S 

S 

S 
T 

T 
S 

S 
S 

A 

(1) Mmrmurr, or maximum concentration detected fn exposure area. Samples include- hi data set are provided in Appendix A. 
(2) The concentration used fcr screening is the maximum detected concentration, per USEPA Region 1 (USEPA, 1995). 

(3) Values are (he Tapwater ..elhninary Remediation Goals (PROs) obtained from USEPA Region IX dated October 1.2002. 

Values Used for screening are the tap-_ter PROs for die lesser of cancer rislo equal to 1E-06 or non-cancer risls equal to a hazard index of 0,1, per USEPA Region 1 (USEPA. 1999). 

(4) There are no applicable ARAR values for surface water.. 
(.) Analyte b selected u a COPC if the concentration used for screening exceeds die PRO. 

S •» Concentration used for screening is less than the screening toxicity value; Hie analyte was not selected as a COPC. 
A * Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC. 

E * T h  l _niry1* is a hum-ncnenlial nutrient. and a not cwmdered lobe toxic •( the concentration detected; (he analyte was not selected as a COPC (A.D. Utile. 1998; USEPA. 199.). 
T •* Total metati will be evaluated further as a COPC. therefore dissolved metals were not selected as COPCa. 

N/A - Not applicable 
* B w);g round val uw •  • not _ntli__)i,« fis icltclioti if .."OK,-, f i_la «l (lie two reference (Ita-lgtround) location will lie cluui-temed and compared to flier -da character iu  d hi (his asses-men. 
- Polnitia) AkAK/TBC values w« mri -qit.lit:«liU fn selection «f COK-i. lil'A _im«"t_ iwe »<" r.»M>i_.ed media ciei-entrmiieiif.- screening COIO . 

MO/L = milligrams per liter 
COPC s chemical of potential concern 

ARAR/TBC = Applicable or Relevant and Appropriate Requhi 

Basis of screening toxicity value: 
N • Based on non-cancer endpofnt 
C - Based on cancer endpoh.1 

nents / To Be Considered 

Qualifier rtfThiltlrtii; 
. i • Value is estimated. 

Prepared by; KJA 

Checl_edby:MJM 

MACTEC Engineering snd Consulting, Inc. 
S122.2_ 
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Table 2.13 

Occurrence, Distribution and Selection of Chemicals ofPotential Concern 


C A S 

N u m b e r 

92-52-4 

91-57-6 

83-32-9 

208-96-8 

120-12-7 

100-52-7 

56-55-3 

50-32

205-99-2 

191-24-2 

207-08-9 

117-81-7 
85-68-7 

86-74-8 

218.1-9 

53-70-3 

132-64-9 

84-74-2 

-6-44-0 

86-73-7 
193-39-5 
91-20-3 
85-01-8 
129-00

72-54-8 

72-55-9 

50-29-3 

5103-71-9 

11104-28-2 

11097-69-1 

11096-82-5 
11100-14-4 

60-57-1 

72-20-8 

3103-74-2 

57-74-9 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

Scenario Timeframe Current/Future Land

Medium: Sediment 

Exposure Medium: Sediment 

C h e m i c a l 

Semi —latlle Organics 

l.l'-Biphenyl 

2-M cthyln_phthai— e 

Acenaphthene 

Accnaphthytene 

Anthracene 

Ben-aldehyde 

Benzoyl—idirac ene 

B__o(a)pyrcnc 

Be—_(b)ll——nth—e 

Benzo(g,h,i)pery]ene 

Be_-(k) t1uor- i -—e 

bis(2-E-yIhexvI)phth-ate 

Butylbenzyhih-alale 

Carbazole 

Chrysene 

I—be—-(aji)-i-i—cene 

Dibenzo——m 

Di--Butyhihlhalale 

Fluoran—ene 

Fluorene 

Inda 10(1,2,3 -d)pyrnic 
Niaihdialene 
Phot—'ilhretie 

Fyrane 
i ' « i M . i — ' r e m 

4.4'-DDD 

4,4,-DDE 

4.4--DDT 
aJpha-Chlord-ie 

—-oclor-1221 

Aroclor-1254 

A,ocl--1260 

Aroclor-1268 

Dieldrin 

Endrin 

gamma-Chlordanc 
Technical Chlord-ie 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

wopper 

Iron 

Lead 

 Use 

M i n i m u m (1) 


Concen t ra t ion 


0.00644 

0.01855 

0.03411 

0.047 

0.1 

0.031 

0.087 

0.1 

0.022 

0.056 

0.008 

0.051 

0.46 

0.082 

0.083 

0.1 

0.03586 

0.034 

0.023 

0.036 

0.063 
0,01905 

0,072 
0.1)4. 

0.00208 

0.00107 

0.00162 

0.00107 

0.026 

0.023 

0.1 

0.00455 

0.00062 

0.00296 

0.00065 

0.06385 

1880 

0.367 

6.84 

7.6 

0.15 

0.21 

447 

3.7 

2.1 

7.9 

3700 

8.5 

M i n i m u m 


Qual i f ie r 


J 

J 

J 

J 

- JEB 


J 


J 


J 


J 


J 


J 


J 


J 


J 


J 


1 

J 

1 
I 

1 
1 

1 

! 
1 

J 
J 

1 

1 

I 

i 

i 

j 

j 

j 

M a x i m u m (1) 


Concen t ra t ion 


0.03042 


0.07478 


0.48 


0,19279 


0.93 


0.27856 


3.5 

3.1 


3.1 


2.07671 


3.6 


1 


0.54 


0.66 


4.1 


0.77 


0.29 


0.47 


7 


0.47 


2.18335 

0.09382 


4,8 

6,5 


0.0193 


0.03128 


0.053 


O.01746 


0.026 


0.38 


0.1 


0.24667 


0.0051 

0.00296 


0.01016 


0,62618 


24690 


4,3 


13.5 


374 


5.07 


4.35 


2660 


271 


23.8 


436 


28339 

. 570 

Sediment - Background/Reference 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


M a x i m u  m Uni t s S a m p l  e IO Detect ion R a n g e af 

Qual i f ier of M a x i m u  m F r e q u e n c  y Detection 

Concen t ra t ion Llml ta 

M i n - M a x 

I MG/KO GMP-SD-5007-6000-01 2 / 4 0.43-0.5 

J MO/KG OMP-SD-5007-0000-01 2 / 1 4 0.37 - 9.9 

1 MCVKO RCC-BK-3001Z-01 5 /14 0.37 - 9.9 

1 MCVKO OMP-SD-5007-0000-01 3 / 1 4 0.37-9.9 

MC3/KO ROC-BK-3001Z-01 6 /14 0.37 - 9.9 ! 
MO/KO RAB-SD-5008-0000-01 3 /  4 0.43 - 0.43 

MCVKO RCC-FP-3001-01 12/14 0.38 - 0.43 

MCVKO RCC-FP-3001-01 12 /14 0.38 - 0.43 

MCVKO RCC-FP-3001-01 14/14 . 
1 	 MO/KO OMP-SD-5007.0000-01 12/14 0.38 - 0.43 

MCVKO RCC-FP-3001-01 13/14 0.38-0.38 

1 MCVKO RAB-SD-2069-01 9 / 1  4 0.48 - 9.9 

1 MCVKO RCC-FP-3001-01 3 / 1 2 0.37 - 9.9 

1 MCVKO RCC-BK-3001Z-O1 6 / 1  3 0.37 - 9.9 

MO/KO ROC-FP-3001-01 13/14 0.43 • 0.43 

1 MCVKO RCC-BK-3001Z-01 8 /14 0.37 - 9.9 

1 MO/KO RCC-BK-3001Z-01 3 /14 0.37-9.9 

JEB MCVKO RCC-FP-3001-01 7 / 1 3 0.37-9.9 

MCVKO RCC-FP-3001-01 14/14 

J MCVKO RCC-BK-3001Z-01 6 /14 0,37-9.9 

1 MCVKO OMP_D-5007-O000-Ol 12/14 0.38 - 0.43 

MO/KO OMP-SD-5007 -0000-01 2 / 1 4 0,37-9.9 

MCKKO - i „ - B - - 3 u o i - _ i 13/14 0.43 - 0,43 
Mcvkri R(T;.pp-3001J)l 13/14 0,43 - 0.43 

i 

i 	 MCVKG OMP-SU-5002-0000-01 6 / 1 8 0.0035-0.0073 

MCVKO GMP-SD-5002-0000-01 6 / 1 8 0.0035 - 0.0073 

MG/KO RCC-BK-3001Y-01 7 / I  S 0.00103 - 0.0073 

j 	 MCVKO OMP-SD-5007 -0000-01 10/18 0.0019-0.0038 

j • 	 MCVKO RCC-BK-3001Z-01 1/18 0.01142-0.15 

MO/KO RCC-FP-3002-01 13/18 0.037 - 0.073 

MCVKO RCC-FP-3002-01 1/18 0.01142-0.073 

MCVKO OMP-SD-5002-0000-01 6 /  6 -
i 	 MCVKG OMP-SD-5002-0000-01 6 / 1 8 0.0035 - 0.0073 

MCVKG GMP-SD-5002-0000-01 1/18 0.00091-0.0073 

MCVKO OMP-SD-5002-0000-0! 9 / 1  8 0.00162-0.0038 

MCVKO OMP-SD-5007-0000-01 6 /  6 - . 
i 	 MCVKO OMP-SD-5002-0000-01 19/19 -
i MCVKG RCC-FP-3002-01 4 / 1 9 0.0103-0.88 

MCVKO RCC-FP-3002-01 17/19 0.48-0.71 

i MCVKO OMP-SD-5002-0000-01 19/19 -
MCVKO OMP-SD-5002-0000-01 19/19 . 
MCVKO OMP-SD-5002-0000-01 9 / 1 9 0,06-0.51 -

i 	 MCVKO RAB-FP-3004-01 12/12 

MCVKO RCC-FP-3002-01 19 /19 > 	 
MCVKO ROC-BK-3001Y-01 16/19 1.3-3.2 

MCVKO RCC-FP-3002-01 17/19 3.9-3.9 

MCVKO OMP .D-5007' JJ666-6 i 19/19 . 
MCVKO RCC-FP-3002-01 19/19 -

Concent—rtion B a c k g r o u n  d Sc reen ing Po t en t i a l Po ten t i a l Re ta in R a t i o n a l e for 

Used for Va lue Toxicity A R A R / T B  C A R A R / T B  C as C O P C  ? C o n t a m i n a n t 

Sc reen ing (2) Va lue (3) Va lue (4) Source Deletion or 

Selection .51 

0.03042 N/A 3.50B+02 S N/A N/A No S 

0.07478 N/A N/A N/A Yes A 

0.43 N/A 3.70E*02 N N/A N/A No S 

0.19279 N/A N/A N/A Yes A 

0.93 N/A 2200 N N/A N/A No S 

0.27856 N/A 610 N N/A N/A No s 
3.5 N/A 6.20B-01 C N/A N/A Yes A 

3.1 N/A 0.062 C N/A N/A Yes A 

3.1 • N/A 6.20B-01 C N/A N/A Yes A 

2.07671 N/A N/A N/A Yes A 

3.6 N/A 6.20B+00 C N/A N/A No S 

1 N/A 3.50B+01 C N/A N/A No S 

0.54 N/A 1.20B+03 N N/A N/A No S 

0.66 N/A 2.40B.01 C N/A N/A No S 

4.1 N/A 6.20B+01 C N/A N/A No S 

0.77 N/A 0.062 C N/A . N/A . Yes A 

0.29 N/A 2.90B.01 N N/A N/A . No S 

0.47 N/A 6.10B+02 N N/A N/A No S 

7 N/A 2.30B+02 N N/A N/A No . S 

0.47 N/A 2.70E.02 N N/A N/A No S 

2.18335 N/A 6.20E-01 C N/A N/A Yes A 

0.09382 N/A 5.60B+00 H N/A N/A No s 
4.8 N/A N/A N/A Yes A 
6.5 N/A 2.368.62 N N/A N/A No S 

0.0193 N/A 2.40E.00 C N/A N/A No S 
0.03128 N/A 1.70B+00 C N/A N/A No S 
0.053 N/A 1.70B+00 C N/A N/A No s 

0.01746 N/A N/A N/A Yes A 
0.026 N/A 0.22 C N/A N/A No S 
0.38 N/A 2.20E-O1 C N/A N/A Yes A 
0.1 N/A 2.20B-01 C N/A N/A No S 

0.24667 N/A N/A N/A Yes A 
0.0051 N/A 3.00B-02 C N/A N/A No S 

0.00296 N/A 1.8 N N/A N/A No s 
0.01016 N/A N/A N/A Yes A 
0.62618 N/A N/A N/A Yes A 

24690 N/A 7.60B+03 N N/A N/A Yes A 
4.3 N/A 3.10B+00 N N/A N/A Yes A 
13.5 N/A 3.90E-01 C N/A N/A Yes A 
374 N/A 5.40B+02 N N/A N/A No S 
5.07 . N/A 1.50B+01 N N/A N/A No S 
4.35 ; N/A 3.70B+00 N N/A N/A Yes A 
2660 N/A N/A N/A No E 
271 N/A 2.10Bt02 C N/A N/A Yes A 
23.8 N/A 9.00B+02 C N/A N/A No S 
436 ; N/A 3.10B+02 N N/A N/A Yes A 

28339 t'ii N/A 2.30B+03 N N/A N/A No E 
570 1 •• N/A 4.00E+01 N N/A . N/A Yes A 
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Table 2.13 

Occurrence, Distribution and Selection ofChemicals of Potential Concern 


Sediment -Background/Reference 


Baseline Human Health Risk Assessment - In ter im Final 

Centredale Manor Restoration Project Superfund Site 


Nor th Providence, Rhode Is land 


Scenario Timeframe: Current/Future Land Use 

Medium: Sediment 

Exposure Medium: Sediment 


C A S C h e m i c a l M i n i m u m (1) M i n i m u m M a x i m u m (1) M a x i m u m Units S a m p l e ID Detect ion R a n g e of C o n c e n t r a t i o n B a c k g r o u n d Screen ing Potent ia l Po ten t ia l 

N u m b e r Concen t ra t ion Qual i f ier Concen t ra t ion Qual i f ier of M a x i m u m F r e q u e n c y Detection Used for Va lue Toxicity A R A R / T B C A R A R / T B C 

Concen t ra t ion L imi t s Sc reen ing (2) Va lue (3) Value (4) Source 

M i n - M a x 

7439-954 Magnesi.m 573 2360 J MO/KG RCC-FP-3002-01 12/12 2360 N/A N/A N/A 

7439-96-5 Manganese 81.8 1990 MO/KO RCC-FP-3001-01 19/19 1990 N/A 1.80E-»02 N N/A N/A 

7439-97-6 Mercury 0.01 J 0.757 MCVKO GMP-SD-5002-0000-01 15/19 0.02 - 0.05 0.757 N/A N/A N/A 

22967-92-6 Mercury (methyl) 0.000079 J 0.000863 J MG/KG RAB-SD-5004-0000-01 6 /  6 0.000863 N/A 6.10E-01 N N/A N/A . 
7439-98-7 Molybdenum 1.56 J 17.2 MCVKG RWR-SD-5004-0000-01 7 /  7 - 17.2 N/A 3.90E+01. N N/A N/A 

7440-02-0 Nickel 2.03 I 261 MCVKG RCC-FP-3002-01 14/19 2.8-6.7 • 261 N/A I.60B+02 N N/A N/A 

7440-09-7 Potassium 317 1580 MG/KO RAB-FP-3004-01 10/12 368-412 1580 N/A N/A N/A 

7782-49-2 Selenium 1.03 J 3.6 J MG/KO RCC-FP-3002-01 8 /19 0.206 - 1.2 3.6 N/A 3.908*01 N N/A N/A 

7440-22-1 Silver 0.258 J 9.2 MCVKO RCC-FP-3002-01 11/19 0.132-3.3 9.2 • 'N /A 3.90B*01 N N/A N/A 

7440-23-5 Sodium 26.3 J 254 MO/KO RCC-FP-3002-01 6 / 1 2 13.3 - 143 254 iN/A N/A N/A 

7440-28-0 Thallium 0.079 J 0.71 I MCVKG RCC-BK-3001Z-01 8 / 1 9 0.39- 1.4 0.71 ,N/A 5.20B-01 N N/A N/A 

7440-62-2 Vanadium 5.8 129 MCVKO RCC-FP-3002-01 19/19 129 ,N/A 5.50B+01 N N/A N/A ' 
7440-66-6 	 Zinc 28 854 1 MCVKO GMP-SD-5002-0000-01 18/19 22.8 - 22.8 854 N/A 2.30B+03 N N/A N/A 

Dloxlns/F orans I 

38178-99-3 HCX 0.00000169 J 0.00015429 1 MO/KO GMP-SD-5002-0000-01 8 /14 0.00015429 ; IN/A N/A N/A 

TBM —ixicity Equivalency - Mammals 0.000000422 0.000179 MCVKO RCC-FP-3002-01 16/16 0.000179 .'' N/A 3.90B-06 C N/A N/A 

PCBCTBM Toxicity Equivalency (PCB) - Mammals 0.0000249 0.0000249 MCVKO RWR-SD-5003-0000-01 1/1 0,0000249 :, i N/A 3.90B-06 C N/A N/A , l " ' l M l M . M I M M I I i . i i . l l l I H " 1 • • ' " ' 

( l)Mmh-Un. ccmact-Tit-rri concentration detected in exposure area. Samples included in data set arc provided in Appendix A. 	 MGnTCG * milligrams perldlogT-tn 

(2) The concentration used for screening is die maximum detectedconccntration. per USEPA Region I (USEPA, 1995). 	 COPC = chemical of potential concern 

(3) Values are die Residential Soil Preliminary Remediation Ckmla (PRO.) obtained from USEPA Region IX dated October 1, 2002. 	 ARAR/TBC = ApplicabjejV Relevant and Appropriate Requirements / To Be Considered 

Values used for screening are die residential soil PR-bfor Die leaser of-.nicer r i__ equal to IE-06 or non-cmicer ri_ks equal tu a hazard index of 0.1, per USEPA Region I (USEPA. 1999). 

(4) There are no applicable ARAR values for sedJmcnlV 	 Basis of screening toxicity value: 

(5) ArmJytefar selected M a COPC if die concentration used for screening exceeds the PRO, N - Based on non-cancer endpoint 

8 "CoticeiitrMtlmiunedfitr s_reeiiMi| ht lw» diisi ihe rUT-miing toxicity vulue; die i-iulyte WHS not selected as a. CO PC. C - Based on cancer endpoint 

A " Concentration used for a-T-eiiing is greater than die screening toxicity value; die analyte was selected as a COPC. S - Saturated 

B - The analyte isahurnai essential nutrient, and is not considered to be toxic at die concentration detected; die analyte was not selected as aCOPC(A.D. Utile, 1998; USEPA. 1995). M - Maxhnum 

N/A = Not applicable 
- Background values arc not applicable for selection of COPCs. Risks at die two reference (Background) locations will be characterized and compared to the i_ks characterized in (his 

- Potential ARAR/TBC values arc not applicable for selection of COPCs. EPA suggests use of risk-based media concentrations for screening COPCs. 

Qualifier definitions: 
J = Value is estimated. 
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CAS 


Number 


92-52-4 
91-57-6 

83-32-9 
208-96-8 
120-12-7 
100-52-7 
56-55-3 
50-32-8 

205-99-2 
191-24-2 
207-08-9 
117-81-7 
85-68-7 

86-74-8 
218-01-9 
53-70-3 
132-64-9 
84-74-2 

117-84-0 

206-4 : 0 

86-73-7 
193-39-5 
91-20-1 
85.01-1 
I29-00-0 

72-54-I 
72-55-9 
50-29-3 

5103-71-9 
11097-6.-1 

11100-14-4 

60-57-1 
1031-07-8 
1024-57-3 
57-74-9 

7429-90-5 

7440-36-0 
7440-38-2 

7440-39-3 

7440-41-7 
7440-43-9 
7440-47-3 
7440-48-4 

7440-50-8 

7439-89-6 
7439-92-1 

7439-96-5 

Scenario Timc-ramc: Current/Future 

Medium: Soil 

Exposure Medium: Soil 

Chemical 

Semi— ladle Organ!— 
l.l'-Bipfienyl 
2-Me-ytnaph1r_leiie 
Accn aphthene 
Acenaphthytene 
Anthracene 
Betizaldehyde 
Bei_o(a)antr.acene 
Benzo(a)pyrcne 
Bei_or>)r1i_r—thene 

Benzo_Ji.i)perylene 
Benzo(k)ni_T—thene 
bisC2-E-yIhexyl)ph--ale 
Butylbenzyrph-alate 

Cart——le 
Chryscne 
Dihem_(a,h)anthracene 

Dibenzo—r-i 
I--n-Butytph-elate 

Di -n-ccfyiph-alate 

Fluoranthene 

Fluor ene 
In_no(1.2,3-crf)oyre— 
Nt.(ifjialeiie 
llienanrliinie 

Py/ene 
I ' l l t lr ldee/I 'm. 
4 . . . D - D 
4.4'-DDE 

4,4'-DDT 
alpha -Chl-dane 

Ar_lor-_S4 

Aioclot-12 — 
Dieldrin 
Endosulfan Sulfate 

Her—chloi Epoxide 
Technical Chlordane 
—organics 
Aluminum 
Antimony 

Arsenic 
Bahurn 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

Iron 

Lead 

Manganese 

Minimum (1) 


Concentration 


0.02602 
0.07282 
6,18626' 
0.19667 
0.4802 

0.06052 
2.29265 
2.29123 
2.31549 

1.676 
2.28394 

0.8 
0.12 
6.42 

2.74766 

0,43544 
0.16055 

0.061 

0.083 

5.22748 
0.25625 

1.76819 
0,10375 
3.07207 
4.33500 

0.00464 
0.00519 
0.00269 

0.00781 
0.20734 

6.04356 
0.00424 

0.00409 
0.00074 

0.2782 

10971 

0.462 
5.58 


181 


•1.9 
0.711 


171 

9.57 

109 


21383 


316 


439 


Minimum 


Quail Iter 


1 
1 
1 

1 

! 

1 
1 
I 

1 

1 

1 
1 

Maximum (1) 


Concentration 


0.0617 
0.17022 
0.56384 

0.49749 
0.98295 
0.17229 
3.41086 
3.41803 
4.28861 
2,87139 
3.86354 

1.9 
0.58 

0.86 
4.48851 
6.72851 
0.39925 

0.17 , 

0.083 

7.73124 
0.65899 

3.0929 
0.30218 
5.30136 
6.37272 

0.01517 
0.02061 

0.01827 
0.03592 

0.83872 

0.13953 
0.00941 

0.01269 
0.00074 

0.73538 

21793 

0.982 
12.2 
282 

4.46 
3.46 
291 

20.3 
324 

37162 
591 

4126 

Table 2.14 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Bank Soil • Background/Reference 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Snperrand Site 


North Providence, Rhode Island 


Maximum 


Qualifier 


J 

j 


J 
J 
J 

J 

J 

3 

1 

1 

i 

i 
i 

!
1 

Units 

MG/KG 
MCVKG 
MCVKG 
MO/KG 
MG/KO 
MG/KG 
MCVKO 
MG/KG 

M O - O 
MG/KG 
MG/KO 
MG/KO 
MO/KO 
MO/KO 

MG/KO 
MG/k6 
MG/KG 

MO/KO 
MO/KO 

MG/KO 
MCVKO 
MO/KO 
MO/KO 
MO/KO 
MCVKO 

MG/KG 

MO/KO 
MO/KG 
MO/KG 

MG—O 

MCVKO 
MCVKG 

MCVKO 
MCVKG 
MCVKO 

.
MCVKO 

MCVKG 

MCVKO 
MCVKO 
MCVKO 
MG/KG 
MCVKG 
MCVKO 
MO/KO 
MO/KO 

MG/KO 

MO/KO 

Sample ID 

o r M - d m n m 

Concentration 

RWR-FP-5 001-0000-01 
RWR-FP-5002-0000-01 
RWR-FP-5002-0000-01 
RWR-FP-5001-0000-01 
RWR-FP-5002-0000-01 
RWR-FP-S 004-0000-01 
RWR-FP-5004-0000-01 

RWR-FP-5 00 i-OOOÔ O l  ) 
RWR-FP-5001-0000-01 

RWR-FP-5001-0000-01 
RWR-FP-5001-0000-01 
RWR-FP-SOOl-0000-01 
RWR.FP-5004-0000-01 

RWR-FP-5002-0000-01 
RWR-FP-5001-0000-01 
RWR-F.-SOoi-OOOfrOI 
RWR-FP-5002-OOOO-Ot 
RWR-FP.S004-0000-01 

RWR-FP-SOO2-0OOO-0I 

KWR-FP.SOOl-0000-01 
RWR-FP-5002-0000-01 
RWR-FP-SOOl-0000-01 

RWR-FP-5002-0000-01 
RWR.PP.5OO2-0OO0-01 
RWR-P..5OO4-0OOO- 01 

KWR-.P-5 —1-0000-01 
RWR-FP-5001-0000-01 

RWR-FP-5004-OOOO-Ol 
RWR-FP-5001-0000-01 

RWR-FP-5001-0000-01 
RWR-FP-5004-0000-01 

RWR-FP-5001-0000-01 
RWR-FP-5004-0000-01 

RWR-FP-5004-0000-01 
RWR-FP-SOOl-0000-01 

RWR-FP-5001-0000-01 

RWR-FP-S004-0000-01 

RWR-FP-5004-0000-01 
RWR-FP-5002-0000-01 
RWR-FP-5001-0000-01 

RWR-FP-SOOl-0000-01 
RWR-FP-5001-0000-01 
RWR-FP-5004-0000-01 
RWR-FP-5001-0000-01 
RWR-FP-S004-0000.01 

RWR-FP-5001-0000-01 

RWR-FP-5004-0000-01 

Detection 


Frequency 


4 / 4 
4 / 4 
4 / 4 

4 / 4 
4 / 4 
4 / 4 
4 / 4 
4 / 4 
4 / 4 

4 / 4 
4 / 4 
4 / 4 

4 / 4 
4 / 4 
4 / 4 
4 / 4 
4 / 4 

4 / 4 

1/4 
4 / 4 
4 / 4 
4 / 4 

. 4 / 4 
4 / 4 
4 / 4 

4 / 4 
4 / 4 
4 / 4 

4 / 4 

4 / 4 
4 / 4 

4 / 4 
3 / 4 
1/4 
4 / 4 

4 / 4 

4 / 4 
4 / 4 
4 / 4 
4 / 4 
4 / 4 
4 / 4 

4 / 4 
4 / 4 
4 / 4 

4 / 4 

4 / 4 

Range ot 


Detection 


Limits 


Min-Max 


0.58-1 


0.00215-0.00215 

0.00124 - 0.00215 


Concentration 


Used lor 


Screening (2) 


0.0617 
0.17022 
0.56384 

0.49749 
0.98295 
0.17229 
3.41086 
3.41803 
4.28861 

2,87139 
3.86354 

1.9 
0.58 
0.86 

4.48851 

0.7285 i 

0.39925 
0.17 

0.083 
7.73124 
0.65899 

3.0929 
0.30218 
5.30136 
6.37272 

0.01517 

0.02061 
0.01827 

0.03592 

0.83872 

0.13953 
0.00941 
0.01269 
0.00074 
0.73538 

21793 
0.982 

12.2 
282 

4.46 
3.46 
291 

20.3 
324 

37162 
591 

i 4126 

Background 

Value 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A" 
N/A' , 

r i / - > 
N/A-,. 

N/Al 
N/A': 

N/A 

N/A 
! 

N/A 
N / A | 

N/A; 

N/A 
N/A. 

N/A' 
N/A 
N/A 

N/A 

• 1 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A . 
N / A " 

N/A 

N/A 

N/A 

N/A 

Screening 


Toxicity 


Value (3) 


3.50E+02

3.70E+O2

2200
610

6.20E-01
6.20E-02

0.62

6.2
3.S0E+O1

1.20E+O3
2.40E+01
6.20E+01

6.20E-O2
29

610E+02

2.40E+02
2.30E+02
2.70E+02
6.20E-01
5.60E+O0

2.30B+02

2.40E+00
1.70E+00
1.70E+00

0.22

3.00E-02

5.30E-02

7.60E+03

3.1-E+66
3.90E-01
5.40E+O2
1.50E+01
3.70B+00

210
9.00E+02
3.I0E+O2

2.30E -3
4.00E+0I

1.80B+02

 S 

N 

N 
N 
C 
C 

C 

C 

C 


N 

C 

C 


C 

N 


N 


N 

N 

N 

C 

N 


N 

C 
C 
C 

C 

C 

C 

N 


N 

C 

N 

N 

N 

C 

C 

N 


N 

N 


N 


Potential 


ARAR/TBC 


Valne (4) 


N/A 
N/A 

N/A 
N/A 
N/A • 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 
N/A. 

N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 

Potential 


ARAR/TBC 


Source 


N/A 

N/A 

N/A 


N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


N/A 

N/A 

N/A 

N/A 


N/A 

N/A 

N/A 

N/A 


N/A 

N/A 

N/A 

N/A 


N/A 

N/A 

N/A 


N/A 

N/A 


N/A 

N/A 


N/A 


N/A 


N/A 

N/A 

N/A 

•N/A 


N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 

Retain 

as 

COPC? 

No 

Yes 
No 
Yes 
No 
No 
Yes 
Yes 

Yes 
Yes 
No 
No 

No 
No 
No 

Yes 
No 
No 

No 
No 
No 

Yes 
No 
Yes 
No 

No 
No 

No 

Yes 

Yes 

Yes 
No 

Yes 
No 

Yes 

Yes 

No 


Yes 

No 

No 

No 


Yes 

No 


Yes 

No 


Yes 


Yes 


Rationale for 


Contaminant 


Deletion or 


Selection (5) 


S 

A 
S 

A 
S 
S 
A 
A 
A 
A 

S 
S 
S 
S 

S 
A 
S 
S 

S 
S 
S 
A 
S 

A 
S 

s 
s 
S 

A 


A 


A 

S 


A 

S 

A 


A 


S 

A 

S 


S 

S 

A 

S 

A 


E 


A 


A 
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Table 2.14 
Occurrence, Distribution and Selection of Chemicals of Potential Concern 

Bank Soil • Background/Reference 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Currcntf Future 

Medium: Soil 

Exposure Medium: Soil 

CAS 

- n t u b e  r 

7439-97-6 
22967-92-6 
7439-98-7 
7440-02-0 

7782-49-2 

7440-22-4 
7440-28-0 

7440-62-2 
7440-66-6 

3S178-99-3 
. TEM 

PCBCTEM 

Chemical 

Mercury 
MercuryX—ethyl) 

Molybdenum 

N„i.i 
Selenium 

S i h  -

Th allium 
Vanadium 

Zinc 

Dloxliu—'nrans 
HCX 
ToxicityEquivalency- Mammals 
Toxicity Equivalency (PCB) • Mammals 

Minimnm (1) 

Concentration 

0.381 
0.000326 

34,8 
25.5 

0.687 

1.23 
0.345 ' 
53.6 

158 

0.00008577 
0.0000228 
0.0000379 

Minimnm 

Qualifier 

J 
J 

J 

J 

Maximum (1) 

Concentration 

0.811 

0.000762 
87.7 
387 

0.963 
3.8 

0.585 

103 
497 

0.00041706 
0.000109 

0.0000379 

Maximum 

Qualifier 

J 
J 

J 

J 

Units 

MO—G 
MO/KG 
MCVKO 
MCVKO 

MCVKG 

MG/KO 
MCVKG 
MCVKG 
MG/KG 

MG/KG 
MG/KO 
MG/KG 

Sample ID 

orMaxImo m 

Concentreition 

RWR-FP.5001-0000-01 
RWR-FP-5002-OOOO-Ol 

RWR-FP-5 003-0000-01 
RWR-FP-S 001-0000-01 

RWR-FP-5004-0000-01 

RWR-FP-5001-0000-01 
RWR-FP-5004-0000-01 
RWR-FP-5004-0000-01 

RWR-FP-5001-0000-01 

RWR-FP-5004-0000-01 
RWR-FP-5001-0000-01 
RWR-FP-5002-0000-01 

Detection 

Frequency 

4 /  4 
4 /  4 
4 /  4 
4 /  4 

3 /  4 

4 /  4 
4 /  4 
4 /  4 
4 /  4 

4 /  4 
4 /  4 

1/1 

Range ot 

Defection 

Limits 

Min-Max 

0.611-0.611 

Concentralion 

Used Tor 

Screening (2) 

0.811 
0.000762 

87.7 
357 

0.963 

3.8 
0.585 

103 
497 

0.00041706 
0.000109 

0.0000379 

Background 

Value 1 

N/A 

N/A 
N/A 
N/A 

N/A 

N/A;i 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

Screening 

Toxicity 

Valne (3) 

6.10E-01 N 
3.90E+01 N 
1.60E+02 N 

3.90E+01 N 

3.90E+01 N 

0.52 N 
5.50E+01 N 

2.30E+03 N 

3.90B-06 C 
3.90E-06 C 

Potenlial 

ARAR/TBC 

Value (4) 

N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

Folenllal 

ARAR/TBC 

Source 

N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

Retain 

as 

COPC? 

Yes 
No 

Yes 
Yes 

No 
No 

Yes 
Yes 
No 

Yes 
Yes 
Yes 

Rationale for 

Contaminant 

Deletion or 

Selection (5) 

A 
S 
A 

A 

S 

S 

A 
A 
S 

A 

A 
A 

(1) Mrnhnum or maximum concentration detected hi exposure area Samples included in data set are provided in Appendix A. 

(2) The concentration used for screening is die maximum detected concentration, per USEPA Region I (USEPA, 1995). 

(3) Values are die Residential Soil Preliminary Remediation Goals (PRGs) obtained from USEPA Region IX dated October 1.2002. 

Values used for screening are die residential soil PROs for die lesser of cancer rislcs equal to 1E-06 cr non-cancer .isle equal to a hazard index of 0.1. per USEPA Region I (USEPA, 1999). 

(4) There are no applicable ARAR values for soil. 

(5) AnaJyte is selected as a COPC if die concentration used for screening exceeds die PRO. 
S  * Concent, a tion uaed for taternn% is less dian (lie screening toxicity value; (he anaJyte was not selected as a COPC. 
A 'Concentration used for screening is greater thai die screening toxicity value; (he analyte was selected as a COPC. 
E ~Thl m-Jv-i inhuma n me  n till nutrient, aid is not considered tnlw toxic at die concert nation delected; die anaryte was not selected as aCOpC(A.D. Utile. 1998; USEPA, 1995). 

MO/KG  milligrams per kilogram 
COPC = chemical of potential concern 

ARAR/TBC = Applicable or Relevant and Appropriate Requironenc. / To Be Considered 

Basts of screening toxicity value: 

N - Based on non-cancer endpoint 
C • Based on cancer endpoint 

N/A  Not applicable 
• Background values «  t not applicable fis aeliclii>n if Ct.K.'i. Ki»1« al die two reference (llackgrmnd) IncalU.n wilt IN c liar uc termed atidcdiiimred to die l ids-In. 
• Potential ARAR/TliC" values _< nut awl .cable f<« iel*.:tiiiti if COPC'a. I'.I'A sugge-Di use if f ialc-liwed media cdncentratlim fur screening CO]<_•, 

u;teii-ed in (lit. BS-CS. 

Qualifier defmitiorut: 
J « Value is estimated 

Prepare d by. KJA 

Checked by: MJJ 

MACTEC Engineering and Consulting, Inc. 
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Table 3.1.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel ;ili 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: American Eel 

Exposure Medium: Whole Body 

, — —, _ ,, . 
Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) 

Concern (1) (qualifier) , 

ASSAPUMPSET Semivolatlle Organics | 
Acenaphthylene MG/KG 0.000943 NC 0.00179 . 0.00179 MG/KG Max 
Phenanthrcne MG/KG 0.00246 NC .. 0.00876 0.00876 MG/KG Max 
Pesticldes/PCBs , 
4,4'-DDD MG/KG 0.00461 NC 0.00828 J 0.00828 MG/KG Max 

4,4'-DDE MG/KG 0.0176 NC 0.0373 J 0.0373 MG/KG Max 
alpha-Chlordane MG/KG 0.0025 NC 0.00487 J 0.00487 MG/KG Max 
Aroclor-1254 MG/KG 0.03178 NC 0.10246 J ; 0.10246 MG/KG Max 
Dieldrin MG/KG 0.0013 NC 0.00246 J ; 0.00246 MG/KG Max 
gamma-Chlordane MG/KG 0.00089 NC 0.00185 J 0.00185 MG/KG Max 
Heptachlor Epoxide MG/KG 0.00077 NC 0.00138 J 0.00138 MG/KG Max 
Tecl-ii(-l Clilnriliiiic MG/KO 0.11622 NC 0,16108 J 0.16108 MG/KG Max 
Inorganics 
Lead MG/KG 0.0466 NC 0.0893 J 0.0893 MG/KG Max 
Mercury MG/KG 0.0926 NC 0.14 0.14 MG/KG Max 
Mercury (methyl) MG/KG 0.0889 NC 0.137 0.137 MG/KG Max 
Zinc MG/KG 16.9 NC . 26.2 , , 26.2 MG/KG Max 
Dioxin. 
Toxicity Equivalency (Dioxins/F urans) - Mammals MG/KG 0.000000555 NC 0.00000178 0.00000178 MG/KG Max , 

GREYSTONE Semivolatlle Organics 
Acenaphthylene MG/KG 0.00104 0.00121 N 0.00155 0.00121 MG/KG 95% UCL-N 
Benzo(a)pyrene MG/KG 0.00132 0.00132 NP 0.00457 0.00132 MG/KG 95% UCL-NP 
Benzo(b)fluot___iene MG/KG 0.00149 0.00149 NP 0.00533 0.00149 MG/KG 95% UCL-NP 
Dibenzo(a,h)anthracene MG/KG 0.000799 0.000799 NP 0.00156 0.000799 MG/KG 95% UCL-NP 
Indeno(l,2,3-cd)pyrene MG/KG 0.00132 0.00132 NP 0.00432 0.00132 MG/KG 95% UCL-NP 
Phenanthrene MG/KG 0.00286 0.00475 T , 0.00689 6.0.475 MG/KG 95% UCL-T 
Pesticldes/PCBs 
4,4'-DDD MG/KG 0.0128 0.0150 T 0.0163 J 0.0150 MG/KG 95% UCL-T 
4,4'-DDE MG/KG 0.03161 0,03161 NP 0.0439 J 0.03161 MG/KG 95% UCL-NP 
alpha-Chlordane MG/KG 0.0140 0.0170 N . 0.0222 J. 0.0170 MG/KG 95% UCL-N 

Rationale 

(5) 
(5) 

.(« 
(5) 
t.) 

.J.) 

.(..) 

(5) 

(..). 
(5). 

(5) 

C„ 
.(5) 
(5) 

(5) 

(2) 
(4), .. 
(4) 
(4) . 

.  ( 4 ) , 

P) 


.. (3). 
(4) 
(2) 
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Table 3.1.RME 

Medium-Specific Exposure Point Concentration Summary • Reasonable Maximum Exposure 


American Eel 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 
Medium; American Eel 
Exposure Medium: Whole Body 

Exposure C h e m i c a l Uni t s A r i t h m e t i c 9 5  % U C  L M a x i m u  m E x p o s u r e Poin t C o n c e n t r a t i o n 

Point of M e a  n (d i s t r i bu t ion ) Detec ted 

Po ten t i a l C o n c e n t r a t i o n Va lue Uni ts Stat is t ic (1) Ra t iona l e 

C o n c e r  n (1) (qual i f ier) 

Aroclor-1254 MG/KG 0.20781 0.25318 T 0.2928 J ; 0.25318 MG/KG 95% UCL-T, (3) 


Aroclor-1268 MG/KG 0.1022 0.1251 T 0.14591 J 0.1251 MG/KG 95% UCL-T (3) 


Dieldrin MG/KG 0.00353 0.00353 NP 0.00885 J 1 0.00353 MG/KG 95% UCL-NP (4) 


gamma-Chlordane MG/KG 0.0055 0.0069 N 0.00902 J 1 0.0069 MG/KG 95% UCL-N (2) 


Heptachlor Epoxide MG/KG 0.0012 0.0012 NP 0.0026 J 1 0.0012 MG/KG 95% UCL-NP (4) 


Technical Chlordane MG/KG 0.26541 0.31695 N 0.41089 J" ; 0.31695 MG/KG 95% UCL-N (2) 


Inorganics 


Lead MG/KG 0.214 6.36 T 1.47: 1 1.47 MG/KG Max (5) 


, - Mercury MG/KO 0.0706 0.0706 NP 0.227 Jl 0.0706 MG/KG 95% UCL-NP (4) 

Mercury (methyl) MG/KG 0.0825 0.165 T 0.234 ;_•• 0.165 MG/KG 95% UCL-T (3) ' 
Zinc MG/KO 33.4 41.5 T 53.3, J 41.5 MG/KG 95% UCL-T (3) 
Dloxlni 1 
Toxicity Equivalency (Dioxins/I'urans) - Mammals MG/KO 0.000000609 0.000000747 T 0.000000851 ... 0.000000747 MG/KG 95% UCL-T (3) 

ALLENDALE Seniivolatile Organics 

Acenaphthylene MG/KG 0.0013 0.0013 NP 0.00187 0.0013 MG/KG 95% UCL-NP (4) 
Phenanthrene MG/KG 0.00807 0.00807 NP 0.01063 0.00807 MG/KG 95% UCL-NP (4) 

1Pestlcides/PCBs 

4,4'-DDD MG/KG 0.0131 0.0131 NP 0.04205 0,0131 MG/KG 95% UCL-NP (4) 
4,4'-DDE MG/KG 0.0210 0.0210 NP 0.03305 0.0210 MG/KG 95% UCL-NP (4) 
4,4'-DDT MG/KG 0.00386 0.00892 T 0.01106 0.00892 MG/KG 95% UCL-T (3) 
alpha-Chlordane MG/KG 0.01923 0.01923 NP 0.06327 0.01923 MG/KG 95% UCL-NP (4) 
Aroclor-1254 MG/KG 0.65474 0.88187 N 1.15576 0.88187 MG/KG 95% UCL-N (2) 
Aroclor-1268 MG/KG 0.01504 0.01504 NP 0.07747 J 0.01504 MG/KG 95% UCL-NP (4) 
beta-BHC MG/KG 0,00062 0.00062 NP 0.00072 J 0.00062 MG/KG 95% UCL-NP (4) 
Dieldrin MG/KG 0.00667 0.00912 N 0.01448 0.00912 MG/KG 95% UCL-N (2) 
Endosulfan Sulfate MG/KG 0.00158 0.00158 NP 0.00999 0.00158 MG/KG 95% UCL-NP (4) 
Endrin Aldehyde MG/KG 0.001 0.001 NP 0.0008 0.001 MG/KG 95% UCL-NP (4) 
gamma-Chlordane MG/KG 0.00712 0.00712 NP 0.02296 . • 0.00712 MG/KG 95% UCL-NP (4) 
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Table 3.1.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium; American Eel 
Exposure Medium: Whole Body 

E x p o s u r e C h e m i c a l Un i t s A r i t h m e t i c 9 5  % U C  L M a x i m u  m E x p o s u r e Po in t C o n c e n t r a t i o n 

P o i n t of M e a  n (d i s t r ibu t ion) Detec ted 

Po ten t i a l C o n c e n t r a t i o n Value Uni ts Sta t i s t ic (1) 

C o n c e r  n (1) (qual i f ier) 

Heptachlor MG/KG 0.000678 ' 0.000678 NP 0.00129 0.000678 MO/KG 95% UCL-NP 

Heptachlor Epoxide MG/KG 0.0015 0.0015 NP 0.00446 • 0.0015 MG/KG 95% UCL-NP 

Teclmical Chlordane MO/KG 0.2615 0.2615 NP 0.76253 i 0.2615 MG/KG 95% UCL-NP 

Inorganics 

Cadmium MG/KG 0.0971 0.0971 NP 0.248 ' 0.0971 MG/KG 95% UCL-NP 

Lead MG/KG 0.428 0.580 N 0.952 J < 0.580 MG/KG 95% UCL-N 

Manganese MG/KG 3.51 5.04 T 7.7 J ' 5.04 MG/KG 95% UCL-T 

Mercury MG/KG 0.111 0.153 N 6.24 0.153 MO/KG 95% UCL-N 

Mercury (methyl) MO/KO 0.134 0,269 T 0.471 !; 0.269 MG/KG 95% UCL-T 

Diaxli '•;•• , 
I1CX MG/KO 0.0000582 0.1)000778 N 0.00011 • J • •' 0.0000778 MG/KO 95% UCL-N 

Toxicity Equivalency (PCB Congeners)  Mammals MG/KG 0.0000356 NC 0.000042 i 0.000042 MG/KG Max 

Toxicity Equivalency (Dioxins/Furans)  Mammals MG/KG 0.000111 0.000111 NP 0.000308 i 0.000111 MG/KG 95% UCL-NP 

LYMAN MILL Semivolatlle Organics r 

Acenaphthylene MG/KG 0.00193 0.00193 NP 0.00294 1 0.00193 MG/KG 95% UCL-NP 
Benzo(a)pyrene MG/KG 0.000962 0.000962 NP 0.00382 1 0.000962 MG/KG 95% UCL-NP 
Benzo(b)fluor.nthene MG/KG 0.00119 0.00119 NP 0.00577 1 0.00119 MG/KG 95% UCL-NP 
D—ienzo(a,h)anthracene MG/KG 0.00065 0.00065 NP 0.00075 J 0.00065 MG/KG 95% UCL-NP 
Phenanthrene MG/KG 0.01554 0.02012 T 0.02717 0.02012 MG/KG 95% UCL-T 
Pesticldes/PCBs ' 
4,4'-DDD MO/KG 0.01469 0.01469 NP 0.02072 J ' 0.01469 MG/KG 95% UCL-NP 
4,4'-DDE MG/KG 0.04451 0.04451 NP 0.07891 J 0.04451 MG/KG 95% UCL-NP 
4,4'-DDT MO/KG 0,00238 0.00337 N 0.00566 J 0.00337 MG/KG 95% UCL-N 
alpha-Chlordane MG/KG 0.02007 0.02007 NP '0.04272 0.02007 MG/KG 95% UCL-NP 
Aroclor-1254 MG/KG 0.70316 0.95861 T 1.17773 J 0.95861 MG/KG 95% UCL-T 
beta-BHC MO/KG 0.0012 0.0018 T 0.00255 J 0.0018 MG/KG 95% UCL-T 
Dieldrin MG/KG 0.00789 0.00789 NP 0.01115 J ' 0,00789 MG/KG 95% UCL-NP 
gamma-Chlordane MG/KG 0,00859 0.00859 NP 0.01605 0.00859 MG/KG 95% UCL-NP 
Heptachlor Epoxide MG/KG 0.00227 0.00227 NP 0.00559 0.00227 MG/KG 95% UCL-NP 
Technical Chlordane MG/KG 0.44722 0.44722 NP .0.76577 0.44722 , MG/KG 95% UCL-NP 

R a t i o n a l e 

(4) 

(4) 

(4) 

(4) 
(2) 

(3) 
(2) 

(3) 

.(?) 
(5) 

(4) 

(4) 

(4) 

(4) 

(4) 
(3) 

(4) 

(4) 
(2) 

, ,(4)„ . 
(3) 

(3) 
(4) 

.(4) 
(4) 

(4) 
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Table 3.1.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


American Eel 

' I • 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site j... 

North Providence, Rhode Island 

Scenario Timeframe : Current/Future 

Medium: American Eel 

Exposure Medium: Whole Body 

E x p o s u r e C h e m i c a l Uni t s A r i t h m e t i c 9 5 % U C L M a x i m u m i E x p o s u r e Po in t C o n c e n t r a t i o n 

Po in t of M e a n (d i s t r i bu t ion ) Detec ted 

Po ten t i a l C o n c e n t r a t i o n Va lue Uni ts Sta t is t ic (1) Ra t iona le 
i 

C o n c e r n (1) 	 (qual i f ier) 

Inorganics 1 


Cadmium MG/KG 0.026 0.026 NP 0.0425 J ...: 0.026 MG/KG 95% UCL-NP (4) 


Lead MG/KG 0.27 0.38 T 0.473 J ,.m' 0.38 MG/KG , 95% UCL-T (3) 

Manganese MG/KG 3.50 4.98 T 7.65 4.98 MG/KG 95% UCL-T (3) 


Mercury MG/KG 0.0349 0.0349 NP 0.0756 0.0349 MG/KG 95% UCL-NP (4), 

Mercury (methyl) MG/KG 0.0367 0.0367 NP 0.0673 0.0367 MG/KG 95% UCL-NP (4) 


Dioxins 

" " • • " " " • ' " • • ' . - • • • • • . - • •  • - • • • 

HCX MG/KG 0.0000571 0.0000805 T 0.00011 J 0.0000805 MO/KG 95%. UCL-T (3) 

Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.0000323 NC 0.0000604 ' 0.0000604 MG/KO Max (5) 

Toxicity Equivalency (Ditixins/I'urons) - Mammals MO/KO 0.000141 0.000181 N 0.000248 0,000181 MG/KG 95% UCL-N (2) 

DYERVILLE 	 Semivolatlle Organic* 

Acenaphthylene MG/KG 0.00076 NC 0.00094 J 0.00094 MG/KG Max (5) 
Dft)enzo(a,h)anthracene MG/KG 0.00068 NC 0.00017 J 0.00017 MG/KG Max (5) 
Phenanthrene MG/KG 0.00490 NC 0.00632 , 0.00632 MG/KG Max (5) 
Pesticldes/PCBs 

4,4'-DDD MG/KG 0.03543 NC 0.04068 0.04068 MG/KG Max (5) 
4,4'-DDE MG/KG 0.0110 NC 0.01474 0.01474 MG/KG Max (5) 
4,4'-DDT MG/KG 0.0119 NC 0.01467 0.01467 MG/KG Max (5) 
alpha-Chlordane MG/KG 0.01440 - N C 0.01914 0.01914 MG/KG Max (5) 

Aroclor-1254 MG/KO 0.37026 NC 0.4495 0.4495 MG/KG Max (5) 

Dieldrin MG/KG- 0.00852 NC 0.01086 0.01086 MG/KG .Max (5) 

gamma-Chlordane MG/KG 0.00574 NC 0.0068 0.0068 MG/KG Max (5) 

Heptachlor Epoxide MG/KG 0.00184 NC 0.00228 0.00228 MG/KG Max (5) 

Technical Chlordane MG/KG 0.31006 NC 0.38798 0.38798 MG/KG Max (5) 

Inorganics 

Cadmium MG/KG 0.157 NC 0.261 0.261 MG/KG Max (5) 

Lead MG/KG 0.341 NC 0.562 0.562 MG/KG Max (5) 

Manganese MG/KG 12.6 NC 23 J 23 MG/KG Max (5) 

Mercury MO/KG 0.102 NC 0.113 0.113 MG/KG Max _ _  B  (5) _
MACTEi eering and Consulting, Inc, 
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Table 3.1.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

American Eel 

Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe ; Current/Future 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 

Point of Mean 

Potential 

Concern (1) 

Mercury (methyl) MG/KG 0.117 

Dioxins 

HCX MG/KG 0.0000296 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.0000522 

95% UCL 

(distribution) 

Maximum 

Detected 

Concentration 

(qualifier) 

Value 

Exposure Point

Units 

 Concentration 

Statistic (1) Rationale 

NC 0.122 0.122 MG/KG Max (5) 

NC 

NC 

0.0000343

0.0000757 

J 0.0000343 

0.0000757 

, 
MG/KG 

MG/KG 

Max 

Max 

(5) 

(5) 

(1) Chemicals of potential concern are identified in Table 2.1 and Table 2.9 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 

(3) 95% UCL-T; 95% Upper Concentration Limit on the mean, lognotm-1 distribution 

(4) 95% UCL-NP; 95% Upper Cimcentralinn Limit on (lie mean, nonpar-metric distribution. Arithmetic mean used to approximate the 95% UCL fornonparametric data. 

(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95%. UCL is greater than the maximum concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 

N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 

J = Value is estimated. 

MG/KG = milligrams per kilogram 


NC = Not Calculated 


EPC = Exposure Point Concentration 


UCL = Upper Confidence Limit on the arithmetic mean 


Prepared by: KJA 

Checked by: MJM 
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Table 3.2.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Time!—uTie: Current/Future 
Medium: Largemouth Bass 
Exposure Medium: Fillet 

E x p o s u r e Chemical Units Ar i thmet ic 9 5 % U C L M a x i m u m 

Point of Mean (distr ibution) Detected 

Potential Concentrat ion 

Concern (1) (qualifier) 

ASSAPUMPSET 	 Semivolatlle Organics 

Acenaphthylene MO/KO 0.0003 NC 0.00032 J 

Benzo(a)pyrene MO/KG 0.000849 NC 0.00128 . 

Phenanthrene MO/KO 0.00108 NC 0.00119 

Pesticides/PCBs 
4,4'-DDE MO/KO 0,00467 NC 0.00932 

alpha-Chlordane MO/KO 0.0003 NC 0.00031 J 

Inorganics 

Mercury MO/KG 0.254 NC 0.315 J 

Mercury (methyl) MO/KO 0.3 NC 0.379 

Dioxins 

HCX MG/KO 0.0000264 NC 0.00000535 J 

Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KO 0.00000182 NC 0.00000278 

GREYSTONE 	 Semivolatile Organics . 1 
Acenaphthylene MO/KO 0.0004 0.0009 T 0.00047 J 

Phenanuirene MO/KO 0.0009 0,001 T 0.00147 

1 - - Ic I - .a /PCI
4,4'-l)l)ll MO/KO 0,00681 (1,0157 T 0.02122 J 

alpha-Chlordimc MO/KO 0.0(1054 0.(10064 NP 0.0018 
Aroclor-1254 MO/KO 0.0378 0.0766 T 0.10139 
Aroclor-1268 MO/KO 0.0302 0.0750 T 0.08518 
Dieldrin MO/KO 0.00035 0.00035 NP 0.00042 1 
gamma-Clilordane MO/KO 0.0004 0.0007 T 0.00076 
Technical CIilordane _ MO/KO 0.0352 0.0352. NP 0.01794 J 
Inorganics 

Mercury MO/KO 0.419 0.419 NP 0.708 J 
Mercury (methyl) .MO/KO 0.398 0.625 T 0.652 
Dioxins 

Toxicity Equivalency (Dioxins/Fu-—s) - Mammals .MO/KO 0.000000208 0.000000240 T 0.000000313 

LYMAN MILL 	 Semivolatile Organics 

Acenaphthylene MO/KO 0.0002 0.0004 N 0.00062 J 
Benzo(a)pyrene MO/KO 0.000704 0.000704 • NP do6373 
Ber_o(b)-uonrnthene MO/KO 0.0008 0.0008 NP 0.00509 

Ben.o(g,h,i)perylene MO/KG 0.000703 0.000703 NP 0.00372 
Dibenzo(a,h)anthracene MO/KO 0.00038 0.00038 NP 0.0008 J 

Phenantiirene , .MO/KG 0.0014 0.0014 NP 0.00712.. J 

r \ ' .- Exposure Point Concentra t ion 

Rationale 

(5) 

(5) 
(5) 

(5) 
(5) 

(5) 

(5)

(5) 

(i) 

(5) 
(3) 

(3), 

(3) 
(3) 

m 
(3) 

(5) 

(4) 
(3) 

(3) 

(2) 

(") 
W 
C) 
(4) 
(4) ., 

Value 

0.00032 

0.00128 

0.00119 

0.00932 
0.00031 

0.315 

0.379 

0.00000535 

0.00000278 

0.00047 
0.001 

0.0157 

0.00064 

0,0766 

0.0750 

0.00035 

0.0007 

0.01794 

0.419 

0.625	 . . 
1 

0.000000240 

. 1 

0.0004 

0.000704 

0.0008 

0.000703 

O.OO.CJ38 

0.0014 . . 

Units 

MO/KG 

MG/KG 

MO/KO 

MO/KO 
MO/KO 

MO/KO 

MO/KO 

MO/KG 

MO/KO 

MO/KO 

MG/KO 

MO/KO 

MO/KO 

MO/KO 

MG/KO 

MO/KO 

MO/KG 

MO/KO

MO/KO 

MO/KO. 

MO/KO 

MO/KO 

MG/KO 

MO/KO 

MO/KO 

MG/KG 

MO/KG 

Statistic (1) 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

95% UCL-f 

' Max 

95% UCL-NP 

95% UCL-T 

95% UCL-T 

95% UCL-N 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 
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Table 3.2.RME 
Medium-Specific Exposure Point Concentration Summary • Reasonable Maximum Exposure 

Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium; Largemouth Bass 
Exposure Medium: Fillet 

Exposure Chemical Units Ar i thmet ic 9 5  % U C  L M a x i m u  m Exposure Point Concentrat ion 

Point of Mean (distr ibution) Detected 

Potential Concentra t ion Value Units Statistic (1) Rat ionale 

Concern (1) (qualifier) 

Pesticides/PCBs i 
4,4'-DDE MO/KO 0.01037 0.01037 NP 0.0391 0.01037 MO/KO 95% UCL-NP (4) 
alpha-Chlordane MO/KO 0.002 0.002 NP 0.0099 0.002 MO/KO 95% UCL-NP (4) 
Aroclor-1254 MO/KO 0.2166 0.2166 NP 0.59434 J 0.2166 MO/KO 95% UCL-NP (4) 
Arocior-ii.S MO/KG . 00127 0.0127 NP 0,05476 j 0.0127 MO/kd 95% UCL-NP (4) 
Dieldrin MO/KO 0.00061 0.00061 NP 0.00255 0.00061 MO/KO 95% UCL-NP (4) 
gamma-Chlordane MO/KO 0.00086 0,00086 NP 0.0038 0.00086 MO/KO 95% UCL-NP (4) 
Technical Chlordane MO/KO 0.03671 0.03671 NP 0.1365 J 0.03671 MO/KO 95% UCL-NP (4) 
Inorganics il 
Lead MO/KO 0.0066 0.0090 N 0.0144 J 0.0090 MO/KG 95% UCL-N (2) 
Mercury MO/KO 0.154 0.269 T 0.398 0.26§; MO/KO 95% UCL-T (3) 
Mercury (methyl) MG/KO 0.236 0.236 NP 0.41 -0.236 MG/KO 95% UCL-NP (4) 

Dioxins ii! 
HCX MO/KO 0.0000131 0.0000131 NP 0.00000649 J 0.00000649 MO/KG Max (5) 
Toxicity Equivalency (PCB) - Mammals MO/KO 0.00000453 NC 0.0000109 0.000j}l09 MO/KO Max (5) 
Toxicity Equivalency f Dioxijis/Put-is) - Mammals MO/KO 0.0000217 0.0000315 T 0.0000442 6.66o6-15 MO/KO 95% UCL-T (3) 

MANTON Semivolatlle Organic* •1 

-
Aconiiplitliyl-io 
Dibenzo(a,h)aiill micelle 

M< l/KO 

MO/KO 
II.OWJ'JO 

0.6.6.6 
NC 
NC 

0.00041

0.00022

 J 

J 
0.00041 

o.otjqii 
MO/KO 

MO/kd 
Max 
Max (5) 

Pheuantlirene MO/KO 0.00293 NC 0.00498 0.00498 MO/KO Max (5) 
Pesticides/PCBs 
4,4'-DDE MO/KO 0.0089 NC 0.01235 

,; 
0.01235 MO/KO Max (5) 

alpha-Chlordane MO/KO 0.0014 NC 0.00263 0.00263 MO/KO Max (5) 
Aroclor-1254 MG/KO 0.12472  NC 0.22052 0.22052 MO/KO Max (5) 
Aroclor-1268 MO/KO 0.03292 NC 0.06755 0.06755 MO/KO Max (5) 
Dieldrin MO/KO 0.00052 NC 0.00057 0.00057 MO/KO Max (5) 
Endosulfan Sulfate MO/KO 0.00096 NC 0.0019 0.0019 MO/KO Max (5) 
gamma-Chlordane MG/KG 0.00052 NC 0.00096 J 0.00096 MG/KG Max (5) 
Technical Chlordane MG/KO 0.04062 NC 0.06498 J 0.06498 MO/KO Max (5) 
Inorganics 

Lead MO/KO 0.0113 NC 0.0119 J 0.0H9 MO/KO Max « 
Mercury MG/KO 0.185 NC 0.259 0.259 MO/KO Max (5) 
Mercury (methyl) MG/KO 0.149 NC 0.278 0.278 MO/KO Max (5) 
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Table 3.2.RME 


Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


Largemouth Bass 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe; Current/Future 

Medium: Largemouth Bass 

Exposure Medium: Fillet 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

Dioxins 

HCX MO/KO 0.0000163 NC 0.00000536 J 0.00000536 MO/KO Max (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MO/kd 0.0000186 NC 0.0000310 0.000031 MO/KO Max (5) 

(1) Chemicals of potential concern are identified in Table 2.2 and Table 2.10 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 

(3) 95% UCL-T; 95% Upper Concentration Limit on the mean, lognormal distribution 

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonpar-metric distribution. Arithmetic mean used to approximate the 95% UCL for nonparainetric data. 

(5) Max; Maximum detected concentration, applied if fewer than 10 samples (95% UCL is not calculated), or if the 95% UCL is greater than the maximum concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP - The Shapiro-Wilk W Test indicates that Uie data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed, 

N - The Shapim-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 

J - VHIUO i- oHtiinattxl, 

MG/KO = milligrams per kilogram 

NC = Not Calculated 

EPC = Exposure Point Concentration 

UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 

Checked by: MJM 
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Table 3.3.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

White Sucker 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum j j ' Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) 

Concern (1) (qualifier) # 
i 

ASSAPUMPSET Semivolatlle Organics I 

BROWN BULLHEAD Acenaphthylene MG/KG 0.00091 NC 0.00122 J 0.CJ0122 MG/KG Max 
USED AS A SURROGATE Benzo(a)anthracene MG/KG 0.00334 NC 0.00808 0.00808 MG/KG Max 
FOR WHITE SUCKER IN Benzo(a)pyrene MG/KG 0.00329 NC 0.00791 0.00791 MG/KG Max 
rms AREA Benzo(b)-uoranthene MG/KG 0.004177 NC 0.01058 0.'01058 MG/KG Max 

Benzo(g4i,0pcrylene MG/KG 0.00219 NC 0.00462 0.00462 MG/KG Max 

Dibenzo{aJi)anthracene MG/KG 0.00108 NC  0.00129 J 0.00129 MG/KG Max 

Indeno( 1,2,3-cd)pyr_ne MG/KG 0.00283 • NC 0.00653 0,00653 MG/KG Max 
Phenanthrene MG/KG 0.0071 NC 0.00776 OJ00776 MG/KG Max 
Pesticldes/PCBs W 
4,4'-DDE MG/KG 0.0127 NC 0.02374 0.|Q2374 MG/KG Max 
alpha-Chlordane MG/KO 0.00174 NC 0.00288 0!00288 MG/KG • Max 
gamma-Chlordane MG/KG 0.6.094 NC 0.0013 J 0.0013 MG/KG Max 
Inorganics iii-. 
I,carl MO/KO O.OK'M NC 0.129 J ' -12. MO/KO Max 
Mercury MO/KO (J.077 NC 0.137 J 0-37 MG/KO Max 
Mercury (methyl) 
Dioxins 

MG/KG 0.0775 NC 0.145 0.145 
! 

MG/KG Max 

Toxicity Equivalency rJJioxins/F urans) - Mammals MG/KG 0.00000216 NC 0.00000258 0.00000258 MG/KG Max 
GREYSTONE Semivolatlle Organics - . 

Acenaphthylene MG/KG 0.00388 0.00482 N 0.00706 0.00482 MO/KG 95% UCL-N 
Benzo(a)pyrene MG/KG 0.00112 0.00112 NP 0.00273 0.00112 MG/KG 95% UCL-NP 
Benzo(g,h,i)perylene MG/KG 0.000988 0.000988 NP 0.00138 J 0.000988 MG/KG 95% UCL-NP 
Phenanthrene MG/KG 0.0172 0.0172 NP 0.02832 0.0172 MG/KO 95% UCL-NP 
Pesticldes/PCBs 
4,4'-DDD MG/KG 0.0174 0.0218 T 0.02488 0.0218 MG/KG 95% UCL-T 
4,4'-DDE MG/KG • 0.04306 0.05130 N 0.06803 0.05130 MG/KG 95% UCL-N 
4,4'-DDT MG/KO 0.00626 0.00626 NP 0.01314 J 0.00626 MG/KO 95% UCL-NP 
alpha-Chlordane MG/KO 0.02094 0.02431 T 0.02862 0.02431 MG/KG 95% UCL-T 
Aroclor-1254 MG/KG 0.20236 . 0.20236 NP 0.35135 0.20236 MG/KO 95% UCL-NP 
Aroclor-1268 MG/KG 0.05512 0.05512 NP 0.16789 0.05512 MO/KG 95% UCL-NP 
Dieldrin MG/KG 0.00417 0,00417 NP 6.6.346 0.00417 MG/KG 95% UCL-NP 
gamma-Chlordane MG/KO 0.0112 0.0112 NP 0.01453 0.0112 MG/KG 95% UCL-NP 
Heptachlor Epoxide MG/KG 0.00081 0.00081 NP 0.00123 J 0.00081 MG/KG 95% UCL-NP 
Technical Chlordane MG/KG 0.2820 0.2820 NP 0.34491 0.2820 MG/KG 95% UCL-NP 

Rationale 

(3) 
(5) 
(5) 
(5) 
(5) 
(5) " 
(5) 
(5) 

(5) 
(5) 

. (5) 

(5)' 
(5) 

. (5) 

(5) 

(2) 
(4) 
(4) 
(4) 

(3) 
(2) 
(4) 
(3) 
(4) 
(4) 
(4) 
(4) 
(4) 
(4) 
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Table 3.3.RME j'-, 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

White Sucker '., 

Baseline Human Health Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 
Medium; White Sucker, Brown Bullhead 
Exposure Medium: Whole Body 

Exposure Chemical • Units Arithmetic 9 5 % UCL Maximum 

Point of Mean (distribution) Detected 

Potential Concentration 

Concern (1) (qualifier) 

Inorganics 
Lead MG/KG 0.012 0.012 NP 0.022 J 
Mercury MG/KG 0.190 0.190 NP 0.278 
Mercury (methyl) MG/KO 0.193 0,193 NP 0.299 
Dioxins 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.00000211 0.00000310 T 0.00000395 

ALLENDALE 	 Semivolatile Organics 
Acenaphthylene MG/KO 0.00215 0.00268 T 0.00387 

Benzo(a)ant——cene MG/KG 0.0013 0.0022 T 0.0030! 
Benzo(a)pyrene MG/KG 0.0010 0.0024 T 0.00279 

Benzo(b)fluorantriene MG/KG 0.0012 0.0025 T 0,00401 

Berizo(g,Ii,i)jicryl_nc MG/KG 0.000632 0.000632 NP 0.00243 
Dibcii/_(a,ii)arithracenc MG/KG 0.00027 0.00040 T 0.00069 
Indcno(l ,2,3-cri)pyrcnc MO/KO 0.00079 0.00079 NP 0.00267 
I-cnanlhrcr—• MO/KO 0.00958 0.01 !4 N 0.0145! 
Pestlcldes/PCI
4,4'-DDD MG/KG 0.0126 0.0126 NP 0.03498 J 
4,4'-DDE MG/KG 0.02869 0.02869 NP 0.05383 J 
4,4'-DDT MG/KG 0.00686 0.00686 NP 0.02462 J 
alpha-Chlordane MG/KG 0.0168 0.0236 T 0.03511 J 
Aroclor-1254 MG/KG 1.5832 2.8888 T 3.24344 J 
Aroclor-1268 MG/KG 0.02949 0.03843 T 0.05274 J 
Dieldrin MG/KG 0.00537 0,00866 T 0.0099 J 
gamma-Chlordane MG/KG 0.0089 0.0089 NP 0.0247 J 
Heptachlor Epoxide MG/KG 0.00061 0,00070 N 0.00083 J 
Technical Chlordane MG/KG " 0.346 0.674 T 1.24742 J 
Inorganics 
Chromium MG/KG 0.112 0.112 NP 0.229 J 
Lead MG/KG 0.16 0.39 T 0.349 
Mercury MG/KG 0.136 0.136 NP 0.216 
Mercury (methyl) MG/KO 0.147 0.147 NP 0.225 
Dioxins 
HCX MO/KG 0.0000472 0.0000615 N 0.0000893 J 
Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.0000195 NC 0.0000215 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.000346 0.000491 N 0.000802 

\ 

I 

. j 


!; | Exposure Point Concentralion 

l.i 
\/aIue Units Statistic (1) Rationale 

&. 
Hon (4) MG/KG 95% UCL-NP 
0.190 MG/KG 95% UCL-NP (4) 
0:193 MG/KG 95% UCL-NP (4) 
r 

0.00000310 MG/KG 95% UCL-T (3) 

0.'00268 MG/KG 95% UCL-T (3) 

0.0022 MG/KO 95% UCL-T (3) 

0.0024 MG/KG 95% UCL-T (3) 

0.0025 MG/KG 95% UCL-T (3) 


0.000632 MG/KG 95% UCL-NP (4) 

0.00040 MG/KG 95% UCL-T (3) 

0.00079 MG/KG 95% UCL-NP (4) 

6.0! 14 MO/KG 95% UCL-N (2) 


0.0126 MG/KG 95% UCL-NP (4) 
0.02869 MG/KG 95% UCL-NP (4) 
0.00686 MG/KG 95% UCL-NP (4) 
0.0236 MG/KG 95% UCL-T (3) 
2.8888 MG/KG 95% UCL-T (3) 
0.03843 MG/KG 95% UCL-T (3) 
0.00866 MG/KO 95% UCL-T (3) 
0.0089 MG/KG 95% UCL-NP (4) 
0.00070 MG/KG 95% UCL-N (2) 
0.674 MG/KO 95% UCL-T (3) 

; 
0.112 MG/KG 95% UCL-NP (4) 
0.349 MG/KG Max (3) 
0.136 MG/KG 95% UCL-NP (4) 
0.147 MG/KG 95% UCL-NP (4) 

0.0000615 MG/KG 95% UCL-N (2) 
0.0000215 MG/KG Max (5) 
0.000491 MG/KG 95% UCL-N (2) 
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Table 3.3.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


White Sucker 

Baseline Human Health Risk Assessment - Interim Final j 
Centredale Manor Restoration Project Superfund Site j 

North Providence, Rhode Island 

Scenario Timeframe: Cumm-Future 

Medium; White Sucker, Brown Bullhead 

Exposure Medium: Whole Body Hi 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum ,  j , Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 1 
1 

LYMAN MILL Scmivolatile Organics j 1 

Acenaphthylene MG/KG 0.00297 0.00355 T 0.00458 0.00355 MG/KG 95% UCL-T (3) 
Benzo(a)ant——cene MG/KG 0.00447 0,00946 T 0.01173 0.00946 MG/KG 95% UCL-T (3) 
Benzo(a)pyr_ne MG/KG 0.0049 0.024 T 0.01469 0.01469 MO/KG Max (5) 
Benzo(b)fluoranthene MG/KO 0.0067 6.007 NP 0.02077 0.00666 MG/KO 95% UCL-NP (4) 
Benzo(g,h,i)perylene MG/KO 0.0038 0.019 T 0.01.43 0.01143 MG/KG Max (5) 
Diben_o(a,h)anthjracene MG/KG 0,0010 0.0027 T 0.00273 010027 MG/KG 95% UCL-T (3) 
Indeno( 1,2,3-cd)pyr ene MG/-G • 0.0043 6.034 T 6,01347 0.01347 MG/KO Max (5) 
Phenanthrene MG/KG 0.0154 0,0212 T 0.02954 , 0.0212 MG/KG 95% UCL-T (3) 
Pesticldes/PCBs ,1 
4,4'-DDD MG/KG 0.03866 0.06351 T 0.0668 J 0:06351 MG/KG 95% UCL-T (3) 
4,4'-DDE MG/KO 0.1309 0.2134 T 0.28651 ' J 0.2134 MG/KG 95% UCL-T (3) 
4,4'-DDT MO/KG 0.0037 0.0052 • N 0.00847 J 0.0052 MG/KG 95% UCL-N (2) 
alpha-Chlordane MG/KG 0.03963 0.04690 N 0.05956 J 0.04690 MG/KG 95% UCL-N (2) 
Aroclor-1254 MG/KO 4.19359 5.21365 T 7.09977 J 5.21365 MG/KG • 95% UCL-T (3) 
Aroclor-1268 MG/KG 0.03590 0,04370 T 0.04566 J 0.04370 MG/KG 95% UCL-T (3) 
Dieldrin MG/KG 0.00556 0.00862 f 0.00971 J 0.00862 MG/KG 95% UCL-T (3) 
gamma-Chlordane MG/KG 0.02921 0.02921 NP 0,0408 J 0.02921 MG/KG 95% UCL-NP (4) 
Heptachlor Epoxide MG/KG 6.0014 0.0017 T 0.002 J 0.0017 MG/KG 95% UCL-T (3) 
Technical Chlordane MG/KG 1.3657 .. • 2.5751 T 2.61185 1 2.5751 MG/KG .95% UCL-T (3) 
Inorganics 
Arsenic MG/KG 0.0276 0.0276 NP 0.0715 0.0276 MG/KG 95% UCL-NP (4) 
Chromium MG/KG 0.270 0.378 T 0.513 0.378 MG/KG 95% UCL-T (3) 
Lead MG/KG 0.428 0.594 N . 1.01 J 0.594 MO/KO 95% UCL-N (2) 
Mercury MO/KO 0.0984 0.118 T 0.157 0.11S MG/KG 95% UCL-T (3) 
Mercury (methyl) MG/KO 0.0927 0.109 T 0.139 0.109 MG/KG 95% UCL-T (3) 
Dioxins 
HCX MG/KO 0.0000548 0.0000548 NP 0.0000814 ; 0.0000548 MG/KG 95% UCL-NP (4) 
Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.0000401 NC 0.0000503 0.0000503 MG/KO Max (5) 
Toxicity Equivalency (Dioxins/Furans) • Mammals MO/KO 0.000580 6.000898 T 0.00137 0.000898 MO/KG 95% UCL-T (3) 

(1) Chemicals of potential concern are identified in Table 2.4 and Table 2,12 for site exposure areas and reference/background areas respecitively. 

Chemicals of potential-concern for Brown Bullhead area identified in Table 2.13. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 

MACTEC Engineering anil Consulting, Inc. 
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Table 3.3.RME 

Medium-Specific Exposure Point Concentration Summary • Reasonable-Maximum Exposure 
White Sucker 

Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Body ^_ 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

(3) 95% UCL-T; 95% Upper Concentration Limit on the mean, lognormal distribution 

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 

(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 


NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed lo be non-parametrically distributed. 


N - The Shapiro-WiJk W Test indicates that the data are normally distributed. 


Qualifier Definitions: 

J - Value is estimated. 

MG/KG " milligrams per kilogram ' 


NC-Not Calculated 


P.I'C - Exposure Point Oiiiccnlratinii 


UCL - Upper Confidence Limit on the aritlimclic mean 


Prepared by: KJA 

Checked by: MJM 

MACTEC fr^Kei ering and Consulting, Inc. 
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Table 3.4.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Scenario Timeframe: Current/Future 

Medium: Biota 

Exposure Medium: Combined Fish Diet 

Exposure Chemical 

Point of 

Potential 

Concern (1) 

Units 

ASSAPUMPSET Sem.ivol-.le Organics 
Acenaphthylene MG/KO 

Bei_o(a)anthracene MG/KO 

Bei_o(a)pyrene MG/KG 

Benzo(b)nuoran thene MG/KG 

Bei_o(g,h,i)peryIene MO/KO 

Diber_o(a,h)antl—icene MO/KG 

Indeno(l,2,3-cd)pyrene MO/KO 

Phei_ntl-ene MO/KO 

Pe-icide-TCBj 

4.4--DDD MO/KG 

4,4'-DDE MO/KO 

alplia-—alprdane MG/KG 

Aroclor-1254 MO/KG 

Dielrlrlll M-/KO 

Kiiiiutiii-Ctilnrdtii- MO/KO 

1 leplnchlnr Rpiixirlc MO/KO 

Tecl-iicat Clilordai- MG/KO 

Inorganics 

Lead MG/KO 

Mercury MO/KG 

Mercury (methyl) MO/KO 

Zinc MG/KG 

Dioxins 

HCX MO/KO 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 

GREYSTONE Semi.olatile Organics 

Acenaphthylene MG/KG 

Bei_o(a)pyrene MO/KO 

Benzo(b)f„0—-thene MG/KO 

Ben_o(g,h,i)peryle-e MG/KO 

Dibet_o(a,h)an——icene MG/KO 

]ndeno(l,2,3-cd^)yrene ,_. MG/KG • 

Phenanthrene MO/KO 

PestlcideVPCBs 

4,4,-DDD. MO/KO 

Value 

0.00179 

0.000638 

0.000666 

0.000688 

0.0006.18 

0.000626 

0.000667 

0.00876 

0.00828 

0.0373 

0.00487 

0.10246 

0.(10246 

11.001 HJ 

0.11(11.18 

0.16108 

0.0893 

0.14 

0.137 

26.2 

0.000009965 

0.O0OOO178 

0.00121 

0.00132 

0.00149 

0.00125 

0.000799 

0.00132 

0.00475 

0.0150 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site j 

North Providence, Rhode Island 

Exposure Exposure Exposure 

Point Point Point 

Concentration Concentration Concentration 

American Eel White Sucker / Brown Bullhead Largemouth Bass 

Statistic (1) Rationale Value Statistic (11 Rationale Value Statistic (IL 

. , 
Max (5) 0.00122 Max (5) 0.00032 Max 

Mean («) 0.00808 Max (5) 0.00072 Mean 

Mean (6) 0.00791 Max (5) 0.00128 Max 

Mean («) 0.01058 Max (5) 0.00072 Mean 

Mean (6) 0.00462 Max (5) 0.00359 Mean 

Mean (6) 0.00129 Max (5) 0.00022 Max 

Mean (6) 0.00653 Max (5) 0,00072 Mean 

Max (5) 0.00776 Max ..(.) 0.00119 Max 

Max (5) 0.00413 Max (5) A 0.00095 Max 

Max (5) 0.02374 Max (5) 0.00932 Max 

Max (5) 0.00288 Max (5) 0.00031 Max 

Max (5) 0.009712 Mean (6) 0.007184 Mean 

Mux (5' 0.(100778 Mean (°) 0.00058 Mean 

Mux (5) 0.0013 Mux (5) 0,00058 .. Mean 

Mux (5) (1.000778 Meiitl (6) 0.00038 Mean 

Max (5) 0.097115 Mean («) 0.07183 Mean 

Max (5) 0.129 Max (5) 0.0110 Mean 

Max (5) 0.137 Max (5) 0.315 ' Max 

Max (5) 0.145 Max (5) 0.379 . Max 

Max (5) 12.2 Max (5) A 8.81 ; Max 

( 
Mean (6) 0.000009948 Mean («) 0.00000335 : Max 

Max (5) 0.00000258 Max - (5) 0.00000278 i Max 

, „  . 

!i 
95% UCL-N (2) 0.00482 95% UCL-N (2) 0.00047 *(. Max 

95% UCL-NP (4) 0.00112 95% UCL-NP m 0.00051  , Mean 

95% UCL-NP (4) 0.00148 95% UCL-NP (4) A 0.00051 Mean 

Mean (6) 0.000988 95% UCL-NP W 0.00051  ' : " Mean 

95% UCL-NP W 0.00039 Max (5) A 0.00051 ,-; Mean 

95% UCL-NP W 0.000945 Mean TO 0.00051 ] Mean 

95% UCL-T (3) 0.0172 95% UCL-NP W 0.001 , 95% UCL-T 

1 
95% UCL-T (3) • 0.0218 95% UCL-T (3) 0.00078 ' 95% UCL-NP 

Exposure 

Point 

Concentration 

Combined Fish Diet (7) 

Rationale Value 

(5) 0,0011 

(«) 0.0031 

(5) 0.00329 

(«) 0.0040 

(6) 0.00295 

(5) A 0.00071 

(6) 0.0026 

(5) 0.00590 

(5) A 0.00445 

(5) 0.0235 

(5) 0.0027 

(6) 0.03979 

(«) 0,0013 

(6) 0.001 2 

(6) 0.00091 

(6) . 0.1100 

(6) 0.0764 

(5) 0.20 

(5) 0.220 

(5) A 1 15.7 

(5) 0.00000842 

(5) 0.00000238 

(5) 0.0022 

(6) 0.00099 

(6) 0.0012 

(6) 0.00092 

(6) 0.000S7 

(«) 0.00092 

(3) 0.008 

(4) A , 0.013 
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Table 3.4.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Scenario Timeframe: Current/Future 
Medium: Biota 
Exposure Medium: Combined Fish Diet 

Exposure Chemical 


Point of 


Potential 


Concern (1) 


4,4'-DDE 

4.4--DDT 

alpha-Chlordane 

Aroclor-1254 

Aroclor-1268 

Dieldrin 

garnina-CliIordane 

Heptachlor Epoxide 

Technical Clilordane 

Inorganics 

Lead 

Mercury 

Mercury (methyl) 

Zinc 

Dioxins 

Tiixlcity P-rjuivnlcncy (Dinxii-t/. uraiis) - MIIIIIIIIIII.H 

-l_J-NI)AI.K 	 Sctnlvolatllc Organic* 

Acenaphthylene 

Bei_o(a)antliracene 

Bei_o(a)pyrene 

Bet_o(b)fluoranthene 

Benzo(gdi,i)peryIene 

Dibe_-.(a,h)an_—cene 

Indeno(l,2,3-cd)pyrene 

Phenanthrene 

Pesticides/PCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

alpha-Chlordane 

Arcclor-1254 

Aroclor-1268 

beta-BHC 

Dieldrin 

Endosulfan Sulfate 

Endrin Aldehyde 

Units 


MG/KG 


MG/KG 


MG/KG 


MO/KG 


MO/KG 


MG/KO 


MO/KG 


MG/KO 


MO/KO 


MG/KO 

MO/KO 

MO/KO 

MG/KG 

MO/KO 

MO/KG 

MG/KO 

MG/KG 

MO/KG 

MG/KG 

MO/KG 

MG/KO 

MO/KG 

MG/KO 

MG/KG 

MG/KG 

MO/KG 

MG/KG 

MO/KO 

MG/KG 

MG/KG 

MO/KG 

MG/KO 

Value 

0.03161 

0.0020 

0.0170 

0.25318 

0.1251 

0.00353 

0.0069 

0.0012 

0.31695 

1.47 

0.0706 

0.165 

41.5 

0.001)0110747 

0.0013 

0.000676 

0.000666 

0.000768 

0.000667 

0.000647 

0.000670 

0.00807 

0.0131 

0.0210 

0.00892 

0.01923 

0.88187 

0.01504 

0,00062 

0.00912 

0.00158 

0.001 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Exposure Exposure 1 Exposure 

Point Point Point 

Concentration Concentrat ion | Concentration 

American Eel White Sucker / Brown Bullhead Largemouth Bass 

Statistic (1) Rationale Value Statistic (1) Rationale Value i 1 Stat is t ical) 

95% UCL-NP (4) 0.05130 95% UCL-N (2) 0.0157 •' . 95% UCL-T 

95% UCL-NP (4) A 0.00626 95% UCL-NP (4) 0.0006 ! : 95% UCL-T 

95% UCL-N (2) 0.02431 95% UCL-T (3) 0.00064 95% UCL-NP 

95% UCL-T (3) 0.20236 95% UCL-NP (4) 0.0766 , . 95% UCL-T 

95% UCL-T (3) 0.05512 95% UCL-NP (4) 0.0750 J i 95% UCL-T 

95% UCL-NP W 0.00417 95% UCL-NP (4) 0.00035 | 95% UCL-NP 

95% UCL-N (2) 0.0112 95% UCL-NP (4) 0.0007 ,1 95% UCL-T 

95% UCL-NP (4) 0.00081 95% UCL-NP (4) 0.0004 ' Mean 

95% UCL-N (2) 0.2820 95% UCL-NP m 0.01794 | 
1 

Max 

Max (5) 0.012 95% UCL-NP (4) 0.00967 ! 1 Mean 

95% UCL-NP (4) 0.190 95% UCL-NP (4) 0.419 95% UCL-NP 

95% UCL-T (3) 0.193 95% UCL-NP (4) 0.625 95% UCL-T 

95% UCH.-T O) 18 95% UCL-T (3) A 7.36 95% UCL-T 

i 

93% UCL-T (3) 0.00000310 95% UCL-T (3) 0.000000240 1 95% UCL-T 

, 
95% UCL-NP (4) 0.00268 95% UCL-T (3) NS -_. NS 

Mean (6) 0.0022 95% UCL-T (3) NS NS 

Mean (6) 0.0024 95% UCL-T (3) NS NS 

Mean (6) 0.0025 95% UCL-T (3) NS NS 

Mean (6) 0.000632 95% UCL-NP (4) NS NS 

Mean (6) 0.00040 95% UCL-T (3) NS NS 

Mean («) 0.00079 95% UCL-NP (4) NS NS 

95% UCL-NP w 0.0114 95% UCL-N (2) NS NS 

95% UCL-NP (4) 0.0126 95% UCL-NP (4) NS NS 

95% UCL-NP (4) 0.02869 95% UCL-NP (4) NS NS 

95% UCL-T (3) 0.00686 95% UCL-NP (4) NS NS 

95% UCL-NP (4) 0,0236 95% UCL-T (3) NS NS 

95% UCL-N (2) 2.8888 95% UCL-T (3) NS NS 

93% UCL-NP (4) 0.03843 95% UCL-T (3) NS NS 

93% UCL-NP (4) 0.0003 Mean («) NS NS 

95% UCL-N (2) 0.00866 95% UCL-T (3) NS NS 

95% UCL-NP (4) 0.0003 • Mean (6) NS NS 

95% UCL-NP (4) 0.0003 Mean (6) NS NS 

Rationale 

(3) 

(3) A 

(4) 

(3) 

(3) 

(4) 

(3) 

(«) 
(5) 

(6) 

(4) 

(3) 

(3) A 

(3) 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

Exposure 


Point 


Concentration 


Combined Fish Diet (7) 


Value 


0.0329 


0.003 


0.014 


0.177 


0.0851 


0.0027 


0.006 


0.0008 


0.2056 


0,50 


0,226 


0.328 


22 


0.00000136 


0.0020 


0.0014 


0.0015 


0.0016 


0.000650 


0.00053 


0.00073 


0.00975 


0.0128 


0.0249 


0.00789 


0.0214 


1.8853 


0.02673 


0.0005 


0.00889 


0.001 


0.0005 
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Table 3.4.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe; Current/Future 
Medium: Biota 
Exposure Medium: Combined Fish Diet 

Exposure Chemical Exposure Exposure Exposure Exposure 

Point of Point Point Point Point 

Potential Concentration Concentration Concentration Concentrat ion 

Concern (1) American Eel White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet (7) 

Units Value Statistic (JL Rationale Value Statistic (1) Rationale Value Statistic (1) Rationale Value 

gamma-Chlordane MG/KO 0.00712 95% UCL-NP (4) 0.0089 95% UCL-NP (4) NS NS NS 0.0080 

Heptachlor MO/KO 0.000678 95% UCL-NP (4) 0.0003 Mean (6) ' NS NS NS 0.0005 

Heptachlor Epoxide MG/KO 0.0015 95% UCL-NP (4) 0.00070 95% UCL-N (2) NS NS NS 0.0011 

Technical Chlordane MG/KG 0.2615 95% UCL-NP (4) 0.674 95% UCL-T (3) NS NS. NS 0.468 

Inorganics 

Cadmium MO/KG 0.0971 95% UCL-NP (4) 0.0316 95% UCL-T (3) A NS NS NS 0.0644 

Chromium MO/KO 0.0933 95% UCL-T (3) A 0.112 95% UCL-NP (4) NS NS NS 0.103 

Lead MO/KG 0.580 95% UCL-N (2) 0.349 Max (5) NS ... NS NS 0.464 

Manganese MG/KG 5.04 95% UCL-T (3) 8.36 95% UCL-N (2) A NS ;, NS NS 6.70 

Mercury MG/KO 0.153 95% UCL-N (2) 0.136 95% UCL-NP (4) NS j . NS NS 0.144 

Mercury (methyl) MO/KO 0.269 95%-UCL-T (3) 0.147 95% UCL-NP (4) NS i NS NS 0.208 

Diotins 

HCX MO/KO 0.0000778 95% UCL-N (2) 0.0000615 95% UCL-N (2) NS NS NS 0.0000696 

Toxicity Equivalency (PCB Congeners)  Muliuiials MO/KO 0.0O0042 Max (5) 0.0000215 Max (5) NS NS NS 0.000032 

Toxicity Equivalency („ii~iiin/Puriii_i) - Miiiniimlf* MO/KG 0.000111 95% UCI.-NP (4) 0,000491 95% UCL-N (2) NS NS NS 0.000301 

LYMAN MII.I, Srliiivolallle Organic* 

Aceliaj—Uiylcne MG/KO 0.00193 95% UCL-NP (4) 0.00355 95% UCL-T (3) 0.0004 ,, 93% UCL-N (2) 0.002 

Benzo(a)_„_ticene MG/KO 0.000946 95% 'UCL-NP (4) A 0.00946 95% UCL-T (3) 0.00288 95% UCL-T (3) A 0.00443 

Benzo(a)pyrene, MO/KO 0.000962 95% UCL-NP (4) 0.01469 Max (5) 0.000704 i 95% UCL-NP (4) 0.00545 

Benzo(b)fluo—nthene MO/KG 0.00119 95% UCL-NP (4) . 0.00666 95% UCL-NP (4) 0.0008 95% UCL-NP (4) 0.003 

Ben_o(g,h,i)pery--e MO/KG 0.000645 Mean (6) 0.01143 Max (5) 0.000703 , 95% UCL-NP (4) 0.00426 

Dibei_o(a,h)anth—.cene MO/KG 0.00065 95% UCL-NP (4. 0.0027 95% UCL-T (3) 0.00038 95% UCL-NP (4) 0.0012 

Indeno(l,2,3-cd)pyrene MO/KG 0.000918 95% UCL-NP (4) A 0.01347 Max (5) 0.000579 95% UCL-NP (4) A 0,00499 

Phenanthrene MO/KG 0.02012 95% UCL-T (3) . 0.0212 95% UCL-T (3) . . .  . 0.0014 95% UCL-NP .. (4) 0.014 

Pesticides/PCBs , J 

4,4'-DDD MO/KG 0.01469 95% UCL-NP (4) 0.06351 95% UCL-T (3) 0.0020 95% UCL-NP (4) A 0,027 
4,4'-DDE MG/KO 0.04451 95% UCL-NP (4) 0.2134 95% UCL-T (3) 0.01037 95% UCL-NP (4) 0.08941 

4,4'-DDT MO/KO 0.00337 95% UCL-N (2) 0.0052 95% UCL-N (2) 0.0008 95% UCL-NP (4) A 0.003 

alpha-Chlordane MO/KG 0.02007 95% UCL-NP (4) 0.O4690 95% UCL-N (2) 0.002 , 95% UCL-NP (4) 0.02 

Aroclor-1254 MG/KG 0.95861 95% UCL-T (3) 3.21365 95% UCL-T (3) 0.2166 95% UCL-NP (4) 2.130 

Aroclor-1268 MO/KG 0.008058 Mean (6) 0.04370 95% UCL-T (3) 0.0127 95% UCL-NP (4) 0.0215 

beta-BHC MG/KO 0.0018 95% UCL-T (3) 0.0003 Mean (6) 0.00032 Mean (6) 0.0008 

Dieldrin MO/KO 0.00789 95% UCL-NP (4) 0.00862 95% UCL-T (3) 0.00061 95% UCL-NP (4) 0.0057 
gamma -Chicrdane MO/KO 0.00859 95% UCL-NP (4) 0.02921 95% UCL-N. (4) 0.00086 95% UCL-NP (4) 0.013 

Heptacllior Epoxide MO/KO 0.00227 95% UCL-NP (4) 0.0017 95% UCL-T (3) 0.00032 Mean (6) 0.0014 

Technical Chlordane MG/KO j 0.44722 95% UCL-NP (4) . 1 2.5751 . 95% UCL-T (3) 0.03671 , 95% UCL-NP (4) . 1.020 
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Table 3.4.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure j 

Combined Fish i 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site , 

North Providence, Rhode Island ' 

Scenario Timeframe Current/Future 

Medium: Biota 

Exposure Medium: Combined Fish Diet 

Exposure Chemical Exposure Exposure Exposure Exposure 

Point of Point Point 1 ' Point Point 

Potential Concentrat ion Concentrat ion -Concen t ra t io  n Concentration 

Concern (1) American Eel While Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet (7) 

Units Value Statistic ( 1  1 Rationale Value S ta t i s t i c  ! 1) Rationale Value Statistic (1) Rationale Value 

Inorganics 

Arsenic 

Cadmium 

MO/KO 

MO/KO 

0.024 

0,026 

Mean 

95% UCL-NP 
(6) 

(4) 

0.0276 

0.0228 

95% UCL-NP 

95% UCL-T 

(4) 

(3) A 

0.019 

0.00304 . 

Mean 

Max 
(«) 

(5) A 

• 0.024 

0.017 

Chromium MG/KG 0.131 95% UCL-NP (4) A 0.378 95% UCL-T (3) 0.0828 • Max (5) A 0.197 

Lead MO/KG 0,38 95% UCL-T (3) 0.594 95% UCL-N (2) 0.0090 95% UCL-N (2) 0.33 

Manganese MG/KO 4.98 95% UCL-T (3) 7.5 95% UCL-NP (4) A 0.46 95% UCL-T (3) A 4.31 

Mercury MO/KG 0.0349 95% UCL-NP (4) ' 0.118 95% UCL-T (3) 0.269 95% UCL-T (3) 0.141 

Mercury (methyl) MO/KO 0.0367 95% UCL-NP (4) 0.109 95% UCL-T . (3) 0.236 95% UCL-NP (4) 0.127 

Dioxins 

HCX MG/KO ' 0.0000805 95% UCL-T (3) 0.0000548 95% UCL-NP (4) 0.00000649 Max (5) 0.0000473 

Toxicity Equivalency (PCB Congeners) - Mammals MG/KO 0,0000604 Max (5) 0.0000503 Max (5) 0.0000109 Max (5) 0,0000405 

Toxicity Equivalency (Dicrxins/Furans) - Mammals MG/KG 0.000181 95% UCL-N (2) 0,000898 95% UCL-T (3) 0.0000315 95% UCL-T (3) 0.000370 

MANTON Semivolatlle Organics 

Accnapli—ylcne MG/KO NS NS NS NS NS NS 0.00041 Max (5) 0.00041 

Dibetlzo(a,h)anth—cene MG/KO NS NS NS NS NS NS 0.00022 Max (5) 0.00022 

Phenanthrene MO/KO NS NS NS NS NS NS 0.00498 Max (5) 0.00498 

I'-tlrldnvTr.'-i 

4,4'-UDE MG/KO NS NS NS NS NS NS 0.01235 Max (5) 0.01235 . 

alpha-C———lane MO/KO NS NS NS NS NS NS 0.00263 . Max (5) 0.00263 

Aroclor-1254 MO/KO NS NS NS NS NS NS 0.22052 Max (5) 0.22052 

Aroclor-1268 MG/KG NS NS NS NS NS NS 0.06755 Max (5) 0.06755 

Dieldrin MG/KO NS NS NS NS NS NS 0.00057 Max (5) 0.00057 

Endosulfan Sulfate MO/KG NS NS NS NS NS NS 0.0019 . Max (5) 0.0019 

gamma-Chlordane MG/KG NS NS NS NS NS NS 0.00096 Max (5) 0.00096 

Technical Chlordane MG/KG NS NS NS NS NS NS 0.06498 . Max i-f.5) 0.06498 

_. Inorganics 

Lead MG/KO NS • NS NS NS NS NS 0.0119 ' Max (5) 0.0119 

Mercury MG/KG NS NS NS NS NS NS 0.259 ! Max (5) 0.259 

Mercury (methyl) MG/KG NS NS NS NS •NS NS 0.278 Max (5) 0.2780 

Dioxins 

HCX MG/KO NS NS NS NS NS NS 0.00000536 ) Max (5) 0.00000536 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG NS NS NS NS NS NS 0.000031 Max (5) 0.0000310 

DYERVILLE Semivolatlle Organics • • 
Acenaphthylene MO/KO 0.00094 Max (5) NS NS NS NS i NS NS 0.00094 

Dibenzo(a,h)an_u_cene MO/KO 0,00017 Max (5) NS NS NS NS  : ' NS NS 0.00017 

Phenanthrene MG/KO 0.00632 Max (5) NS NS NS NS NS NS 0X10632 

MACTEC EnjJHuing and Consulting, Inc. 
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Table 3.4.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Biota 

Exposure Medium: Combined Fish Diet 

Exposure Chemical Exposure Exposure Exposure Exposure 

Point of Point Point Point Point 

Potential Concentration Concentration Concentration Concentrat ion 

Concern (1) American Eel White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet (7) 

Units Value Statistic (1) Rationale Value Statistic (1) Rationale Value Statistic (1) Rationale Value 

— 	 Pesticides/PCBs 

4,4'-DDD MO/KG 0.04068 Max (5) NS NS NS NS NS NS 0,04068 

4,4'-DDE MO/KO 0.01474 Max (5) NS NS NS NS NS NS 0.01474 

4,4,-DDT MO/KO 0.01467 Max (5) NS NS NS NS NS NS 0.01467 

alpha-Chtcn-dane MO/KG 0.01914 Max (5) NS NS NS NS NS NS 0.01914 

Aroclor-1254 MO/KO 0.4495 Max (5) NS NS NS NS : NS NS 0.4495 

Dieldrin MO/KG 0.01086 Max (5) NS NS NS NS NS NS 0.01086 

gamma-ClUordane MO/KO 0.0068 Max (5) NS NS NS NS NS NS 0.0068 

Heptachlor Epoxide MO/KO 0,00228 Max (5) NS NS NS NS i NS NS 0.00228 

Technical Cluordane MO/KO 0.38798 Max (5) NS NS NS NS NS NS 0.38798 

Inorganirs 

Cadmium MG/KO 0.261 Max (5) NS NS NS NS NS NS 0.261 

Lead MO/KG 0,562 Max (5) NS NS NS NS NS NS 0.562 

Manganese MG/KO 23 Max (5) NS NS NS NS NS NS 23 

Mercury MO/KO 0.113 Max (5) NS NS NS NS NS NS 0.113 

Mercury (mctliyl) MO/KO 0.122 Max (5) NS NS NS NS NS NS 0.122 

lll .i-ii . 

HCX MO/KO U,U(KJO:M:I Max (5) NS NS NS NS i NS NS 0.0000343 

Toxicity Equivalency (Dioxins/Furans) - Mamma- MO/KO 0.0000757 Max (5) NS NS NS NS NS NS 0.0000757 

Notes: 


(l)Cliemicals of potential concern are identified in Tables 2.1, 2.2, and 2.3 for site exposure areas and in Tables 2.8, 2.9, and 2.10 for reference/background areas. MG/KG = milligrams per kilogram 


(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 	 NC = Not Calculated 


(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 	 EPC = Exposure Point Concentration 


(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distributioa Arithmetic mean used to approximate the 95% UCL for nonparametric data. 	 UCL = Upper Confidence Limit on the arithmetic mean 


(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentratioa 


(6) All samples were non-detect, the value is the average of one-half of the reporting limits. 


(7) Combined Fish Diet EPCs were calculated by averaging the EPC values for each chemical across all sampled species. 


A - Chemical was not selected as a chemical of potential concern for that species. EPC was calculated in order to average combined fish EPCs for all species. 


T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 


NP - Tlie Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed The data are therefore assumed to be non-parametrically distributed. 


N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 


NS - Not Sampled 


Prepared by: KM 

Checked by: RAR 
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Table 3.S.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Surface Water 

Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium; Surface Water 

Exposure Medium: Surface Water 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration ! J Value Units Statistic (I) 

Concern (1) (qualifier) 
i 1 

ASSAPUMPSET 	 Inorganics i 
Arsenic MG/L 0.00175 NC 0.000491 1 0.000491 MG/L Max 
Manganese MG/L 0.135 NC 0.166 ;'lo:m MG/L Max 
Mercury MG/L 0.0000511 NC 0.00000215 0.00000215 MG/L Max 
Nitrite-N MG/L 0.00510 NC 0.0051 0.0051 MG/L , Max 
Dioxins/Furans 
Toxicity Equivalency (Dioxins/Furans) - Mammals MO/L 0.00000000534 NC 0.00000000534 0.00000000534 MO/L Max 

GREYSTONE 	 Inorganics , 
Arsenic MO/L 0.00136 NC 0.00055 0.00055 MG/L Max 
Manganese MG/L 0.131 NC 0.144 0.144 MG/L Max 
Mercury MG/L 0.0000346 NC 0.00000193 0.00000193 MG/L Max 
Nitrite-N MG/L 0.128 NC 0.13 0.13 MO/L , Max 
Dioxins/Furans 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/L 0,00000000564 NC 0,00000000564 0.00000000564 MO/L . Max 

ALLICNDAL-	 Volatile Organics 
Tclrachlorot-hcnc MG/L 0.00055 NC 0.0007 J 0.0007 MG/L Max 
Seinivolalile Organics 
bis(2-Ethylhexyl)phthalate MG/L 0.0048 0.0048 NP 0.001 J 0.001 MG/L Max 
Pesticides/PCBs 

' 	 Aldrin MG/L 0.000019 0.000019 NP 0.000011 J 0.000011 MG/L Max 
alpha-Chlordane MG/L 0.000020 0.000020 NP 0.00000069 J 0.00000069 MG/L Max 
Aroclor-1254 MG/L 0.00060 0.00060 NP 0.0046 0.00060 • MG/L 95% UCL-NP 
delta-BHC MG/L 0.000019 0.000019 NP 0.0000096 . 0.0000096 MG/L Max 
Endosulfan Sulfate MO/L 0.000059 0.00043 T 0.00049 0.00043 MO/L 95% UCL-T 
Endrin Aldehyde MO/L 0.000035 0.000035 . NP 0.0000028 J 0.0000028 MO/L Max 
gamma-Chlordane MG/L 0.000025 0.000025 NP 0.00012 0.000025 MG/L 95% UCL-NP 

Rationale 

(4) 
(4) 
{") 
(4) 

(4) 

(4) 

(4) 
(4) 
(4) 

(4) 

(4) 

(4) 

(4) 
(4) 
(3) 

(4) 
(2) 
(4) 
(3) 
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Table 3.5.RME	 :|„ 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Surface Water 

Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Chemical Units Arithmetic 9 5 % UCL Maximum - Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

Inorganics 
Arsenic 	 MG/L 0.0044 0.0044 NP 0.0125 0.0044 MG/L 95% UCL-NP (3) 
Barium 	 MO/L 0.044 0.044 NP 0.271 0.044 MG/L 95% UCL-NP (3) 
Chromium 	 MO/L 0.0051 0.018 T 0.042 0.018 MG/L 95% UCL-T (2) 
Lead 	 MC./L 0.021 0.021 NP 0.223 0.021 MG/L 95% UCL-NP (3) 
Manganese 	 MG/L 0.40 0.98 T 2.6 0.98 MG/L 95% UCL-T (2) 
Mercury 	 MG/L 0,000065 0.000065 NP 0.00000319 0.00000319 MG/L Max (4) 
Thallium 	 MG/L 0.0037 0.0037 NP 0.0145 0.0037 MG/L 95% UCL-NP (3) 
Nitrate 	 MG/L 0.76 NC 0.773 0.773 MG/L Max (4) 
Nitrite-N 	 MG/L 0.12 NC 0.139 . 0.139 MG/L Max (4) 
Dioxins/Furans 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/L 0.0000011 0.0000011 NP 0.0000129 0.0000011 MG/L 95% UCL-NP (3) 

LYMAN MILL 	 Seintvnlatile Organics . 
Acenaphthylene MG/L 0.0042 0.0042 NP 0.00000132 J 0.00000132 MO/L Max (4) 
bia(2-fitliylhcxyl)plil-alalc MO/L 0.017 0.017 NP 0.16 • I 0.017 MG/L 95% UCL-NP (3) 
Pesticldes/PCBs • 

Aldrin MG/L 0.000023 0.000023 NP 0.000069 0.000023 MG/L 95% UCL-NP (3) 
alpha-Chlordane MG/L 0.000021 0.000021 NP 0.000019 J ..0.000019 MO/L Max (4) 
Endosulfan Sulfate MG/L 0.000039 0.000039 NP 0.0000032 J 10.0000032 MG/L Max (4) 
Endrin Aldehyde MG/L 0.000026 NC 0.000005 J i„0.000005 MG/L Max (4) 
gamma-Chlordane. MG/L 0.000021 0.000021 NP 0.000021 J '. 0.000021 MO/L 95% UCL-NP (3) 
Inorganics i . : -
Arsenic 	 MG/L 0.0023 0.0046 T 0.0092 J 0.0046 MG/L 95% UCL-T (2) 
Barium MG/L 0.021 6.021 NP 0.0311 i 6.021 MG/L 95% UCL-NP (3) 
Chromium MG/L 0.0023 0.0023 NP 0.0063 '•: 0,0023 MG/L 95% UCL-NP (3) 
Lead MG/L 0.0044 0.0044 NP 0.0218 0.0044 MG/L 95% UCL-NP (3) 
Manganese MG/L 0.13 0.13 NP 0.436 0.13 MG/L 95% UCL-NP (3) 
Mercury MG/L 0.000063 0.000063 NP 0.00000394 0.00000394 MG/L Max (4) 
Thallium MG/L 0.0022 0.0022 NP 0.0077 J 0.0022 MG/L 95% UCL-NP (3) 
Nitrate MG/L 0.76 NC 0.765 ' 0.765 MG/L Max (4) 
Nitrite-N MG/L 0.084 NC 0.0865 0.0865 MG/L Max (4) 
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Table 3.5.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Chemical Units Arithmetic 9 5 % UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 
Concern (1) (qualifier) 

Dioxins/Furans . 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/L 0.00000013 0.0000037 T 0.000000861 0.000000861 MG/L Max (4) 


(1) Chemicals of potential concern are identified in Table 2.5 and Table 2.14 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-T: 95% Upper Concentration Limit on the mean, iognormal distribution 

(3) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate Ihe 95% UCL for nonparametric data. 

(4) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL is not calculated), or if the 95% UCL is greater than the maximum concentration. 

T - The Shapiro-Wilk W Test indicates Ihat the data are log-normally distributed. 


NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed, 


N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 


Qualifier Definitions: 

J - Value ia estimated, 

MQ/L " milligrams per liter 

NC= Not Calculated 

EPC - Exposure Point Concentration 

UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by; KJA 

Checked by; MJM 
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Table 3.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


Sediment 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site ! 

North Providence, Rhode Island ! 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 

E x p o s u r e C h e m i c a l Uni t s Ar i thmet i c 9 5  % U C  L M a J d m u m Exposure Po in t C o n c e n t r a t i o n 

Point of M e a  n (d is t r ibut ion) Detected 

Po ten t i a l C o n c e n t r a t i o n Value Uni t s Stat is t ic (1) Ra t iona le 

C o n c e r n (1) (qualifier) if 

ASSAPUMPSET Semivolatlle Organics 

2-Methylnaphthalene MG/KO 0.22 NC 0.01855 0.01855 MO/KO Max (5) 

Acenaphthylene MG/KO 0.19 NC 0.0589 0.0589 MG/KO Max (5) 

Benzo(a)—ithracene MO-CO 0.52 NC 1 1 MG/KO Max (5) 

Benzo(a)pyrene MO/KO 0.53 • NC 0.84 0.84 MG/KO Max (5) 

Benz_(b)-.on—thene MO/KO 0.63 NC 1.4 1.4 MO/KG Max (5) 

Benzo(g,h,i)r—rylene MO/KG 0.40 NC 0.59468 0.59468 MG/KO Max (5) 

Dibenzo(a,h)ali—racene MG/KO b ' . i . NC 6.17898 0.17898 MO/KO Max (5) 
Indeno(l,_,3-cd)pyrene MO/KO 0.43 NC 0.65 0.65 MG/KG Max (5) 

Phenanthrene MO/KO 0.54 NC 0.79474 0.79474 MO/KO Max (5) 
Pesticldes/TCBs 

alpha-Chlore—ne MG/KO 0.0013 NC 0.00133 J 0.00133 MO/KO Max (5) 

Aroclor-1254 MO/KO 0.032 NC 0.05755 0.05755 . MO/KG Max (5) 
Aroclor-1268 MO/KO ' 0.023 NC - 0.04166 0.04166 MO/KG Max (5) 
gan——-Chlordane MO/KO 0.0012 NC . ' 0.00065 J 6 .000 . . MO/KO Max (5) 
Technical Chlordano MO/KO 0.11 NC 0.15253 J 0.15253 MO/KO Max (5) 
Inorganics 

Aluminum MO/KO 9841 NC 21774 J 21774 MG/KO Max (5) 
Arsenic MO/KO 2.7 NC 5.21 J 5.21 MO/KO Max (5) 
Cadmium MO/KG 0.37 NC 0.858 0.858 MO/KO Max (5) 
Chromium MQ/KG 10.4 NC 17.5 J 17.5 MQ/KQ Max (5) 
Copper MQ/KG 11.8 NC 18.3 3 18.3 MO/KG Max (5) 
Lead MO/KO 40.5 NC 88.6 1 88.6 MG/KO Max (5) 
Manganese "" MO/KO 711 NC 1590 1590 MO/KO Max (5) 
Mercury MO/KO 0.051 NC 0.114 0.114 MO/KO Max (5) 
Nickel MQ/KG 10.1 NC 20 J '20 MO/KO' Max (5) 
Thallium MG/KG 0.43 NC 0.354 J 0!354 MO/KQ Max (5) 
Vanadium MO/KO 17.0 NC 32 132 MG/KO Max (5) 
Dioxins/Furans 

HCX MQ/KG 0.0000172 NC 0.0000172 J 0.0000172 MO/KO Max (5) 
Toxicity Equivalency (Dioxins/Furans)  Mammals MO/KO 0.00000379 NC , 0.00000773 0.00000773 MG/KO Max „ (5) 

MACTEC Engineering and Consulting, Inc. 
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Table 3.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 

E x p o s u r e C h e m i c a l Uni t s A r i t h m e t i c 9 5 % U C L M a x i m u m 

Po in t of M e a n (d i s t r ibu t ion) De tec ted 

Potent ia l C o n c e n t r a t i o n 

C o n c e r n (1) (qual if ier) 

GREYSTONE Semivolatlle Organics 

2-Methylnaphthalene MG/KG 1.1 NC 0.07478 J 

Acenaphthylene MG/KO 1.1 NC 0.19279 J 

Benzo(a)anth racene MO/KG 1.5 NC 3.5 

Benzo(a)pyrene MO/KG 1.4 NC 3.1 

Benzo(b)flu-—llll ene MO/KO 1.5 NC 3.1 

Benzo(g,li,i)peryIene MO/KO 0.9 NC 2.07671 J 

Dibe—.o(a,h)an—racene MO/KO 1.6 NC 6.77 J 
Indeno( 1,2,3 -cd)pyren e MO/KO 1,0 NC 2.18335 J 

Phenanthrene MO/KO 2.1 NC 4.8 

Pesticides/PCBs 

alpha-Chlordane MG/KG 0.0061 0.0061 NP 0.01746 J 

Aroclor-1254 MO/KO 0.1 0.5 T 0.38 

Aroclor-1268 MO/KG 0.14 NC 0.24667 

gartiina-Cliltirdalio MO/KO 0.005 0,005 NP 0.01016 

Technical C.liliiriliino MO/KO 0.4015 NC 0.62618 

Inorganics 

Aluminum MO/KG 8210 15554 T 24690 ! 

Antimony MG/KO 0.73 4.3 T 4.3 J 

Arsenic MG/KO 3.9 9.6 T 13.5 

Cadmium MO/KO 0.81 10.4 T 4.35 

Chromium MQ/KG 99.3 601 T 271 

Copper MG/KO 72.8 650 T 436 

Lead MG/KO 179 179 NP 570 

Manganese MO/KO 599 599 NP 1990 
Mercury MG/KO .0.21 1.0 T 0.757 

Nickel MO/KO 31.2 142 T 261 

Thallium MO/KO 0,37 0.37 NP 0.71 ! 

Vanadium MG/KO 37.6 79.0 T 129 

Dioxins/Furans 

HCX MG/KG 0.0000325 NC 0.000154 J 

Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KG 0.0000349 0.000121 T 0.000179 

Toxicity Equivalency (PCB Congeners) - Mammals MO/KO 0.0000249 NC 0.0000249 

Exposu re Po in t

Value Uni ts 

I 

1 


0.07478 MG/KG 


0.19279 MO/KO 


3.5 	 MO/KO 

MQ/KG:a-.! MG/KO41 
2.07671 MO/KO 


(-77 MO/KO 


2-J.8.35 MO/KO 


MG/KO
•1.8 
'.' 

0.0061 MG/KQ 


0!38 MO/KO 


0.24667 MG/KG 


0.JJ05 MG/KO 

6.62618 MO/KO 


;
15554 MQ/KG 

4.3 MO/KO 

9.6 MCVKO 

,4.35 MQ/KG 

.271 MQ/KQ 

•436 MQ/KQ 

179 MG/KG 

599 MO/KO 

0.757 MQ/KG 

MO/KOm. ...0.37- M G / - Q 

'79.0 MO/KQ 
1 

0.000154 MG/KO 

0:000121 MO/KG 

0.0O0O249 MG/KO 

C o n c e n t r a t i o n 

Statist ic (I) 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

95% UCL-NP 


Max 


Max 


95% UCL-NP 


Max 


95% UCL-T 


Max 


95% UCL-T 


Max 


Max 


Max 


95% UCL-NP 


95% UCL-NP 


Max 


95% UCL-T 


95% UCL-NP 


95% UCL-T 


Max 


95% UCL-T 


Max 


Rat ionale 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(4) 

(5) 

(5) 

(4) 

d ) 

(3) 

(5) 

(3) 

(5) 

(5) • 

(5) 

(4) 

(4) 

(5) 

(3) 

(4) 

(3) 

(5) 

(3) 

(5) 
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Table 3.6.RME 

Medium-Specific Exposure Point Concentration Summary • Reasonable Maximum Exposure 


Sediment 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe; Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 

E x p o s u r e Chemica l Uni t s Ar i thme t i c 9 5  % U C  L M a x i m u  m | Exposu re Po in t C o n c e n t r a t i o n 

Po in t of M e a  n (d i s t r ibu t ion) Detec ted 

Potent ia l 

C o n c e r n (1) 

C o n c e n t r a t i o n 

(qualif ier) 

Value 

1 
Units Stat is t ic (1) Ra t iona le 

ALLENDALE Semivolatlle Organics i 

2-Methylnaphthalene MO/KO 1.6. 3.7 T 0.13608 0.13608 MO/KG Max (5) 

Acenaphthylene MG/KO 1.6 1.9 N 0.97 J 0l97 MO/KO Max (5) 

Benzo(a)anthracene MG/KO 2.2 3.4 T 8.4 ,3.4 MO/KO 95% UCL-T (3) 

Benzo(a)pyrene MG/KO 2.3 4.0 T 9.2 ,4.0 MO/KO 95% UCL-T (3) 

Benzo(b).—.oranlhene MO/KO 2.8 4.4 T 9.5' ;'4:'4 MO/KO 95% UCL-T (3) 

Benzo(g,h,i)peryleiie MO/KO 2.0 2.0 NP 7 •!?..o MG/KG 95% UCL-NP (4) 

Benzo(k)-UC-—thene MO/KO 2.6 3.9 T 9.2 l±9 MO/KG 95% UCL-T (3) 

b_(2-Ethylhexyl)phthalate MG/KG 2.3 3.2 T 12 I3!2 MO/KO 95% UCL-T (3) 

D—ienzo(a,h)anthracene MG/KO 1.4 2.0 T 2.6 J 12.0 MQ/KQ 95% UCL-T (3) 

Inr_eno(],2,3-cd)pyrene MO/KO 1,9 3.2 T 6.8 J 3.2 MO/KO 95% UCL-T (3) 

Pentachlorophenol MO/KO 4.6 6.5 T 18 J 6.5 MG/KO 95% UCL-T (3) 

Phenanthrene MO/KO 2.9 4.8 T 12 . 4.8 MG/KG 95% UCL-T (3) 

Pesticldes/PCTs i  i 
alpha-Chlortliuie MO/KO 0.0113 0,0)13 NP 0.062 0 .0113 MO/KO 95% UCL-NP (4) 
Aroclor-1254 MO/KO 1.5 2.4 • T 27 , 2 - 4 MQ/KQ 95% UCL-T (3) 
Aroclor-1260 MO/KO 0.20 0.20 NP 0.27 J 0 .20 M O / k d 95% UCL-NP (4) 
Aroclor-1268 MO/KO 0.079 0.079 NP 0.15642 0J079 MG/KO 95% UCL-NP (4) 
delta-BHC MQ/KQ 0.0013 0.0014 T 0.0024 J 0 .0014 MO/KO 95% UCL-T (3) 
Dieldrin MO/KO 0.0090 0.0090 NP 0.11297 J 0 .0090 MG/KO 95% UCL-NP (4) 
Endosulfan II MO/KG . 0.037 0.037 NP 0.44 • J 6 ,037 MO/KO 95% UCL-NP (4) 
Endosulfan sulfate MG/KO 0.0027 0.0027 NP 0.00902 0 :0027 MO/KO 95% UCL-NP (4) 
Endrin aldehyde MO/KO 0.0024 0.0029 T 0.011 J 0 .0029 MO/KG 95% UCL-T (3) 
Endrin Ketone MO/KO 0.0038 0.0038 NP 0.034 0 .0038 MO/KO ' 9 5  % UCL-NP (4) 
gamma-Chlordane MO/KO 0.0097 0.017 T 0.074 ' J 0 . 0 1 7 MG/KO 95% UCL-T (3) 
Technical Chlordane 

Inorganics 

MQ/KQ . 0.52 0.65 N 0.85181 0:65 

HJI 
MO/KG 95% UCL-N (2) 

Antimony MO/KG 2.3 4.8 T 13.7 J 4.8 MG/KO 95% UCL-T . (3 ) 
Arsenic MO/KO 5.8 5.8 N P . 18 J 5.8 MG/KO 95% UCL-NP (4) 
Cadmium MO/KO 1.2 1.2 NP 5.2 J 1.2 MO/KO 95% UCL-NP (4) 
Chromium , MQ/KQ 142 238 T 536 / 238 MO/KO 95% UCL-T O) 
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Table3.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

"ft 
Exposure Chemical Units Aritlunetic 95% UCL Maximum 	 i/i Exposure Point Concentration 

{Point of 	 Mean (distribution) Detected 'w 
Potential Concentration Value Units Statistic (1) 

Concern (1) (qualifier) ir 
• 1 

Lead 	 MO/KO 329 488 T 1090 4'88 MQ/KQ 95% UCL-T 

Manganese 	 MO/KO 430 531 T 1966 .31 MO/KO 95% UCL-T 

Mercury 	 MO/KO 0.47 0.97 T 3.6 J 0:97 MO/KO 95% UCL-T 

Nickel 	 MO/KO 26.7 26.7 NP 94.6 MO/kd 95% UCL-NP 

Thallium 	 MO/KO 7.3 7.3 NP 6.8 J E. MO/KO Max i* 
Vanadium MO/KO 36.2 45.9 T 89.3 .6.9 MO/kd 95% UCL-T 

Dioxins/Furans 

HCX 0.0271 6.94 T 0.365 J 0:365 MO/KO Max 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KO 6.00574 0.00574 NP 6.073 J 6.(ii574 MO/kd 95% UCL-NP 

Toxicity Equivalency (PCB Congeners) - Mammals MO/KO 0.000000112 NC 0.000000112 0.000000112 MG/KO Max 

LYMAN MILL 	 Semtvolatile Organics 'j 

2-Methylnaphthalene MO/KO 0.9 0,9 NP 0.1 J 9;,1 MO/KO Max 

4-Chl_ro-3-methyIphenol MO/KO 1.1 1.4 N 2.2 J •1.4 MG/KG 95% UCL-N 

4-Nitrophciiol MO/KO 2.5 2.5 NP 2.2 J MO/KO Max 

A—inn.ililliyjtitio MO/KO 0:9 0.9 NP 0.42856 6,42856 MO/kd Ma\ 

Bcn7tya):ilitliraceiio MO/kd 1.4 2.8 T 5.5 J 2.8 MO/kd 95% UCL-T 
Benzo(a)pyreiie MO/KO 1.4 2.9 T 6.17711 2.9 MO/KO' 95% UCL-T 
Ben.o(b)-Uoran thene MG/KG 2.1 4.5 T 13 J» 4.5 MG/KO 95% UCL-T 

\M 

Benzo(g,h,i)perylene MO/KO 1.3 3.0 T 4.85176 3.0 MG/KG 95% UCL-T 
Benzo(k)fluoran thene MG/KG 1.1 2.1 T 7.30225 ,2.1 . MO/KO 95% UCL-T 
bis(2-E-ylhexyl)phthal..te MO/KO 2.6 5.2 T 50 J* '5.2 MO/KG 95% UCL-T 
D—ier_o(a,h)ai—.iracei- MO/KO 0.77 1.1 T 1.0694 1.0694 - MO/KO Max 
Indeno(l,2,3-cd)pyrene MG/KO 1.3 2.7 T 5.25309 2.7 MG/KO 95% UCL-T 
N -Ni t—iso-di-n-propyl amin e MG/KO 1.1 1.3 N 1.4 J 1.3 MG/KO 95% UCL-N 
Pentachlorophenol MG/KG 2.6 2.6 NP 1.4 J 1.4 MG/KG Max 
Phenanthrene MG/KO 1.5 2.8 T ' 8.37861 2.8 MG/KO 95% UCL-T 

Pesticides/PCBs 

alpha-Chlordane MO/KG 0.016 0.032 T 0.14075 0.032 MG/KG 95% UCL-T 
Aroclor-1254 MO/KO 0.27 0.49 T 2.2 J 0.49 MO/KO 95% UCL-T 
Arcclor-1260 MO/KO 0.024 0.027 T 0.043 / 0.027 MO/KO 95% UCL-T 
Aroclor-1268 MG/KO 0.12 NC 0.31379 5 0.31379 MG/KO Max 

Dieldrin 	 MG/KO 0.0038 0.0044 T 0.017 P 0.0044 MG/KG 95% UCL-T 

Rationale 

(3) 

(3) 

(3) 

(4) 

(5) 

(3) 

(5) 

(4) 

(5) 

(5) 

(2) 

(5) 
(5) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(5) 

(3) 

(2) 

(5) 

(3) 

(3) 

(3) 

(3) 

(5) 

(3) 
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Table 3.6.RME 

Medium-Specific Exposure Point Concentration Summary • Reasonable Maximum Exposure 


Sediment 

E x p o s u r e Chemica l 

Po in t of 

Potent ia l 

C o n c e r n (1) 

Endosulfan II 

Endosulfan sulfate 

gamma-Chlordane 

Technical Chlordane 

Inorganics 

Antimony 

Arsenic 

Cadmium 

Chromium 

Lead 

Mangmese 

Mercury 

Nickel 

Thallium 

Vanadium 
• : • • Din—lts/1-runs 

HCX 

Toxicity Equivalency (PCB Congeners)  Mammals 

Toxicity Equivalency (Dioxins/Furans)  Mammals 

MANTON Semivolatlle Organics 

Benzo(a)an„racene 

Benzo(a)pyrene 

Benzo(b)l—.oranthene 

Benzo(g,h,i)perylene 

Benzo(k)-Uoranthene 

bis(2-Ediylhexyl)phtliaIate 

Indeno( 1,2,3-cd)pyrene 

Phenanthrene 

Pesticides/PCBs 

alpha-Chlordane 

garniTia-Chlordane 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium; Sediment 
Exposure Medium: Sediment 

M a x i m u m 

Detected 

C o n c e n t r a t i o n 

(qualif ier) 

0.017


0.01055 


0.06988 


2.21273 


., 
5.3

13.2

23.9 


310


721


1970 


0.946 


187

0.883

91.7

0.167

0.0000649 

. 0.00803. 

0.3

0.37

0.64

0.22

0.2

0.43

0:29

0.3

0.004 

0.005. 

Uni t s 

MO/KO 

MO/KG 

MG/KG 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MG/KO 

MO/KO 

MG/KO 

MG/KO 

MG/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KG 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KG 

MO/KO 

MG/KO 

MG/KO 

MO/KG 

MG/KO 

Ari t l imet ic 


M e a n 


0.004 

- 0.003 

0.0089 

1.29 

1.3 

5.2 

2.1 

98.9 

•	 235.6 

554 

0.29 

32.8 

0.58 

35.5 

0.0135 

0.000033 

0.00179 

0.15 

0.18 

. 0.31 

0.11 

0.18 

0.31 

0.15 

•	 0.14 

0.0022 

0.0025 

9 5 % U C L 

(d is t r ibut ion) 

0.005 T 

0.003 NP 

0.015.	 T 

NC 

3.1 T 

6.4 T 

2.1 NP 

200 T 

375.1	 T 

843 T 

0.62 T 

69.2 T 

0,58 , NP 

42.4 T 

0,0135 NP 

NC 

• 0.0361 T 

NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 

NC 

P 


J 


J 


J 


J 


J 

J 

J 

J 

J 

J 

J 

J 

J 

1 

J 

J 

1 

Value 
1 

0.005 

pix
0.015 

2.21273 

i-;' 

(3.11 


i-V.. 

(2.1 


.200 


375.1 


843 


6.62 

69.2 


;0.58 


42.4 


-,l • 

0.0135 


0.0000649 


0:60803' 

"i 

0.3 

0.37 

,,(3.64 

o;_2. 

••10.2 

0.43 

0.29 

0.3 

0.004 

, '0.005 

Exposu re Po in t

Uni t s 

MO/KO 

MG/KO 

MG/KO 

MO/KG . 

MO/KO 

MO/KO 

MO/KO 

MO/KG 

MO/KO 

MQ/KQ 

MG/KG 

MQ/KG 

M O / k d 

MO/KO 

MG/KO 

MO/KO 

. MO/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KG 

M O / k d 

MO/KO 

MO/KO 

MO/KO 

MG/KO 

MO/KO 

 C o n c e n t r a t i o n 

Stat is t ic (1) 

95% UCL-T 

95% UCL-NP 

95% UCL-T 

, . Max 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

95% UCL-T 

95% UCL-NP 

Max 

•,	 , Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Ra t iona le 

(3) 

(4) 

(3) 

. . (5) 

(3) 

(3) 

(4) 

(3) 

(3) 

(3) 

(3) 

(3) 

(4) 
(3) 

(4) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 
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Table 3.6.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure, 


Sediment 

Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island


Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 

E x p o s u r e C h e m i c a l Uni ts A r i t h m e t i c 9 5 % U C L M a x i m u m 

Poin t of M e a n (d i s t r ibu t ion) De tec ted 

Po ten t ia l C o n c e n t r a t i o n 

C o n c e r n (1) (qual if ier) 

Inorganics 

Arsenic MG/KO 0.77 NC 0.97 J 

Cadmium MO/KO 0.68 NC 0.96 J 

Chromium MO/KO 13.4 NC 18.6 J 

Lead MO/KO 45.9 NC 91 J • 

Manganese MO/KO 128 NC 219 - j 

Vanadium MO/KO 5.7 NC 7.1 

Dioxins/Furans 

HCX MG/KO 0.000117 NC 0.000263 1 

Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KO 0.000433 NC 0.000999 

DYERVILLE 	 Semrvolatile Organics -^

2-Methylnaphthalene MG/KO 0.12 NC 0.031 J 

Acenaphthylene MO/KO 0.16 NC 0.27 

Benzo(a)aiithnicene , MO/KO 1.4 NC 2.6 

Bon/.ii(n)|iyrono MO/KO 1.4 NC 2.2 
I l t l t l — l | ) . ) l l l l l l C l l l ( l l O l l O MO/KO 2.5 • ' NC 4 J 

Bcnzo(g,h,i;i—rylcne MO/KO 1.1 NC 1,6 J* 

Benzo(k)-Uoran thene M O / k d 0.71 NC 1.1 

bis(2-EthyIhexyl)phtha—te MQ/KG 1.1 NC 1.6 

Dibenzo(a,h)—l—racene MO/KQ 0.20 NC 0.32 J 

Indeno(l,2,3-cd)pyrene MO/KG 1.4 NC 2 

Phenanthrene MG/KG 1.4 NC 2.9 

Pesticides/PCBs 

alpha-Chlordane MG/KG 0.0043 NC 0.011 

Aroclor-1254 MO/KG 0.49 NC 1.3 

Dieldrin MG/KO NC 0.03 6.6 
Endosulfan sulfate MG/KO 0.0 NC 0.011 

Inorganics 

Arsenic MO/KO 4.4 NC 2.1 J 

Cadmium MG/KO 1.7 NC 4 J 

Qirom—it- MO/KO 155.5 NC 385 

• • ' 

; 
' 

:

Value 

r ; ' 
t i 

i • 

0.97 

$9 .6 , 

l'8.'6 

"91 

219 

7.1 

0.000263 

0.000999 

0.031 


0.27 


2.6 


2.2 


4 


1.6 


1.1 


1.6 


0.32 


2 


2.9 


0.011 


1.3 


0.03 


0.011 


2.1 


4 


. 385 


 E x p o s u r e Po in t

Uni t s 

MG/KO 

MG/KO 

MG/KO 

MO/KO 

MO/KO 

MG/KO 

MG/KO 

M O / k d 

MG/KG 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MO/KO 

MG/KO 

MG/KG 

MO/KO 

MG/KG 

MG/KO 

MQ/KG 

MG/KO 

MO/KG 

MG/KO 

MO/KO 

MG/KQ 

• MG/KO 

 C o n c e n t r a t i o n 

Statist ic (1) 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Ra t iona le 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

15) 

IS) 
(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

W 
(5) 

(5) 

(5) 

(5) 
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Table 3.6.RME 
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Sediment 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure 

Point 

Chemical 

of 

Potential 

Concern (1) 

Units Arithmetic 

Mean 

95% UCL 

(distribution) 

Maximum 

Detected 

Concentration 

(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (I) Rationale 

Lead 

Manganese 

Mercury 

Nickel 

Vanadium 

Dioxins/Furans 

HCX 

Toxicity Equivalency (Dioxins/Furana) - Mammals 

Toxicity Equivalency (PCB Congeners) - Mammals 

MG/KO 

MO/KG 

MO/KO 

MO/KG 

MG/KO 

MG/KG 

MG/KG 

MO/KO 

159.6 

332 

0.40 

19.0 

16.0 

0.000173 

0.000110 

0.000000025 

NC 

NC 

NC 

NC 

NC_ 

NC 

NC 

NC 

307 

598 

1.06 

35 

28.4 

0.000448 

0.000152 

0.0000000253 

307 

598 

1.06 

35 

28.4 

0.000448 

0.000152 

• 0,0000000253 

MG/KO 

MO/KO 

MG/KG 

MO/KO 

MG/KO 

MG/KG 

MG/KQ 

MO/KO 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

Max 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(1) Chemicals of potential concern are identified in Table 2.6 and Table 2.15 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, norma! distribution 

(3) 95% UCL-T; 95% Upper Concentration Limit on the mean, logn-Tmal distribution 

(4) 95% UCL-NP: 95% Upjwr Concentration Limit on tho moan, nonparametric distribution. Arithmetic mean used lo apjroximato tho 95% UCL for nonparametric data. 

(5) Max: Maximum detected concentralion, applied if Cower than 10 Hitmploti (95% UCL not calculated), or if the 95% UCL in greater than the maximum concentration. 

T  The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP  The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed 

N  The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 

J = Value is estimated 

MO/KO= milligrams per kilogram 

NC = Not Calculated 

EPC = Exposure Point Concentration 

UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 


Checked by: MJM 


MACTEC Engineering and Consulting, Inc. 
51228.25 
P:\W9^3VT\COE.NAE\B,lUII«\C«ntr.daU\T2. - BCRA\INTER1MFINALBHHRA\TABLES\TABLE 3»\EPC-SED. EPC RME 

Page 7 of 7 3/18/2004 

http:51228.25


Table 3.7.RME 

Medium-Specific Exposure Point Concentration Summary • Reasonable Maximum Exposure 

Bank Soil 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Bank Soil 

Exposure Chemical Units Arithmetic 9 5 % U C L Maximum Exposure Point Concentrat ion 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

GREYSTONE Semivolatlle Organics 

2-Mcthylnaphthalene MG/KG 0,1071 NC 0.17022 J 0T7022 MG/KG Max (3) 
Acenaphthylene " MG/KG 0.31765 NC 0.49749 6.49749 MG/KG Max (3) 
Benzo(a)anthj-Ccne MG/KG 3.09372 NC 3.41086 3.41086 MG/KG Max (3) 
Benzo(a)pyrene MO/KO 3.07718 NC 3.41803 3.41803 MG/KG Max (3) 
Benzo(b) fluoranthene MG/KG 3.45207 NC 4.28861 4.28861 MG/KG Max (3) 
Benzo(g,h,i)perylene MG/KG 2.336 NC 2.87139 2.87139 MG/KG Max (3) 
Dibenzo(a,h)anthracene MG/KG 0.61485 NC 0.72851 0.72851 MO/KG Max (3) 
Indeno( 1,2,3-cd)pyrene MG/KG 2.51886 NC 3.0929 3.0929 MG/KG Max (3) 
Phenanthrene MG/KG 3.95543 NC 5.30136 5.30136 MG/KG Max (3) 
Pesticldes/PCBs 
alpha-Chlordane MG/KG 0.0178 NC 0.03592 0.03592 MG/KG Max (3) 
Aroclor-1254 MG/KG 0.51998 NC 0.83872 0.83872 MG/KG Max" (3) 
Aroclnr-1268 MG/KO 0.08389 NC 0.13953 1 0.13953 MG/KG Max • (3) 
Enilosulfan Sulfate MO/KO 0.00650 NC 0.01269 J 0.01269 MG/KG Max (3) 
Technical Chlordane MO/KG 0.4307 NC 0.73538 0.73538 - MG/KG Max (3) 
Inorganics 
Aluminum MG/KG 15899 NC 21793 J 21793 MO/KG Max (3) 
Arsenic MG/KG 7.72 NC 12.2 12.2 MG/KG Max (3) 
Chromium MG/KG 231 NC , 291 291 MG/KG Max (3) 
Copper MG/KG 205 NC 324 324 MG/KG Max (3) 
Lead MG/KG 450 NC 591 591 MG/KO Max (3) 
Manganese MG/KG 1841 NC 4126 4i26 MG/KO Max ~" (3) 
Mercury MG/KG . 0.582 NC 0.811 0.811 MG/KG Max (3) 
Molybdenum MG/KO 54.0 NC 87.7 J S7.7 MG/KG Max (3) 
Nickel MG/KO 120 NC 387 387 MG/KG Max (3) 
Thallium MG/KG 0.461 NC 0.585 0.585 MO/KG Max (3) 
Vanadium , MG/KO 82.3 NC . . 103 103 MG/KG Max (3) 
Dioxins/Furans 
HCX MG/KO 0.000193 NC 0.000417 0.000417 MG/KG Max (3) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG • 0.0000549 NC 0.000109 . 0.000109 . MG/KG Max (3) 
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Table 3.7.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 

Bank Soil 

Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Bank Soil 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

ALLENDALE 	 Dioxins/Furans 

2,3,7,8-TCDD MG/KG 0.00027 0.00027 NP 0.00151 0.00027 MG/KG 95% UCL-NP (2) 

(1) Chemicals of potential concern are identified in Table 2.7 and Table 2.16 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-NP; 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 

(3) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is'greater than the maximum concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 

N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

MG/KO-milligrams per kilogram - - , • 

EPC - Exposure Point Ciilicciitralion 

UCL - Upper Confidence Limit on the arillunelic mean 

Prepared by: KJA 

Checked by: MJM 
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Table 3.8.RME 

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure 


Fogarty Center 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe; Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Chemical Units Arithmetic 9 5 % UCL Maximum Exposure Point Concentrat ion 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) ., Rationale 

Concern (1) (qualifier) 

FOGARTY CENTER 	 Semivolatlle Organics 
2-MethylnaphU—lene MG/KG 0.522 NC 1.56 1.56 MG/KG Max (2) 
Acenaphthylene MG/KG 0.0575 NC 0.152 0.152 MG/KG Max- (2) 
Benzo(a)anthracene MG/KG 2.53 NC 7.3 7.3 MG/KG Max (2) 
Benzo(a)pyrene MG/KG 1.78 NC 5.12 5.12 MG/KG Max (2) 
Benzo(b)fluoranthene MG/KG 1.82 NC 5.14 5.14 MG/KG Max " (2) 
Benzo(gJi,i)perylene MG/KG 1.13 NC 3.17 3.17 MG/KG Max (2) 
Dibenzo(a,h)anthjracene MG/KG 0.244 NC 0.668 0.668 MG/KG Max (2) 
Indeno(l ,2,3-cd)pyrene MG/KG 1.27 NC 3.57 1 3.57 MG/KG Max (2) 
Phenanthrene MG/KG 8.29 NC 24.6 24.6 MG/KG Max (2) 
Pesticides/PCBs 
alpha-Chlordane MG/KG 0.0419 NC 0.0888 0.0888 MG/KG Max (2) 
Aroclor-1254 MG/KG 0.470 NC 0.938 0.938 MG/KG" Max (2) 
Endosulfan II .MG/KG 0.0120 NC 0.032 0.032 MG/KG Max (2) 
Endosulfan Sulfate MG/KG 0.000393 NC 0.00108 0.00108 MO/KG Max . - (2) 
gamma-Chlordane MG/KG 0.0339 NC 0,0762 0.0762 MG/KG Max- .'" (2). 
Technical Chlordane MG/KG 0.677 NC 0.943 0.943 MG/KG Max-- •• ( 2  ) 

Inorganics 
Aluminum MG/KG 20067 NC 24800 J 24800 MG/KG Max (2) 
Arsenic MG/KG 10.4 NC 11.5 11.5 MG/KG Max (2) 
Manganese MG/KG 443 NC 478 478 MG/KG Max (2) 
Mercury MG/KG ' 0.206 NC 0.258 0.258 MG/KG Max (2) 
Dioxins • 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.00000557 NC 0.00000664 0.00000664 MG/KG Max (2) 

(1) Chemicals of potential concern are identified in Table 2.S. 

(2) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

Qualifier Definitions: 

J = Value is estimated. 
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Table 3.8.RME 
Medium-Specific Exposure Point Concentration Summary • 

Fogarty Center 
Reasonable Maximum Exposure 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Surface Soil . 

Exposure Medium: Surface Soil 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

MG/KG = milligrams per kilogram 

N C  " Not Calculated 

EPC = Exposure Point Concentration 

UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 

Checked by: MJM 

MAl ineering and Consulting, Inc. 
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Table 3.1.CT 
Medium-Specific Exposure Point Concentration Summary • Central Tendency 

American Eel 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: American Eel 
Exposure Medium: Whole Body 

Exposure 
Point 

Chemical 
of 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

• Exposure Point Concentration 

Potential Concentration •j Value Units Statistic (1) 

Concern (1) (qualifier) 

ASSAPUMPSET Semivolatile Organics • ' 

Acenaphthylene MG/KG 0.000943 NC 0.00179 . 0.000943 MG/KG Mean 

Phenanthrene MG/KG 0.00246 NC 0.00876 0.00246 MG/KO Mean. 

Pesticides/PCBs , r 

4,4'-DDD MO/KG 0.00461 NC 0,00828 J , 0.00461 MG/KG Mean 

4,4'-DDE MG/KO 0.0176 NC 0.0373 J 0.0176 MG/KG Mean 

alpha-Chlordane MG/KG • 0.0025 NC 0.00487 J ;; 0.0025 MG/KG Mean 

Aroclor-1254 MG/KG 0.03178 NC 0.10246 J [;*,, 0.03178 MG/KG Mean 

Dieldrin MG/KG 0.0013 NC 0.00246 J ;,,', o.ooi3 MG/KG Mean 

_amma-ChIordanc MO/KG 0.00089 NC 0.00185 J '.' 0.00089 MG/KG Mean 

Heptachlor Epoxide MO/KO 0,00077 NC 0.00138 J ' 0.00077 MQ/KG Mean 
Technical C-ilordimc MG/KO 0,11622 NC 0.16108 I 0.11622 MO/KG Mean 
Inorganics 

Lead MG/KG 0.0466 NC 0.0893 J 0.0466 MG/KG Mean 
Mercury MG/KG 0.0926 NC 0.14 0.0926 MG/KG Mean 
Mercury (methyl) MG/KG 0.0889 NC 0.137 0.0889 MG/KG Mean 
Zinc MG/KG 16.9 NC , 2 6 .  2 16.9 MG/KG Mean 
Dioxins • 
Toxicity Equivalency (Dioxins/F.rans) - Mammals MG/KG 0.000000555 NC 0.00000178 0.000000555 MG/KG Mean 

GREYSTONE Semivolatlle Organics , 
Acenaphthylene MG/KG 0.00104 0.00121 N 0.00155 0.00121 MG/KG 95% UCL-N 
Benzo(a)pyrene MG/KG 0.00132 0.00132 NP 0.00457 0.00132 MG/KG 95% UCL-NP 
Ben_o(b)fluoranthene MG/KG 0.00149 0.00149 NP ,0.00533 0.00149 MG/KG 95% UCL-NP 
Dibenzo(aJi)anthracene MG/KG 0.000799 0.000799 NP 0.00156 0.000799 MG/KG 95% UCL-NP 
Indeno(l,2,3-cd)pyrene MG/KG 0.00132 0.00132 NP 0.00432 0.00132 MG/KG 95% UCL-NP 
Phenanthrene MG/KG 0.00286 0.00475 T '0.00689 0.00475 MG/KG 95% UCL-T 
Pesticides/PCBs 

4,4'-DDD MG/KG 0.0128 0.0150 T 0.0163 J 0.0150 MG/KG 95% UCL-T 
4,4'-DDE MG/KO 0.03161 0.03161 NP 0.0439 J 0.03161 MG/KG 95% UCL-NP 
alpha-Chlordane MG/KG . . .MO 0.0170 N , 0.02-2 / 0.0170 MG/KG 95% UCL-N 

Rationale 

(5) 

(5) 

(5) 

(5) 

- (5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(2) 

(4) 

(4) 

(4) 

(4) 

(3) 

(3) 

(4) 

(2) 
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Table 3.1.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: American Eel 
Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Defected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

Aroclor-1254 MG/KG 0.20781 0.25318 T 0.2928 J 0.25318 MG/KG 95% UCL-T (3) 

Aroclor-1268 MG/KG 0.1022 0.1251 T 0.14591 J 0.1251 MG/KG 95% UCL-T (3) 

Dieldrin MG/KG 0.00353 0.00353 NP 0.00885 J 0.00353 MG/KG 95% UCL-NP (4) 

gamma-Chlordane MG/KO ' 0.0055 0.0069 N 0.00902 J 0.0069 MG/KG 95% UCL-N (2) 

Heptachlor Epoxide MO/KG 0.0012 0.0012 NP 0.0026 J 0.0012 MG/KG 95% UCL-NP (4) 

Technical Chlordane MG/KG  0.26541 0.31695 N 0.41089 J 0,31695 MG/KG 95% UCL-N (2) 

Inorganics 

Lead MG/KG 0,214 6.36 T 1.47 i 0.214 MG/KG Mean (5) 

Mercury MG/KG 0.0706 0.0706 NP 0.227 •. 0.0706 MG/KG 95% UCL-NP (4) 

Mercury (methyl) MG/KG 0.0825 0.165 T 0.234 0.165 MG/KG 95% UCL-T (3) 

Zinc MG/KO 33.4 41.5 T 53.3 J , 41.5 MG/KG 95% UCL-T (3) 

Dlnxliis ! 
Toxicity Equivalency (Uioxins/I'urans) - Mammals MO/KO 0.000000609 0,000000747 T 0.000000851 0.000000747 MG/KO 95% UCL-T (3) 

ALLENDALE Semivolatile Organics 

Acenaphthylene MG/KG 0.0013 0.0013 NP 0.00187 0.0013 MG/KG 95% UCL-NP (4) 
Phenanuirene MG/KG 0.00807 0.00807 NP 0.01063 i 0.00807 MG/KG 95% UCL-NP (4) 
Pesticldes/PCBs t. 

4,4'-DDD MG/KG 0.0131 0.0131 NP 0.04205 1 0.0131 MG/KG 95% UCL-NP (4) 
4,4'-DDE MG/KG 0.0210 0.0210 NP 0.03305 0.0210 MG/KG 95% UCL-NP (4) 
4,4'-DDT MG/KG 0.00386 0.00892 T 0.01106 ,' 0.00892 MG/KG 95% UCL-T (3) 
alpha-Chlordane MG/KG 0.0192 0.0192 NP 0.06327 '1 0.0192 MG/KG 95% UCL-NP (4) 
Aroclor-1254 MG/KG 0.65474 0.88187 N 1.15576 0.88187 MG/KG 95% UCL-N (2) 
Aroclor-1268 MG/KG 0.01504 0.01504 NP 0.07747 J 0.01504 MG/KG 95% UCL-NP (4) 
beta-BHC MG/KG 0.00062 0.00062 NP 0.00072 J 0.00062 MG/KG 95% UCL-NP (4) 
Dieldrin MG/KG 0.00667 0.00912 N 0.01448 • . . . . 912 MG/KG 95% UCL-N (2) 
Endosulfan Sulfate MG/KG 0.00158 0.00158 NP 0.00999 . 0.00158 MG/KG 95% UCL-NP (4) 
Endrin Aldehyde MG/KO 0.001 0.001 NP 0.0008 0.001 MG/KG 95% UCL-NP (4) 
gamma-Chlordane MG/KG 0.00712 0.00712 ' NP 0.02296 0.00712 MG/KG 95% UCL-NP (4) 
Heptachlor MG/KG 0.000678 0.000678 NP 0.00129 0.000678 MG/KG 95% UCL-NP (4) 
Heptachlor Epoxide MG/KG 0.0015 6.0015 NP 0.00446 0.0015 MG/KG 95% UCL-NP (4) 
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Table 3.1.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: American Eel 
Exposure Medium: Whole Body 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Ra t iona le 

Concern (I) (qualifier) 

Technical Chlordane , ", MG/KG 0.2615 0.2615 . NP 0.76253 0.2615 MG/KG 95% UCL-NP (4) 

Inorganics . 
Cadmium MG/KG 0.0971 0.0971 NP 0.248 1 0.0971 MG/KG 95% UCL-NP (4) 
Lead MG/KG 0.428 0.580 N 0.952 J 0.580 MG/KG 95% UCL-N (2) 
Manganese MG/KO 3.51 5.04 T 7.7 J 1 5.04 MG/KG 93% UCL-T (3) 
Mercury MG/KG • 0.111 0.153 N 0.24 0.153 MG/KG 95% UCL-N (2) 
Mercury (methyl) MG/KG 0.134 0.269 T 0.471 .1 , 0.269 MG/KG , 95% UCL-T (3) 

Dioxim , I w|vf . 

HCX MG/KG 0.0000582 0.0000778 N 0.00011 J •"''0.0000778 MG/KG 95% UCL-N (2) 
Toxicity Equivalency (PCB Congeners) - Mammals MQ/KG 0.0000356 NC 0.000042 1 0.0000356 MG/KG Mean (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.000111 0.000111 NP 0.000308 r 0.000111 MG/KG 95% UCL-NP (4) 

LYMAN MILL Semivolatile Organic. _ ... 
Acenaphthylene MO/KO 0.00193 0.00193 NP 0.00294 ' 0.00193 MG/KG 95% UCL-NP (4) 
Benzo(a)pyrenc MG/KG 0.000962 0.000962 NP 0.00382 0.000962 MG/KG 95% UCL-NP (4) 
Benzo(b)fluoi_-th-ne MG/KG 0.00119 0.00119 NP 0.00577 ; 0.00119 MG/KG 95% UCL-NP (4) 
Diben_o(a,h)anthracene MG/KG 0.00065 0.00065 NP 0.00075 J 0.00065 MG/KG 95% UCL-NP (4) 
Phenanthrene MG/KG 0.01554 0.02012 T 0.02717 i 0.02012 MG/KG 95% UCL-T (3) 
Pesticides/PCBs ' 
4,4'-DDD MG/KG 0.01469 0.01469 NP 0.02072 J • 0.01469 MG/KG 95% UCL-NP (4) 
4,4'-DDE MG/KG 0.04451 0.04451 NP 0.07891 J 0.04451 MG/KG 95% UCL-NP (4) 
4,4'-DDT MG/KG 0.00238 0.00337 N 0.00566 J 0.00337 MG/KG 95% UCL-N (2) 
alpha-Chlordane MG/KG 0.02007 0.02007 NP 0.04272 0.02007 MG/KG 95% UCL-NP (4) 
Aroclor-1254 MG/KG 0.70316 0.95861 T 1.17773 J 0.95861 MG/KG 95% UCL-T (3) 
beta-BHC MG/KG 0.0012 0.0018 T 0.00255 J 0.0018 MG/KG 95% UCL-T (3) 
Dieldrin MG/KG 0.00789 0.00789 NP 0.01115 J 0.00789 MG/KG 95% UCL-NP (4) 
gamma-Chlordane MG/KG 0.00859 0.00859 NP 0.01605 0.00859 MG/KG 95% UCL .-JP (4) 
Heptachlor Epoxide MO/KG 0.00227 0.00227 NP 0.00559 ' 0.00227 MG/KG 95% UCL-NP (4) 
Technical Chlordane MG/KG 0.44722 0.44722 NP 0.76577 0.44722 MG/KG 95% UCL-NP (4) 
Inorganics 

Cadmium MG/KG 0.026 0.026 NP 0.0425 J 0.026 MG/KG 95% UCL-NP (4) 
Lead MG/KG 0.27 0.38 T .0.473 J i 0.38 MG/KG 95% UCL-T (3) 
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Table 3.1.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

American Eel 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe; Current/Future 
Medium: American Eel 
Exposure Medium: Whole Body 

Exposure Chemica l Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 
Potent ia l Concentration Value Units Statistic (1) Rat ionale 

C o n c e r n (1) (qualifier) 

Manganese MG/KG 3.50 .4.98 T 7.65 ! i' 4.98 MG/KO 95% UCL-T (3) 

Mercury MG/KG 0.0349 0.0349 NP 0.0756 •_. .0.0349 MG/KG 95% UCL-NP (4) 
Mercury (methyl) MG/KG 0.0367 0.0367 NP 0.0673 0.0367 MG/KG 95% UCL-NP (4) 
Dioxins 

HCX MG/KO 0.0000571 0.0000805 T 0.00011 J 0.0000805 MG/KG 95% UCL-T (3) 
Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.0000323 NC 0.0000604 0.0000323 MG/KG Mean (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.000141 0.000181 N 0.000248 0.000181 MG/KG 95% UCL-N (2) 

DYERVILLE Semivolatile Organics 

Acenaphthylene MG/KO 0.00076 NC 0.00094 J 0.00076 MG/KG Mean (5) 
Diben-o(aJi)anlhracene MG/KG 0.00068 NC 0.00017 J 0.00017 MG/KG Max • ( 6  ) 

Phenanthrene MO/KG 0,00490 NC 0.00632 0.00490 MG/KG Mean (5) 
Pestlcldes/l'CBs 
4,4'-DDD MG/KG 0.03543 NC 0.04068 0.03543 MG/KG Mean (5) 
4,4'-DDE MG/KG 0.0110 NC 0.01474 0.0110 MG/KG Mean (5) 
4,4'-DDT MG/KO 0.0119 NC 0.01467 0.0119 MG/KG Mean (5) 
alpha-Chlordane MG/KG 0.01440 NC 0.01914 0.01440 MG/KG Mean (5) 
Aroclor-1254 MG/KG 0.37026 NC 0.4495 0.37026 MG/KG Mean (5) 
Dieldrin MG/KG 0.00852 NC 0.01086 0.00852 MG/KG Mean (5) 
gamma-Chlordane MG/KG 0.00574 NC 0.0068 0.00574 MG/KG Mean (5) 
Heptachlor Epoxide MG/KG 0.00184 NC 0.00228 0.00184 MG/KG Mean (5) 
Technical Chlordane MG/KG 0.31006 NC 0.38798 0.31006 MG/KO Mean (5) 
Inorganics 

Cadmium MG/KG 0.157 NC 0.261 0.157 MG/KG Mean (5) 
Lead MG/KG 0.341 NC 0.562 0.341 MG/KG Mean (5) 
Manganese MG/KG 12.6 NC 23 J 12.6 MG/KG Mean (5) 
Mercury MG/KO 0.102 NC 0.113 0.102 MG/KG Mean (5) 

* Mercury (methyl) MG/KG 0.117 NC 0.122 0.117 MG/KG Mean (5) 

MACTEC jMteeering and Consulting, Inc. 

P : \ W 9 - Q V n t ^ | _ _ B B a t l o l l e - : e n . , d a l . \ T 2 5 - BCRAMNTERIMFINALBHHRAVTABLESUABLE 3s\EPC-AEEPC CT 
Page ^ f  _ 3/25/2004 



Table 3.1.CT 
Medium-Specific Exposure Point Concentration Summary • 

American Eel 
Central Tendency 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: American Eel 

Exposure Medium: Whole Body 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

'•• Value 

Exposure Point Concentratio 

Units Statistic (1) 

1 

Rationale 

Dioxins 

HCX 

Toxicity Equivalency (Dioxins/Furans) - Mammals 

MG/KG 

MG/KG 

0.0000296 

0.0000522 

NC 

0.000111 NP 

0.0000343

0.0000757 

J" 0.0000296 

0.000111 

MG/KG 

MG/KG 

Mean 

95% UCL-NP 
(5) 

(4) . 

(1) Chemicals of potential concern are identified in Table 2.1 and Table 2.9 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 

(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 

(5) Mean: Arithmetic Mean, applied if fewer than 10 samples (95%. UCL not calculated), or if Ihe 95% UCL is greater than the maximum concentration. 

(6) Max; Maximum, applied in the special case where the arithmetic mean has been selected, but because ofelcvatcd detection limits in mm-dclccts, it is greater than Ihe maximum detected concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 


NP - The Shapiro-Wilk W Test indicates Ihat the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 

N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 


Qualifier Definitions: 

J = Value is estimated. 

MG/KG = milligrams per kilogram 


NC = Not Calculated 


EPC = Exposure Point Concentration 


UCL = Upper Confidence Limit on the arithmetic mean 


Prepared by: KJA 

Checked by: MJM 
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Table 3.2.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Largemmi— Bass 

Exposure Medium: Fillet 

E x p o s u r e C h e m i c a l Uni t s Ar i thme t i c 9 5  % U C  L M a x i m u  m Exposure Po in t C o n c e n t r a t i o n 

Poin t of M e a  n (d is t r ibut ion) Detected 

Po ten t ia l C o n c e n t r a t i o n V,alue Uni t s Stat is t ic (1) Ra t iona le 

C o n c e r n (1) (qualif ier) 

ASSAPUMPSET Semivolatile Organics il 

Acenaphthylene MO/KG 0.0003 NC 0.00032 J 0.0003 MO/KO Mean (5) 

Benzo(a)pyrene MO/KO 0.000849 NC 0.00128 J - •$0849 MG/KO Mean (5) 
Phet—nth rene MO/KO 0.00108 NC 0.00.119 0.00108 MG/KO , Mean (5) 

Pesticides/PCBs 

4,4'-DDE MO/KO 0.00467 NC 0.00932 0.00467 MO/KO Mean (5) 

alpha-Chlordane MG/KO 0.0003 NC . 0.00031 J 0.00031 MG/KO Max (6) 

Inorganics 

Mercury MO/KG 0.254 NC 0.315 J 0.254 MO/KO Mean (5) 

Mercury (methyl) MO/KO 0.3 NC 0.379 •0.3 MO/KO . Mean (5) 

Dioxins 

HCX MO/KO 0.0000264 NC 0.00000535 1 0.00000535 MG/KG Max (6) 

Toxicity Equivalency (Dioxins/Furans)  Mammals MO/KO 0.00000182 NC 0.00000278 0.00000182 MO/KG . Mean (5) 

C R - Y N T O N - Setlliviil-llle Organic* . 
Aconiiplitliyltino MO/KO 0.0004 0,0009 T 0,00047 J 0.0004 MO/KO Mean (5) 
Pheiianthreno MO/KO o.obo. 0.001 T 0.00147 0.001 MO/KO 95% UCL-T O) 
Potleldci/I 'CBi 

4,4'-DDE MG/KO 0.0068! 0.0157 T 0.02122 J 0.0157 MO/KO 95% UCL-T (3) 
alpha-Chlordane MO/KO 0.00064 0.00064 NP 0.0018 0.00064 MO/KO 95% UCL-NP (4) 
Aroclor-1254 MO/KO 0.0378 0.0766 T 0.10139 0.0766 MO/KO 95% UCL-T (3) 
Aroclor-1268 MO/KO 0.0302 0.0750 T 0.08518 0.0750 MG/KO 95% UCL-T (3) 
Dieldrin MG/KG • 0.00035 0.00035 NP 0.00C42 J 0.00035 MO/KG 95% UCL-NP (4)
gamnla-Clilordane MO/KO 0.0004 0.0007 T 0.00076 0.0007 MO/KO 95% UCL-T (3) 
Technical CIilordane MG/KG 0.0352 0.0352 NP .. 0.01794 J 0.01794 MG/KG . Max (6) 
Inorganics 

Mercury MO/KO 0.419 0.419 NP 0.708 J 0.419 MO/KO 95% UCL-NP (4) 
Mercury (methyl) ' MG/KO 0.398 0.625 T 0.652 0.625 MG/KO 95% UCL-T (3) 
Dioxins 

Toxicity Equivalency (Dioxins/Furans)  Mammals MO/KO 0.000000208 0.000000240 . T .0.000000313 0.000000240 MO/KG 95% UCL-T (3) 

L Y M A N M I L L Semivolatile Organics 

Acenaphthylene MO/KG 0.0002 0.0004 N 0.00062 J 0.0004 MO/KO 95% UCL-N (2) 

- Benzo(a)pyrene MQ/KQ 0.000704 0.000704 NP 0.00373 0.000704 MO/KO 95% UCL-NP (4) 

- Benzofb)!—oralidiene MO/KQ 0.0008 0.0008 NP 0.00509 0.0008 MG/KO 95% UCL-NP (4) 
Benzo(g,h,i)peryIene MQ/KQ 0.000703 0.000703 NP 0.00372 0.000703 MO/KO 95% UCL-NP (4) 
Dibei_o(a,h)anUiracene MO/KO 0.00038 0.00038 NP 0.0008 ! 0.00038 MG/KO 95% UCL-NP • (4) 

Phei—nuirene .MO/KQ 0.0014 0.0014 NP . . 0.00712 J 0.0014 . MQ/KG 95% UCL-NP ( 4 ) . ,  , 

MACTEC Engineering and Consulting, Inc. 
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Table 3.2.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Largemouth Bass 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current—-rure 

Medium; Largemouth Bass 

Exposure Medium: Fillet 

E x p o s u r e C h e m i c a l U n i t s Ar i thme t i c 9 5  % U C  L M a x i m u  m Exposu re Po in t C o n c e n t r a t i o n 

Po in t of M e a  n (d i s t r ibu t ion) De tec ted 

Potent ia l C o n c e n t r a t i o n Value Uni ts Statist ic (1) Rat iona le 

C o n c e r n (1) (qual i f ier) 

Pesticides/PCBs 

4,4'-DDE MG/KG 0.01037 0.01037 NP 0.0391 0.01037 MO/KO 95% UCL-NP (4) 

alpha-Chlordane MO/KQ 0.002 . 0.002 NP 0.0099 0.002 MO/KQ 95% UCL-NP (4) 

Aroclor-1254 MO/KO 0.2166 0.2166 NP 0.59434 J 0.2166 MO/KQ 95% UCL-NP (4) 

Aroclor-1268 MO/KO 0,0127 0.0127 NP 0.05476 J 0.0127 MO/KO 95% UCL-NP (4) 

Dieldrin MO/KO 0,00061 0.0006) NP 0.00255 0.00061 MO/KO 95% UCL-NP (4) 

gamma-Chlordane MG/KO 0.00086 0.00086 NP 0.0038 0.00086 MG/KO 95% UCL-NP (4)" 
Technical CIliordane MO/KO 0.03671 0.03671 NP 0.1365 J 0.03671 MO/KO 95% UCL-NP (4) 

Inorganics 

Lead MO/KG . 0.0066 0.0090 N 0.0144 J 0.0090 MO/KG 95% UCL-N (2) 
Mercury MO/KO 0.154 0.269 T 0.398 0.269 MG/KO 95% UCL-T (3) 

Mercury (methyl) MO/KO 0.236 0.236 NP 0.41 0.236 MO/KG 95% UCL-NP (4) 

Dioxins 1 

IICX MO/KO 0.0000131 0.0000131 NP 0.00000649 J 0.00000649 MO/KG Max (6) 
Toxicity P-|uiv-lciicy (PCB)  Mammals MO/KO 0.00000453 NC 0.0000109 0.00000453 MO/KQ Mean d  ) 
Toxicity Equivalency (Dioxins/Furans)  Mammals MO/KO 0.0000217 0,0000315 T 0.0000442 -0000315 MO-CO 9 5   UCL-T ») 

MANTON Semivolatile Organics i 

Acenaphthylene MO/KO 0.00030 NC 0.00041 J 0.00030 MG/KO Mean (5) 
Dibenzo(a,Ii)an_racene MO/KQ 0.00030 NC 0.00022 J o;obo22 MG/KO Max (6) 
Phenanthrene MQ/KQ 0.00293 NC 0.00498 0,00293 MG/KO Mean (5) 
Pesticides/PCBs i l ; 
4,4'-DDB MQ/KG 0.0089 NC 0.01235 0,|p89 MO/KO Mean (5) 
alpha-Clliordane MG/KO 0.0014 NC 0.00263 0.0014 MO/KO Mean (5) 
Aroclor-1254 MO/KO 0.1247 NC 0.22052 6.1.47 MO/KO Mean (5) 
Aroclor-1268 MQ/KQ 0.03292 NC 0.06755 0.03292 MO/KO Mean (5) 
Dieldrin MQ/KG 0.0005 NC 0,00057 0.0005 MO/KO Mean (5) 
Endosulfan Sulfate MG/KO 0.00096 NC 0.0019 0.00096 MO/KO Mean (5) 
gamn—-Chlordane MG/KO 0.00052 NC 0.00096 J d.'obos. MG/KG Mean (5) 
Technical Chlordane MO/KG 0.04062 NC 0.06498 J 0.04062 MO/KG Mean (5) 
Inorganics 

Lead MO/KO 0.0113 NC 0.0119 J 0.0113 MG/KO Mean (5) 
Mercury MG/KO 0.185 NC 0.259 0.185 MO-CO Mean (5) 
Mercury (methyl) MG/KG 0.149 NC 0.278 0.149 MG-CO Mean C5) 
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Table 3.2.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Largemouth Bass 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Largemouth Bass 

Exposure Medinm: Fillet 

Exposure Chemical Units Arithmetic 95% UCL Maximum „„,, Exposure Point Concentration 
Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 
Concern (1) (qualifier) 

Dioxins 

HCX MG/KG 0.0000163 NC 0.00000536 J 0.00000536 MG/KO Max (6) 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KO 0.0000186 NC 0.000031 0.0000186 MO/KO Mean (5) 


(1) Chemicals of potential concern are identified in Table 2.2 and Table 2.10 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 

(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 

(5) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

(6) Max: Maximum, appl ied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected concentration. 

T - The Shapiro-Wilk W Tout indicates thai the data -.ire loy-norrf_.ily distributed. 

MI' • Tho Sh.ipiro-Witk W Tost indicator* ihat tlio data arc neither iionmlly nor loy-noniLilly dintriluiled. The data are therefore .twinned lo lw noii-j-iniinotrically distributed, 
N - The Shapiro-Wilk W Tout indicates thai llio 'lain .iru miniLilly dintributod. 

Qualifier Definitions: 

J = Value is estimated. 

MG/KG = milligrams per kilogram 

NC = Not Calculated 

EPC = Exposure Point Concentration 

UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 

Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
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Table 3.3.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

White Sucker 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe; Current/Future 

Medium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Body 

E x p o s u r e C h e m i c a l Uni t s Ar i thmet i c 9 5  % U C  L M a x i m u  m E x p o s u r e Po in t C o n c e n t r a t i o n 

Po in t of M e a  n (d is t r ibut ion) Detected 

Po ten t ia l C o n c e n t r a t i o n Value Uni t s Stat is t ic (1) Ra t iona le 

C o n c e r n (1) (qualifier) 

ASSAPUMPSET Semivolatile Organics i 

BROWN BULLHEAD Acenaphthylene MO/KO 0.00091 NC 0.00122 J 0.00091 MO/KO Mean (5) 
USED AS A SURROOATE Benzo(a)an_-—ene MO/KG 0.00334 NC 0.00808 0.00334 MO/KQ -Mean (5) 
FOR WHITE SUCKER IN Benzo(a)pyrene MO/KO 0.00329 NC 0.00791 0.00329 MO/KO Mean (5) 
THE AREA Benzo(b)fluorantllene MO/KG 0.004177 NC 0.01058 0.004177 MG/KO Mean (5) 

Benzo(g,li,i)peryIene MO/KO 0,00219 NC 0,00462 0.00219 MQ/KG Mean (5) 
Dibenzo(a,h)anth racene MO/KG 0.00108 NC 0.00129 J 0.01)108 MO/KO Mean • (5) 
Indeno( 1,2,3-cd)pyrene MG/KO 0.00283 NC 0.00653 0.00283 MG/KO Mean (5) • 

Phenanthrene MO/KO 0.0071 NC 0.00776 O.IJ071 MO/KO Mean (5) 

Pesticides/PCBs •It. 
4,4'-DDE MG/KO 0.0127 NC 0.02374 0.0J27 MO/KG Mean (5) 

alpha-Chlordane MO/KO 0,00174 NC 0.00288 6.00.74 MG/KG Mean (5) 

gamma -Chlordane MQ/KQ 0.00094 NC 0,0013 J 0.00094 MO/KO Mean . (5) 
Inorganics 

Load MO/KO O.OS94 NC 0.129 J 
,| 

0.0894 MG/KO Mean (5) 
Mercury MO/KO 0.077 NC 0,137 J 0.077 MO/KQ Mean (5) 
Mercury (methyl) MCr/k'd 0.0775 NC 0.145 6.0775 MO-CO Mean f5). 
Dioxins 

Toxicity Equivalency (Dioxins/Furans)  Mammals MQ/KO 0.O000O216 NC 0.00000258 0.00000216 MO/KG Mean (5) 
GREYSTONE Semivolatile Organics ,l 

Acenaphthylene MG/KO 0.00388 0.00482 N 0,00706 0.00482 MG/KO 95% UCL-N (2) 
Benzo(a)pyrene MG/KO 0.00112 0.00112 NP 0.00273 0.00112 MG/KO 95% UCL-NP (4) 
Benzo(g,h.i)pery—ne 

Phenantlirene 

MO/KO 

MG/KG 

0.000988 

0.0172 

0.000988,

0.6172

 NP 

 NP 

0.00138

, .0.02832 

J 0.000988 

0,0172 

MO/KG 

MG/KG 

95% UCL-NP 

95% UCL-NP 
m 
(4) 

Pesticides/PCBs '; 
4,4'-DDD MO/KG 0.0174 0.0218 T 0.02488 0.0218 MG/KG 95% UCL-T (3) 
4,4'-DDE MG/KO 0.04306 0.05130 N 0.06803 0.05130 MO/KG 95% UCL-N (2) 
4,4'-DDT MO/KO 0.00626 0.00626 NP 0.01314 S 0.00626 MQ/KQ 95% UCL-NP (4) 
alpha-Chlordane MO/KG 0.02094 0.02431 . T 0.02862 0.02f(31 MO/KO 95% UCL-T (3) 
Aroclor-1254 MO/KO 0.20236 0.20236 NP 0.35135 0.20236 MO/KO 95% UCL-NP (4) 
Aroclor-1268 MO/KO 0.05512 0.05512 NP 0.16789 0.05512 MQ/KG 95% UCL-NP C) 
Dieldrin MQ/KQ ,0.00417 0.00417 NP 0.02346 0.00417 MO/KO 95% UCL-NP (4) 
gamma-Chlordane MO/KO 0.0112 0.0112 NP 0.01453 0.0112 MO/KO 95% UCL-NP (4) 
Heptachlor Epoxide MO/KQ 0.00081 0.00081 NP 0.00123 J 0.00081 MO/KG 95% UCL-NP (4) 
Technical Chlordane . MO/KO 0.2820 0.2820 NP 0.34491 0.2820 MQ/KG 95% UCL-NP (4) 

MACTEC Engineering and Consulting, Inc. 
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Table 3.3.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


White Sucker 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Body I 
E x p o s u r e C h e m i c a l Uni t s A r i t h m e t i c 9 5 % U C L M a x i m u m . 1 E x p o s u r e Po in t C o n c e n t r a t i o n 

Po in t of M e a n (d i s t r ibu t ion) De tec t ed .1 
Poten t ia l C o n c e n t r a t i o n Valine Uni t s Statist ic (1) 

C o n c e r n (1) (qual if ier) If 
Inorganics 

Lead 	 MG/KG 0.012 0.012 NP 0.022 ! 0.012 MG/KO 95% UCL-NP 

Mercury 	 MO/KO 0.190 0.190 NP 0.278 0.190 MG/KO 95% UCL-NP 

Mercury (methyl) 	 MG/KG 0.193 0.193 NP 0.299 0;193 MO/KO 95% UCL-NP 

Dioxins •'•i 

Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KO 0.00000211 0.00000310 T 0.00000395 0.00000310 MO/KO 95% UCL-T 

ALLENDALE 	 Semivolatile Organics 

Acenaphthylene MG/KO 0.00215 0.00268 T 0.00387 0.00268 MO/KO 95% UCL-T 

Benzo(a)an— racene MO/KG o.'ooi. 0.0022 T o.oo'.oi 0.0022 MQ-CO 95% UCL-f 

Benzo(a)pyrene MO/KO 0.0010 0.0024 T 0.00279 0.0024 MO/KO 95% UCL-T 

Benzo/bjlluc-in thene MO/KG 0.0012 0.0025 T 0.00401 0.0025 MO/KO 95% UCL-T 

Benzo(g,h,i)peryIene MO/KO 0.000632 0.000632 NP 0.00243 0.000632 MG/KG 95% UCL-NP 

Dibenzo(a,h)anth racene MG/KO . 0.00027 0.00040 T 0.00069 0.00040 MO/KO 95% UCL-T 

Indenod ,2,3-cd)pyrene MO/KQ . 0.00079 0.00079 NP 0.00267 0.00079 MG/KO 95% UCL-NP 

Pliotiiiiitliruno MO/KO 0.00958 0.0114 N 0.01451 0.01143 MO/KO 95% UCL-N 

I 'f . l lrl i lr . / l 'Cll . . . 
4,4'-DDD MO/KO 0.0126 0.0126 NP 0,03498 I 0.0126 MO/KQ 95% UCL-NP 

4,4'-DDE MO/KG 0.02869 6.02869 NP 0.05383 J• 0.02869 MO/KO 95% UCL-NP 

4,4'-DDT MO/KQ 0.00686 0.00686 NP 0.02462 ! 0.00686 MO/KG 95% UCL-NP 

alpha-Chlordane MO/KQ 0.0168 0.0236 T 0.03511 J 0.0236 MQ/KG 95% UCL-T 

Aroclor-1254 MQ/KQ 1.5832 2.8888 T 3.24344 J 2,8888 MO/KG 95% UCL-T 

Aroclor-1268 MG/KO 0.02949 6.03843 f 0.05274 J 0.03843 MO/KO 95% UCL-T 

Dieldrin MO/KQ 0.00537 0.00866 T 0.0099 1 0.00866 MO/KO 95% UCL-T 

garanra -Chlordane MG/KO 0.0089 0.0089 NP 0.0247 J 0.0089 MO/KG 95% UCL-NP 

Heptachlor Epoxide MQ/KQ 0.00061 0.00070 N 0.00083 J 0.00070 MO/KO 95% UCL-N 

Technical Chlordane MO/KG 6.346 0.674 T 1.24742 J 0.674 MQ/KQ 95% UCL-T 

Inorganics 

Chromium MO/KO 0.112 0.112 NP 0.229 J 0.112 MG/KO 95% UCL-NP 

Lead MO-CO 0.16 0.39 T 0.349 0.16 MO/KO Mean 
Mercury MO/KQ 0.136 0.136 NP 0.216 0.136 MG/KO 95% UCL-NP 
Mercury (methyl) MO/KQ 0.147 0.147 NP 0.225 6.147 MO/KO 95% UCL-NP 

Dioxins 

HCX MO/KO 0.0000472 0.0000615 N 0.0000893 J 0.0000615 MO/KO 95% UCL-N 
Toxicity Equivalency (PCB Congeners) - Mammals MQ/KQ 0.0000195 NC 0.0000215 0.0000195 MO/KO Mean 
Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KQ 0.000346 0.000491 N 0.000802 0.000491 MO/KG 95% UCL-N 

Rat iona le 

(4) 

(4) 

(4) 

(3) 

(3) 

(3) 

(3) 

(3) 

(4) 

(3) 

(4) 

m 
(4) 

(4) 

(4) 

(3) 

(3) 

(3) 

(3) 

(4) 

(2) 

(3) 

(4) 

(5) 

(4) 

(4) 

(2) 

(5) 

(2) 
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Table 3.3.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


White Sucker 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe; Crirrent/Future 

Medium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Body 

E x p o s u r e C h e m i c a l Uni t s Ar i thme t i c 9 5 % U C L M a x i m u m 

Poin t of M e a n (d is t r ibut ion) Detec ted 

Po ten t ia l C o n c e n t r a t i o n 

C o n c e r n (1) (qualif ier) 

LYMAN MILL 	 Semivolatile Organics 

Acenaphthylene MG/KO 0.00297 0.00355 T 0.00458 

Benzo(a)an—racene MO/KO 0.00447 0.00946 T 0.01173 

Benzo(a)pyrene MQ/KQ 0.0049 0.024 T 0.01469 

Benzo(b)-llorandiene MO/KO 0.0067 0.0067 NP 0.02077 

Benzo(g,ll,i)pery tene MO/KO 0.00376 0.0191 T 0.01143 

Dibenzo(a,h)—ithracene MO/KO 0,0010 0.0027 T 0.00273 

Indeno(l,2,3-cd)pyrene MO/KO 0,0043 0.034 T 0,01347 

Phenanthrene MO/KO 0.0154 0.0212 T 0.02954 

Pesticides/PCBs 

4,4'-DDD MG/KO 0.03866 0.06351 T 0.0668 J 

4,4'-DDE MO/KO 0.1309 0.2134 T 0.28651 J 

4,4'-DDT MO/KO 0.0037 0.0052 N 0.00847 J 

alpha-CIiIordanc MO/KO 0.03963 0.04690 N 0.05956 1 

Aroclor-1254 . MO/KO 4,19359 5.21365 T 7.09977 J 

Aroclor-1268 MO/KO 0.03590 6.04370 f 0.04566 J 

Dieldrin MO/KO 6.60556 0.00862 T 0.00971 J 

gamma-Chlordane MO/KO 0.02921 0.02921 NP 0.0408 ! 

Heptachlor Epoxide MG/KO 0.0014 0.0017 -T 0.002 J 

Technical Chlordane MG/KO 1.3657 2.5751 T 2.61185 J 

Inorganics 

Arsenic MO/KO 0.0276 0.0276 NP 0.0715 

Chromium MO/KO 0.270 0.378 T 0.513 

Lead MO/KO 0.428 0.594 N 1.01 . 

Mercury MO/KO 0.0984 0.118 T 0.157 

Mercury (methyl) 	 ,. MO/KG 0.0927 0.109, T 0.139 

Dioxins 

HCX 	 MO-CO 0.0000548 0.0000548 NP 0.0000814 J 

Toxicity Equivalency (PCB Congeners) - Mammals MG/KO 6.6066461 NC 0.0000503 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KO 0.000580 0.000898 T 0.00137 

'" . 

(1) Chemicals of potential concern are identified in Table 2.4 and Table 2.12 for site exposure areas and reference^ackg_ound areas respecitively. 

Chemicals of potential concern for Brown Bullhead area identified in Table 2.13. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 

(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution 

!\


if 

Value 


rl' 


.
11

1 


0.00355 

0.00946 

0.0G49 

0.0067 

0.00376 

0.0027 

0.0043 

0.0212 

(• 
0.06351 

0.2134 

0.0052 

0.04690 

5.21365 

0.04370 

6.60862 

0.02921 

0.0017 

2.5.51 

0.0.76 

0.378 

0.594 

0.1175 

0.1087 

0.0000548 

0.0000401 

0.000898 

 Exposu re Po in t

Uni t s 

MG/KG 

MO/KO 

MQ/KQ 

MO/KO 

MO/KQ 

MO/KQ 

MO/KO 

MO/KO 

MG/KO

MG/KG 

MO/KO 

MO/KQ 

MO/KO 

MO-CO 

MO/KO 

MG/KG 

MO/KO 

MG/KO 

MG/KO 

MG/KG 

MO/KO 

MO/KO 

MG/KO 

MO/KG 

MO/KO 

MO/KG 

 C o n c e n t r a t i o n 

Statist ic (1) 

95% UCL-T 

95% UCL-T 

Mean 

95% UCL-NP 

Mean 

95% UCL-T 

Mean 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-N 

95% UCL-N 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

95% UCL-T 

95% UCL-N 

95% UCL-T 

95% UCL-T 

95% UCL-NP 

Mean 

95% UCL-T 

Ra t iona le 

(3) 

(3) 

(5) 

(4) 

(5) 

(3) 

(5) 

(3) 

(3) 

(3) 

(2) 

(2) 

(3) 

(3) 

(3) 

(4) 

(3) 

(3) 

(4) 

(3) 

(2) 

(3) 

(3) 

(4) 

(5) 

(3) 

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Aritlimetic mean used to approximate the 95% UCL for nonparametric data. 
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Table 3.3.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

White Sucker 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: White Sucker, Brown Bullhead 

Exposure Medium: Whole Body 

Exposure 

Point 

Chemical 

of 

Potential 

Concern (1) 

Units Arithmetic 

Mean 

95% UCL 

(distribution) 

Maximum 

Detected 

Concentration 

(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

(5) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

T  The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-paratnetrically distributed. 

N  The Shapiro-Wilk W Test indicates that the data are normally distributed. 

Qualifier Definitions: 

J = Value is estimated. ' 

MG/KG = milligrams per kilogram 

NC = Not Calculated 

EPC  Exposure Point Concentration 

UCL  Upper Confidence Limit on the arithmetic mean-

Prepared by: KJA 

Checked by: MJM 
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Table 3.4.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Scenario Timeframe; Current/Future 
Medium: Biota 
Exposure Medium: Combined Fish Diet 

Exposure Chemical 

Point of 

Potential 

Concern (1) 

Units 

ASSAPUMPSET Semivol-tile Organics 

Acenaphthylene MG/KG 

Benzo(a)anlhracene MG/KO 

Benzo(a)pyrene MG/KO 

Benzo(b)fluoranthene MG/KG 

Ben_o(gJi,i)pe rylene MO/KG 

Dibenzo(a,h)anthra cene MG/KO 

Indeno(l,2,3-cd)pyrene MO/KO 

Phenanthrene MO/KO 

Pesticides/PCBs 

4,4,-DDD MO/KG 

4,4'-DDE MG/KG 

alp—i-Clilcirdaiie MO/KG 

Aroclor-1254 MO/KQ 

Dieldrin MO/KO 

Kiiiilillii-Clilnrrliiiic MCi/KO 

Hcpuicliliir Hiinxiric MO/KO 

Tecluiical Clilordane MO/KG 

Inorganics 

Lead MG/KG 

Mercury MG/KG 

Mercury (methyl) MG/KG 

Zinc MG/KG 

Dioxins 

HCX MG/KG 

Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KO 

GREYSTONE Semivolatile Organics 

Acenaphthylene MG/KG 

Benzo(a)pyrene MG/KG 

Benzo(b)fluO-—thene MG/KG 

Bern-(gJuOperylene MG/KG 

Dibenzo(a,h)an—racene MG/KG 

Indenofl ,2,3 -cd)pyrene MO/KO 

Phenanthrene MO/KO 

Pesticides/PCBs 

4,4'-DDD MG/KO 

Value 

0.000943 

0.00063 8 

0.000666 

0.000688 

0.000638 

0.000626 

0.000667 

0.00246 

0.00461 

0.0176 

0.0025 

0.03178 

' 0,0013 

fl.UIIOX. 

0.01)1)77 

0.11622 

0.0466 

0.0926 

0.0889 

16.9 

• 0.00000997 

0.000000555 

0.00121 

0.00132 

0.00149 

0.00125 

0.000799 

0.00132 

0.00475 

0.0150 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Exposure Exposure 

Point Point Point 

Concentrat ion Concentration Concentration 

American Eel White S u c k e r / B r o w  n Bullhead . Largemouth Bass 

Statistic (1) Rationale Value Statistic (11 Rationale Value Statistic (1) 

Mean (5) 0.00091 Mean 
, 

(5) 0.0003 Mean 

Mean (7) 0.00334 Mean (5) " 0.00072 Mean 

Mean (7) 0.00329 Mean (5) 0.000849 Mean 

Mean C7) 0,004177 Mean (5) 0.00072 Mean 

Mean (7) 0.00219 Mean (5) O.00359 Mean 

Mean (7) 0.00108 Mean (5) 0.00022 Max 

Mean (7) 0,00283 Mean (5) 0.00072 Mean 

Mean (5) 0.0071 Mean (5) 0.00108 Mean 

Mean (5) 0.00236 Mean (5) A 0.000631 . Mean 

Mean ' (5) 0.0127 Mean (5) 0.00467 Mean 

Mean (5) 0.00174 Mean (5) 0.00031 , Max 

Mean (5) 0.009712 Mean (7) 0.007184 Mean 

Mean (5) 0,000778 Mean (7) 0.00058 | Mean 

Menu (5) (l.(l(X)94 Menu (5) 0,00058 1 Mean 

Menu (5) 0.000778 Mean (7) , 0.00058 Mean 

Mean (5) 0.097115 Mean (7) 0.07183 \ Mean 

! 
Mean (5) 0.0894 Mean (5) 0.0110 , | Mean 

Mean (5) 0.077 Mean (5) 0.254 i 1 Mean 

Mean (5) 0.0775 Mean (5) 0.3 ; '  ' Mean 

Mean (3) 9.78 Mean (5) A 6,80 | '" Mean 

l.i 
Mean (7) 0.000009948 Mean (7) 0.000005350! Max 

.Mean (5) 0.00000216 Mean (5) 0.00000182-'' Mean 

'.j 

95% UCL-N (2) 0.00482 95% UCL-N (2) 0.0004 , Mean 

95% UCL-NP (4) 0.00112 95% UCL-NP (4) 0.00051 | Mean 

95% UCL-NP (4) 0.00148 95% UCL-NP (4) A 0.00051 . Mean 

Mean (7) 0.000988 95% UCL-NP (4) 0.00051 Mean 

95% UCL-NP (4) 0.00039 Max (6) A 0.00051 ' Mean 

95% UCL-NP (4) 0.000945 Mean (7) 0.00051 ' Mean 

95% UCL-T (3) 0.0172 95% UCL-NP (4) 0.001 ' 95% UCL-T 

95% UCL-T (3) . 0.0218 95% UCL-T, (3) 0.00078 , . 95% UCL-NP 

Exposure 

Point 

Concentrat ion 

Combined Fish Diet (7) 

Rationale Value 

(5) 0.0007 

(7) 0.0016 

(5) 0.00160 

(7) 0.0019 

(7) 0.00214 

(6) A 0.00064 

(7) 0.0014 

(5) 0.0035 

(5) A 0.00254 

(5) 0,0117 

(6) 0.0015 

(7) 0.01622 

(7) . 0.0009 

(7) 0.00080 

(7) 0.00071 

(7) 0.0951 

(7) 0,0490 

(5) 0.14 

(5) 0.1 

(5) A 11.1 

(6) 0.00000842 

(3) . 0.00000151 

(5) 0.002 

(7) 0.00099 

(7) 0.0012 

(7) 0.00092 

(7) 0.00057 

(7) 0.00092 

(3) 0.008 

(4) A . . ' 0013 
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Table 3.4.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Combined Fish ' 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: Biota 
Exposure Medium: Combined Fish Diet 

Exposure Chemical Exposure Exposure r.i: Exposure Exposure 

Point of Point Point i Point Point 

Potential Concentration Concentrat ion jConcentration Concentration 

Concern (1) American Eel White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet (7) 

Units Value Statistic (1) Rationale Value Statistic (1) Rationale Value rJ Statistic (1) Rationale Value 

4,4'-DDE MO/KO 0.03161 95% UCL-NP (4) 0.05130 95% UCL-N (2) 0.0157 95% UCL-T (3) 0.0329 

4,4'-_DT MG/KO 0.0020 95% UCL-NP (4) A 0.00626 95% UCL-NP (4) 0.0006 ; ' 95% UCL-T (3) A 0.003 

alpha-Chlordane MO/KO 0.0170 95% UCL-N (2) 0.02431 95% UCL-T (3) 0.00064 ' 95% UCL-NP (4) 0.014 

Aroclor-1254 MO/KG 0.25318 95% UCL-T (3) 0.20236 95% UCL-NP (4) 0.0766 ' 95% UCL-T (3) 0.177 

Aroclor-1268 MG/KG 0.1251 95% UCL-T (3) 0.05512 95% UCL-NP (4) 0.0750 ,,, , 95% UCL-T (3) 0.0851 

Dieldrin MO/KO 0.00353 95% UCL-NP (4) 0.00417 95% UCL-NP (4) 0.00035 j  | 95% UCL-NP (4) 0.0027 

gamma-Chlordane MG/KO 0.0069 95% UCL-N (2) 0.0112 95% UCL-NP (4) 0.0007 •? ; 95% UCL-T (3) 0.006 

Heptachlor Epoxide MG/KO 0.0012 95% UCL-NP (4) 0.00081 95% UCL-NP (4) 0.0004 , 1' Mean (7) 0.0008 

Technical Chlordane MG/KG 0.31695 95% UCL-N (2) 0.2820 95% UCL-NP (4) 0.01794 \ Max (6) 0.2056 

Inorganics . ! 
Lead MO/KG 0.214 Mean (5) 0.012 95% UCL-NP (4) 0.00967 ^ Mean (7) 0,079 

Mercury MG/KG 0.0706 95% UCL-NP (4) .0.190 95% UCL-NP (4) .0.419 ... 95% UCL-NP (4) 0.226 

Mercury (methyl) MO/KO 0.165 95% UCL-T (3) 0,193 95% UCL-NP (4) 0.625 95% UCL-T (3) 0.328 

-inc MG/KO 41,5 95% UCL-T (3) 18 95% UCL-T (3) A 7.36 95% UCL-T (3) A 22 

Dioxins 

Toxicity Equivalency (Diiixins/FuraiLs) - Mammals MO/KQ 0.000000747 95% UCL-T (3) 0.00000310^ 95% UCL-T (3) 0.000000240 95% UCL-T (3) 0.00000136 

ALLENDALE Semivolatile Org-nlcs i 

Acenaphthylene MO/KO 0.0013 95% UCL-NP (4) 0.00268 95% UCL-T (3) NS " NS NS 0.0020 

Benzo(a)anthracene MG/KG 0.000676 Mean (7) 0.0022 95% UCL-T (3) NS NS NS 0.0014 

Benzo(a)py—ne MO/KO O.O0O666 Mean (7) 0.0024 95% UCL-T (3) NS NS NS 0.0015 

Benzo(b)fluoranthene MO/KG 0.000768 Mean (7) 0.0025 95% UCL-T 0) NS NS NS 0.0016 

Benzo(g,h,i)perylene MO/KG 0.000667 Mean (7) 0.000632 95% UCL-NP (4) NS NS NS 0.000650 

Dibenzo(a,h)an_—.cene MO/KG 0.000647 Mean (7) 0.00040 95% UCL-T (3) NS NS NS 0.00053 

Indeno( 1,2,3 -cd)pyTene MG/KO 0.00067 Mean (7) 0.00079 95% UCL-NP (4) NS NS NS 0.00073 

Ph——ntlirene MG/KO 0.00S07 95% UCL-NP (4) 0.01143 95% UCL-N (2) NS NS NS 0.00975 

Pesticides/PCBs 

4,4'-DDD MG/KG 0.0131 95% UCL-NP (4) 0.0126 95% UCL-NP (4) NS NS NS 0.0128 

4,4'-DDE MO/KG . 0.0210 95% UCL-NP (4) 0.02869 95% UCL-NP (4) NS NS NS 0.0249 

4,4'-DDT MG/KG 0.00892 95% UCL-T (3) 0.00686 95% UCL-NP (4) NS NS NS 0.00789 

alpha-Chlordane MG/KG 0.0192 95% UCL-NP (4) 0.0236 95% UCL-T (3) NS NS NS 0.0214 

Aroclor-1254 MG/KG 0.88187 95% UCL-N (2) 2.8888 95% UCL-T (3) NS NS NS 1.8853 

Aroclor-1268 MO/KO 0.01504 95% UCL-NP W 0.03843 95% UCL-T (3) NS NS NS 0.02673 
beta-BHC MG/KG 0.00062 95% UCL-NP (4) 0.0003 Mean (7) NS NS NS 0.0005 
Dieldrin MG/KO 0.00912 95% UCL-N (2) 0.00866 95% UCL-T (3) NS NS NS 0.00889 
Endosulfan Sulfate MO/KQ 0.00158 95% UCL-NP (4) 0.0003 Mean (7) NS NS NS 0.001 

Endrin Aldehyde MO/KG 0.001 95% UCL-NP (4) 0.0003 Mean (7) NS NS NS 0.0005 
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Table 3.4.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 
Medium: Biota 
Exposure Medium: Combined Fish Diet 

Exposure Chemical Exposure Exposure Exposure Exposure 

Point of Point Point Point Point 

Potential Concentration Concentration Concentration Concentrat ion 

Concern (1) American Eel White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet (7) 

Units Value Statistic (1) Rationale Value Statistic (1) Rationale Value Statistic i l  l Rationale Value 

gamma-Chlordane MG/KO 0.00712 95% UCL-NP (4) 0.0089 95% UCL-NP (4) NS NS NS 0.0080 

Heptachlor MG/KO 0.000678 95% UCL-NP (4) 0.0003 Mean (7) NS NS NS 0.000507 • 

Heptachlor Epoxide MO/KG 0.0015 95% UCL-NP (4) 0.00070 95% UCL-N (2) NS NS NS 0.0011 

Technical Chlordane MO/KO 0.2615 95% UCL-NP (4) 0.674 95% UCL-T . (3) NS NS NS 0.468 

Inorganics 

Cadmium MG/KO 0.0971 95% UCL-NP (4) 0.0316 95% UCL-T (3) A NS NS NS 0.064 

CI iromiuin MG/KO 0.0933 95%'UCL-T (3) A 0.112 95% UCL-NP (4) NS -, NS NS 0.103 

Lead MO/KO 0.580 95% UCL-N (2) 0.16 Mean (5) NS , i NS NS 0.37 

Manganese MG/KO 5.04 95% UCL-T (3) 8.36 95% UCL-N (2) A NS r- NS NS 6.70 

Mercury MG/KO 0.153 95% UCL-N (2) 0,136 95% UCL-NP (4) NS  ' ; NS NS 0.144 

Mercury (methyl) MG/KO 0.269 95% UCL-T (3) 0.147 95% UCL-NP (4) NS NS NS 0.208 

Dioxins l-i. 

HCX MG/KO 0.0000778 95% UCL-N (2) 0.0000615 •95% UCL-N (2) NS NS NS 0.0000696 

Toxicity Equivalency (PCB Congeners) - Mammals MG/KO 0.0000356 Mean (5) .0.0000195 Mean (5) NS NS NS 0.0000275 

Toxicity Equivalency (Dioxins/Furai-)  Mammals MG/KO 0.000111 95% UCL-NP (4) .. 0.00O491 95% UCL-N -  (2) .NS . . NS NS 0.000301 

LYMAN MILL Semlvol-llle Orgml— 1 
Aceiuiplitliylel- MO/KO 0.00193 95% UCL-NP (4) 0.00355 95% UCL-T (3) 0.0004 95% UCL-N (2) 0,002 

Benzo(a)_—i—.cene MG/KO 0.000946 . 95% UCL-NP (4) A 0.00946 •95% UCL-T • (3) 0.00288 , 95% UCL-T (3) A 0.00443 

Benzo(a)pyrene MG/KO 0.000962 95% UCL-NP (4) 0.0049 Mean . (5) 6.000704  95% UCL-NP (4) 0.0022 

Ber_o(b)nuoranthene MG/KG 0.00119 95% UCL-NP (4) 0.0067 95% UCL-NP (4) 0.0008 95% UCL-NP (4) 0,003 

Benzo(g,h, .perylene MG/KO 0.000645 Mean (7) 0.00376 Mean (5) 0.000703 . 95% UCL-NP (4) 0.00170 

Dibenzo(a,h)antliracene MG/KG 0.00065 95% UCL-NP (4) 0.0027 95% UCL-T (3) 0.00038 . 95% UCL-NP (4) 0.0012 

Indeno(I,2,3-cd)pyrene MG/KG 0.000918 95% UCL-NP (4) A 0.0043 Mean (5) 0.000579 95% UCL-NP (4) A 0.0019 

Phenanthrene MG/KG 0.02012 95% UCL-T (3) 0.0212 95% UCL-T (3) 0.0014 . 95% UCL-NP (4) . 0.014 

Pesticides/PCBs >. , t 
4,4'-DDD MG/KG 0.01469 95% UCL-NP (4) 0.06351 95% UCL-T (3) 0.0020 95% UCL-NP (4) A 0.027 

4,4'-DDE MG/KG 0.04451 95% UCL-NP (4) 0.2134 95% UCL-T (3) 0.01037 95% UCL-NP (4) 0.08941 

4,4,-DDT MG/KO 0.00337 95% UCL-N (2) 0.0052 95% UCL-N (2) 0.0008 95% UCL-NP (4) A 0.003 

alpha-Ddor dane MG/KO 0.02007 95% UCL-NP (4) 0.04690 95% UCL-N (2) 0.002 95% UCL-NP (4) 0.02 

Arocilor-1254 MG/KO 0.95861 95% UCL-T (3) 5.21365 95% UCL-T (3) 0.2166 95% UCL-NP (4) 2.130 

Aroclor-1268 MG/KG 0.008058 Mean (7) 0.04370 95% UCL-T (3) 0.0127 95% UCL-NP (4) 0.0215 

beta-BHC MG/KG 0.0018 95% UCL-T (3) 0.0003 Mean (7) 0.00032 Mean (7) 0.0008 

Dieldrin MO/KO 0.00789 95% UCL-NP (4) 0.00862 95% UCL-T (3) 0.00061 95% UCL-NP (4) 0.0057 

gamma-Chlordane MG/KG 0.00859 95% UCL-NP (4) 0.02921 95% UCL-NP (4) 0.00086 • 95% UCL-NP (4) 0.013 

Heptacli—ir Epoxide MG/KG 0.00227 95% UCL-NP (4) 0.0017 95% UCL-T (3) 0.00032 Mean (7) 0.0014 

Technical Chlordane MO/KG 0.44722 95% UCL:NP (4) . 2.5751 95% UCL-T (3) , . 0.03671 . 95% UCL-NP (4) .. 1020 
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Table 3.4.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe Current/Future 

Medium: Biota 

Exposure Medium: Combined Fish Diet 

Exposure Chemical Exposure Exposure j Exposure Exposure 

Point of Point Point I Point Point 

Potential Concentrat ion Concentrat ion ( Concentration Concentration 

Concern (I) American Eel White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet (7) 

Units Value Statistic (1  1 Rationale Value Statistic (1) Rationale Value ! Statistic (1) Rationale Value 

Inorganics i ' 

Arsenic . MO/KG 0.024 Mean (7) 0.0276 95% UCL-NP (4) • 0.019 , Mean (7) 0.024 

Cadmium MO/KG 0.026 95% UCL-NP (4) -0.0228 95% UCL-T (3) A 0.00304 •, Max (6) A 0.017 

Chromium MG/KG 0.131 95% UCL-NP (4) A 0.378 95% UCL-T (3) 0.0828 t Max (6) A 0.197 

Lead MG/KG 0.38 95% UCL-T (3) 0.594 . 95% UCL-N (2) 0.0090 j 95% UCL-N (2) 0.33 

Manganese MO/KO 4.98 95% UCL-T (3) 7.49 95% UCL-NP (4) A 0.46 95% UCL-T (3) A 4,31 

Mercury MO/KO 0.0349 95% UCL-NP (4) 0.1175 95% UCL-T (3) 0.269 .1 95% UCL-T (3) 0.141 

Mercury (methyl) MO/KG 0.0367 95% UCL-NP (4) 0.1087 95% UCL-T (3) 0.236 -SV 95% UCL-NP (4) 0.127 

Dioxins '* 
HCX MO/KO 0.0000805 95% UCL-T (3) 0.000054S 95% UCL-NP (4) 0.00000649 Max (6) 0.0000473 

Toxicity Equivalency (PCB Congeners) - Mammals MO/KG 0.0000323 Mean (5) 0.0000401 Mean (5) 0.00000453 , Mean (5) 0.0000257 

Toxicity Equivalency (Dioxins/Furans) - Man—lals MG/KO 0.000181 95% UCL-N (2) 0.00O898 95% UCL-T (3) 0.0000315 • 95% UCL-T (3) 0.000370 

MANTON Semivolatile Organics 

Acenaphthylene MO/KO NS NS NS NS NS NS 0.00030 . Mean (5) 0.00030 

- DU—UZo(a,li)-illiracene MO/KO NS NS NS NS NS NS 0.00022 Max (6) 0.00022 

Pliellalltlircnc MO/KO NS NS NS NS NS NS 0.00293 Mean (5) 0.00293 

1-llcidi_T(.l„ 

4,4'-DDE MG/KO NS NS NS NS NS NS 0.0089 Mean (5) 0.0089 

alpha-Chl-dane MO/KG NS NS NS NS NS NS 0.0014 Mean (5) 0,0014 

Aroclor-1254 MO/KO NS NS NS NS NS NS 0.1247 Mean (5) 0.1247 

Aroclor-1268 MG/KG NS NS NS NS NS NS 0.03292 Mean (5) 0.03292 

Dieldrin MO/KG NS NS NS NS NS NS 0.0005 Mean (5) 0,0005 

Endosulfan Sulfate MG/KG NS NS NS NS NS NS 0.00096 Mean (5) 0.00096 

gamma-Chlordane MG/KO NS NS NS NS NS NS 0.00052 Mean (5) 0.00052 

Technical Chlordane MG/KO NS NS NS NS NS NS 0.04062 Mean (5) 0.04062 

Inorganics 

Lead MO/KG NS NS NS NS NS NS 0.0113 Mean (5) 0.0113 

Mercury MG/KG NS NS NS NS NS NS 0.185 Mean (5) 0.185 

Mercury (methyl) MO/KO NS NS NS NS NS NS 0,149 Mean (5) 0.149 

Dioxins 

HCX MO/KO NS NS NS NS NS NS 0.00000536 Max (6) 0.00000536 

Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KG NS NS NS NS NS NS 0.0000186 Mean (5) 0.0000186 

DYERVILLE Semivolatile Organics 

Acenaphthylene MO/KO 0.00076 Mean (5) NS NS NS NS NS NS 0.00076 
Dibenzo(a,h)an—racene MO/KG 0.00017 Max (6) NS NS NS NS NS NS 0.00017 

Phenan .Irene MO/KQ 0.00490 Mean (5) NS NS NS NS NS NS 0.00490 
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Table 3.4.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Combined Fish 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Biota 

Exposure Medium: Combined Fish Diet 

Exposure Chemical Exposure Exposure ; Exposure Exposure 

Point of Point Point Point Point 

Potential Concentrat ion Concentration Concentration Concentrat ion 

Concern (1) American Eel White Sucker / Brown Bullhead Largemouth Bass Combined Fish Diet (7) 

Units Value Statistic (1) Rationale Value Statistic (1) Rationale Value Statistic (1) Rationale Value. 

Pesticides/PCBs 

4,4'-DDD MO/KQ 0.03543 Mean (5) NS NS NS NS NS NS 0.03543 

4,4'-DDE MO/KO 0.0110 Mean (5) NS NS NS NS NS NS 0.0110 

4.4--DDT MG/KG 0.0119 Mean (5) NS NS NS NS NS NS 0.0119 

alpha-Cl liordane MG/KG 0.01440 Mean (5) NS NS NS NS NS NS 0.01440 

Aroclor-1254 MG/KO 0.37026 Mean (5) NS NS NS NS NS NS 0.37026 

Dieldrin MO/KO 0.00852 Mean (5) NS NS NS NS , . NS NS 0.00852 

gamma-Cillordane MG/KG 0.00574 Mean (5) NS NS NS NS NS NS 0.00574 

Heptachlor Epoxide MQ/KG 0.00184 Mean (5) NS NS NS NS NS NS 0.00184 

Technical CIdordane MO/KG 0.31006 Mean (5) NS NS NS NS NS NS 0.31006 

Inorganics 

Cadmium MG/KG 0.157 Mean (5) NS NS NS NS NS NS 0,157 

Lead MQ/KG 0.341 Mean (5) NS NS NS NS NS NS 0.341 

Mangancse MO/KO 12.6 Mean (5) NS NS NS NS NS NS 12.6 

Mcrcury MG/KO 0.102 Menu (5) NS NS NS NS NS NS 0.102 

Mercury (nmlliyl) MO/K(,i 0.117 Mctiti (5) NS NS NS NS NS NS 1)117 

DIOKIII* 

HCX MG/KO 0.0000296 Mean (5) NS NS NS NS , NS NS 0.0000296 

Toxicity Equivalency (Dioxins/Furans) - Mammals MO/KG 0.000111 95% UCL-NP (4) NS NS NS NS NS NS 0.000111 

Notes: 

(1) Chemicals cf potential concern are identified in Tables 2.1, 2.2, and 2.3 for site exposure areas and in Tables 2.8,19, and 2.10 for reference/background areas. MG/KG = milligrams per kilogram 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution NC = Not Calculated 

(3) 95% UCL-T: 95% Upper Concentration Limit on the mean, lognormal distribution EPC = Exposure Point Concentration 

(4) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. UCL = Upper Confidence Limit on the arithmetic mean 

(5) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

(6) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentratioa 

(7) Combined Fish Diet EPCs were calculated by averaging the EPC values for each chemical across all sampled species. 

A  Chemical was not selected as a chemical of potential concern for that species. EPC was calculated in order to average combined fish EPCs for all species. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 

N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

NS * Not Sampled 

Prepared by: KJA 

Checked by: RAR 
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Table 3.5.CT 

Medium-Specific Exposure Point Concentration Summary  Central Tendency 

Surface Water 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) 

Concern (1) (qualifier) 

ASSAPUMPSET Inorganics 
Arsenic MG/L 0.00175 NC 0.000491 0.000491 MG/L Max 

Manganese MG/L 0.135 NC 0.166 0.135 MG/L Mean 

Mercury MG/L - 0.0000511 NC 0.00000215 0.00000215 MG/L " Max 

Nitrite-N MG/L 0.00510 NC 0.0051 0.00510 MG/L . Mean 
Dioxins/Furans 
Toxicity Equivalency (Dioxins/Furans) - Mammals MO/L 0.00000000534 NC . 0.00000000534 . 0.00000000534 MG/L Mean , 

GREYSTONE Inorganics 
Arsenic MO/L 0.00136 NC 0.00055 0.00055 MG/L Max 

Manganese MG/L 0.131 NC 0.144 0.131 MG/L Mean 

Mercury MG/L 0.0000346 NC 0.00000193 0.00000193 MG/L Max 

Nitrite-N MG/L 0.128 NC 0.13 0.128 MG/L Mean 
Dioxins/Furans 
Toxicity -iniivalciicy (I.ioxilia/Furans) - Mammals MO/L 0,00000000564 NC 0,00000000564 0.00000000564 MG/L Mean 

ALLICNDALK Volatile Organics 
Telrachloroelhene MG/L 0.00055 NC 0.0007 J ! 0.00055 MO/L Mean 
Semivolatile Organics i 

bis(2-Ethylhexyl)phthalate MG/L 0.0048 0.0048 NP 0.001 J i 0.001 MG/L Max 
Pesticides/PCBs , 
Aldrin MO/L 0.000019 0.000019 NP 0.000011 J ,0.000011 MG/L Max . 
alpha-Chlordane MG/L 0.000020 0.000020 NP 0.00000069 J 0.00000069 MG/L Max 
Aroclor-1254 MG/L 0.00060 0.00060 NP 0.0046 . 0.00060 MG/L 95% UCL-NP 
delta-BHC MG/L 0.000019 0.000019 NP 0.0000096 J 0.0000096 MG/L Max 
Endosulfan Sulfate MG/L 0.000059 0.00043 T 0.00049 ii 0.00043 MG/L 95% UCL-T 
Endrin Aldehyde MG/L 0.000035 0.000035 NP 0.0000028 J 0.0000028 MG/L Max 
gamma-Chlordane MG/L 0.000025 . .0.000025 _NP . 0.00012 .. 0.000025 MG/L • 95% UCL-NP 

Rationale 

(6) 
(5) 
(6) 
(5) 

(5) 

(6) 
(5) 
(6) 
(5) 

(5) 

(4) 

(5) 

(5) 
(5) 
(3) 
(5) 
(2) 
(5) 
(3) 
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Table3.5.CT 

Medium-Specific Exposure Point Concentration Summary  Central Tendency 

Surface Water 

Baseline Human Health Risk Assessment  Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Suriace Water 

Exposure Medium: Surface Water 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum 

Point of Mean (distribution) Detected 

Potential Concentration "Value 

Concern (1) ' (qualifier) 
i 

Inorganics 1 

Arsenic MG/L 0.0044 • 0.0044 NP 0.0125 ,. 0.0044 
Barium MG/L 0.044 0.044 NP 0.271 •1 0.044 
Chromium MG/L 0.0051 0.01 S T 0.042 0.018 
Lead MO/L 0.021 0.021 NP 0.223 ; 0.021 
Manganese MO/L 0.40 0.98 T 2.6 : 0.98 
Mercury MG/L 0.000065 0.000065 NP 0.00000319 0.00000319 
Thallium MO/L 0.0037 0.0037 NP, 0.0145 •-, 0,0037 
Nitrate MG/L 0.76 NC 0.773 ' i 0.76 
Nitrite-N MG/L 0.12 NC 0.139 i 0.12 
Dioxins/Furans 
Toxicity Equivalency (Dioxins/Furans) - Mammals L_ MO/L 0.0000011 0.0000011 NP 0.0000129 0.0000011 

LYMAN MILL Semivolatile Organics 
Acenaphthylene MG/L 0.0042 0.0042 NP 0.00000132 J '0:00000132 
bis(2-F.lhyll-xyl)pbuialate MG/L 0.017 0.017 NP 0,16 • ' * 0.017 
Pesticldes/PCBs 
Aldrin MG/L 0.000023 0.000023 NP 0.000069 0.000023 
alpha-Chlordane MO/L 0.000021 0.000021 NP 0.000019 J 0.000019 
Endosulfan Sulfate MG/L 0.000039 0.000039 NP 0.0000032 J 0.0000032 
Endrin Aldehyde MG/L 0.000026 NC 0.000005 J 0.000005 
gamma-Chlordane MG/L 0.000021 0.000021 NP 0.000021 J 0.000021 
Inorganics 
Arsenic MG/L 0.0023 0.0046 T 0.0092 J 0.0046 
Barium MG/L 0.021 0.021 NP 0.0311 0.021 
Chromium MG/L 0.0023 0.0023 NP 0.0063 0.0023 
Lead MG/L 0.0044 0.0044 NP 0.0218 0.0044 
Manganese MG/L 0.13 0.13 NP 0.436 0.13 
Mercury MG/L 0.000063 0.000063 NP 0.00000394 0.00000394 
Thallium MG/L 0.0022 0.0022 NP 0.0077 J 0.0022 
Nitrate MG/L 0.76 NC 0.765 0.76 
Nitrite-N MG/L 0.084 NC 0.0865 0.084 

Exposure Point Concentration 

Rationale 

(3) 
(3) 
(2) 
(3) 
(2) 
(5) 
(3) 
(4) 
(4) 

(3) 

(5) 
(3) 

(3) 
(5) 
(5) 
(5) 
(3) 

(2) 
(3) 
(3) 
(3) 
(3) 
(5) 
(3) 
(4) 
(4) I 

Units 

MG/L 
MG/L 
MG/L 
MG/L 
MO/L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 

MG/L 
MG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MO/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

Statistic (1) 


95% UCL-NP 

95% UCL-NP 

95% UCL-T 


95% UCL-NP 

95% UCL-T 


Max 

95% UCL-NP 


Mean 

Mean 


95% UCL-NP 


Max 

95% UCL-NP 


95% UCL-NP 

Max 

Max 

Max 


95% UCL-NP 


95% UCL-T 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 

95% UCL-NP 


Max 

95% UCL-NP 


Mean 

Mean 
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Table 3.5.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Surface Water 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Chemical Units Arithmetic 9 5 % UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration • Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

Dioxins/Furans 

Toxicity Equivalency (Dioxins/Furans) - Mammals MG/L 0.00000013 0.0000037 T 0.000000861 0.00000013 MG/L Mean (4) 


(1) Chemicals of potential concern are identified in Table 2.5 and Table 2.14 for site exposure areas and reference/background areas respectively, 

(2) 95% UCL-T; 95% Upper Concentration Limit on the mean, lognormal distribution 

(3) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used lo approximate the 95% UCL for nonparametric data. 

(4) Mean; Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

(5) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected concentration. 

T - The Shapiro-Wiik W Test indicates that the data are log-normally distributed. 


NP • The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 


N - The Shapiro-Wilk W Tcsl indicates thai the data are normally distributed. 


Qualifier Definitions: 

J - Value is estimated. 

MG/L = milligrams per liter 

NC= Not Calculated 

EPC = Exposure Point Concentration 

UCL = Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 

Checked by: MJM 
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Table 3.6.CT 

Medium-Specific Exposure Point Concentration Summary  Central Tendency 

Sediment 

Baseline Human Health Risk Assessment  Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) i 

ASSAPUMPSET Semivolatile Organics 
2-MethyInaphlhaIene MG/KG 0.22 NC 0.01855 0.01855 MG/KG Max (6) 
Acenaphthylene MG/KG 0.19 NC 0.0589 0.0589 MG/KG Max (6) 
Benzo(a)anthracene MG/KG 0.52 NC 1 0.52 MG/KG Mean (5) 
Benzo(a)pyrene MG/KG 0.53 NC. 0.84 0.53 MO/KG Mean (5) 
B enzo(b) tluoranthene MG/KG 0.63 NC 1.4 0.63 MG/KG Mean (5) 
Benzo(g,h,i)perylene MO/KG 0.40 NC 0.59468 0.40 MO/KG Mean (5) 
Diben_o(a,h)anthracene • MG/KG 0.15 NC 0,17898 0.15 MG/KG Mean (5) 
Indeno(l ,2,3-cd)pyrene MG/KG 0.43 NC 0.65 0.43 MG/KO ' Mean (5) 
Phenanthrene MO/KG 0.54 NC 0,79474 0.54 MG/KG Mean (5) 
Pesticldes/PCBs 
alpha-Chlordane MG/KG 0.0013 NC 0.00133 J 0.00133 MG/KG Max (6) 
Aroclor-1254 MO/KO 0.032 NC " 0.05755 0.032 MG/KG Mean (5) 
Aroclor-1268 MO/KG 0.023 NC 0.04166 0.023 MG/KO \ Mean (5) 
gamma-CIiIordane MO/KO 0.0012 NC 0.00065 J 0.00065 MG/KO Max (6) 
Teclmical Chlordane MG/KG 0.11 NC 0.15253 1 0.11 MG/KG Mean . (5) 
Inorganics i 

Aluminum MG/KO 9841 NC 21774 J 9841 MG/KG Mean (5) 
' Arsenic MG/KO 2.7 NC 5.21 J 2.7 MG/KG Mean (5) 

Cadmium MG/KG 0.37 NC 0.858 0.37 MG/KG Mean (5) 
Chromium MO/KG . 10.4 NC 17.5 J • 10.4 MG/KO Mean (5) 
Copper MG/KG 11.8 NC 18.3 J 11.8 MG/KG Mean (5) 
Lead MG/KO 40.5 NC 88.6 J 40.5 MG/KG Mean (5) 
Manganese MG/KG 711 NC 1590 1 711 MG/KG Mean (5) . 
Mercury MG/KG 0.051 NC 0.114 ,i 0.051 MO/KG Mean (5) 
Nickel MG/KG 10.1 NC 20 J 10.1 MG/KG Mean (5) 
Thallium MG/KG 0.43 NC " 0.354 J ; ,0.354 MG/KG Max (6) 
Vanadium MG/KG 17.0 NC " 32 *• 17.0 MG/KG Mean . . (5) 
Dioxins/Furans 
HCX MO/KG 0.0000172 NC 0.0000172 1 0.0000172 MG/KG Mean (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.00000379 NC , 0.00000773 0.00000379 MG/KG Mean (5) 
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Table 3.6.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Chemical Units Arithmetic 9 5 % UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) 

Concern (1) (qualifier) 

GREYSTONE 	 Semivolatile Organics 
2-Methylnaphthalene MG/KG 1.1 NC 0.07478 J 0.07478 MG/KG Max 
Acenaphthylene MO/KG 1.1 NC 0.19279 J 0.19279 MG/KG Max 
Benzo(a)anthracene MG/KG 1.5 NC 3.5 , 1.5 MG/KG Mean 
Benzo(a)pyrene MG-.G 1.4 NC 3.1 '1.4 MG/KG Mean 
Benzo(b)-Uoranthene MG/KG 1.5 NC 3.1 '1.5 MG/KG Mean 
B-_o(g,h,i)perylene MG/KG 6.9 NC 2.07671 J ,0.86 MG/KO Mean 
Dibcnzo(a,h)anthracene MG/KO 1.0 NC 0.77 J i0.77 MO/KO Max 

Indeno(l ,2,3-cd)pyrene MG/KG NC 2, i 8.35 j '1.1.0 MG/KO Mean i.6 
Phenanthrene 	 MG/KO 2.1 NC 4.8 ,.2.1 MG/KG Mean 

Pesticides/PCBs 
alpha-Chlordane MG/KG 0.0061 0.0061 NP 0.01746 J 0.0061 MG/KG 95% UCL-NP 
Aroclor-1254 MO/KO 0.1 0.5 T 0.38 0.15 MG/KO Mean 
Aroclor-1268 MO/KO 0.14 NC 0,24667 0.14 MO/KO Mean 
gamma-CIiIordanc MO/KQ 0.005 0.005 NP 0.01016 0.0048 MO/KO 95% UCL-NP 
Technical Chlordane MG/KG 0.4015 NC 0.62618 . 6.40 MG/KG Mean 
Inorganics 
Aluminum MG/KG 8210 15554 T 24690 J 15554 MG/KG 95% UCL-T 
Antimony MG/KG 0.73 4.3 T 4.3 J 0.73 MG/KG Mean 
Arsenic MG/KG 3.9 9.6 T 13.5 9.6 MG/KG 95% UCL-T 
Cadmium MG/KO 0.81 10.4 T 4.35 6.81 MG/KG Mean 
Chromium MG/KG 99.3 601 T 271 99.3 MG/KG Mean 
Copper MG/KG 72.8 650 T 436 72.8 MG/KG Mean 
Lead MG/KG 179 179 NP 570 179 MG/KG 95% UCL-NP 
Manganese MG/KO 599 599 NP 1990 599 MG/KG 95% UCL-NP 
Mercury MG/KG 0.21 1.0 T 0.757 0.21 MG/KG Mean 
Nickel MG/KG 31.2 142 T 261 142 MG/KG 95% UCL-T 
Thallium MG/KG 0.37 0.37 NP 0.71 J 0.37 MO/KO 95% UCL-NP 
Vanadium MO/KG 37.6 79.0 T 129 79.0 MO/KG 95% UCL-T 
Dioxins/Furans 
HCX MG/KG 0.0000325 NC 0.000154 J 0.0000325 . MG/KG Mean 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.000034S 0.000121 T 0.000179 0.000I2I MG/KG 95% UCL-T 
Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.0000249 NC 0.0000249 0.0000249 MG/KG Mean 

Rationale 

(6") 

(6) 
C5) 
(5) 
(5) 
(5) 
(6) 
(5) 
(5) 

(4) 
(5) 
(5) 
(4) 
(5) 

(3) 
(5) 
(3) 
(5) 
(5) 
(5) 
(4) 
(4) 
(5) 
(3) 
(4) 
(3) 

(5) 
(3) 
(51 
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Table 3.6.CT 


Medium-Specific Exposure Point Concentration Summary - Central Tendency 


Scenario Timeframe: Current/Future 

Medium; Sediment 

Exposure Medium: Sediment 

Exposure Chemical 

Point of 

Potential 

Concern (1) 

ALLENDALE 	 Semivolatile Organics 
2-Methylnaphthalene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(gJi,i)perylene 
Benzo(k)-Uoranthene 
bis(2-Ethylhexyl)phthalate 
Dibenzo(a,h)anlhracene 
Indeno( 1,2,3-cd)pyrene 
Pcntachlorophenol 
Phenanthrene 
Pesticldes/PCBs 
alpha-C-ilordiinc 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 
delta-BHC 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 
Endrin aldehyde 
Endrin Ketone 
gamma-Chlordane 
Technical Chlordane 
Inorganics . 
Antimony 
Arsenic 
Cadmium 
Chromium 

Sediment 

Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Units Arithmetic 9 5 % UCL Maximum 

Mean (distribution) Detected 

Concentration 

(qualifier) 

MG/KG 1.6 3.7 T 0.13608 
MG/KG 1.6 1.9 N 0.97 J 

. MG/KO 2.2 3.4 T 8.4 
MG/KO 2.3 4.0 T 9.2 
MG/KG 2.8 4.4 T 9.5 
MG/KG 2.0 2.0 NP 7 
MG/KO 2.6 3.9 T 9.2 
MG/KG 2.3 3.2 T 12 
MG/KG 1.4 2.0 T 2:6 J 
MG/KG 1.9 3.2 T 6.8 J 
MG/KG 4.6 6.5 T 18 J 
MGVKG 2.9 4.8 T 12 

MO/KO 0.0113 0,0113 NP 0,062 
MG/KO 15 2.4 T 27 
MG/KG 6.20 0.20 NP 0.27 J 
MG/KG 0.079 0.079 NP 0.15642 
MO/KG 0.0013 0.0014 T 0.0024 J 
MO/KO 0.0090 0.0090 NP 0.11297 J 
MG/KG 6.6.7 0.037 NP 0.44 J 
MG/KG 0.0027 0.0027 NP 0.00902 
MG/KO 0.0024 0.0029 T 0.011 J 
MG/KO 0.0038 0.0038 NP 0.034 
MG/KG 0.0097 0.017 T 0.074 J 
MG/KG 0.52 0.65 . N 0.85181 

MG/KO 2.3 4.8 T 13.7 J 
MG/KO 5.8 5.8 NP 18 J 
MG/KG 1.2 1.2 NP 5:2 J 
MG/KG 142 238 T 536 J 

Exposure Point Concentration 

Value Units Statistic (1) Rationale 

I 
i 

0.13608 MG/KG Max (6) 
0.97 MG/KG Max (6) 
3.4 MG/KG 95% UCL-T (3) 
4.0 MG/KG . 95% UCL-T (3) 
4.4 MG/KG 95% UCL-T (3) 
2.0 MG/KG ' 95% UCL-NP (4) 

, 3.9 MO/KG 95% UCL-T (3) 
3.2 MG/KG 95% UCL-T (3) 
2.0 MG/KO 95% UCL-T (3) ' 
3.2 MG/KG . 95% UCL-T (3) 
6.5 MG/KG ' 95% UCL-T (3) 

• 4.8 MG/KG . 95% UCL-T (3) 

0.0113 MO/KO 95% UCL-NP (4) 
2.4 MG/KG 95% UCL-T (3) 

6.20 MG/KG 95% UCL-NP (4) 
0.079 MG/KG 95% UCL-NP (4) 
0.0014 MG/KG 95% UCL-T (3) 
0.0090 MO/KO 95% UCL-NP (4) 
0.037 MG/KG 95% UCL-NP (4) 
0.0027 MG/KG 95% UCL-NP (4) 
0.0029 MG/KG 95% UCL-T (3) 
0.0038 MO/KG 95% UCL-NP (4) 
0.017 MG/KG 95% UCL-T (3) 
0.65 MG/KO : 95% UCL-N (2) 

4.8 MG/KG 95% UCL-T (3) 
5.8 MG/KO 95% UCL-NP (4) 
1.2 MG/KG 95% UCL-NP (4) 

. 238 MG/KG 95% UCL-T (3) 
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Table 3.6.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Defected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

Lead MG/KG 329 488 T 1090 488 MG/KG 95% UCL-T (3) 
Manganese MG/KG 430 531 T 1966 531 MG/KG 95% UCL-T (3) 
Mercury MG/KG 0.47 0.97 T 3.6 J 0.97 MG/KG 95% UCL-T (3) 
Nickel MG/KG 26.7 26.7 NP 94.6 26.7 MG/KG 95% UCL-NP (4) 
Thallium MG/KG 7.3 7.3 NP 6.8 J 6.8 MG/KG Max (6) 
Vanadium MG/KG 36.2 45.9 T 89.3 45.9 MG/KO 95% UCL-T (3) 
Dioxins/Furans 
HCX MO/KG 0.0271 6.94 T 0.365 J 0.0271 MG/KG Mean (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.00571 0.00574 NP 0.073 J 0.00574 MG/KG 95% UCL-NP (4) 
Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.00000011 NC 0.000000112 0.00000011 MG/KG Mean (5) 

LYMAN MILL Semivolatile Organics 
2-MethylnaphthaIene MO/KG 0.9 0.9 NP 0.1 J ; 0.1 MG/KG Max (6) 
4-C-Ioro-3-m_tliyl]ihcnot MO/KO 1.1 1.4 N 2.2 J 1.4 MG/KO 95% UCL-N (2) 
4-Nilnipliciitil MO/KO 2,5 2.5 NP 2.2 J 2.2 MO/KG Max (f>) 
Acenaphlhylen. MG/KG 0.9 0.9 NP 0.42856 0.42856 " MO/KO Max (6) 
Benzo(a)anthraccne MG/KO 1.4 2.8 T 5.5 J •i 2.8 MG/KG 95% UCL-T (3) 
Benzo(a)pyrene MG/KG 1.4 2.9 T 6.17711 I 2.9 MG/KG 95% UCL-T (3) 
Benzo(b)fluoranthene MG/KG 2.1 4.5 T 13 J* :.,4,5 MG/KG 95% UCL-T (3) 
Benzo(g,h,i)perylene MG/KG 1.3 3.0 T 4.85176 '. 3.0 MG/KO 95% UCL-T (3) 
Benzo(k)fluoranthene MG/KG 1.1 2.1 T 7.30225 ,,i 2.1 MG/KG 95% UCL-T (3) 
bis(2-Ethylhexyl)phthalate MG/KO 2.6 5.2 T 50 J* •• 5 .  2 MG/KG 95% UCL-T (3) 
Dibenzo(aJi)anthracene MG/KG 0.77 1.1 T 1.0694 ' 0.77 MG/KG Mean (5) 
Indeno( 1,2,3-cd)pyrene MG/KG 1.3 2.7 T 5.25309 • 2.7 MG/KG 95% UCL-T (3) 
N-Nitroso-di--propylamine MG/KO 1.1 1.3 N 1.4 J '. 1-3 MG/KO 95% UCL-N (2) 
Pentach—irophenol MG/KG 2.6 2.6 NP 1.4 J ,1.4 MG/KG Max (6) 
Phenanthrene MG/KO 1.5 2.8 T 8.37861 1 2.8 MG/KG 95% UCL-T (3) 
Pesticides/PCBs 
alpha-Chlordane - MG/KO 0.016 0.032 T 0.14075 ' 0.032 MG/KG 95% UCL-T (3) 
Aroclor-1254 MG/KG 0.27 0.49 T 2.2 J ' 0.49 MG/KG 95% UCL-T (3) 
Aroclor-1260 MG/KO 0.024 0.027 T 0.043 J 1 0.027 MG/KO 95% UCL-T (3) 
Aroclor-1268 MG/KG 0.12 NC 0.31379 J 0.12 MG/KG Mean (5) 
Dieldrin MG/KG 0.0038 0.0044 T 0.'017 P 0.0044 MG/KG 95% UCL-T • (3) 
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Table 3.6.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum ;• Exposure Point Concentration 

Point of Mean (distribution) Defected 

-Potential Concentration Value Units Statistic (1) 

Concern (1) (qualifier) 

Endosulfan II MG/KO 0.004 0.005 T 0.017 P 0.005 MG/KG ; 95% UCL-T 

Endosulfan sulfate MG/KG 0.0029 0.0029 NP 0.01055 0.0029 MG/KG 95% UCL-NP 

gamma-Chlordane MG/KO 0.00S9 0.015 T 0.06988 0.015 MG/KG 95% UCL-T 
Technical Chlordane MG/KG 1.3 NC 2.21273 1.29. MG/KG Mean 
Inorganics 
Antimony MG/KG 1.3 3.1 T 5.3 J 3.1 MG/KG 95% UCL-T 
Arsenic MO/KG 5.2 6.4 " T 13.2 J 6.4 MG/KG " 95% UCL-T 
Cadmium MG/KG 2.1 2.1 NP 23.9 2.1 MG/KG 95% UCL-NP 
Chromium MG/KG 98.9 200 T 310 -J 200 MG/KG 95% UCL-T 
Lead MG/KG 236 375 T 721 J 375 MG/KG 95% UCL-T 

Manganese MG/KO 553.5 843 T 1970 843 MO/KG , 95% UCL-T 

Mercury MG/KO 0.29 0.62 T 0.946 0.62 MG/KG 95% UCL-T 
Nickel MG/KG 32.8 69.2 T 187 J 69.2 MG/KG 95% UCL-T 
Thallium MO/KO 0.58 0.58 NP 0.883 J 0.58 MG/KG 95% UCL-NP 
Vanadium MO/KO 35,5 - 42,4 T 91.7 J 42.4. MO/KO 95% iJCI.-T 
Dioxfns/Furatis 
HCX MG/KG 0.0135 0.0135 NP 0.167 J 0.0135 MG/KG 95% UCL-NP 
Toxicity Equivalency (PCB Congeners) - Mammals MG/KG 0.0000332 NC 0.0000649 0.000033 MG/KO Mean 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.00179 0.0361 T 0.00803 0.00179 MG/KG Mean 

MANTON Semivolatile Organics 
Bcnzo(a)ant——cene MG/KG 0.15 NC 0.3 J 0.15 MG/KG Mean 
Benzo(a)pyr_ne MG/KG 0.18 NC 0.37 J 0.18 MG/KG Mean 
Benzo(b)fh—iranthene MG/KG 0.31 NC 0.64 J 0.31 MG/KG Mean 
Benzo(gdi,i)perylene MG/KG 0.11 NC 0.22 J ,0.11 MG/KG Mean 
Benzo(k) fluoranthene MG/KG 0.18 NC 0.2 J ,0.18 MG/KG Mean 
bis(2-Ethylhexyl)phthalate MG/KG 0.31 NC 0.43 J '0.31 MG/KG Mean 
Indeno(l ,2,3-cd)pyrene MG/KG 0.15 NC 0.29 J 16.15 MG/KG Mean 
Phenanthrene MG/KG 0.14 NC 0.3 J 0.14 MO/KG Mean 
Pesticides/PCBs 
alpha-Chlordane MG/KG 0.0022 NC 0.004 0.0022 MG/KG Mean 
gamma-Chlordane MG/KG 0.0025 NC 0.005 0.0025 MG/KG Mean 

Rationale 

(3) 

(4) 
(3) 
(5) 

(3) 

.(3) 
(4) 
(3) 
(3) 
(3) 
(3) 
(3) 
(4) 
(3) 

(4) 
(5) 
(5) 

(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

(5) 
(5) 

(5) 
(5) 

MACTEC Engineering and Consulting, Inc. 
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Table 3.6.CT 

Medium-Specific Exposure Point Concentration Summary  Central Tendency 

Sediment 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Defected i 

Potential Concentration Value Units Statistic (1) 

Concern (1) (qualifier) 

Inorganics iii 
Arsenic MG/KO 0.77 NC 0.97 J ...0.77 MG/KG Mean 
Cadmiuin MG/KG 0.68 NC 0.96 I 0.68 MG/KG Mean 
Chromium MO/KG 13.4 NC 18.6 } ,')!3.4 MO/KG Mean 
Lead MG/KG 45.9 NC 91 J I .'45.9 MG/KG Mean 
Manganese MG/KG 128 NC 219 J " 128 MG/KG Mean 
Vanadium MG/KG 5:7 NC 7.1 ' 5.7 MG/KO Mean 
Dioxins/Furans | 
HCX MG/KG 0.000117 NC 0.000263 J 0.000117 MG/KG Mean 

Toxidly Equivalency (Dioxins/Furans) - Mammals MG/KG 0.000433 NC 0.000999 0.000433 MG/KG Mean 

DYERVILLE Semivolatile Organics 

2-M-hylnaphthalene MG/KO 0.12 NC 0.031 J 0.031 MG/KG Max 
Acenaphthylene MG/KO 0.16 NC 0.27 10.16 MG/KG Mean 
Benzo(a)anlhracene MG/KG 1.4 • NC 2.6 1.4 MG/KG Mean 
Bcnzo(a)pyrenc MG/KO 1.4 NC 2.2 - 1.4 MG/KG Mean 
Benzo(b)fluoranthene MG/KG 2.5 NC 4 J . 2.5 MG/KG Mean 
Benzo(g,h,i)perylene MG/KG 1.1 NC 1.6 J* ,; Li MG/KG Mean 
Benzo(k)fluoranthene MG/KG 6.71 NC 1.1 i 0.71 MG/KG Mean 
bis(2-Ethylhexyl)phthalate MG/KG 1.1 NC 1.6 i 1.1 MG/KG Mean 
Dibenzo(a,h)anthracene MG/KG 0.20 NC 0.32 J ,.i 0.20 ' MO/KG Mean 
Indeno(l ,2,3-cd)pyrene MG/KO 1.4 NC 2 .; i.'4 MG/KO Mean 
Phenanthrene MG/KG 1.4 NC 2.9 •1.4 MG/KG Mean 
Pesticides/PCBs 
alpha-Chlordane MG/KO 0.0043 NC 0.011 0.0043 MG/KG. Mean 
Aroclor-1254 MG/KO 0.49 NC 1.3 0.49 MG/KG Mean 
Dieldrin MG/KG 6.012 NC 0:03 0.012 MG/KG Mean 
Endosulfan sulfate MG/KG 0.0052 NC 0.011 0.0052 MG/KG Mean 
Inorganics 
Arsenic MG/KG 4.4 NC 2.1 } 2.1 MG/KG Max 
Cadmium MG/KG 1.7 NC 4 J 1.7 MG/KG Mean 
Chromium MG/KO 156 NC 385 156 MG/KG Mean 

Rationale 

(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

(5) 
(5) 

(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 
(5) 

(5) 

(5) 
(5) 
(5) 
(5) 

(6) 
d) 
(5) 
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Table 3.6.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Sediment 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 
Concern (1) (qualifier) 

Lead MG/KG 160 NC 307 .i 160 MG/KG Mean (5) 
Manganese MG/KG 332 NC 598 1.332 MG/KG Mean (5) 
Mercury 
Nickel 

MG/KG 
MG/KO 

0.40 
19.0 

NC 
NC 

1.06 
35 

•' 0.40 
1 19.0 

MO/KG 
MG/KG i

Mean 
 Mean 

(5) 
(5) 

Vanadium MG/KG 16.0 NC 28.4 . 16.0 MG/KG | Mean (5) 
Dioxins/Furans . 
HCX MG/KG 0.000173 NC 0.000448 0.000173 MG/KG Mean (5) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KO 0.000110 NC 0.000152 0.000110 MG/KG Mean (5) 
Toxicity Equivalency (PCB Congeners) - Mammals , MG/KG 0.000000025 NC . 0.0000b00253 0.0000000253 MO/KG . . Mean. . ,5) 

(1) Chemicals of potential concern are identified inTabie'2.6 and Table 2.15 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution 

(3) 95% UCL-T: 95% Upper Concentralion Limit on the mean, lognormal distribution 

(4) 95% UCL-NP: 95% I J|ipcr Oincciilriition Limit on Ihe menu, nonpiiramclric distribution. Arithmetic mean used lo approximate the 95% UCL for nonparametric data. 

(5) Mean: Arithmetic Mean, applied ifl'trwcr than 10 samples (95% UCL not calculated), or il'tlic 95% UCL is greater than the maximum concentration. 

(6) Max: Maximum, applied in the special case where the arithmetic mean has been selected, but because of elevated detection limits in non-detects, it is greater than the maximum detected concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametricaily distributed. 


N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 


Qualifier Definitions: 

J = Value is estimated. 

MG/KG = milligrams per kilogram 


NC= Not Calculated 


EPC = Exposure Point Concentration 


UCL = Upper Confidence Limit on the arithmetic mean 


Prepared by: KJA 

Checked by: MJM 
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Table 3.7.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Bank Soil 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Bank Soil 

Exposure Chemical Units Arithmetic 9 5  % UCL Maximum Exposure Point Concentrat ion 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

GREYSTONE Semivolatile Organics 
2-Methylnaphthalene MG/KG 0.1071 NC 0.17022 J 0.1071 MG/KG Mean (3) 
Acenaphthylene MG/KG 0.31765 NC 0.49749 0.31765 MG/KO Mean (3) 
Benzo(a)anthracene MG/KG 3.09372 NC 3.41086 3:09372 MO/KG Mean (3) 
Benzo(a)pyrene MG/KG 3.07718 NC 3.41803 3.07718 MG/KO Mean (3) 
Benzo(b)fluoranthene MG/KO 3.45207 NC 4.28861 3.45207 MG/KG Mean (3) 
Benzo(g,h,i)perylene MG/KG 2.336 NC 2,87139 2.336 MG/KG Mean (3) 
Dibenzo(aJi)anthracene MG/KG 0.61485 NC 0.72851 0.614S5 MG/KG Mean (3) 
Indeno(l ,2,3-cd)py. ene MG/KG 2.51886 NC 310929 2.51886 MG/KG Mean (3) 
Phenanthrene MG/KG 3.95543 NC 5.30136 3.95543 MG/KG Mean (3) 
Pesticides/PCBs 
alpha-Chlordane MG/KO 0.0178 . NC 0.03592 0.0178 MG/KG Mean (3) 
Aroclor-1254 MO/KG 0.51998 NC 0.83872 0.51998 MG/KG Mean • ( 3  ) 

Aroclor-1268 MO/KO 0,08389 NC 0,13953 J 0.08389 MO/KG Mean (3) 
Unrloaulfan Sulfate MO/ko 0.00650 NC 0:01269 , J 6:00650 MG/KG Mean (3) 
Technical Chlordane MG/KG 0.4307 NC 0173538 ' ' 0.4307 MG/KG Mean . (3) 
Inorganics 
Aluminum MG/KG .15899 NC 21793 J 15899 MG/KG Mean (3) 
Arsenic" MG/KG 7.72 NC 12.2 7.72 MG/KG Mean (3) 
Chromium MG/KG 231 NC 291 231 MG/KG Mean (3) 
Copper MG/KG 205 NC 324 205 MG/KG Mean (3) 
Lead MG/KG 450 NC 591 450 MG/KG Mean (3) 
Manganese MG/KG 1841 NC 4126 1841 MG/KG Mean (3) 
Mercury • MG/KO 0.582 NC 0.811 0.582 MG/KG Mean (3) 
Molybdenum MG/KG 54.0 NC 87.7 J 54.0 MG/KG Mean (3) 
Nickel MG/KO 120 NC 387 120 MG/KG Mean (3) 
Thallium MO/KG 0.461 NC 0.585 0.461 MG/KG Mean (3) 
Vanadium i MG/KG . 82.3 NC J 0  3 82.3 MG/KG . Mean (3) 
Dioxins/Furans , 
HCX MO/KG 0.000193 NC 0.000417 0.000193 MG/KG Mean (3) 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.0000549 NC .0.000109 0.0000549 . MG/KG Mean (3) 

MACTEC Engineering and Consulting, Inc. 
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Table 3.7.CT 

Medium-Specific Exposure Point Concentration Summary  Central Tendency 

Bank Soil 

Baseline Human Health Risk Assessment  Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Bank Soil 

Exposure 

Point 

Chemical 

of 

Potential 

Concern (1) 

Units Arithmetic 

Mea  n 

9 5  % U C  L 

(distribution) 

Maximum 

Detected 

Concentrat ion 

(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

ALLENDALE Dioxins/Furans 

2,3,7,8-TCDD , MG/KG 0.00027 0.00027 NP 0.00151 0.00027 MG/KG 95% UCL-NP (2) 

(1) Chemicals of potential concern are identified in Table 2.7 and Table 2.16 for site exposure areas and reference/background areas respectively. 

(2) 95% UCL-NP: 95% Upper Concentration Limit on the mean, nonparametric distribution. Arithmetic mean used to approximate the 95% UCL for nonparametric data. 

(3) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

T - The Shapiro-Wilk W Test indicates that the data are log-normally distributed. 

NP - The Shapiro-Wilk W Test indicates Ihat the data are neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed. 

N - The Shapiro-Wilk W Test indicates that the data are normally distributed. 

MO/KG  milligrams per kilogram 

UPC  P.xpi-urc Pninl Conc-titraliiin 

UCL  Upper Confidence Limit on the arithmetic mean 

Prepared by: KJA 

Checked by: MJM 
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Table 3.8.CT 

Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Fogarty Center 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration 

Point of Mean (distribution) Detected 

Potential Concentration Value Units Statistic (1) Rationale 

Concern (1) (qualifier) 

FOGARTY CENTER Semivolatile Organics 
2-Methylnaphmalene MG/KG 0.522 NC 1.56 0.522 MG/KG Mean (2) 
Acenaphthylene MG/KG 0.0575 NC 0.152 0.0575 MG/KG Mean (2) 
Benzo(a)anthracene MG/KG 2.53 NC 7.3 2.53 MG/KG Mean (2) 
Benzo(a)pyrene MG/KG 1.78 NC 5.12 1.78 MG/KG Mean (2) 
Benzo(b)tluoranthene MG/KG 1.82 NC 5.14 1.82 MG/KG Mean (2) 
Benzo(gdi,i)perylene MG/KG 1.13 NC 3.17 1.13 MG/KO • Mean (2) 
D—ienzo(a,h)anthracene MG/KG 0.244 NC 0.668 0.244 MG/KO Mean (2) 
Indeno(l ,2,3-cd)pyrene MG/KG 1.27 NC 3.57 J 1.27 MG/KG Mean (2) 
Phenanthrene MG/KG 8.29 NC 24.6 8.29 MG/KG Mean (2) 
Pesticides/PCBs 
alpha-Chlordane MG/KG 0.0419 NC 0.0888 0.0419 MG/KG Mean (2) 
Aroclor-1254 MG/KG 0.470 NC 0.938 -0.470 MG/KG Mean (2) 
Endosulfan II MQ/KG 0.0120 NC 0.032 0.0120 MG/KG Mean (2) 
Endosulfan Sulfate MG/KG 0.000393 • NC 0.00108 0.000393 MG/KG Mean ... (2) 
gamma-Chlordane MG/KG 0.0339 NC 0.0762 0.0339 MG/KG Mean (2) 
Technical Chlordane MG/KG 0.677 NC 0.943 0.677 MG/KG Mean *(2) 

Inorganics 
Aluminum MG/KG 20067 NC • 24800 J 20067 MG/KG Mean (2) 
Arsenic MG-CG 10.4 NC 11.5 10.4 MG-CG Mean (2) 
Manganese MG/KG 443 NC 478 443 MG/KG Mean. (2) 
Mercury MG/KG 0.206 NC 0.258 0.206 MG/KG Mean (2) 
Dioxins 
Toxicity Equivalency (Dioxins/Furans) - Mammals MG/KG 0.00000557 NC 0.00000664 0.00000557 MG/KG Mean (2) 

(1) Chemicals of potential concern are identified in Table 2.8. 

(2) Mean: Arithmetic Mean, applied if fewer than 10 samples (95% UCL not calculated), or if the 95% UCL is greater than the maximum concentration. 

Qualifier Definitions: 

J = Value is estimated. 
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Table 3.8.CT 
Medium-Specific Exposure Point Concentration Summary - Central Tendency 

Fogarty Center 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure 
Point 

Chemical 
of 

Potential 
Concern (1) 

Units Arithmetic 
Mean 

95% UCL 
(distribution) 

Maximum 
Detected 

Concentration 
(qualifier) 

Value 

Exposure Point Concentration 

Units Statistic (1) Rationale 

MG/KG = milligrams per kilogram 

NC= Not Calculated 

EPC = Exposure Point Concentration 

UCL-= Upper Confidence Limit on (he arithmetic mean 

Prepared by: KJA 

Checked by: MJM 
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Table4 .1 .RME 

Values Used For Daily Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: BIOTA 

EXPOSURE MEDIUM: COMBINED FISH DIET 

EXPOSURE ROUTE R E C E P T O R POPULATION R E C E P T O R ACE

INGESTION RESIDENT ADULT 

ADOLESCENT 

CHILD 

,. 

RECREATIONAL ANGLER ADULT 

ADOLESCENT 

CHILD 

. . .  - . • 

r_=_ . 

 EXPOSURE POINT 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLEN-ALP. POND 


I.YMAN Mll.l . r iJNI) 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


VALUE 


chemical-specific 


14 


1 


350 


12 


70 


25550 


4380 


0.001 . . 

chemical-specific 


9.3 


1 


350 


12 


45 


25550 

4380 

. . . 0.001 

chemical-specific 

4.7 


1 


350 


6 


15 


25550 


2190 


0.001 


chemical-specific 


14 


1 


350 


12 


70 


25550 


4380 


0.001 


chemical-specific 

9.3 

1 

350 

12 

45 

25550 

4380 

0.001 

chemical-specific 

4.7 

1 

350 

6 

IS 

25550 

2190 

0.001, 

UNITS 

mg/kg 

g/day 

unitlcss 

day/yr 

y 

day 
_ 

day 

kg/g 

mg/kg 

g/day 

unitlcss 

day/yr 

yr 

kg 

•	 day 

day 

_. 
mg/kg 


g/day 


unitlcss 


day/yr 


yr 


kg 


day 


day 


ktf/g 


mg/kg 


g/day 


.milieu 


day/yr 


y 

kg 

day 

day 

kg/R. 

mg/kg 

g/day 

unitlcss 

day/yr 

y 

kg 

day 

day 

kg_ 

mg/kg 

g/day 

unitlcss 


day/yr 


yr 


kg 


day 


day 


k_/g 


RATIONALE/ 


REFERENCE 


EPC Table 


Exposure Assessment 


i Assumption 

USEPA, 1994 

USEPA, 1994' 

USEPA. 1997 

USEPA. 1989 

USEPA, 1997 

EPC Table 


Exposure Assessmenf 


Assumption 


USEPA, 1994 


USEPA, 1994' 


USEPA, 1997 


USEPA, 1989 


USEPA, 1997 


EPC Table 


Exposure Asscssim— 


Assumption 


USEPA, 1994 


USEPA.19941 


USEPA, 1997 


USEPA, 1989 


USEPA. 1997 


EPC Table 


Exposure Assessnienf 


Assumption 


USKPA.1994 


USEPA. 1994' 


USEPA. 1997 

USEPA. 1989 

USEPA, 1997 

EPC Table 


Exposure Assessment? 


Assumption 


USEPA. 1994 


USEPA, 1994' 


•	 USEPA. 1997 


USEPA, 1989 


USEPA. 1997 


EPC Table 


Exposure Asscssmenf 


Assumption 


USEPA, 1994 


USEPA. 1994' 


USEPA, 1997 


USEPA, 1989 


USEPA, 1997 


INTAKE EQUATION/ 

M O D E L NAME 

INTAKE-1NOESTION = 

CB x IR-B x Fl x EF X ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION =• 

CB X IR-B x Fl x EF x ED x CF x l/BW x 1/AT 

INTAKE-INGESTION = 

CB x IR-B x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CB x IR-B x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION » 

CB x IR-B x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION 

CB X IR-B X Fl x EF x ED X CF x 1/BW x 1/AT 

— : . 

PARAMETER 

CODE 

CB 

IR-B 

Fl 

EF 

ED 

BW 

AT-C 

AT-N 

C F , 

CB 

IR-B 

PI 

EF 

ED 

BW 

AT _ 

AT-N 

CF 

CB 

IR-B 

PI 

EF 

ED 

BW 

AT-C 

AT-N 

CF 

CB 

IR-B 

PI 

iip 

ED 

BW 

AT-C 

AT-N 

C F . 

CB 

IR-B 

Rl 

EF 

ED 

BW 

AT-G 

AT-N 

CF 

CB 

IR-B 

PI 

EF 

ED 

BW 

AT-C 

AT-N 

CF, 

PARAMETER DEFINITION 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTI'.ll 

EXPOSUHII 1-l!(.Illi-I.-V 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

CHEMICAL CONCENTRATION IN BIOTA 

INGESTION RATE OF BIOTA 

FRACTION INGESTED 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

MACTEC Engineering and Consulting, Inc. 
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Table 4.1.RME 

Values Used For Dally Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: BIOTA 

EXPOSURE MEDIUM: COMBINED FISH DIET 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION 

RATIONALE/ 

. REFERENCE 
INTAKE EQUATION/ 

MODEL NAME 

USEPA. 1989. "Risk Assessment Guidance for Superfund, Volume I. Human Health Evaluation Manual (Pan A)"-, Office of Emergency and Remedial Response; EPA-S40/1-89/002 {interim final); Washington, D.C.. December. 

USEPA, 1994. "Risk Updates No. 2"; USEPA Region I, Waste Management Division; August. Values from "Attachment 2" to Risk Updates No, 2. 

USEPA, 1997. "Exposure Factors Handbook. Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington. D.C.; August. 

= The total RME exposure duration is 30 years, consistent with USEPA. 1994. The allocation of exposure duration for the three age groups is based on professional judgement. 
3 Values derived in the Exposure Assessment section of this report. 

Prepared by: SGH 

Checked by: RAR 

MACTEC I nee ring and Consulting, Inc. Cfrgim 
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Table 4.2.RME 
Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR ACE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

INGESTION RESIDENT ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specitlc mg/l 

(ages 19 and above) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.05 l/hour 

(Swimming) ALLENDALE POND Fl FRACTION INGESTED 1 unitless 

LYMAN MILL POND EF EXPOSURE FREQUENCY 52 event/yr 

MANTON REACH ED EXPOSURE DURATION 12 yr 

DYERVILLE REACH ET EXPOSURE TIME 1 hours/event 

BW BODY WEIGHT 70 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 . .. day 

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific mg/l 

(ages 7 - I S  ) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.05 l/hour 

(Swimming) ALLENDALE POND Fl FRACTION INGESTED 1 unitlcss 

LYMAN MILL POND EF EXPOSURE FREQUENCY 52 cvcnt/yr 

MANTON REACH ED EXPOSURE DURATION 12 yr 
DYERVILLE REACH ET EXPOSURE TIME 1 ' hours/event 

BW BODY WEIGHT 45 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

CHILD ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific mg/l 

(ages 1 • 6) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.05 l/hour 

(Wading) ALLENDALE POND Fl FRACTION INGESTED 1 unitless 

LYMAN MILL POND EF EXPOSURE FREQUENCY 52 cvcnt/yr 

MANTON REACH ED EXPOSURE DURATION 6 yr 

DYERVILLE REACH ET EXPOSURE TIME 1 hours/event 

nw BODY WEIGHT 15 .' 
"" AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 2190 day 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific mg/l 

(ages 19 and above) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.005 l/hour 

ALLENDALE POND Fl FRACTION INGESTED 1 unities* 

LYMAN MILL POND EF EXPOSURE FREQUENCY 13 event/yr 

MANTON REACH ED EXPOSURE DURATION 12 yr 

DYERVILLE REACH ET EXPOSURE TIME 1 hours/event 

BW BODY WEIGHT 70 _ 
AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific mg/I 

(ages -7 - 18) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.005 l/hour 

ALLENDALE POND Fl FRACTION INGESTED 1 unitless 

LYMAN MILL POND EF EXPOSURE FREQUENCY 13 cvcnt/yr 

MANTON REACH ED EXPOSURE DURATION 12 yr 

DYERVILLE REACH ET EXPOSURE TIME 1 hours/event 

BW BODY WEIGHT 45 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) . 4380 day 

RATIONALE/ 
iREFERENCE 

EPC Table 

USEPA. 1988' 

Professional Judgement2 

Professional Judgement' 

USEPA, I9944'' 

USEPA. 1997' 

USEPA. 1994 

USEPA. 1989 

USEPA. 1989 

EPC Table 


USEPA. 1988' 


Professional Judgement. 


Professional Judgement1 


USEPA. 1994' 


USEPA. I9971 


USEPA. 1997' 


USEPA. 1989 


USEPA.1989 


EPC Table 


USEPA, 1988' 


Professional Judgement1 


Professional Judgement' 


USEPA. 1994' 


USEPA, 1997s 

1 USEPA. 1994 

1 USEPA. 1989 

USEPA, 1989 

! EPC Table 

iUSEPA, 1988'" 

Profess——- Judgement2 

Professional Judgement" 

| USEPA, 1994* 

Professional Judgement'2 

, 1 USEPA, 1994 


. j l USEPA, 1989 


'. USEPA, 1989 


j EPC Table 


'USEPA. 1988'" 

Professional Judgement' 

Professional Judgement" 

"• USEPA, 1994" 

Professional Judgement12 

j USEPA, 1997' 

l USEPA, 1989 

USEPA, 1989 

INTAKE EQUATION/ 

MODEL NAME 

INTAKE-INGESTION = 

CW x IR-W x Fl x ET x EF x ED x 1/BW x 1/AT 

INTAKE-INGESTION = 

CW x IR-W x Fl X ET x EF x ED x 1/BW x 1/AT 

INTAKE-INGESTION 

CW x IR-W x Fl x ET x EF x ED X 1/BW x 1/AT 

INTAKE-INGESTION = 

CW x IR-W x Fl x ET X EF x ED x 1/BW x 1/AT 

INTAKE-INGESTION = 

CW x IR-W x Fl X ET x EF x ED x 1/BW x 1/AT 

MACTEC Engineering and Consulting, Inc. 
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Table 4.2.RME 

Values Used For Daily Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATION

DERMAL RESIDENT 

 RECEPTOR ACE 

ADULT 

(ages 19 and above) 

(Swimming) 

ADOLESCENT 

(ages 7 - 1 8 ) 

(Swimming) 

CHILD 

(ages 1 - 6) 

(Wading) 

RECREATIONAL ANGLER ADULT 

(ages 19 and above) 

ADOLESCENT 

(ages 7  - 18) 

MACTEi lering and Consulting, Inc. 
SI 22.26 • 

EXPOSURE POINT 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


PARAMETER 

CODE 


CW 


PCevenl 


SA 


ET 


EF 


ED 


BW 


AT-C 


AT-N 


CF 


CW 


PCevenl 


SA 


ET 


EF 


ED 


BW 


AT-C 


AT-N 


CF 


CW 


PCevenl 


SA 


ET 


EF 


ED 


BW 


AT -C 


AT-N 


CF 


CW 


PCevcnt 


SA 


ET 


EF 


ED 


BW 


AT-C 


AT-N 


CF 


CW 


PCevent 


SA 


ET 


EF 


ED 


BW 


AT-C 


AT-N 


CF 


PARAMETER DEFINITION VALUE UNITS 
.RATIONALE/ 

REFERENCE 
INTAKE EQUATION/ 

MODEL NAME 

CHEMICAL CONCENTRATION IN WATER chemical-specific mg/l sjj. EPC Table INTAKE-DERMAL 

PERMEABILITY CONSTANT PER EVENT chemical-specific cm . ' U S E P A , 2001 CW x SA X PCevent x EF x ED X CF x 1/BW x 1/AT 

SKIN SURFACE AREA AVAILABLE FOR CC 18000 cm2 USEPA, 2001" PCevent = PC x ET; calculated in PCevent table 

EXPOSURE TIME 1 hr/event USEPA, 1997' 

EXPOSURE FREQUENCY 52 event/yr Professional Judgement' 

EXPOSURE DURATION 12 yr USEPA, 1994" 

BODY WEIGHT 70 kg USEPA. 1994 

AVERAGING TIME (CANCER) 25550 day USEPA. 1989 

AVERAGING TIME (NONCANCER) 4380 day , USEPA. 1989 

CONVERSION FACTOR 0.001 l/cm3 • r 

CHEMICAL CONCENTRATION IN WATER chemical-specific mg/l . , EPC Table INTAKE-DERMAL 

PERMEABILITY CONSTANT PER EVENT chemical-specific cm , USEPA, 2001 CW x SA x PCevenl x EF x ED x CF x 1/BW x 1/AT 

SKIN SURFACE AREA AVAILABLE FOR CO 14200 cm2 USEPA. 2001' PCevcnt = PC x ET; calculated in PCevent table 

EXPOSURE TIME 1 hr/event USEPA, 1997' 

EXPOSURE FREQUENCY 52 event/yr Professional Judgement' 

EXPOSURE DURATION 12 yr USEPA. 1994' 

BODY WEIGHT 45 kg USEPA. 1997' 

AVERAGING TIME (CANCER) 25550 day USEPA,1989 

AVERAGING TIME (NONCANCER) 4380 day USEPA.1989 

CONVERSION FACTOR 0.001 l/cm3 

CHEMICAL CONCENTRATION IN WATER chemical-specific i mg/l I EPC Table INTAKE-DERMAL = 

PERMEABILITY CONSTANT PER EVENT chemica 1-spccific cm ' USEPA. 2001 CW x SA x PCevenl x EF x ED x CF x 1/BW x 1/AT 

SKIN SURFACE AREA AVAILABLE FOR CO 2678 cm2 USEPA, 1997' PCevenl = PC x ET; calculated in PCevent table 

EXPOSURE TIME 1 hr/cvent USEPA. 1997' 

EXPOSURE FREQUENCY 52 event/yr Professional Judgement1 

EXPOSURE DURATION 6 yr USEPA, 1994'' 

BODY WEIGHT 15 kg USEPA. 1994 

AVERAGING TIME (CANCER) 25550 day USEPA, 1989 

AVERAGING TIME (NONCANCER) 2190 day USEPA,1989 

CONVERSION FACTOR 0.001 l/cm3 

CHEMICAL CONCENTRATION IN WATER chemical-specific mg/l EPC Table INTAKE-DERMAL = 

PERMEABILITY CONSTANT PER EVENT chemical-specific cm USEPA, 2001 CW x SA x PCevent x EF x ED x CF x 1/BW x 1/AT 

SKIN SURFACE AREA AVAILABLE FOR CO 8700 cm2 USEPA, 199714 PCevent = PC x ET; calculated in PCevcnt table 

EXPOSURE TIME 1 hr/event Professional Judgement'2 

EXPOSURE FREQUENCY 13 event/yr Professional Judgement'' 

EXPOSURE DURATION 12 yr USEPA, 1994' 

BODY WEIGHT 70 . USEPA, 1994 

AVERAGING TIME (CANCER) 25550 day USEPA, 1989 

AVERAGING TIME (NONCANCER) 4380 day USEPA,1989 

CONVERSION FACTOR 0.001 l/cm3 

CHEMICAL CONCENTRATION IN WATER chemical-specific mg/I EPC Table INTAKE-DERMAL = 

PERMEABILITY CONSTANT PER EVENT chemica I-specific cm USEPA, 2001 CW x SA x PCevent x EF x ED x CF x 1/BW x 1/AT 

SKIN SURFACE AREA AVAILABLE FOR CO 6260 cm2 USEPA, I997'4 
PCevent = PC X ET; calculated in PCevcnt table 

EXPOSURE TIME 1 hr/event Professional Judgement" 

EXPOSURE FREQUENCY 13 cvcnt/yr Professional Judgement" 

EXPOSURE DURATION 12 yr USEPA. 1994' 

BODY WEIGHT 45 kg USEPA. 1997' 

AVERAGING TIME (CANCER) 25550 day USEPA, 1989 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR 

4380 

0,001 

day 

l/cm3 

USEPA, 1989 , 
| 
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Table 4.2.RME 

Values Used For Dally Intake Calculations 

Baseline Human Health Risk Assessment  Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SURFACE WATER 

EXPOSURE MEDIUM; SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION 

RATIONALE/ 

REFERENCE 

INTAKE EQUATION/ 

MODEL NAME 

USEPA. 1988. Superfund Exposure Assessment Manual. Office of Remedial Response; EPA/540/1-88/001; Washington, D.C. 

USEPA, 1989. "Risk Assessment Guidance for Superfund. Volume I, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final); Washington. D.C.. December. 

USEPA, 1994. "Risk Updates No. 2"; USEPA Region I, Waste Management Division; August. Values from "Attachment 2" to Risk Updates No. 2. 

USEPA, 1997. "Exposure Factors Handbook, Volume I"; Office of Research and Development; EPA-600/P-95/002Fa; Washington. D .C; August. 

USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume 1: Human Health Evaluation Manual (Part E. Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

1 - Value for swimming used 

2 -100% of daily incidental intake of surface water is attributable to incidental ingestion at the Site. 

3 - Receptor assumed to visit area to wade or swim 4 days per week, June through August Wading is expected to occur 3 of the 4 days each week and swimming 1 of the days each week. Sediment contact would only occur during 

. wading (not swimming) activities. The child value is based on assumed wading exposure 4 days per week, June through August (the child is assumed to wade while adolescents and adults are swimming). 

Since contact'with surface water would occur during both wading and swimmingactivitics, but a larger portion of the body would be exposed to surface water during swimming, 

contact with surface water is evaluated using parameters for swimming exposures to provide a conservative assessment. 

4 - Representing ages 19 and above of a 30-ycar residential exposure duration. 

5 - Recommended value for swimming exposures. 

6 - The total RME exposure duration is 30 years, consistent with USEPA. 1994. The allocation of exposure duration for the three age groups is based on professional judgement. 

7 - Values are the average of 50th percentile body weights for males and females ages 7 through 18. 

8 - Whole-body surface area values used for exposures during swimming; value for adolescents is the average of 50th percentile whole-body surface areas of males ages 7 through 18. 

9 - Values are the average of 50th percentile body surface areas for body parts that may substantially contact surface water while wading (sum of areas for hands, legs, and feet) for males ages I through 6. 

10- I t is assumed that anglers would wade during fishing; incidental ingestion of surface water during this activity assumed to occur, I/I 0 value for swimming exposures (USEPA, 1988) is used. 

11 - Value based on assumed exposure 1 day per week, June through August. Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 

12 - It is assumed that wading to catch fish may occur for one hour (recreational) and two hours (subsistence). 

13 - Value based on assumed exposure 6 days per week. May through September, under assumption that subsistence anglers would tolerate colder (spring/fall) water temperatures. 

14 - It is assumed that receptors may wade during fishing. Exposure lo water assumed to occur across feet, legs, and hands. Values are the average of 50th percentile body surface areas for those body parts for ages indicated. 

mg  milligrams 

cm1 - square centimeters 

cm1 - cubic centimeter. 

I - liter 

kg - kilogram. 

Prepared by: KJA 

Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE R E C E P T O R POPULATION

INGESTION RESIDENT 

 RECEPTOR ACE 

ADULT 

(ages 19 and above) 

-

ADOLESCENT 

(ages 7 - 1 8 ) 

CHILD 

(ages I - 6) 

RECREATIONAL ANGLER ADULT 

(ages 19 and above) 

•ADOLESCENT 

(ages 7 - 1 8 ) 

EXPOSURE POINT 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


. 
ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


ASSAPUMPSET POND 


GREYSTONE MILL POND 


ALLENDALE POND 


LYMAN MILL POND 


MANTON REACH 


DYERVILLE REACH 


Table 4.3.RME 

Values Used For Daily Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 

. CODE 
\ PARAMETER DEFINITION VALUE UNITS 

CS CHEMICAL CONCENTRATION IN SEDIMEI chemica1-specific mg—g 

I R S INGESTION RATE OF SEDIMENT 100 mg/day 

Fl FRACTION INGESTED 1 unitless 

EF EXPOSURE FREQUENCY 39 day/yr 

ED EXPOSURE DURATION 12 yr 

BW BODY WEIGHT 70 kg 

AT-C AVERAGING TJME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

cr. CONVERSION FACTOR 0.000001 k g / - * 

cs CHEMICAL CONCENTRATION IN SEDIMEr chemical-specific mg/kg 

IR-S INGESTION RATE OF SEDIMENT 100 mg/day 

F l . FRACTION INGESTED 1 unitless 

EF EXPOSURE FREQUENCY 39 day/yr 

ED EXPOSURE DURATION 12 yr 

BW BODY WEIGHT 45 _ 
A t - C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

CF CONVERSION FACTOR 0.000001 kg/niR 

CS CHEMICAL CONCENTRATION IN SEDIMEI chemical-specific mg/kg 

I R S INGESTION RATE OF SEDIMENT 200 mg/day 

Fl FRACTION INGESTED 1 unitless 

EF EXPOSURE FREQUENCY 52 day/yr 

ED EXPOSURE DURATION 6 y 
BW BODY WEIGHT IS H 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 2190 day 

CF CONVERSION FACTOR 0.000001 kg/ma 

CS CHEMICAL CONCENTRATION IN SEDIMEr chemical-specific mg/kg 

I R S INGESTION RATE OF SEDIMENT 100 mg/day 

Fl FRACTION INGESTED 0.5 unitless 

EF EXPOSURE FREQUENCY 13 day/yr 

ED EXPOSURE DURATION 12 yr 

BW BODY WEIGHT 70 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

CF CONVERSION FACTOR 0.000001 kg/mg 

CS CHEMICAL CONCENTRATION IN SEDIMEI chemical-specific mg/kg 

IR-S • INGESTION RATE OF SEDIMENT 100 mg/day 

Fl FRACTION INGESTED 0.5 unitless 

EF EXPOSURE FREQUENCY 13 day/yr 

ED EXPOSURE DURATION 12 yr 

BW BODY WEIGHT 45 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

. C F , . CONVERSION FACTOR 0.000001 kg/mg 

l'l. 

RATIONALE/ 

REFERENCE 

EPC Table 


USEPA, 19941 


Professional Judgement 


Professional Judgement' 


USEPA, 1994° 


USEPA, 1994 


USEPA. 1989 


USEPA, 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement 


Professional Judgement' 


USEPA, 1994' 


USEPA, 1997" 


USEPA, 1989 


USEPA.1989 


EPC Table 


USEPA. 1994' 


Professional Judgement 


Professional Judgement' 


USEPA, 1994" 


USEPA, 1994 


USEPA, 1989 


USEPA. 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement2 


Professional Judgement" 


USEPA, 1994' 


USEPA, 1994 


USEPA. 1989 


USEPA. 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement2 


Professional Judgement" 


USEPA. 1994' 


USEPA, 1997* 


USEPA, 1989 


USEPA, 1989 


INTAKE EQUATION/ 
MODEL NAME 

INTAKE-INOESTION = 

CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INOESTION = 

CS X IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INOESTION = 

CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION » 

CS X IR-S X Fl x EF x ED x CF x 1/BW x 1/AT 

MACTEC Engineering and Consulting, Inc. 
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Table 4.3.RME 
Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 

[.EXPOSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE 

DERMAL RESIDENT ADULT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI chemical-specific 

(ages 19 and above) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.07 

(Wading) ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR C( 4860 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY 39 

ED EXPOSURE DURATION 12 

BW BODY WEIGHT 70 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 4380 

CF CONVERSION FACTOR 0.000001 

ADOLESCENT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI chemical-specific 

(ages 7 - 1 8 ) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.2 

(Wading) ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR Ct 3574 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY 39 

ED EXPOSURE DURATION 12 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 4380 

CF CONVERSION FACTOR 0.000001 

CHILD ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI chemical-specific 

(ages 1 - 6) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.2 

(Wading) ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR CI 2800 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY 52 

ED EXPOSURE DURATION 6 

BW BODY WEIGHT 15 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 2190 

CF CONVERSION FACTOR 0.000001 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEr chemical-specific 

(ages 19 and above) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.07 

ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR CC 4860 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY 13 

ED EXPOSURE DURATION 12 

BW BODY WEIGHT 70 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 4380 

CF CONVERSION FACTOR 0.000001 

UNITS 

mg/kg 

mg/cm2 

unitless 

ci—-day 

unitless 

day/yr 

yr 

kg ' 

day 

day 

kg/mg 


mg/kg 


mg/cm2 


unitless 


cm2/day 


unitless 


day/yr 


kg 


day 


day 


kg/mg 


mg/kg 


mg/cm2 


unitless 


cm2/day 


unitlcii 


day/yr 


yr 


kg 


day 


day 


kg/mg 


mg/kg 


mg/cn_. 


unitless 


cm2/day 


unitless 


day/yr 


yr 


kg 


day 


day 


kg/mg 


RATIONALE/ 
REFERENCE 

! EPC Table 

USEPA, 2001" 

USEPA, 2001* 

USEPA, 1997' 

Professional Judgement 

Professional Judgement' 

USEPA, 1994" 

USEPA. 1994 

USEPA, 1989 

USEPA, 1989 

1 

j EPC Table 

UliEPA. 2001" 

USEPA, 2001" 

USEPA. 1997' 

Professional Judgement 


Professional Judgement 


USEPA, 1994' 


USEPA, 1997* 


USEPA. 1989 
1 1 
USEPA. 1989 

EPC Table 


USEPA, 2001" 


USEPA, 20OI' 


USEPA, 2001'" 


Professional Judgement 


Professional Judgement1 


USEPA. 1994' 


USEPA, 1994 


USEPA. 1989 


USEPA. 1989 


EPC Table 


USEPA, 2001 ' 


USEPA, 2001 ' 


USEPA, 1997' 


Professional Judgement 


Professional Judgement" 


USEPA. 1994' 


USEPA. 1994 


USEPA. 1989 


USEPA, 1989 


INTAKE EQUATION/ 
MODEL NAME 

INTAKE-DERMAL -

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAevent = 

CS X AF x AbF x CF 

INTAKE-DERMAL -

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAevent = 

CS x AF x AbF x CF 

INTAKE-DERMAL = 

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAcvenl = 

CS x AF X AbF x CF 

INTAKE-DERMAL = 

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAevent =* 

- CS x AF x AbF x CF 

MACTE'C^^B. erlng and Consulting, Inc. 

Pnno 2 nl 3 4/7/2004 10:52 AM 



Table 4.3.RME 


Values Used For Daily Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SEDIMENT 

EXPOSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE R E C E P T O R POPULATION R E C E P T O R AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE/ 

REFERENCE 

INTAKE EQUATION/ 

MODEL NAME 

DERMAL RECREATIONAL ANGLER ADOLESCENT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEr chemical-specific mg/kg 'iEPC Table INTAKE-DERMAL = 

(cont) (cont) (ages 7 - I S  ) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.2 mg/cm2 USEPA. 20O1" DAevent X SA x EV x EF x ED x 1/BW x 1/AT 

ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific unitlcss USEPA. 2001" 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR C( 3574 cm2—ay USEPA, 1997' Where DAevent = 

MANTON REACH EV EVENT DAY 1 unitless Professional Judgement CS x AF X AbF x CF 

DYERVILLE REACH EF EXPOSURE FREQUENCY 13 day/yr Professional Judgement'' 

ED EXPOSURE DURATION 12 yr USEPA, 1994' 

BW BODY WEIGHT 45 . USEPA, 1997* 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT-N AVERAGING TIME (NONCANCER) 4380 day USEPA, 1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

USEPA, 1989, "Risk Assessment Guidance for Superfund. Volume 1, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1 -89/002 (interim final); Washington. D.C, December. 

USEPA. 1994. "Risk Updates No. 2"; USEPA Region I. Waste Management Division; August. Values from "Attachment 2" to Risk Updates No. 2. 

USEPA. 1997. "Exposure Factors Handbook, Volume 1"; Office of Research and Development: EPA-600/P-95/002Fa; Washington, D.C; August. 

USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

• 1 - Soil ingestion rate used because ingestion rates for sediment are not available. 

2 - 50% of daily incidental intake of soil and sediment is attributable to incidental sediment ingestion. 

3 - Receptor assumed to visit area to wade or swim 4 days per week. June through August. Wading ts expected to occur 3 of the 4 days each week and swimming 1 of the days each week. Sediment contact would only occur during 


wading (not swimming) activities. The child value is based on assumed wading exposure 4 days per week, June through August (the child is assumed to wade while adolescents and adults are swimming). 
4 - Representing ages 19 and above of a 30-year residential exposure duration. 
5 -The total RME exposure duration is 30 years, consistent with USEPA, 1994. The allocation of exposure duration for the three age groups is based on professional judgement 

6 - Values are the average of 50th percentile body weights for males and females ages 7 through 18. 

7 • Values are the average of 50th percentile body surface areas (sum of areas for hands, lower legs, and feet) for males In the various age groups Indicated. ' ' 

8 • Values for residential exposure to soil used as conservative estimate of potential sediment adherence; sediment Is submerged, so adherence Is unlikely. 

0 • Values are provided (Table 3-4 of USEPA. 2001) for arsenic, cadmium, chlordane. 2,4-0, DDT (used (or ODD. DDE), TCDD, lindane (used for olhor BHC isomers), PAHs. PCBs. and penlachlorophenol. A single value is listed for all other SVOCs. 


No values are listed (or VOCs, olhor pesticides, or olhor Inorganics and, subsequently, no value wilt be assigned to Ihe ABSd term for COPCs (ailing Into those categories. 
10 - Value Is the residential soil RME value; it Is used lo accommodate the possibility that a young child may play In shallow water and contact sediment over more body parts than just (eet, tower legs, and hands. 
11 - Value based on assumed exposure 1 day per week, June through August. Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 
12-Value based on assumed exposure 6 days per week, May through September. Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 

mg - milligrams 
cm2 - square centimeters 
kg - kilograms 

'Prepared by: K M 

Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 

4/7/2004 10:52 AM 



Table 4.4.RME 
Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SOIL 
EXPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE R E C E P T O R POPULATION R E C E P T O R AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE 

INGESTION RESIDENT ADULT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific 

(ages 19 and above) ALLENDALE POND IR-S INGESTION RATE OF SOIL 100 

Fl FRACTION INGESTED 1 

EF EXPOSURE FREQUENCY 78 

ED EXPOSURE DURATION 12 

BW BODY WEIGHT 70 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 4380 

C F  . CONVERSION FACTOR 0.000001 

ADOLESCENT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific 

(ages 7 - 1 8 ) ALLENDALE POND IR-S INGESTION RATE OF SOIL 100 

PI FRACTION INGESTED 1 

EF EXPOSURE FREQUENCY 78 

ED EXPOSURE DURATION !2 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 4380 

CF CONVERSION FACTOR 0.000001 

CHILD GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific 

(ages 1-6) ALLENDALE POND IR-S INGESTION RATE OF SOIL 200 

Fl FRACTION INGESTED 1 

EF EXPOSURE FREQUENCY 78 

ED EXPOSURE DURATION 6 

BW BODY WEIGHT 15 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 2190 

r:i ' -(INVERSION FACTOR O.OOOOOI 

RECREATIONAL ANGLER ADULT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific 

(ages 19 and above) ALLENDALE POND IR-S INGESTION RATE OF SOIL 100 

Fl FRACTION INGESTED 0.5 

EF EXPOSURE FREQUENCY 13 

ED EXPOSURE DURATION 12 

BW BODY WEIGHT 70 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 4380 

CF CONVERSION FACTOR 0.000001 

ADOLESCENT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific 

(ages 7 - 1 8 ) ALLENDALE POND IR-S INGESTION RATE OF SOIL 100 

Fl FRACTION INGESTED 0.5 

EF EXPOSURE FREQUENCY 13 

ED EXPOSURE DURATION 12 

BW BODY WEIGHT • 45 

AT-G AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 4380 

C F . CONVERSION FACTOR 0.000001 

RATIONALE/ 
UNITS 

REFERENCE 

mg—g , EPC Table 

mg/day USEPA. 1994' 

unitless Professional Judgement 

day/yr Professional Judgement1 

y USEPA. 1994" 

kg USEPA, 1994 

day USEPA, 1989 


day USEPA, 1989 


kg/mg 


mg/kg EPC Table 

mg/day USEPA, 1994' 

unitless Professional Judgement 

day/yr Professional Judgement' 

USEPA. 1994' 

kg USEPA, 1997" 

day USEPA.I9S9 

day USEPA. 1989 

kg/mg 

y 

mg/kg EPC Table 

mg/day USEPA. 1994' 

unitless Professional Judgement 

day/yr Professional judgement1 

USEPA, 1994' 


kg USEPA. 1994 


day USEPA, 1989 


day USEPA.1989 


kg/mg 

mg/kg d EPC Table 

mg/day USEPA, 1994' 

unitlcss Professional Judgement

day/yr Professional Judgement" 

y 

USEPA, 1994' 


kg USEPA, 1994 


day USEPA, 1989 


day USEPA. 1989 


kg/mg 

y 

mg/kg • EPC Table 

mg/day USEPA, 1994' 

unitless Professional Judgement2 

day/yr Professional Judgement" 

USEPA, 1994' 


kg USEPA, 1997' 


day USEPA. 1989 


day USEPA, 1989 


kg/mg 

y 

INTAKE EQUATION/ 

MODEL NAME 

INTAKE-INGESTION = 

CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INOESTION = 

CS x IR-S X Fl x EF X ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CS X IR-S x Fl x EF x ED X CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CS x IR-S X Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CS x IR-S x Fl x EF x ED x CF x 1/BW x I/AT 

MACTEC Engineering and Consulting, Inc. 

AnnriCiA in-*;? AM 



Table 4.4.RME 
Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SOIL 
EXPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE RECEPTOR POPULATION R E C E P T O R AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

DERMAL RESIDENT ADULT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg 

(ages 19 and above) ALLENDALE POND AF ADHERENCE FACTOR 0.07 mg/cm2 

AbF ABSORPTION FACTOR chemical-specific unitless 

SA SKIN SURFACE AREA AVAILABLE FOR C( 5700 cm__ iy 

EV EVENT DAY 1 unitless 

EF EXPOSURE FREQUENCY 78 day/yr 

ED EXPOSURE DURATION 12 y 

BW BODY WEIGHT 70 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

CF CONVERSION FACTOR 0.000001 kg/mg 

ADOLESCENT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg 

(ages 7  - 18) ALLENDALE POND AF ADHERENCE FACTOR 0.2 mg/cm2 

AbF ABSORPTION FACTOR chemical-specific unitlcss 

SA SKIN SURFACE AREA AVAILABLE FOR CC 4800 ci—:/day 

EV EVENT DAY 1 unitless 

EF EXPOSURE FREQUENCY 78 day/yr 

ED EXPOSURE DURATION 12 yr 

BW BODY WEIGHT 45 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

CF CONVERSION FACTOR 0.000001 kg/mg 

CHILD GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg 

/ (ages 1 - 6) ALLENDALE POND AF 

AbF 

ADHERENCE FACTOR 

ABSORPTION FACTOR 

0.2 

chemical-specific 

mg/cm2 

unitlcss 

SA SKIN SURFACE AREA AVAILABLE FOR Cf 2S00 cm2lday 

EV EVENT DAY 1 unitlcss 

EF EXPOSURE FREQUENCY 78 day/yr 

ED EXPOSURE DURATION 6 y 
BW BODY WEIGHT IS kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 2190 day 

CF CONVERSION FACTOR 0.000001 . kg/mg 

RECREATIONAL ANGLER ADULT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg 

(ages 19 and above) ALLENDALE POND AF ADHERENCE FACTOR 0.07 mg/cm2 

AbF ABSORPTION FACTOR chemical-specific unitless 

SA SKIN SURFACE AREA AVAILABLE FOR CC 5700 cm2/day 

EV EVENT DAY 1 unitless 

EF EXPOSURE FREQUENCY 11 day/yr 

ED EXPOSURE DURATION 12 y 
BW BODY WEIGHT 70 kg 

AT-C AVERAGING TIME (CANCER) 25550 day 

AT-N AVERAGING TIME (NONCANCER) 4380 day 

CF CONVERSION FACTOR 0.000001 kg/mg 

RATIONALE/ 

REFERENCE 


EPC Table 


USEPA, 2001" 


USEPA. 2001s 


USEPA, 2001'" 


Professional Judgement 


Professional Judgement' 


USEPA. 1994" 


USEPA,1994 


USEPA, 1989 


USEPA,1989 


EPC Table 


USEPA.2001' 


USEPA. 2001'' 


USEPA, 1997' 


Professional Judgement 


Professional Judgement' 

USEPA, 1994' 

()SEPA. 1997'' 

,U_EPA, 1989 

.USEPA, 1989 

i ' . 

5 ,EPC Table 

USEPA, 2001" 

USEPA. 2001' 

USEPA, 2001'" 

Professional Judgement 


Prorcssional Judgci—nt1 


USEPA, 1994' 


USEPA. 1994 


USEPA, 1989 


USEPA, 1989 


EPC Table 


USEPA, 2001" 


'USEPA, 2001" 


USEPA, 2001'" 


Professional Judgement 


Professional Judgement'' 


USEPA, 1994s 


USEPA. 1994 


USEPA, 1989 


USEPA. 1989 


INTAKE EQUATION/ 

MODEL NAME 

INTAKE-DERMAL •= 

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAevent = 

CS X AF x AbF x CF 

INTAKE-DERMAL = 

DAevent x SA x EV x EF x ED x l/DW x 1/AT 

Where DAevent = 

C S x A F x A b F x C F 

INTAKE-DERMAL = 

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAevent = 

CS x AF x AbF x CF 

INTAKE-DERMAL » 

DAevent X SA X EV x EF x ED x 1/BW x 1/AT 

Where DAevent = 

CS x AF x AbF x CF 

:r_^^Hi 'cring and Consulting, Inc. MACTE' 

4/7/2004 10:52 AM 



Table 4.4.RME 


Values Used For Daily Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SOIL 

EXPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR A CE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE/ 
REFERENCE 

INTAKE EQUATION/ 
MODEL NAME 

DERMAL RECREATIONAL ANGLER ADOLESCENT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-DERMAL 

(com) (com) (ages 7 - I S  ) ALLENDALE POND AF ADHERENCE FACTOR 0.2 mg/cm2 USEPA. 2001" DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA. 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR C( 4800 cm2/day USEPA, 1997' Where DAevent = 

EV EVENT DAY 1 unitless Professional Judgement CS x AF x AbF x CF 

EF EXPOSURE FREQUENCY 13 day/yr Professional Judgement" 

ED EXPOSURE DURATION 12 y USEPA. 1994' 

BW BODY WEIGHT 45 kg USEPA. 1 9 9 / 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA.I9S9 

AT-N AVERAGING TIME (NONCANCER) 4380 day USEPA.1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

USEPA. 1989. 'Risk Assessment Guidance for Superfund. Volume 1. Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final); Washington, D.C, December. 

USEPA, 1994. "Risk Updates No. 2"; USEPA Region I. Waste Management Division; August. Values from "Attachment 2" to Risk Updates No. 2. 

USEPA. 1997. "Exposure Factors Handbook. Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C; August. 

USEPA. 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E. Supplemental Guidance for Dermal Risk Assessment) interim. EPA/540/R/99/005. 

1 • Soil ingestion rate used. 

2 • 50% of daily Incidental Intake of soil and sediment is attributable to incidental Ingestion of soil at bank. 

3 - Value based on exposure during wading, swimming, and walking/exploring banks (4 days per week June - August), and walking/exploring banks (2 days per week May, Sept. Oct). 

4 - Representing ages 19 and above of a 30-year residential exposure duration. 

5 - The total RME exposure duration is 30 yean, consistent with USEPA, 1994. The allocation of exposure duration for the three age groups is based on professional judgement. 

6 • Values are the average of 50th percentile body weights for males and females ages 7 through 18. 

7 - Values are the average of 50th percentile body surface areas (sum of areas for face, hands, forearms, lower legs, and feet) for males In the various age groups indicated. 

8 • Values for residential exposure to soil used as conservative estimate of potential soli adherence associated with recreational walking/exploring. 

0 • Values are provided (Tabto 3-4 of USEPA, 2001) for arsenic, cadmium, chlordane. 2,4-D, DDT (used for ODD. ODE), TCDD. lindane (used for other BHC isomers). PAHs. PCBs. and pentachlorophenol. A single value is fisted for all other SVOCs. 


No values are listed (or VOCs, other pesticides, or other Inorganics and, subsequently, no value will be assigned to the ABSd term for COPCs falling into those categories. 
10 • Values for residential exposure to soil used as conservative estimate of potential surface area exposed to soil during recreational walking/exploring. 
11 • Contact with soil assumed to occur when accessing water bodies for angling (assumed exposure 1 day per week, June through August). 
12 - Contact with soli assumed to occur when accessing water bodies for angling; this Is assumed to occur 6 days per week, April through November. 

mg - milligrams 
cmJ - square centimeters 

kg - kilograms 

Prepared by: KJA 

Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
Pnnn 1 nf T 4/7/2004 10:52 AM 



Table 4.5. RME 

Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment  Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SOIL 

EXPOSURE MEDIUM: SURFACE SOIL 

EXPOSURE ROUTE R E C E P T O R POPULATION R E C E P T O R ACE EXPOSURE POINT 
PARAMETER 

PARAMETER DEFINITION VALUE UNITS 
RATIONALE/ 

REFERENCE 
INTAKE EQUATION/ 

MODEL NAME 

INGESTION COMMERCIAL / ADULT FOGARTY CENTER CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg—g '. EPC Table INTAKE-INOESTION 

INDUSTRIAL WORKER IR-S INGESTION RATE OF SOIL 100 mg/day l l .EPA, 1994' CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

Fl FRACTION INGESTED 0.5 unitless Professional Judgement1 

EF EXPOSURE FREQUENCY 150 day/yr USEPA, 1994 

ED EXPOSURE DURATION 25 yr USEPA, 1994 

BW BODY WEIGHT 70 USEPA, 1994 

AT-C AVERAGING TIME (CANCER) 25550 
_ 

day USEPA, 1989 

AT-N AVERAGING TIME (NONCANCER) 9125 day USEPA.1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

DERMAL COMMERCIAL/ ADULT FOGARTY CENTER CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-DERMAL = 

INDUSTRIAL WORKER AF ADHERENCE FACTOR 0.2 mg/cn__ USEPA, 2001" DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA. 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR CC 3300 cm2/day USEPA,2001 Where DAevent = 

EV EVENT DAY 1 unitlcss Professional Judgement C S x A F x A b F x C  F 

EF EXPOSURE FREQUENCY 150 day/yr USEPA. 1994 

ED EXPOSURE DURATION 25 y USEPA, 1994 

BW BODY WEIGHT 70 kg USEPA, 1994 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA.1989 

AT-N AVERAGING TIME (NONCANCER) 9125 day USEPA.1989 

CF, CONVERSION FACTOR 0.000001 kg/mg 

USEPA, 1989. "Risk Assessment Guidance (or Superfund, Volume 1, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final); Washington, D.C. December. 

USEPA. 1994. "Risk Updates No. 2"; USEPA Region I. Waste Management Division; August. Values from 'Attachment 2" to Risk Updates No. 2. 

USEPA, 1997. 'Exposure Factors Handbook. Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C; August. 

USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume t: Human Health Evaluation Manual (Part E. Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

1 • Soli ingestion rate usod. 

2 • 60% of dally Incidental Intake ol soil and sodlmont Is aitnbiilahlo lo tncldonlal Ingestion of soil at hank, 

3 • Values are provided (Table 3-4 ol USEPA. 2001) (or arsenic, cadmium, chlordane, 2,4-0, DDT (used (or DOO. DDE), TCDD, lindane (used (or other BHC Isomers). PAHs. PCBs. and pentachlorophenol. A single value Is listed (or all other SVOCs. 


No values are listed for VOCs, other pesticides, or other inorganics and, subsequently, no value will be assigned to the ABSd term for COPCs falling into those categories. 

mg - milligrams 
cm2 - square centimeters 
kg - kilograms 

Prepared by: K M 

Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 

Page 1 of 1 P-.vW-i-VTirO_.NAPB-t1-llMCi»n-M_l».\T!5 - BCRA.NTERIMRNALBHHrWTABLES.TABUE 4i\ ln-*--RME, Fogarty 4/7/2004 10:52 AM 
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Table4.1.CT 

Values Used For Dally Intake Calculations 

Baseline Human Health Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: BIOTA 
EXPOSURE MEDIUM: COMBINED FISH DIET 

EXPOSURE ROUTE R E C E P T O R POPULATION R E C E P T O R AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION 

INGESTION RESIDENT ADULT ASSAPUMPSET POND CB CHEMICAL CONCENTRATION IN BIOTA 

GREYSTONE MILL POND IR-B INGESTION RATE OF BIOTA 

ALLENDALE POND Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF . CONVERSION FACTOR 

ADOLESCENT ASSAPUMPSET POND CB CHEMICAL CONCENTRATION IN BIOTA 

GREYSTONE MILL POND IR-B INGESTION RATE OF BIOTA 

ALLENDALE POND Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

C F  . CONVERSION FACTOR 

CHILD ASSAPUMPSET POND CB CHEMICAL CONCENTRATION IN BIOTA 

GREYSTONE MILL POND IR-B INGESTION RATE OF BIOTA 

ALLENDALE POND Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH ; BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CB CHEMICAL CONCENTRATION IN BIOTA 

GREYSTONE MILL POND IR-B INGESTION RATE OF BIOTA 
ALLENDALE POND PI FRACTION INGESTED 
LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 
DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 
CF. CONVERSION FACTOR 

ADOLESCENT ASSAPUMPSET POND CB CHEMICAL CONCENTRATION IN BIOTA . 

GREYSTONE MILL POND IR-B INGESTION RATE OF BIOTA 

ALLENDALE POND Fl FRACTION INGESTED 
LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 
DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

CHILD ASSAPUMPSET POND CB CHEMICAL CONCENTRATION IN BIOTA 

GREYSTONE MILL POND IR-B INGESTION RATE OF BIOTA 

ALLENDALE POND Fl FRACTION INGESTED 
LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 
DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 
CF CONVERSION FACTOR 

VALUE 

chemical-specific 

8.9 

1 

350 

4 

70 

25550 

1460 

0.001 

chemical-specific 

5.9 

1 

350 

3 

45 

25550 

1095 

0.001 

chemical-specific 

3.0 

1 

350 

2 

15 

25550 

730 

. 0.001 

chemical-specific 

8.9 

1 

350 

4 

70 

25550 

1460 

, 0.001 , 

chemical-specific 

5.9 

1 

350 

3 

45 

25550 

1095 

0.001 

chemical-specific 

3.0 

1 

350 

2 

15 

25550 


730 


. . 0.001 . 


UNITS 

mg/kg 

g/day 

unitless 

day/yr 

yr 

-
day 

day 

kg/g 

mg/kg 


g/day 


unitless 


day/yr 


y 

kg 

day 


day 


" 8 . 
mg/kg 


g/day 


unitlcss 


day/yr 


y 


kg 

day 


day 


kg/R 


mg/kg 


g/day 


unitless 


day/yr 


yr 


kg 

day 

day 

kg/R 

mg/kg 

g/day 

unitless 

day/yr 

yr 

kg 

day 

day 

kg/g 

mg/kg 

g/day 

unitless 

day/yr 

y 

kg 
day 

day 

kg/g 

RATIONALE/ 


REFERENCE 


EPC Table 


Exposure Assessment* 


Assumption 


USEPA, 1994 

USEPA, 1994" 


USEPA. 1997 


USEPA.1989 


USEPA, 1997 


EPC Table 


Exposure Assessment 


Assumption 


USEPA, 1994 


USEPA. 19941 


USEPA, 1997 


USEPA, 1989 


USEPA, 1997 


EPC Table 


Exposure Assessment 


Assumption 


USEPA,1994 


USEPA, 1994' 


USEPA, 1997 


USEPA, 1989 


USEPA, 1997 


EPC Table 


Exposure Assessment 


Assumption 


USEPA, 1994 

USEPA. 19941 


USEPA, 1997 

USEPA. 1989 

.., USEPA. 1997 

EPC Table 


Exposure Assessment 


Assumption 


USEPA,1994 


USEPA, 19941 


USEPA, 1997 


USEPA, 19S9 


USEPA, 1997 


EPC Table 


Exposure Assessment 


Assumption 


USEPA. 1994 


USEPA. I9941 


USEPA, 1997 


USEPA. 1989 


USEPA, 1997 


-

INTAKE EQUATION/ 

MODEL NAME 

INTAKE-INGESTION •= 

CB x IR-B x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION « 

CB X IR-B x Fl X EF x ED X CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CB X IR-B x Fl X EF x ED X CF x 1/BW x 1/AT 

,. 
INTAKE-INGESTION = 

CB x IR-B x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CB x IR-B X Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CB x IR-B x Fl X EF x ED x-CF X 1/BW x 1/AT 

MACTEC Engineering and Consulting, Inc. 
SI—6.-5 
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Table 4.1.CT 

Values Used For Dally Intake Calculations 

Baseline Human Health Risk Assessment • Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: BIOTA 

EXPOSURE MEDIUM: COMBINED FISH DIET 

EXPOSURE ROUTE RECEPTOR POPULATION R E C E P T O R AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE 

USEPA, 1989. "Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final); Washington. D .C , December. 

USEPA, 1994. "Risk Updates No. 2"; USEPA Region I, Waste Management Division; August Values from "Attachment 2" to Risk Updates No. 2. 

USEPA, 1997. "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington. D .C; August. . 

RATIONALE/ 

REFERENCE 

INTAKE EQUATION/ 

MODEL NAME 

1 = The total CT exposure duration is 9 years, consistent with USEPA, 1994. The allocation of exposure duration for the three age groups is based on professional judgement. 
1 = Values derived in the Exposure Assessment section of this report 

Prepared by: SOH 

Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
SI—6.25 Pao^^fe? ^ ^ p / 2 0 0 4 • - — o — - _ \ T - - BC RA 1INTERI MFINALBHII-WTABL—VTAI—_ 1-l.U—-CT, COMBINED FISH 



Table 4.2.CT 


Values Used For Dally Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SURFACE WATER 

EXPOSURE MEDIUM: SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATION R E C E P T O R ACE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE 

INGESTION RESIDENT ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 19 and abovc^ GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.025 

(Swimming) ALLENDALE POND FJ FRACTION INGESTED I 

LYMAN MILL POND EF EXPOSURE FREQUENCY 26 

. MANTON REACH ED EXPOSURE DURATION 4 

DYERVILLE REACH ET EXPOSURE TIME 1 

BW BODY WEIGHT 70 

AT-C AVERAGING TIME (CANCER) 25550 

. AT-N AVERAGING TIME (NONCANCER) 1460 

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 7 - 1 8 ) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.025 

(Swimming) ALLENDALE POND Fl FRACTION INGESTED 1 

LYMAN MILL POND EF EXPOSURE FREQUENCY 26 

MANTON REACH ED EXPOSURE DURATION 3 
DYERVILLE REACH ET EXPOSURE TIME 1 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1095 

CHILD ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 1 • 6) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.025 

(Wading) ALLENDALE POND Fl FRACTION INGESTED 1 

LYMAN MILL POND EF EXPOSURE FREQUENCY 26 
. MANTON REACH ED EXPOSURE DURATION 2 
DYERVILLE REACH ET EXPOSURE TIME 1 

BW BODY WEIGHT 15 
AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 730 
RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 19 and above | GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.0025 

ALLENDALE POND Fl FRACTION INGESTED 1 
LYMAN MILL POND EF EXPOSURE FREQUENCY 6 

MANTON REACH ED EXPOSURE DURATION 4 
DYERVILLE REACH ET EXPOSURE TIME 1 

BW BODY WEIGHT 70 
AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1460 

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 7 - 1 8 ) GREYSTONE MILL POND IR-W INGESTION RATE OF WATER 0.0025 

ALLENDALE POND Fl FRACTION INGESTED 1 
LYMAN MILL POND EF EXPOSURE FREQUENCY 6 

MANTON REACH ED EXPOSURE DURATION 3 
DYERVILLE REACH ET EXPOSURE TIME 1 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1095 

UNITS 

mg/l 

l/hour 

unitless 

event/yr 

yr 
hours/event 


kg 

day 

day 


mg/l 


l/hour 


unitlcss 


event/yr 


y 
hours/event 


kg 

day 

day 


mg/I 


l/hour 


unitless 


event/yr 


y 
hours/event 

kg 
day 
day 

mg/I 

l/hour 

unitless 

event/yr 

y 
hours/event 

kg 
day 
day 

mg/I 

l/hour 

unitlcss 

event/y 

yr 

hours/event 

kg 
day 
day 

; RATIONALE/ 
V REFERENCE 

EPC Table 

USEPA, 1988' 

Professional Judgement2 

Professional Judgement1 

USEPA. I9CJ44 

USEPA. 19975 

USEPA. 1994 

USEPA, 1989 

USEPA. 1989 

EPC Table 

USEPA. 1988' 

Professional Judgement-

Professional Judgement1 

USEPA. 1994' 

USEPA, 1997' 

USEPA, 1997* 

!• USEPA, 1989 

ill .USEPA. 1989 

EPC Table 

USEPA. 1988' 

Professional Judgcmenr 

Professional Judgement 

USEPA, 1994' 

USEPA, 1997' 

USEPA. 1994 

USEPA.T 989 

USEPA, 1989 

EPC Table 

USEPA, 1988' 

Professional Judgement3 

Professional Judgement'" 

USEPA. 1994 ' " 

Professional Judgement'' 

USEPA. 1994 

USEPA,1989 

USEPA. 1989 

EPC Table 

USEPA. 1988* 


Professional Judgement1 


Professional Judgement'" 


USEPA. 1994 '" 


Professional Judgement" 


USEPA, 1997* 


USEPA. 1989 


USEPA. 1989 


INTAKE EQUATION/ 

MODEL NAME 

INTAKE-INGESTION = 

CW x IR-W X Fl x ET x EF x ED X 1/BW x 1/AT 

INTAKE-INGESTION = 

CW x IR-W X Fl x ET x EF x ED x 1/BW x 1/AT 

INTAKE-INGESTION = 

CW x IR-W x Fl x ET x EF x ED x 1/BW x 1/AT 

INTAKE-INGESTION = 

CW x IR-W x Fl x ET x EF x ED X 1/BW x 1/AT 

INTAKE-INGESTION » 

CW x IR-W x Fl x ET x EF X ED x 1/BW x 1/AT 

M A C T E C E n g i n e e r i n g a n d C o n s u l t i n g , I n c , 



Table 4.2.CT 
Values Used For Dally Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SURFACE WATER 
EXPOSURE MEDIUM: SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR ACE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE 

DERMAL RESIDENT ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 19 and above) GREYSTONE MILL POND PCevcnt PERMEABILITY CONSTANT PER EVENT chemical-specific 

(Swimming) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CO 180O0 

LYMAN MILL POND ET EXPOSURE TIME 1 

MANTON REACH EF EXPOSURE FREQUENCY 26 

DYERVILLE REACH ED EXPOSURE DURATION 4 

BW BODY WEIGHT 70 

A T  . AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1460 

CF CONVERSION FACTOR 0.001 

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 7 - I S  ) GREYSTONE MILL POND PCevent PERMEABILITY CONSTANT PER EVENT chemical-specific 

(Swimming) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CO 14200 

LYMAN MILL POND ET EXPOSURE TIME 1 

MANTON REACH EF EXPOSURE FREQUENCY 26 

DYERVILLE REACH ED EXPOSURE DURATION 3 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1095 

CF CONVERSION FACTOR 0.001 

CHILD ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 1 - 6) GREYSTONE MILL POND PCevenl PERMEABILITY CONSTANT PER EVENT chemical-specific 

(Wading) ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CO 2678 

LYMAN MILL POND ET EXPOSURE TIME 1 

MANTON REACH EF EXPOSURE FREQUENCY 26 

DYERVILLE REACH ED EXPOSURE DURATION 2 

11W BODY WEIGHT 15 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 730 

CF CONVERSION FACTOR 0.001 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 19 and above] GREYSTONE MILL POND PCevent PERMEABILITY CONSTANT PER EVENT chemical-specific 

ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CO 8700 

LYMAN MILL POND ET EXPOSURE TIME 1 

MANTON REACH EF EXPOSURE FREQUENCY 6 

DYERVILLE REACH ED EXPOSURE DURATION 4 

BW BODY WEIGHT 70 

-~ AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1460 

CF CONVERSION FACTOR 0.001 

ADOLESCENT ASSAPUMPSET POND CW CHEMICAL CONCENTRATION IN WATER chemical-specific 

(ages 7 - 1 8 ) GREYSTONE MILL POND PCevenl PERMEABILITY CONSTANT PER EVENT chemical-specific 

ALLENDALE POND SA SKIN SURFACE AREA AVAILABLE FOR CC 6260 _ 
•LYMAN MILL POND ET EXPOSURE TIME 1 

MANTON REACH EF EXPOSURE FREQUENCY 6 

DYERVILLE REACH ED EXPOSURE DURATION 3 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1095 

CF CONVERSION FACTOR 0.001 

UNITS 


mg/l 


cm 


cm2 


hr/event 


event/yr 


yr 

kg 

day 

day 

l/cm3 

mg/l 

cm 

cm2 

hr/cvent 

evcnt/yr 

y 

kg 

day 

day 

l/cm3 


mg/I 


cm 


cm2 


hr/evcnt 


cvcnt/yr 


y 

kg 

day 

day 

l/cm3 

mg/l 

cm 

cm2 

hr/event 

cvcnt/yr 

y 


kg 


day 


day 


l/cm3 


mg/l 


cm 


cm2 


hr/event 


event/yr 


y 


kg 


day 


day 


l/cm3 


RATIONALE/ 

REFERENCE 

EPC Table 


USEPA. 2001 


USEPA, 2001 ' 


USEPA, 1997' 


Professional Judgement1 


USEPA, 1994' 


USEPA. 1994 


USEPA. 1989 


USEPA, 1989 


EPC Table 


USEPA. 2001 


USEPA, 2001' 


USEPA, 1997' 


Professional Judgement* 


USEPA. 1994' 


USEPA. 1997* 


USEPA,1989 


USEPA, 1989 


EPC Table 


1 USEPA. 2001 


' USEPA. 1997" 


USEPA. 1997' 


Professional Judgement1 

,^ 'USEPA, 1994' 


USEPA, 1994 


USEPA. 1989 


USEPA. 1989 


EPC Table 


USEPA, 2001 


USEPA, 1997" 


Professional Judgement" 


Professional Judgement'" 


USEPA, 1994 J " 


•	 USEPA, 1994 


USEPA,1989 


USEPA, 1989 


EPC Table 


USEPA. 2001 


USEPA. 1997" 


Professional Judgement" 


Professional Judgement'" 


USEPA. 1994 ' " 


USEPA. 1997s 


USEPA. 1989 


USEPA, 1989 


INTAKE EQUATION/ 
MODEL NAME 

INTAKE-DERMAL = 

CW x SA x PCevent x EF x ED x CF x 1/BW x 1/AT 

PCevent = PC x ET; calculated in PCevent table 

INTAKE-DERMAL • 

CW x SA x PCevent x EF x ED x CF x l/SW x 1/AT 

PCevenl = PC x ET; calculated in PCevenl table 

INTAKE-DERMAL = 

CW x SA X PCevent x EF x ED x CF x 1/BW x 1/AT 

PCevent = PC x ET; calculated in PCevenl table 

INTAKE-DERMAL = 

CW x SA X PCevent x EF x ED x CF X 1/BW x 1/AT 

PCevent = PC x ET; calculated in PCevenl table 

INTAKE-DERMAL = 

CW x SA X PCevenl x EF x ED x CF x 1/BW x 1/AT 

PCevent = PC x ET; calculated in PCevent table 

MACTEC1 Bering and Consulting, Inc. 



Table 4.2.CT 

Values Used For Dally Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SURFACE WATER 

EXPOSURE MEDIUM: SURFACE WATER 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 

C O D E  -
PARAMETER DEFINITION 

RATIONALE/ 

REFERENCE 

INTAKE EQUATION/ 

MODEL NAME 

USEPA, 1988. Superfund Exposure Assessment Manual. Office of Remedial Response; EPA/540/1-88/001; Washington, D.C. 

USEPA, 1989. "Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final); Washington. D.C, December. 

USEPA, 1994. "Risk Updates No. 2"; USEPA Region I. Waste Management Division; August. Values from "Attachment 2" to Risk Updates No. 2. 

USEPA, 1997. "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-60O/P-95/OO2Fa; Washington. D . C ; August. 

USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume I; Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/0O5. 

1 - One-half the value for swimming used; use of one-half the RME value is based on USEPA Region I guidance that specifies use of 1/2 RME value as the CT value for soil ingestion (USEPA, 1994) 

2  100% of daily incidental intake of surface water is attributable to incidental ingestion at the Site. 

3 - Receptor assumed to visit area to wade or swim 2 days per week, June through August. Wading is expected to occur I of the 2 days each week and swimming 1 of the days each week. Sediment contact would only occur during 

wading (not swimming) activities. The child value is based on assumed wading exposure 2 days per week, June through August (the child is assumed to wade while adolescents and adults arc swimming). 

Since contact with surface water would occur during both wading and swimming activities, but a largerportionofthcbody would be exposed (o surface water during swimming, 

contact with surface water is evaluated using parameters for swimming exposures to provide a conservative assessment. 

4 - The total CT exposure duration is 9 years, consistent with USEPA. 1994. The allocation of exposure duration for the three age groups is based on professional judgement. 

5 - Recommended value for swimming exposures. 

6 - Values are the average of 50th percentile body weights for males and females ages 7 - 1 8  . 

7 -Whole-body surface area values used for exposures during swimming; value for adolescents is the average of 50th percentile whole-body surface areas of males ages 7 through 18. 

8 - Values are the average of 50th percentile body surface areas for body pans that may substantially contact surface water while wading (sum of areas for hands, legs, und feci) for males uges I through 6, 

9 - It is assumed that anglers would wade during fishing; incidental ingestion of surface water during this activity assumed to occur, 1/10 CT value for swimming exposures is used. 

10 . Value based on assumed exposure I day every other week, June through August. Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 

11 - It is assumed that a recreational angler would not wade for more than one hour. 

12 - Value assumes that one-half of subsistence fishing occurs at the Site; therefore, onc-hatf of an assumed exposure 6 days per week. May through September. 

13 - It is assumed that wading to catch fish may occur for two hours. 

14 - It is assumed that receptors may wade during fishing. Exposure to water assumed to occur across feet, legs, and hands. Values are the average of 50th percentile body surface areas for those body parts forages indicated. 

15 - Representing ages 7 - 18 (12 years) and ages 19 and above (12 years) of a 30-ycar residential exposure duration (Ihe young child, representing the first 6 years, is not evaluated for the angling activity). 

mg • mil If grama 

cm1 • s q u a r e cent imeters 

cm*. cubic cent imeters 

I-li ter 

k  g  k i l o g r a m s 

Prepared by: KJA 

Checked by: RAR 

M A C T E C E n g i n e e r i n g a n d C o n s u l t i n g , I n c . 



SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM; SEDIMENT 

[EXPOSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE RECEPTOR POPULATION

INGESTION RESIDENT 

 R E C E P T O R AGE 

ADULT 

(ages 19 and above' 

ADOLESCENT 

(ages 7 - 1 8 ) 

CHILD 

(ages 1 - 6) 

RECREATIONAL ANGLER ADULT 

(ages 19 and above) 

ADOLESCENT 

(ages 7 - I S  ) 

DERMAL RESIDENT ADULT 

(ages 19 and above) 

(Wading) 

'1 1 

Table 4.3 .CT 

Values Used For Dally Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION 

ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI

GREYSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT 

ALLENDALE POND Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI 

GREYSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT 

ALLENDALE POND Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

ASSAPUMPSET POND CS CHEM1CALC0NCENTRAT10N IN SEDIMEI 

GREYSTONE MILL POND • IR-S INGESTION RATE OF SEDIMENT 

ALLENDALE POND Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI1 

GREYSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT 

ALLENDALE POND Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

ASSAPUMPSET POND , cs CHEMICAL CONCENTRATION IN SEDIMEI 

GREYSTONE MILL POND IR-S INGESTION RATE OF SEDIMENT 

ALLENDALE POND •Fl FRACTION INGESTED 

LYMAN MILL POND EF EXPOSURE FREQUENCY 

MANTON REACH ED EXPOSURE DURATION 

DYERVILLE REACH 'BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI 

GREYSTONE MILL POND AF ADHERENCE FACTOR 

ALLENDALE POND AbF ABSORPTION FACTOR 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR CC 

MANTON REACH EV EVENT DAY 

DYERVILLE REACH EF EXPOSURE FREQUENCY 

VALUE 

 chemical-specific 

50 

1 

13 

4 

70 

25550 

1460 

0.O0O0O1 

chemical-specific 

50 

1 

13 
3 

45 

25550 

1095 

0.000001 

chemical-specific 

100 

1 

26 

2 
15 

25SSO 

730 

0.000001 


chemical-specific 


50 


0.5 


6 

4 


70 


25550 


1460 


0.000001 


chemical-specific 

5 0 • • 

0.5 


6 


3 

45 


25550 


1095 


0.000001 


chemical-specific 


0.01 


chemical-specific 


4860 


1 

13 


UNITS 

mg/kg 

mg/day 

unitless 

day/yr 

yr 
kg 

day 

day 

kg/mg 

trig/kg 

mg/day 

unitless 

day/yr 

y 
kg 

day 

day 

kg/mg 

mg/kg 

mg/day 

unities s 

day/yr 

y 
kg 

day 

day 

kg/mR 

mg/kg 

mg/day 

unitless 

day/yr 

y 
kg 

day 

day 

kg/mg 

mg/kg 

mg/day 

unitless 

day/yr 

y 
kg 

day 

day 

kg/mg 

mg/kg 

mg—m2 

unitless 

cn_/day 

unitless 

day/yr 

RATIONALE/ 


REFERENCE 


EPC Table 


USEPA, 1994' 


Professional Judgement 


Professional Judgement1 


USEPA, 1994' 


USEPA. 1994 


USEPA. 1989 


USEPA. 1989 


EPC Table 


USEPA. 1994' 


Professional Judgement 


Professional Judgement1 


USEPA, 1994' 


USEPA. 1997' 


USEPA, 1989 


USEPA, 1989 


EPC Table 


USEPA. 1994' 


Professional Judgement 


Professional ludgement1 


USEPA, 1994' 


USEPA. 1994 


USEPA,1989 


USEPA, 1989 


EPC Table 


USEPA. 1994' 


Professional Judgement2 


Professional Judgement1" 


USEPA. 1994' J ; 


USEPA, 1994 


USEPA. 1989 


.USEPA. 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement2 


Professional Judgement'" 


, USEPA, 19944'2 

, USEPA, 1997' 


USEPA, 1989 


USEPA, 1989 


EPC Table 


USEPA, 2001' 


USEPA, 2001" 


USEPA. 1997* 


Professional Judgement 

Professional Judgcmcnl 


INTAKE EQUATION/ 

MODEL NAME 

INTAKE-INGESTION = 

CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION •> 

CS x IR _ X Fl X EF x ED x CF x 1/BW x 1/AT 

— 

INTAKE-INGESTION = 

CS x IR-S X Fl X EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION =• 

CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = . 
CS x IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-DERMAL = 

DAevent X SA X EV x EF x ED x 1/BW x 1/AT 

Where DAevent" 

CS x AF x AbF x CF 

MACTEC Enclnecring and Consulting, Inc. 



Table 4.3.CT 
Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
[MEDIUM: SEDIMENT ( 
EXPOSURE MEDIUM: SEDIMENT 

EXPOSURE ROUTE RECEPTOR POPULATION R E C E P T O R AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE 

ED EXPOSURE DURATION 4 

BW BODY WEIGHT 70 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1460 

CF CONVERSION FACTOR 0.000001 

ADOLESCENT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI chemical-specific 

(ages 7 - 1 8 ) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.04 

(Wading) ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR CC 3574 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY ' 13 

ED EXPOSURE DURATION 3 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1095 

CF CONVERSION FACTOR 0.000001 

CHILD ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI chemical-specific 

(ages 1 - 6) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.04 

(Wading) ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR CC 2800 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY 26 

ED EXPOSURE DURATION 2 

BW BODY WEIGHT IS 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 750 

CF CONVERSION FACTOR 0,000001 

RECREATIONAL ANGLER ADULT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEI1 chemical-specific 

(ages 19 and above; GREYSTONE MILL POND AF ADHERENCE FACTOR 0.01 

ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR CC 4860 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY 6 

ED EXPOSURE DURATION 4 

BW BODY WEIGHT 70 

AT-C . AVERAGING TIME (CANCER) . 25550 ' 

AT-N AVERAGING TIME (NONCANCER) 1460 

CF CONVERSION FACTOR 0.000001 

ADOLESCENT ASSAPUMPSET POND CS CHEMICAL CONCENTRATION IN SEDIMEr chemical-specific 

(ages 7 - 1 8 ) GREYSTONE MILL POND AF ADHERENCE FACTOR 0.04 

ALLENDALE POND AbF ABSORPTION FACTOR chemical-specific 

LYMAN MILL POND SA SKIN SURFACE AREA AVAILABLE FOR CC 3574 

MANTON REACH EV EVENT DAY 1 

DYERVILLE REACH EF EXPOSURE FREQUENCY 6 

ED EXPOSURE DURATION 3 

BW BODY WEIGHT 45 

AT-C AVERAGING TIME (CANCER) 25550 

AT-N AVERAGING TIME (NONCANCER) 1095 

CF CONVERSION FACTOR 0.000001 

UNITS 


yr 


kg 


day 


day 


kg/mg 


mg/kg 


mg/cm2 


unitless 


cm2/day 


unitless 


day/yr 


y 

kg 

day 

day 

kg/mg 

mg/kg 

mg/cm2 

unitless 

cm2/day 

unitlcss 

day/yr 

y 

kg 

day 

day 

kg/mg 


mg/kg 


mg/cm2 


unitless 


cm2/day 


unitless 


day/yr 


y 


kg 


day 


day 


kg/mg 


mg/kg 


mg/cm2 


unitlcss 


cm2/day 


unitless 


day/yr 


y 


kg 


day 


day 


kg/mg 


RATIONALE/ 
REFERENCE 

USEPA. 1994' 


USEPA.1994 


USEPA, 1989 


USEPA, 1989 


EPC Table 


USEPA. 2001' 


USEPA. 2001' 


USEPA. 1997* 


Professional Judgement 


Professional Judgement' 


USEPA, I9944 


USEPA. 1997' 


USEPA. 1989 


USEPA.1989 


EPC Table 


USEPA, 2001' 


USEPA. 2001" 


USEPA. 20019 


Professional Judgement 


Professional Judgement' 


USEPA. 1994' 


. . . USEPA. 1994 


. USEPA,1989 


USEPA. 1989 


EPC Table 


USEPA, 2001 ' 


USEPA. 2001" 


USEPA. 1997* 


Professional Judgement 


Professional Judgement"1 


USEPA, 19944'2 


USEPA. 1994 


USEPA, 1989 


USEPA, 1989 


EPC Table 


USEPA, 2001' 


USEPA. 2001' 


USEPA. 1997* 


Professional Judgement 


Professional Judgement1" 


USEPA, 1994' '" 


USEPA, 1997' 


USEPA, 1989 


USEPA, 1989 


INTAKE EQUATION/ . 

MODEL NAME 

INTAKE-DERMAL = 

DAevent X SA x EV x EF x ED X 1/BW x 1/AT 

Where DAevent •= 

CS x AF x AbF x CF 

INTAKE-DERMAL = 

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAevent = 

CS x AF x AbF x CF 

INTAKE-DERMAL = 

DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

Where DAevent = 

C S x A F x A b F x C F 

INTAKE-DERMAL -

DAevent x SA X EV x EF x ED X 1/BW x 1/AT 

Where DAevent = 

CS x AF x AbF x CF 

MACTEC-UPleering and Consulting, Inc. 



Table 4.3.CT 

Values Used For Dally Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MEDIUM: SEDIMENT 
EXPOSURE MEDIUM: SEDIMENT 

PARAMETER RATIONALE/ INTAKE EQUATION/ 
EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR ACE EXPOSURE POINT PARAMETER DEFINITION 

CODE REFERENCE MODEL NAME 

USEPA. 1989. "Risk Assessment Guidance for Superfund. Volume 1, Human Health Evaluation Manual {Part A)"; Office of Emergency and Remedial Response: EPA-540/1 -89/002 (interim final); Washington. D.C. December. 

USEPA, 1994. "Risk Updates No. 2"; USEPA Region., Waste Management Division; August. Values from 'Attachment 2" to Risk Updates No. 2. 

USEPA, 1997. "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C; August. 

USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

1 • CT soil Ingestion rate used because ingestion rates for sediment are not available. 

2 - 50%' of dally Incidental Intake of soil and sediment is attributable to Incidental sediment ingestion. 

3 - Receptor assumed to visit area to wade or swim 2 days per week, June through August. Wading is expected to occur 1 of the 2 days each week and swimming 1 of the days each week. Sediment contact would only occur during 


wading (not swimming) activities. The child value is based on assumed wading exposure 2 days per week, June through August (the child is assumed to wade while adolescents and adults are swimming). 
4 - The total CT exposure duration Is 9 years, consistent with USEPA. 1994. The allocation of exposure duration for the three age groups is based on professional Judgement. 
5 - Values are the average of 50th percentile body weights for males and females ages 7-18. 
6 - Values are the average of 50th percentile body surface areas (sum of areas for hands, iower tegs, and feet) for males in the various age groups Indicated. 
7 - CT values for residential exposure to soil used as conservative estimate of potential sediment adherence; sediment is submerged, so adherence Is unlikely. 
8.- Values are provided (Table 3-4 of USEPA, 2001) for arsenic, cadmium, chlordane. 2.4-D. DDT (used for DDD. DDE). TCDD, lindane (used for other BHC isomers). PAHs, PCBs. and pentachlorophenof. A single value Is listed for al) other SVOCs. 

No values are listed for VOCs, other pesticides, or other inorganics and, subsequently, no value will be assigned to the ABSd term for COPCs falling Into those categories. 
9 - Value is the residential soif CT value; it is used to accommodate the possibility that a young child may play In shallow water and contact sediment over more body parts than Just feet, lower legs, and hands. 
10 - Value based on assumed exposure 1 day every other week, June through August. Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 
11 • Value assumes that one-half of subsistence fishing occurs at Ihe Site; therefore, one-half of an assumed exposure 6 days per week, May through September. 

Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 

12 • Representing ages 7-18(12 years) and ages 19 and above (12 years) of a 30-year residential exposure duration (the young child, representing the first 6 years, is not evaluated for the angling activity). 

mg • milligrams 
cm1 - square centimeters 

kg • kilograms 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 



SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SOIL 

EXPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE R E C E P T O R POPULATION

INGESTION RESIDENT 

RECREATIONAL ANGLER 

 R E C E P T O R A CE EXPOSURE POINT 

ADULT GREYSTONE MILL POND 

(ages 19 and above) ALLENDALE POND 

ADOLESCENT GREYSTONE MILL POND 

- (ages 7 - I S ) ALLENDALE POND 

CHILD ' GREYSTONE MILL POND 

(ages 1 - 6) ALLENDALE POND 

ADULT GREYSTONE MILL POND 

(ages 19 and above] ALLENDALE POND 

ADOLESCENT GREYSTONE MILL POND 

(ages 7  - 18) ALLENDALE POND 

Table 4.4.CT 


Values Used For Dally Intake Calculations 


Baseline Human Health Risk Assessment - Interim Final 


Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


PARAMETER 
PARAMETER DEFINITION 

CODE 

CS CHEMICAL CONCENTRATION IN SOIL 

IR-S INGESTION RATE OF SOIL 


Fl FRACTION INGESTED 


EF EXPOSURE FREQUENCY 


ED EXPOSURE DURATION 

BW BODY WEIGHT 


AT-C AVERAGING TIME (CANCER) 


AT-N AVERAGING TIME (NONCANCER) 


CF CONVERSION FACTOR 

CS CHEMICAL CONCENTRATION IN SOIL 

IR-S INGESTION RATE OF SOIL 


Fl FRACTION INGESTED 


EF EXPOSURE FREQUENCY 


ED EXPOSURE DURATION 


BW BODY WEIGHT 


AT-C AVERAGING TIME (CANCER) 


AT-N AVERAGING TIME (NONCANCER) 


CF CONVERSION FACTOR 

CS CHEMICAL CONCENTRATION IN SOIL 

IR-S INGESTION RATE OF SOIL 

iFI FRACTION INGESTED 

EF EXPOSURE FREQUENCY 

ED EXPOSURE DURATION 

BW BODY WEIGHT 

AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

CF CONVERSION FACTOR 

CS CHEMICAL CONCENTRATION IN SOIL 

IR-S INGESTION RATE OF SOIL 


Fl FRACTION INGESTED 


EF EXPOSURE FREQUENCY 


ED EXPOSURE DURATION 


BW BODY WEIGHT 


AT-C AVERAGING TIME (CANCER) 


AT-N AVERAGING TIME (NONCANCER) 


CF CONVERSION FACTOR 

CS CHEMICAL CONCENTRATION IN SOIL 

IR-S INGESTION RATE OF SOIL 

Fl FRACTION INGESTED 

EF EXPOSURE FREQUENCY 


'ED EXPOSURE DURATION 


_W BODY WEIGHT 


AT-C AVERAGING TIME (CANCER) 

AT-N AVERAGING TIME (NONCANCER) 

iCF CONVERSION FACTOR 

VALUE 


chemical-specific 


50 


1 


39 


4 

70 


25550 


1460 


0.000001, . 


chemical-specific 


50 


1 


39 


3 

45 


25550 


1095 


0.000001 


chemical-specific 


100 


1 


39 


2 

15 


25550 


730 

0.000001 


chemical-specific 


50 

0.5 

6 


4 


70 


25550 


1460 


0.000001 


chemical-specific 


50 


0.5 


6 


3 


45 


25550 


1095 


0.000001 . 

UNITS 

mg/kg 


mg/day 


unitlcss 


day/yr 


y 

kg 

day 

day 


kg/mg 


mg/kg 


mg/day 


unitless 


day/yr 


y 

kg 

day 


day 

kg/mg 


mg/kg 

mg/day 

unitlcss 

day/yr 

y 
kg 
day 
day 

kg/mg 

mg/kg 

mg/day 

unitless 

day/yr 

y 
kg 
day 

day 
kg/mg 

mg/kg 

mg/day 

unitless 

day/yr 

y 
kg 
day 

day 
kg/mg 

RATIONALE/ 


REFERENCE 


EPC Table 


USEPA. 19941 


Professional Judgement 


Professional Judgement1 


USEPA. I9944 


USEPA. 1994 


USEPA. 1989 


USEPA. 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement 


Professional Judgement' 


USEPA. 19944 


USEPA, 1997' 


USEPA, 1989 


USEPA, 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement 


Professional Judgement1 


USEPA. 1994' 


USEPA. 1994 


USEPA, 1989 


USEPA, 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement2 


Professional Judgement'" 


USEPA, 1994'12 


USEPA. 1994 


USEPA. 1989 


' USEPA. 1989 


EPC Table 


USEPA, 1994' 


Professional Judgement2 


Professional Judgement'" 


USEPA, 19944'2 


USEPA. 1997' 


USEPA. 1989 


... USEPA. 1989 


INTAKE EQUATION/ 
MODEL NAME 

INTAKE-INGESTION = 

CS x IR-S X Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION = 

CS X IR-S x Fl x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INOESTION = 

CS X IR-S X PI x EF x ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION " 

CS x IR-S X Fl X EF X ED x CF x 1/BW x 1/AT 

INTAKE-INGESTION =• 

CS x IR-S x Fl x EF X ED x CF x 1/BW x 1/AT 

MACTEC Engineering and Consulting, Inc. 

At7f>r\r\A irve,? AM 



Table 4.4.CT 
Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
MEDIUM: SOIL 
EXPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE R E C E P T O R POPULATION R E C E P T O R AGE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

'
RATIONALE/ 

 REFERENCE 
INTAKE EQUATION/ 

. MODEL NAME 

DERMAL RESIDENT ADULT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION FN SOIL chemical-specific mg/kg EPC Table INTAKE-DERMAL = 

(ages 19 and above) ALLENDALE POND AF ADHERENCE FACTOR 0.01 mg/—_ USEPA, 2001' DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA. 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR CC 5700 cm2/day USEPA. 2001 ' Where DAevent = 

EV EVENT DAY 1 unitless Professional Judgement CS x AF x AbF x CF 

EF EXPOSURE FREQUENCY 39 day/yr Professional Judgement 

ED EXPOSURE DURATION 4 yr USEPA. 19944 

BW BODY WEIGHT 70 kg USEPA. 1994 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA, 1989 

AT-N AVERAGING TIME (NONCANCER) 1460 day USEPA, 1989 

CF CONVERSION FACTOR 0.0O0O0I kg/mg 

ADOLESCENT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-DERMAL = 

(ages 7 -18) ALLENDALE POND AF ADHERENCE FACTOR 0.04 mg/cm2 USEPA, 2001' DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA, 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR CC 4800 cm2/day USEPA. 1997' Where DAevent = 

EV EVENT DAY 1 unitless Professional Judgement C S x A F  x A b F x C F 

EF EXPOSURE FREQUENCY 39 day/yr Professional Judgement. 

ED EXPOSURE DURATION 3 yr USEPA. 19944 

BW BODY WEIGHT 45 kg USEPA, 1997' 

AT-C AVERAGING TIME (CANCER) ' 25550 day USEPA,1989 

AT-N AVERAGING TIME (NONCANCER) 1095 day USEPA. 1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

CHILD GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-DERMAL = 

(ages 1 - 6) ALLENDALE POND AF ADHERENCE FACTOR 0.04 mg/cm2 USEPA, 2001' DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA. 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR C( 2800 cm2/day USEPA, 2001' Where DAevent = 

- EV EVENT DAY 1 unitlcss Professional Judgement CS x AF x AbF x CF 

EF EXPOSURE FREQUENCY 39 day/yr Professional Judgement1 

ED EXPOSURE DURATION 2 yr USEPA, I9944 

BW BODY WEIGHT 15 kg USEPA, 1994 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT-N AVERAGING TIME (NONCANCER) 730 day USEPA. 1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

RECREATIONAL ANGLER ADULT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL • chemical-specific mg/kg EPC Table INTAKE-DERMAL = 

(ages 19 and above' ALLENDALE POND AF ADHERENCE FACTOR 0.01 mg/cm_ USEPA. 2001' DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA. 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR CC 5700 cm2/day USEPA. 2001 ' Where DAevent = 

EV EVENT DAY 1 unitlcss Professional Judgement CS x AF x AbF x CF 

EF EXPOSURE FREQUENCY 6 day/yr Professional Judgement'" 

ED EXPOSURE DURATION 4 yr USEPA, I9944 '2 

BW BODY WEIGHT 70 kg USEPA, 1994 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA, 1989 

AT-N AVERAGING TIME (NONCANCER) 1460 day USEPA, 1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

ADOLESCENT GREYSTONE MILL POND CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-DERMAL • 

(ages 7 - I S  ) ALLENDALE POND AF ADHERENCE FACTOR 0.04 mg/ci—i USEPA. 2001' DAevent x SA x EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless USEPA, 2001' 

SA SKIN SURFACE AREA AVAILABLE FOR CC 4800 cm2/day USEPA. 1997* Where DAevent = 

EV EVENT DAY 1 unitlcss Professional Judgement C S x A F  x A b F x C F 

EF EXPOSURE FREQUENCY 6 day/yr Professional Judgement'" 

ED EXPOSURE DUJ____N 3 .' USEPA. 1994"' 

MACTEC! [.ring and Consulting, Inc. 

4/7/. 004 10:52 A M  ' 



Table 4.4.CT 

Values Used For Daily Intake Calculations 

Baseline Human Health Risk Assessment - Interim Final 

Centredale Manor Restoration Project Superfund Sire 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MED1UM: SOIL 

EXPOSURE MEDIUM: BANK SURFACE SOIL 

EXPOSURE ROUTE RECEPTOR POPULATION RECEPTOR AGE EXPOSURE POINT 
PARAMETER 
. CODE 

PARAMETER DEFINITION VALUE UNITS 
RATIONALE/ 
REFERENCE 

INTAKE EQUATION/ 

MODEL NAME 

BW 

AT-C 

AT-N 

CF 

BODY WEIGHT 

AVERAGING TIME (CANCER) 

AVERAGING TIME (NONCANCER) 

CONVERSION FACTOR . 

45 

25550 

1095 

.0.000001: 

kg 

day 

day 

kg/mg 

USEPA, 1997' 

USEPA, 1989 

USEPA 1989 

USEPA 1989. "Risk Assessment Guidance for Superfund. Volume 1, Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1 -89/002 (interim final); Washington. D.C. December. 
USEPA, 1994. "Risk Updates No. 2"; USEPA Region I, Waste Management Division; August. Values from "Attachment 2" to Risk Updates No. 2. 
USEPA, 1997. "Exposure Factors Handbook. Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington. D.C; August. 
USEPA, 2001. "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 
1 • CT soil ingestion rate used. 
2 - 50% of dally Incidental intake of soil and sediment Is attributable to incidental ingestion of soil at bank. 
3 - Value based on exposure during wading, swimming, and walking/exploring banks (2 days per week June - August), and walking/exploring banks (1 day per week May, Sept, Oct). 
4 - The total CT exposure duration is 9 years, consistent with USEPA. 1994. The allocation of exposure duration for the three age groups Is based on professional Judgement. . 
5 - Values are the average of 50th percentile body weights for males and females ages 7-18. 
6 • Values are the average of 50th percentile body surface areas (sum of areas for face, hands, forearms, lower tegs, and feet) for males in the various age groups indicated. 
7 - CT values for residential exposure to soil used as conservative estimate of potential soil adherence associated with recreational walking/exploring. 
8 - Values are provided (Table 3-4 of USEPA. 2001) for arsenic, cadmium, chlordane, 2,4-D. DDT (used for DDD, DDE), TCDD, Undane (used for other BHC isomers), PAHs. PCSs. and pentachiorophenol A single value Is listed for all otherSVOCs. 

No values are listed for VOCs, other pesticides, or other Inorganics and. subsequently, no value will be assigned to the ABSd term for COPCs falling into those categories. 
9 - Values for residential exposure to sol) used as conservative estimate of potential surface area exposed to soil during recreational walking/exploring. 
10 - Contact with soil assumed to occur when accessing water bodies for angling (assumed exposure 1 day every other week, June through August). 
11 - Value assumes that one-half of subsistence fishing occurs at the Site; therefore, one-half of an assumed exposure 6 days per week, April through November. 

Potential contact with surface water and sediment would not occur during months when the weather and water temperature are colder. 

12- Representing ages 7 -18 (12 years) and ages 19 and above (12 years) of a 30-year residential exposure duration (the young child, representing the first 6 years, is not evaluated for the angling activity). 

mg - milligrams 
cm 1 - square centimeters 
kg • kilograms 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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Table 4.5.CT 

Values Used For Daily Intake Calculations 
Baseline Human Health Risk Assessment - Interim Final 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

MEDIUM: SOIL 

EXPOSURE MEDIUM: SURFACE SOIL 

EXPOSURE ROUTE R E C E P T O R POPULATION RECEPTOR ACE EXPOSURE POINT 
PARAMETER 

CODE 
PARAMETER DEFINITION VALUE UNITS 

RATIONALE/ 

REFERENCE 

INTAKE EQUATION/ 

MODEL NAME . 

INGESTION COMMERCIAL / ADULT FOGARTY CENTER (CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-INGESTION = 

INDUSTRIAL WORKER IR-S INGESTION RATE OF SOIL 50 mg/day USEPA. 1994' CS x IR-S X Fl X EF x ED x CF x 1/BW x 1/AT 

Fl FRACTION INGESTED 0.5 unitless Professional Judgement2 

EF EXPOSURE FREQUENCY 150 day/yr USEPA, 1994 

ED EXPOSURE DURATION 9 y USEPA, 2001 

BW BODY WEIGHT 70 kg USEPA, 1994 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA, 1989 

AT-N AVERAGING TIME (NONCANCER) 3285 day USEPA, 1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

DERMAL COMMERCIAL / ADULT FOGARTY CENTER CS CHEMICAL CONCENTRATION IN SOIL chemical-specific mg/kg EPC Table INTAKE-DERMAL = 

INDUSTRIAL WORKER AF ADHERENCE FACTOR 0.02 mg/cm2 USEPA. 2001 DAevent x SA X EV x EF x ED x 1/BW x 1/AT 

AbF ABSORPTION FACTOR chemical-specific unitless • USEPA, 200) ' 

SA SKIN SURFACE AREA AVAILABLE FOR CC 3300 cm2/day USEPA. 2001 Where DAevent = 

EV EVENT DAY 1 unitless Professional Judgement CS x AF X AbF x CF 

EF EXPOSURE FREQUENCY 150 day/yr USEPA, 1994 

ED EXPOSURE DURATION 9 y USEPA, 2001 

BW BODY WEIGHT 70 kg USEPA. 1994 

AT-C AVERAGING TIME (CANCER) 25550 day USEPA. 1989 

AT-N AVERAGING TIME (NONCANCER) 3285 day USEPA.1989 

CF CONVERSION FACTOR 0.000001 kg/mg 

USEPA. 1989. "Risk Assessment Guidance for Superfund. Volume 1. Human Health Evaluation Manual (Part A)"; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final); Washington, D.C. December, 

USEPA. 1994, "Risk Updates No. 2"; USEPA Region t. Waste Management Division; August. Values from "Attachment 2" to Risk Updates No. 2. 

USEPA. 1997, "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington. D.C; August. 

USEPA, 2001, "Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Pari E. Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

1 • CT soil Ingestion rate used. 

2 • 60% of daily incidental Intake ot soli and sediment Is attributable to Incidental ingestion of soil at bank. 

3 • Values are provided (Table 3-4 of USEPA. 2001) for arsenic, cadmium, chlordane, 2,4-D. DDT (used for DOD, DDE), TCDD. lindane (used for other BHC isomers), PAHs, PCBs, and pentachlorophenol. A single value is listed for alt other SVOCs, 


No values are listed for VOCs, other pesticides, or other inorganics and, subsequently, no value will be assigned to the ABSd term for COPCs falling Into those categories. 

mg - milligrams 
cm2 - square centimeters 
kg • kilograms 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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Oral RIDChemical 
of Potential 

Concern 

ACID EXTRACTABLE 
4-Chloro-3-methylphenol 

4-Nitrophenol 

BASE NEUTRAL COMPOUNDS 

2-Methylnaphthalene 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Ben2o(g,h,i)perylene 

Ben_o(k)fluoranlhene 

Bis(2-elhylhexyl)phthalate(BEHP) 

Dibenzo(a,h)amh racene 

lndeno(l.2,3-cd)pyrcnc 

n-Nitrosodi-n-propylamine 

Pcntachloroplicnol 

Phcnanlhrcnc 

INORGANICS/M ETA LS 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium (food) 

Cadmium (water) 

Chromium III 

Chromium VI 

Copper 

Lead , 

Chronic/ 

Subchronic 


chronic 

subchronic 
chronic 

subchronic 

chronic 

subchronic 
chronic 

subchronic 

chronic 
subchronic 

chronic 
subchronic 

chronic 
subchronic 

chronic 
subchronic 

chronic 
subchronic 

chronic 

subchronic 

chronic 

subchronic 

chronic 
subchronic 

chronic 

subchronic 
chronic 

subchronic 
chronic 

subchronic 

chronic 

subchronic 
chronic 

subchronic 
chronic 

subchronic 

chronic 
subchronic 

chronic 
subchronic 

chronic 

subchronic 
chronic 

subchronic 

chronic 
subchronic 

chronic 

subchronic 
chronic 

subchronic 

Value 

5.0E-03 

5.0E-03 


ND 

ND 


2.0E-02 

2.0E-02 
6.0E-02 
6.0E-01 

3.0E-02 
3.0E-0I 

3.0E-02 
3.0E-0I 
3.0E-02 
3.0E-0I 
3.0E-02 
3.0E-0I 

3.0E-02 
3.0E-01 
2.0E-02 

2.0E-0I 

3.0E-02 

3.0E-01 

3.0E-02 
3.0E-0I 

ND " 
ND 

"' 3.6_-(J2 
STOE-OF' 
3.01.-62 

"i.bEJbr 

1.0E+00 

1 .OE+00 
4.0E-04 

4.0E-04 
3.0E-04 
3.0E-04 

7.0E-02 

7.0E-02 
1 .OE-03 
1.0E-03 
5.0E-04 

5.0E-04 
1.5E+00 

1.5E+00 

3.0E-03 
2.0E-02 

3.0E-02 

3.0E-02 
ND 

ND 

Units 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 

jru_|/kg/day_ 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 

jng/kg/day_ 

mg/kg/day 

mg/kg/day 

mg/kg/day 

._.-___!_ 

. . _ _ _ _ _ ? _ 
mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day_ 
mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

Oral Absorption 

.rTiciency for Dermal (I 

100% 
100% 

89% 
' 89% 

89% 
89% 
89%, 

89%. 
89%, 

89%, 
89%, 
89% 
89%, 
89%, 

89%, 
89%, 

100%, 

100%, 
89%, 

89%, 

89%, 
89%, 

76%" "' 

76%. 

89% 

89% 


1%, 


1%. 

15% 

15% 


95% 

95% 

7%, 


7%, 

2.5%, 

2.5%, 


5% 


5% 


1.3% 

1.3%, 


2.5%. 

2.5%, 


60.0%, 

60.0% 


Value 

5.0E-03 
5.0E-03 

2.0E-02 
2.0E-02 
6.0E-02 
6.0E-0I 
3.0E-02 
3.0E-01 
3.0E-02 

3.0E-0I 
3.0E-02 
3.0E-0I 
3.0E-02 
3.OE-0I 
3.0E-02 

• "	 S'.OET-OI 

2.0E-02 

2'0E-br" 
3.0E-02 
3.0E-OI 

3:0E-02 
3.0E-01 

ND 

ND 


3.0E-02" 


3.0E-02 

-0E-02""• ' 

__.1__.____ 
1.0E-02 

1.0E-02 
6:OE-O5 

6.0E-05 
3.0E-04 
3.0E-04 

4.9E-03 
4.9E-03 

2.5E-05 
2.5E-05 
2.5E-05 

2.SE-05 

2-E-02 
2;OE-02 

7.5E-05 
5.0E-04 

3;0E-02 
3.0E-02 

Table 5.1 

Non-Cancer Toxicity Data - Oral/Dermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 

Adjusted Dermal RID (2) 

Units 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 
.mg/kg/day — 

, _mg/kg/day 
. _mg%/day 

...  J . _ _ _ ! - ? _ . 
mg/kg/day_ 
mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/'.day„ 
mg/kg/day 

-_mg/kg/day_ 
JT_ig/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

Primary Target Organ or System / Critical Effect 

Reproductive system/Increased stillbirths 

Reproductive system/Increased stillbirths 


Pulmonary alveolar proteinosis 


Pulmonary alveolar proteinosis 

Liver/Hepatoxicity 

Liver/Hepatoxicity 


Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 


Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 


Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 


Liver/Increased liver weight 


Liver/Increased liver weight 


Kidney/Renal—bluar pathology 


Kidney/Renal tubluar pathology 


Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 


Liver/Kidney pathology 

Fetotoxicity 


Kidney/Renal tubluar pathology 

Kidney/Renal tubluar pathology 


--
Developmental Toxicity 

Developmental Toxicity 
Reduced lifespan 

Reduced lifespan 

Skin/Keratosis and hyperpigmentation 

Skin/Keratosis and hyperpigmentation 
Cardiovascular/Increased blood pressure 

Cardiovascular/Increased blood pressure 
Kidney/Proteinuria 
Kidney/Proteinuria 
Kidney/Proteinuria 

Kidney/Proteinuria 

No effects observed 

No effects observed 


No effects observed 


No effects observed 


Kidney 

Kidney 


Combined 

Uncertainty/Modifying 


Factors 


1,000 


100 


3,000 

3.000 

3,000 

300 


3,000 


300 

3,000 

300 


3,000 


300 

3,000 

300 


3,000 


300 

1.000 


1,000 

3.000 


300 


3,000 


300 


100 

100 


3,000 

300 


100 . 

100 
1,000 
1,000 

3 
3 

3 
3 
10 
10 

10 
10 

100/10 
100/10 

300 

300 

1,000 
1,000 

. RID: TarKet Organ(s) 
Source(s) 


Surrogate 

Surrogate 


NCEA 

NCEA 


NCEA 

Chronic 


Surrogate (I) 

Surrogate (1) 

Surrogate (2) 

Surrogate (2) 

Surrogate (2) 


Surrogate (2) 

Surrogate (2) 

Surrogate (2) 

Surrogate (2) 

Surrogate (2) 

Surrogate (2) 

Surrogate (2) 


IRIS 


IRIS 


Surrogate (2) 


Surrogate (2) 


Surrogate (2) 

Surrogate (2) 


IRIS 

HEAST 


Surrogate (2) 

Surrogate (2) 


NCEA 

Chronic 

IRIS 
HEAST 

IRIS 
HEAST 

IRIS 
HEAST 

IRIS 
Chronic 

IRIS 
Chronic 

IRIS 
Chronic 

IRIS 
HEAST 

NCEA 

Chronic 

Date(s) 


April, 2003 

April, 2003 


April, 2003 


February, 2003 

February, 2003 


February, 2003 

FY 1997 


April, 2003 


February, 2003 


FY 1997 

February, 2003 


FY 1997 


February, 2003 

FY 1997 


February, 2003 


February, 2003 


February. 2003 


February, 2003 


FY 1997 


April, 2003 


MACTEC Engineering rind Consulting, Inc. 
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Table 5.1 
Non-Cancer Toxicity Data - Oral/Dermal 

Baseline Human Health.Risk Assessment  Draft 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island 

Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s) 

of Potential Subchronic Value Units :lTiciency for Dermal (1 Value Units Uncertainty/Modifying Source(s) Date(s) 

Concern Factors 

Manganese (drinking water) chronic 2.4E-02 mg/kg/day 4%, 9.6E-04 mg/kg/day No effects observed 1/3 IRIS February, 2003 

subchronic 2.4E-02 mg/kg/day 4%, 9.6E-04 mg/kg/day No effects observed 1/3 Chronic 

Manganese (food) chronic 1.4E-0I mg/kg/day 4% 5.6E-03 mg/kg/day No effects observed 1/1 IRIS February, 2003 

subchronic 1.4E-0I mg/kg/day 4% S.6E-03 mg/kg/day No effects observed I/I HEAST FY 1997 

Manganese (soil) chronic 7.1E-02 mg/kg/day 4%, 2.8E-03 mg/kg/day No effects observed 1/1 . IRIS February. 2003 

subchronic 7.1E-02 mg/kg/day 4% 2.8E-03 mg/kg/day No effects observed ' 1/1 Chronic 

Mercury (as inorganic soluble salts) chronic 3.0E-04 mg/kg/day 7%, 2.IE-05 mg/kg/day Immune system/Autoimmune effects 1,000 IRIS February, 2003 

subchronic 3.0E-03 mg/kg/day 7% 2.IE-04 mg/kg/day Immune system/Autoimmune effects ' 100 HEAST FY 1997 

Mercury (as methyl mercury) chronic I.0E-04 mg/kg/day 95% I.OE-04 mg/kg/day Developmental effects 10 IRIS February, 2003 

subchronic 1.0E-04 mg/kg/day 95% 1.0E-04 mg/kg/day Developmental effects 10 HEAST FY 1997 

Nickel chronic 2.0E-O2 mg/kg/day 4%, 8.0E-04 mg/kg/day Developmental/Decreased body and organ weights 300 IRIS February. 2003 

subchronic 2.0E-02 mg/kg/day 4% 8.0E-04 mg/kg/day Developmental/Decreased body and organ weights 300 HEAST FY 1997 

Nitrate chronic 1.6E+00 mg/kg/day 100%, 1.6E+00 mg/kg/day Hetnatological/Early clinical signs of methemoglobinemia 1 IRIS February, 2003 

subchronic I.6E+00 mg/kg/day 100% 1.6E+O0 mg/kg/day Hematological—iarly clinical signs of methemoglobinemia 1 Chronic 

Nitrite chronic I.0E-01 mg/kg/day 100%, 1.0E-0I mg/kg/day Hemalological/Early clinical signs of methemoglobinemia 1 IRIS February, 2003 

Thallium 
subchronic 

chronic 
subchronic 

I.0E-0I 
"8.0E-05"~" 

8.0E-04 

mg/kg/day 
mg~cg/day_ 

_mg/kg/day_ 

100%, 

~Hoo%,"
100%, 

~~ 
1.0E-01 
8.0"E-bT 
8.0E-04 

_ . . _ - „ ! _ _ _  _ 

_.._ll__ ____... 
mg/kg/day 

Hemalological/Early clinical signs of methemoglobinemia 
No effects observed 
No effects observed 

1 
3.000 
300 

HEAST 
IRIS 

HEAST 

FY 1997 
February, 2003 

FY 1997 

PESTIClDES/PCBs 
4,4'-DDD chronic ~J.b_.4~ mg/kg/day 76% '"~-6_.4 mg/kg/day Liver/Liver lesions Surrogate 

subchronic 5.0E-04 mg/kg/day 70%, 5.0E-04 mg/kg/day Liver/Liver lesions Surrogate 

4,4'-DDE chronic 5.0E-04 mg/kg/day 70%. S.OE-04 " mg/kg/day Liver/Liver lesions Surrogate 

subchronic 5.0E-04 mg/kg/day 70%, 5.0E-04 mg/kg/day Liver/Liver lesions Surrogate 

4,4'-DDT chronic 5.0E-04 mg/kg/day 70% 5.0E-04 mgAg/day Liver/Liver lesions 100 IRIS February. 2003 

subchronic 5.0E-04 mg/kg/day 70%, 5.0E-04 mg/kg/day Liver/Liver lesions 100 HEAST FY 1997 

Aldrin chronic 3.0E-05 mg/kg/day 70%, 3.0E-05 mg/kg/day Liver/Liver lesions 1,000 IRIS February, 2003 

subchronic 3.0E-05 mg/kg/day 70%, 3.0E-05 mg/kg/day Liver/Liver lesions 1,000 HEAST FY 1997 

_ S _ - H C  . 

Chlordane (alpha — gamma isomers) 

chronic 
subchronic 

chronic 
subchronic 

3.0E-O4 

5.0P.-04 
5.0I--04 

mg/kg/day 
mg/kg/day 
mg/kg/day 

jug-g/day 
' "

100%, 
foo%,"

 80%, ' 
80%. 

" 
3.0E-04 

""' _-E-bV~"
5.0F.-04' 
5.0E-04 

mg/kg/day _ 
mg/kg/day 
mg/kg/day 
mg/kg/day 

Liver and kidney/Liver and kidney toxicity 
Liver and kidney/Liver and kidney toxicity 

Liver/Hepatic necrosis 
Liver/Hepatic necrosis ' 

1,000 
100 

'366'"' " 
306" 

Surrogate 
Surrogate 

'"'..____._" 
Chronic 

February, 2003 

della-BHC chronic " ..0E-04 " mg/kg/day 100% 3.0E-04 mg/kg/day Liver and kidney/Liver and kidney toxicity 1,000 Surrogate 
subchronic 3.0E-03 mg/kg/day 100% 3.0E-03 mg/kg/day Liver and kidney/Liver and kidney toxicity ' 100 Surrogate 

Dieldrin chronic 5.0E-05 mg/kg/day 100%, 5.0E-05 mg/kg/day Liver/Liver lesions i'i 100 IRIS February, 2003 
subchronic 5.0E-05 mg/kg/day 100%, 5.0E-05 mg/kg/day Liver/l.iver lesions "'' 100 HEAST FY 1997 

Endosulfan 11 chronic 6.0E-03 mg/kg/day 100% 6..E-03 mg/kg/day Kidney/Kidney lesions I \ Surrogate 
subchronic 6.0E-03 mg/kg/day 100% 6.0E-03 mg/kg/day Kidney/Kidney lesions [ Surrogate 

Endosulfan Sulfate chronic 6.0E-03 mg/kg/day 100% 6.0E-03 mg/kg/day Kidney/Kidney lesions ' Surrogate 
subchronic 6.0E-03 mg/kg/day 100% 6.0E-03 mg/kg/day Kidney/Kidney lesions 1^ Surrogate 

Endrin aldehyde chronic 3.0E-04 mg/kg/day 100% 3.0E-04 mg/kg/day Nervous system and liver/Convulsions & liver lesions Surrogate 
subchronic 3.0E-04 mg/kg/day 100%, 3.0E-04 • mg/kg/day Nervous system and liver/Convulsions & liver lesions Surrogate 

Endrin ketone chronic 3.0E-04 mg/kg/day 100%, 3.0E-04 mg/kg/day Nervous system and liver/Convulsions & liver lesions Surrogate 
subchronic 3.0E-04 mg/kg/day 100%, 3.0E-04 mg/kg/day Nervous system and liver/Convulsions & liver lesions Surrogate 

Heptachlor chronic 5.0E-04 mg/kg/day 100% 5.0E-04 mg/kg/day Liver/Increased liver weight 300 IRIS February. 2003 
subchronic 5.0E-04 mg/kg/day 100%, 5.0E-04 mg/kg/day Liver/Increased liver weight 300 HEAST FY 1997 

Heptachlor Epoxide chronic 1.3E-05 rag/kg/day 100% 1.3E-05 mg/kg/day Liver/Increased liver weight 1,000 IRIS February. 2003 
subchronic I.3E-05 mg/kg/day 100%, I.3E-05 mg/kg/day Liver/Increased liver weight , 1,000 HEAST FY 1997 

Aroclor-1254 chronic 2.0E-05 mg/kg/day 80%, 2.0E-05 • mg/kg/day Immune system/lmmunotoxicity 300 IRIS February. 2003 
subchronic 5.0E-05 mg/kg/day 80%, 5.0E-05 mg/kg/day Immune system/lmmunotoxicity 300 HEAST FY 1997 

Aroclor 1260 chronic 2.OE-05 mg/kg/day 80%, 2.0E-05 mg/kg/day Immune system/lmmunotoxicity 300 Surrogate 
subchronic 5.0E-05 mg/kg/day 80%, 5.0E-0S mg/kg/day Immune system/lmmunotoxicity 300 Surrogate 

Aroclor 1268 chronic 2.0E-05 mg/kg/day 80%, 2.0E-05 mg/kg/day Immune system/lmmunotoxicity 300 Surrogate 
subchronic S.0E-05 mg/kg/day 80%, 5:OE-05 mg/kg/day Immune system/lmmunotoxicity 300 Surrogate 

MACTE  Engineering and Consulting, Inc.CC Engineer 
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Table 5.1 

Non-Cancer Toxicity Data - Oral/Dermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RED (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s) | 
of Potential Subchronic Value Units -fficiency for Dermal (1 Value Units Uncertainty/Modifying Source(s) Date(s) ] 

Concern Factors 

DIOXINS/FURANS 1 
2,3,7,8-tetrachIorobenzo-p-dioxin (TCDD chronic ND 	 IRIS February, 2003 ' 

subchronic ND 
HCX chronic 

subchronic JVOLATILES 1 
Terrachloroethene chronic 1.0E-02 mg/kg/day 100%. I.OE-02 mg/kg/day Liver/Hepato toxicity 1,000 IRIS February, 2003 

subchronic 1.0E-0I mg/kg/day 100%, 1.0E-0I mg/kg/day Liver/Hepatotoxicity 100 HEAST FY 1997 | 

Notes: 
IRIS = Integrated Risk Information System: February. 2003 mg = milligram 
HEAST= Health Effects Assessment Summary Tables: FY 1997 kg = kilogram 
NCEA =» National Center for Environmental Assessment: April, 2003 BW - body weight 

NCEA provisional values are obtained from the USEPA Region I chronic - the chronic value is used as the subchronic RfD 
ND - no data available surrogate - a value for a closely related chemical is used as the RfD 
(1) Values obtained from RAGS Volume	 i (Part E, Supplemental Guidance for Dermal Risk Assessment. Interim Guidance) (EPA, 1999) 

Per this guidance, a value of 100% is used for analytes without published values. 
(2) Adjusted Dermal	 RfD = Oral RfD x Oral to Dermal Adjustment Factor. Per RAGS Part E (USEPA, 1999). adjustments are only performed 

for chemicals that have an oral absorption efficiency of less than 50%. 

Per USEPA Region I "Risk Updates. No. 5". (August, 1999), Non-carcinogenic PAHs wiihout published RfDs should be evaluated using the published RfD for a structurally similar PAH. 
Surrogate (I) - Value for acenaphthene used as a surrogate ^ 
Surrogate (2) - Value for pyrene used as a surrogate 

RfD for 2-chlorophenol is used as surrogate for 4-Ch!oro-3-methylphenol 
RfD for DDT is used as surrogate for DDD and DDE 

RfD for Aroclor 1254 used as surrogate for other PCB congeners with no published RfDs 
RfD for Lindane (gamma-BIIC) is used as surrogate for beta-RIIC and dclia-BHC. 
Ufl) for Rndn-iilf-ii lined a* Hiifro^ulc for oilier cndomilfaii compound* 
RfD for Endrin used us surrogate for oilier endrin compounds 
For Manganese in drinking water: As recommended by USI.PA Region I Ri.sk Update, a nun-dietary 1.11) is obtained by .subtracting typical 
dietary intake of manganese (5 mg/kday) from critical dose (10 mg/day). Non-dietary KID is then adjusted with 
a modifying factor of 3, as recommended by IRIS for drinking water exposures. 

For manganese in non-drinking water media: As recommended by USEPA Region I Risk Update, a non-dietary RfD is obtained by subtracting typical 

dietary intake of manganese (5 mg/kday) from critical dose (10 mg/day). A modifying factor of 1 is then applied, per USEPA Region I. 
Value for chlordane used for alpha- and gamma- isomers. 

Prepared by: RAR 
Checked by: KJA 

MACTEC Engineering and Consulting, Inc. 
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Table 6.1 

Cancer Toxicity Data - Oral/Dermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral Cancer Slope Factor 
of Potential Efficiency for Dermal (I) for Dermal (2) Cancer Guideline 

Concern Value Units Value Units Description Source(s) Date(s) 

ACID EXTRACTABLE COMPOUNDS 

4-Chloro-3-methyIphenol ND 

4-Nitrophenol D NCEA April, 2003 

BASE NEUTRAL COMPOUNDS 

2-Methylnaphthalene ND 

Acenaphthylene D IRIS February, 2003 

Benzo(a)anthracene 7.3E-0I (mg/kg/day)"' 89% 7.3E-01 (mg/kg/day)'' B2 IRISA 

Benzo(a)pyrene 7.3E+00 (mg/kg/day)"' 89% 7.3E+00 (mg/kg/day)"' B2 IRIS February, 2003 

Benzo(b)fluoranthene 7.3E-01_ (mg/kg/day)"' 89% 7.3E-0] _ (mg/kg/day)"' B2 IRISA . February, 2003 

Benzo(g,h,i)perylene D IRIS February, 2003 

Benzo(k)fluoranthene 7.3E-02 (mg/kg/day)"' 89% 7.3E-02 (mg/kg/day)"' B2 IRISA February, 2003 

Bis(2-ethyIhexyl)phthalate(BEHP) 1.4E-02 (mg/kg/day)"1 100% 1.4E-02 (mg/kg/day)"' B2 IRISA February, 2003 

Dibenzo(a,h)anthracene 7.3E+00 (mg/kg/day)"' 89% 7.3E+00 (mg/kg/day)"' B2 IRISA February, 2003 

Indcno(l,2,3-cd)pyrcnc 7.3E-01 (mg/kg/day)"' 89% 7.3E-01 jmg/kg/day)"' B2 IRISA February, 2003 

n-Nilrosodi-n-propylamiiic 7.0--HK) (mg/kg/day)"' 100% 7.0E+00 (mg/kg/day)"' B2 IRISA February, 2003 
Pentachlorophenol 1.2E-01 (mg/kg/day)"' 76% 1.2E-01 (mg/kg/day)"' B2 IRISA February, 2003 

Phenanthrene D IRIS February, 2003 

INORGANICS/METALS 

Aluminum D NCEA April, 2003 
Antimony ND -

Arsenic 1.5E+00 (mg/kg/day)"' 95% 1.5E+00 (mg/kg/day)"' A IRIS February, 2003 
Barium • ND 

Cadmium (food) ND 2.5% ND Bl IRIS February, 2003 

Cadmium (water) ND 5% ND f • 

Bl IRIS February, 2003 

Chromium III ND 

Chromium VI 'j . ND 

Copper D IRIS February, 2003 
Lead ND ND ..  ,.ND B2 IRIS February, 2003 

MACTEC Engineering and Consulting, Inc. 
P:\W9-GVT\COE-NAE\8allelle\Centredale\T25 - BCRAMNTERIMFINALBHHRAVTABLESVTABLE 5_.6\REG10CAN-6. BLANK61 

Page 1 of 3 4/16/2004 

file://P:/W9-GVT/COE-NAE/8allelle/Centredale/T25


Table 6.1 

Cancer Toxicity Data - Oral/Dermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chemical 
of Potential 

Concern 

Manganese (drinking water) 

Manganese (food) 

Manganese (soil) 

Mercury (as mercuric chloride) 

Mercury (as methyl mercury) 

Nickel 

Nitrate 

Nitrite 

Thallium 

PESTICIDES/PCBs 

4,4'-DDD 

4,4'-DDE 

4,4':DDT 
Aldrin 

bcta-BHC 

Chlordane (alpha & gamma isomers) 

delta-BHC 

Dieldrin 

Endosulfan II 

Endosulfan Sulfate 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor Epoxide 

Aroclor-1254 

Aroclor 1260 
Aroclor 1268 

Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral Cancer Slope Factor 
Efficiency for Dermal (1) for Dermal (2) ., Cancer Guideline 

Value Units Value Units '. Description Source(s) Date(s) 
i 

i D IRIS February, 2003 

i ' D IRIS February, 2003 

D IRIS February, 2003 

ND 7% ND C IRIS February, 2003 

ND 95% . ND , C IRIS February, 2003 

ND 

ND IRIS February, 2003 

ND IRIS February, 2003 

ND 
1 

2.4E-01 (mg/kg/day)"' 70% 2.4E-01 (mg/kg/day)"' B2 IRIS February, 2003 

3.4E-01 (mg/kg/day)"' 70% 3.4E-01 (mg/kg/day)"' B2 IRIS February, 2003 

3.4E-01. (mg/kg/day)"' 70% 3.4E-01 (mg/kg/day |"' B2 IRIS February, 2003 

I.7E+01 (mg/kg/day)"' 100% 1.7E+01 (mg/kg/day)"' B2 IRIS February, 2003 

I.8E+00 (mg/kg/day)"' 100% 1.8E+00 (mg/kg/day)"' C IRIS February, 2003 

3.5E-01 (mg/kg/day)"' 80% 3.5E-0-1 (mg/kg/day)"' B2 IRIS February, 2003 

D IRIS February, 2003 

1.6E+01 (mg/kg/day)"' 100% 1.6E+01 (mg/kg/day)"' 	 B2 IRIS February, 2003 

ND 

ND 

ND 

ND 

4.5E+00 (mg/kg/day)"' 100% 4.5E+00 (mg/kg/day)"' B2 IRIS February, 2003 

9.IE+00 (mg/kg/day)"' 100% 9.IE+00 (mg/kg/day)'' B2 IRIS February, 2003 

2.0E+00 (mg/kg/day)"' 80% 2.0E+00 (mg/kg/day)"' B2 IRIS February, 2003 

2.0E+00 (mg/kg/day)"' 80% 2.0E+00 (mg/kg/day)'' B2 IRIS February, 2003 
2.0E+00 (mg/kg/day)"1 

80% 2.0E+00 (mg/kg/day)"1 
B2 IRIS February, 2003 
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Table 6.1 

Cancer Toxicity Data - Oral/Dermal 


Baseline Human Health Risk Assessment - Draft 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Chemical 
of Potential 

Concern 

DIOXINS/FURANS 


2,3,7,8-tetrachlorobenzo-p-dioxin (TCDD) 


HCX (3) 


VOLATILES 


Tetrachloroethene 


Notes: 

IRIS = Integrated Risk Information System: 

HEAST= Health Effects Assessment Summary Tables: 

NCEA = National Center for Environmental Assessment: 


NCEA provisional values are obtained from the USEPA Region I 
CalEPA = California Environmental Protection Agency table dated 1/31/03 

Oral Cancer Slope Factor Oral Absorption 
Efficiency for Dermal (1) 

Value Units 

1.5E+05 (mg/kg/day) "1 70% 

5.4E-01 (mg/kg/day)"' 100% 

February, 2003 
FY 1997 
April, 2003 

Absorbed Cancer Slope Factor Weight of Evidence/ Oral Cancer Slope Factor 
for Dermal (2) Cancer Guideline 

Value 

1.5E+05 

5.4E-01 

mg = milligram 
kg = kilogram 
BW = body weight 
ND = no data available 

Units Description Source(s) Date(s) 

(mg/kg/day) "1 B2 HEAST January-00 

(mg/kg/day)"1 
B2 .CalEPA January-03 

(1) Values obtained from RAGS Volume 1 (Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 1999) 
Per this guidance, a value of 100% is used for analytes wiihout published values. 

(2) Adjusted Dermal SF = Oral SF / Oral lo Dermal Adjustment Factor.	 Per RAGS Pari E (USEPA, 1999), adjustments arc only performed 
for chemicals that have an oral absorption efficiency of less than 50%. 

(3) HCX is evaluated by utilizing the cancer slope factor for TCDD and a Toxicity Equivalence Factor of 0.0002. 

The value for chlordane is used as surrogate for the isomers. 
Slope Factor for Benzo(a)Pyrene used for other carcinogenic 

PAHs, adjusted by Relative Potency Factors of 1.0 [benzo(a)pyrene, 
dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, benzo(b)flouoranthene, 
indeno(l,2,3-c,d)pyrene]; 0.01 [benzo(k)fluoranthene]; 0.001 [chrysene]. 
USEPA Region I Risk Update #2, August 1994. 

PCB slope factors are applicable to Aroclors 1016, 1248, 1254, and 1260. 

Prepared by: RAR 
Checked by. K.JA 

Weight of Evidence: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 
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TABLE 7.1.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - A.SAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE _N |T . 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RICO) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Methyl—phthalene 0.01855 mg/kg NC NC 4.7E-10 mg/kg/day • 2.OE-02 mg/kg/day 2.E-08 

AcenaphUiytenc 0.0589 mg/kg NC NC 1.5E-09 mg/kg/day 6.0E-02 mg/kg/day 2.E-08 

B-_o(a)anlri——nc 1 mg/kg 4.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07 

Bcnzo(a)pyrenc 0.S4 mg/kg 3.7E-09 mg/kg/day 7.3E-WO (mg/kg/day)-1 3.E-08 2. IE-OS mg/kg/day . 3.0E-02 mg/kg/day 7.E-07 

Ben- o(b)(_on—thene 1.4 mg/kg 6.IE-09 mg/kg/day 7.3E-0I (mg/kg/day)-1 4.E-09 3.6E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 

Bcr_ o(g.h.i)pCTylene 0.59468 mg/kg NC NC 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07 

Dibenzo(a.h)anthraccne 0.17898 mg/kg 7.8E-IO mg/kg/day 7.3E+O0 (mg/kg/day)-1 6.E-09 4.6E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07 

Indc—•(1.2.3-cd)pvr—c 0.65 mg/kg 2.8E-09 mg/kg/day 7.3E-OI (mg/kg/day)-1 2.E-09 1.7E -08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07 

Phenanthrene 0.79474 mg/kg NC NC 2.0E-08 mg/kg/day 30E-02 mg/kg/day 7.E-07 

alpha-Chlordane 0.00133 mg/kg 5.8E-I2 mg/kg/day 3.5E-0I (mg/kg/day)-1 2.E-12 3.4E-1I mg/kg/day S.OE-04 mg/kg/day 7.E-08 

Aroclor-1254 0.05755 mg/kg 2.5E-IO mg/kg/day 2.0E+O0 (mg/kg/day)-1 5.E-10 1.5E-09 mg/kg/day 2.0E-05 mg/kg/day 7.E-05 

Aroclor-1268 0.04166 mg/kg I.8E-I0 mg/kg/day 2.0E-W0 (mgrlcg/day)-I 4.E-10 1.1E-09 mg/kg/day 2.0E-O5 mg/kg/day 5.E-05 

gamma-Chlordane 0.00065 mg/kg 2.8E-I2 mg/kg/day 3.5E-OI (mg/kg/day)-1 I.E-12 1.7E-11 mg/kg/day 5.0E-O4 mg/kg/day 3.E-08 

Technical Chlordane 0.15253 mg/kg 6.7E-I0 mg/kg/day 3.5E-01 (nig/kg/day)-I 2.E-I0 3.9E-09 mg/kg/day 5.0E-04 mg/kg/day 8.E-06 

Aluminum 21774 mg/kg NC NC 5.5E-04 mg/kg/day 1.0E+00 mg/kg/day 6.E-04 

Arsenic 5.21 mg/kg 2.3E-0S mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-08 1.3E-07 mg/kg/day 3.0E-04 mg/kg/day 4E-04 

Cadmium 0.858 mg/kg NC NC 2.2E-08 mg/kg/day 1.0E-03 mg/kg/day 2.E-05 
Chromium 17.5 mg/kg NC NC 4.5E-07 mg/kg/day 3.0E-03 mg/kg/day l.E-04 
Copper 18.3 mg/kg NC NC 4.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05 
Lead 88.6 mg/kg 3.9E-07 mg/kg/day 2.3E-06 mg/kg/day 

Manganese 
Mercury 

1590 
0114 

mg/kg 
tng/kg 

NC 
NC 

. NC 
NC 

4.0E-05 
2.9E-09 

mg/kg/day 
mg/kg/day. 

7.1E-02 
3.0E-04 

mg/kg/day 
mg/kg/day 

6E-04 
I.E-05 

i Nickel 20 mg/kg NC NC 5.1E-07 . mg/kg/day 2.0E-02 mg/kg/day 3.E-0S 
Thallium 0.354 mg/kg NC NC 9.0E-O9 mg/kg/day 8.0E-05 mg/kg/day l.E-04 

Vanadium 32 mg/kg NC NC 8.1E-07 mg/kg/day 7.0E-03 . mg/kg/day l.E-04 
Toxicity Equivalency (Dioxins/Furans 0.00000773 mg/kg 3.4E-14 'mg/kg/day I.5E+05 (mg/kg/day)-1 5.E-09 2.0E-13 mg/kg/day 

I'.XPOSURP. KOUTE TOTAL 8.E-08 2.E-03 

UI'.KMAL 2-Mclliyln-plilli-lcnc 0.01855 mg/kg NC NC 4.2E-I0 mg/kg/day 2.0E-02 mg/kg/day 2.E-08 
Acrniipliliiylcr 0,0589 HIKAK NI: NC I.3F.-09 mg/kg/day 6.0E-02 mg/kg/day 2E-08 
llrn-i(a)untliiucciic 1 n i__ .V'JIM mg/kg/day 7.3H-01 (mg/kg/day)-1 3.E-09 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07 
Ben—(a/pyrcne 0.84 mg/kg 3.2E-0, mg/kg/day 7 . 3 E - 0 (mg/kg/day)-1 2.E-08 I.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07 
Dcnzo(b)n_oraml—nc 1.4 mg/kg 5.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 3.2E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Benzo(g.h,i)perylene 0.59468 mg/kg NC NC I.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07 
Di—nzo(a.h)anthrac-nc 0.17898 mg/kg 6.9E-10 mg/kg/day 7.3E+O0 (mg/kg/day)-1 5.E-09 4.0E-09 mg/kg/day 3.0E-02 mg/kg/day l.E-07 
lnd-io(1.2.3-cd)pyrcne 0.65 mg/kg 2.5E-09, mg/kg/day 7.3E-0I (mg/kg/day)-1 2.E-09 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07 
Phenanthrene 0.79474 mg/kg NC NC I.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07 
alpha-Chlordane 0.00133 mg/kg 1.6E-12 mg/kg/day 3.5E-01 (mg/kg/day)-1 6.E-I3 9.2E-I2 mg/kg/day 5.0E-04 mg/kg/day 2.E-08 
Aroclor-1254 0.05755 mg/kg 2.4E-10 mg/kg/day 2.0E-KIO (mg/kg/day)-1 5.E-I0 1.4E-09 mg/kg/day 2.0E-05 mg/kg/day 7.E-05 
Aroclor-1268 0.04166 mg/kg I.7E-10 mg/kg/day 2.0E+O0 (mg/kg/day)-l 3.E-I0 1.0E-09 mg/kg/day 2.0E-05 mg/kg/day 5.E-05 
garni—.Chlordane 0.00065 mg/kg 7.7E-13 mg/kg/day 3.5E-OI (mg/kg/day)-1 3.E-13 , 4.5E-I2 mg/kg/day 5.0E-04 mg/kg/day 9.E-09 
Technical ChlO—ane 0.15253 mg/kg 1.8E-I0 mg/kg/day 3.5E-01 (mg/kg/day)-1 6.E-11 , 1.1E-09 mg/kg/day 5.0E-04 mg/kg/day 2.E-06 
Aluminum 
Arsenic 

21774 
5.21 

mg/kg 
mg/kg 

NC 
4.6E-09 mg/kg/day 

NC 
I.5E-HD0 (mg/kg/day)-l 

:-., 
7.E-09 1 

-
2.7E-08 mg/kg/day 

I.0E-02 
3.0E-O4 

mg/kg/day 
mg/kg/day 9.E-05 

Cadmium 
Chromium 

0.858 
17.5 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 

. : 1.5E-10 mg/kg/day 2.5E-05 
7.5E-05 

mg/kg/day 
mg/kg/day 

6.E-06 

Copper 18.3 mg/kg NC NC 3.0E-02 mg/kg/day 
Lead 
Manganese 

88,6 
1590 

mg/kg 
mg/kg NC NC 

1  . • 

' i 
. 

2.8E-03 mg/kg/day 
Mercury 0.114 mg/kg NC NC - 2.1E-05 mg/kg/day 
Nickel 20 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 0.354 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 32 mg/kg NC NC ' I.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans; 0.00000773 mg/kg 6.9E-I5 . mg/kg/day I . 5E+- (mg/kg/day)-1 I.E-09 { 4.0E-I4 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-08 1 . 2E-04 
EXPOSURE POINT TOTAL l.E-07 2.E-03 

EXPOSURE MEDIUM TOTAL . .l.E-07 2.E-03 
SEDIMENT TOTAL l.E-07. .1 i . 2.E-03 1 
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TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ASSAPUMPSET 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RICO) 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE 1 UNITS VALUE UN1TS VA1.UF, UNITS VALUE UNITS 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0.000491 mg/l 2.1E-I0 mg/kg/day I.5E+O0 mg/kg/day 3.E-10 I.2E-09 mg/kg/day 3.0E-04 mg/kg/day 4.E-06 

WATER Manganese 0 166 mg/l NC NC 4.2E-07 mg/kg/day 2.4E-02 mg/kg/day 2.E-05 

Mercury 0.00000215 mg/l NC NC 5.5E-I2 mg/kg/day 3.0E-04 mg/kg/day 2.E-08 

Nilritc-N 0.0051 mg/l NC NC 1.3E-0S mg/kg/day I.0E-01 mg/kg/day l.E-07 

Toxicity Equivalency (Dioxins/Furans 5.34E-09 mg/l 2!3E-15 mg/kg/day I.5E+05 mg/kg/day 3.E-I0 I.4E-I4 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 7.E-10 2.E-05 

DERMAL 	 Arsenic 0,000491 mg/l 3.7E-10 mg/kg/day 1.5E+0O mg/kg/day 6.E-I0 2.2E-09 mg/kg/day 3.0E-04 mg/kg/day 7.E-06 

Manganese 0.166 mg/l NC NC 7.3E-07 mg/kg/day 9.6E-04 mg/kg/day 8.E-04 

Mercury 0.00000215 mg/l NC NC 9.5E-I2 mg/kg/day 2.1E-05 mg/kg/day 5.E-07 

Nitritc-N 0.0051 mg/l NC NC 1.0E-01 mg/kg/day 

Toxicity Equivalency (Dioxins/Furans^ 5.34E-09 mg/l 1.3E-1I mg/kg/day I.5E+05 mg/kg/day 2.E-06 7.6E-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 8.E-04 

EXPOSURE POINT TOTAL 2.E-06 8.E-04 

EXPOSURE MEDIUM TOTAL 2.E-06 8.E-04 

SURFACE WATER TOTAL 2.E-06 8.E-04 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND INGESTION Acenaphthylene 0,0011 mg/kg NC NC 2.IE-07 mg/kg/day 6.0E-02 mg/kg/day 4.E-06 

Benzo(a)anthraccnc 0,0031 mg/kg 1 0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 5.9E-07 mgAg/day 30E 02 mg/kg/day 2.E-05 

Benzo(a)py—nc 0.0O329 mg/kg I.IE-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.E-07 6.3E-07 mg/kg/day 30E 02 mg/kg/day 2-E-05 

Benzofb) fluoranthene 0.004 mg/kg I.3E-07 mg/kg/day 7.3E-1 (mg/kg/day)-1 l.E-07 7.7E-07 . mg/kg/day 3.0E 02 mg/kg/day 3.E-05 

Benzo(g.h.i)pcryIenc 0.00295 mg/kg NC NC 5.7E-07 mg/kg/day 3,0E 02 mg/kg/day 2.E-05 

Diber_o(a.r,)anlti—cene 0.00071 mg/kg 2.3E-08 mg/kg/day 73E+00 (mg/kg/day)-1 2.E-07 I.4E-07 mg/kg/day 3.0E 02 mg/kg/day 5.E-06 

lndcno(I.2.3-cd)pyrcne 00026 mg/kg 8.5E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 6.E-08 5.0E-07 mg/kg/day 3.0E 02 mg/kg/day 2E-05 

Phenanthrene 0,0059 mg/kg NC NC LIE-06 mg/kg/day 3.0E 02 mg/kg/day 4.E05 

4,4,.nDI) 0,00445 mg/kg I..P.-07 mg/kg/ilay 2.4E-OI (mg/kg/dayl-l 4.E-08 ' 8.5E-07 mg/kg/day 5.OF. 04 mg/k g/day. 2 E-03 
-M'-inm nr i - .n m_—_ 7.71'. 117 InK/kE/ilay ,1 ll'.-lll (ing/kg-ayl-l 3.P.-07 4,Mi-06 mg/kg/day 04 mg/kg/day 9.E-03 vm: 
ulplia-Cliltndai- 0.0027 mg/kg K'/IMl- mg/k g/day 35E-OI (ing/kg/day)-l 3E-0- ' 5.2E-07 mg/kg/day 5.I1E 04 mg/kg/day 1.E-0J 
Aroclor-1254 0.03979 mg/kg I.3E-06 mg/kg/day 2.0E+O0 (mg/kg/day)-1 3.E-06 7.6E-06 mg/kg/day 2.0E 05 mg/kg/day 4.E-01 
Dieldrin 0.0013 mg/kg 4.3E-08 mg/kg/day l .E+Ol (mg/k g/day )-l 7.E-07 , 2.5E-07 mg/kg/day 50E 05 mg/kg/day 5.E-03 
gamma-Chlordane 0.0012 mg/kg 3.9E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 l.E-08 | 2.3E-07 mg/kg/day 5.0E 04 ' mg/kg/day 5.E-04 
Heptachlor Epoxide 0.00091 mg/kg 3.0E-0S mg/kg/day 9.1E+O0 (mg/kg/day)-1 3.E-07 1.7E-07 mg/kg/day 1.3E 05 mg/kg/day l.E-02 
Technical Chlordane mg/kg 3.6E-06 mg/kg/day 3.5E-OI (mg/kg/day)-] l.E-06 2.1E-05 mg/kg/day 5.0E 04 mg/kg/day 4.E-02 on 
Lead 0.0764 mg/kg 2.5E-06 mg/kg/day I.5E-05 mg/kg/day 
Mercury 0.2 mg/kg NC NC n 3.8E-05 mg/kg/day 3.0E 04 mg/kg/day l.E-01 
Mercury (methyl) 0.22 mg/kg NC NC • t ]  , 4.2E-05 mg/kg/day I.OE 04 mg/kg/day 4.E-01 1* 
Zinc 15.7 mg/kg NC NC i .  : 3.0E-03 mg/kg/day •30E-01 mg/kg/day l.E-02 
Toxicity Equivalency (Dioxins/Furans 0.00000238 mg/kg 7.8E-11 mg/kg/day 1.SE+0S (mg/kg/day)-! l.E-05 jjjt 4.6E-I0 mg/kg/day 

j 

.1 
EXPOSURE ROUTE TOTAL 2.E-05 I.0.E+00 

EXPOSURE POINT TOTAL 2.E-05 1.0.E+00 
EXPOSURE MEDIUM TOTAL 2.E-05 I.0.E+O0 

COMBINED FISH DIET TOTAL 2.E-05 1.0.E+O0 

T O T A L R E C E P T O R R I S K A C R O S S A L L M E D I A | 2 .E-05 < T O T A L R E C E P T O R H A Z A R D A C R O S S A L L M E D I A ( 1.0.E+00 

NOTES: 
(1) - Blank cell- indicate Ihat an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values arc not available. 


Prepared by; KJA 
Checked by: MJM_ 

I and Consulting, Inc. 
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P a g * r( V-lml. l . 'TU -(-BAMVTrBIM.rf.Al IllHlRAVrA.ll I*-. ^k,_l\R^t^i-Rl.•An^l.f.A,lull.HAMSII^tMAHV-(•AH• 

http://-(-BAMVTrBIM.rf.Al
http://IllHlRAVrA.ll


TABLE 7.2.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATON 

CSF/U- tTRISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION . 

RrD--C(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Melhylnap—hale— 0.01855 mg/kg NC NC 7.3E-10 mg/kg/day 2.0E-02 mg/kg/day 4.E-08 

Acenaphthylene 0.0589 mg/kg NC NC 2.3E-09 mg/kg/day 6.0E-02 mg/kg/day 4.E-08 

Bet_o(a)anthracene 1 mg/kg 6.8E-09 tng/kg/day 7.3E-0I (mg/kg/day)-1 5.E-09 4.0E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 

Bern:o(a)pyrene 0.84 mg/kg 5.7E-09 mg/kg/day 7.3E+-0 (mg/kg/day)-1 4.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day I.E-06 

Bcnzo(b)fluoranth—c 1.4 mg/kg 9.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 

Benzo(g.h.i)perylenc 0.59468 mg/kg NC NC 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07 

DJbenzo(a.h)anlhracene 0.17898 mg/kg 1.2E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-09 7.1E-09 mg/kg/day 3.0E-02 mg/kg/day 2. E-07 

lndeno(I.2,3 .dhiyrcne 0.65 mg/kg 4.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-! 3.E-09 2.6E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07 

Phenanthrene 0.79474 mg/kg NC NC 3IE-08 mg/kg/day 3.0E-02 mg/kg/day I.E-06 

>̂ alpha-Chlordane 
Aroclor-1254 

0.00133 
0.05755 

mg/kg 
mg/kg 

9.0E-I2 
3.9E-10 

mg/kg/day 
mg/kg/day 

3.5E-01 
2.0E+00 

(nig/kg/day)-l 
(mg/kg/day)-1 

3.E-12 
S.E-10 

5.3E-11 
2.3E-09 

mg/kg/day 
mg/kg/day 

5.0E-04 
2.0E-0S 

mg/kg/day 
mg/kg/day 

l.E-07 
l.E-04 

Aroclor-1268 0.04166 mg/kg 2.SE-10 mg/kg/day 2.0E+O0 (mg/kg/day)-1 6.E-10 1.6E-09 mg/kg/day 2.0E-05 mg/kg/day 8.E-05 

gamma-Chlordane 0.00065 mg/kg 4.4E-12 mg/kg/day 3.5E-OI (mg/kg/day)-1 2.E-12 2.6E-II mg/kg/day 5.0E-04 mg/kg/day 5.E-08 

Technical Olio— anc 0.15253 mg/kg I.0E-09 mg/kg/day 3.5E-OI (mg/kg/day)-1 4.E-I0 6.0E-09 mg/kg/day 50E-04 mg/kg/day I.E-05 

Aluminum 21774 mg/kg NC NC 8.6E-04 mg/kg/day I.OE+00 mg/kg/day 9.E-04 

Arsenic 5.21 mg/kg 3.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.1 E-07 mg/kg/day 3.0E-O4 mg/kg/day 7.E-04 

Cadmium 0.858 mg/kg NC NC 3.4E-08 mg/kg/day 1.0E-03 mg/kg/day 3.E-05 

Chromium 17,5 mg/kg NC NC 6.9E-07 mg/kg/day 3.0E-03 mg/kg/day 2.E-04 

Copper 18.3 mg/kg NC NC 7.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 

Lead 88.6 mg/kg 6.0E-07 mg/kg/day 3.5E-06 mg/kg/day 

Manganese 1590 mg/kg NC NC 6.3E-05 mg/kg/day 7.1E-02 mg/kg/day 9.E-04 

Mercury 0.114 mg/kg NC NC 4.5E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05 

Nickel 20 mg/kg NC NC 7.9E-07 mg/kg/day 2.0E-02 mg/kg/day 4.E-05 

Thallium 0,354 mg/kg NC NC 1.4E-08 mg/kg/day 80E-05 mg/kg/day 2.E-04 

Vanadium 32 mg/kg NC NC ' I.3E-06 mg/kg/day 7.0E-03 mg/kg/day 2.E-04 

Toxicity Equivalency (Dio.xins/Fu—ns 0.00000773 mg/kg 5.2E-I4 mg/kg/day I.5E-.5 (mg/kg/day)-1 8.E-09 • 3.IE-I3 mg/kg/day 

EXPOSURE ROUTE TOTAL 1 E-07 3.E-03 

DliRMAL 2-Melhylnaphlhalcnc 0,01855 mg/kg NC NC 1.4E-09 mg/kg/day 2.0E-02 mg/kg/day 7.E-08 
Accnaphltiylcne 0.0589 mg/kg NC NC 4.3E-09 mg/kg/day 6.0E-02 mg/kg/day 7.E-08 
Ucnzo(a)anlhracene 1 mg/kg I.3E-0S mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 7.4E.8 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Benzo(a)pyTenc 0.84 mg/kg I-1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.E-08 6.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Bcn_o(b)Iluoranlhcne 1.4 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 IE-08 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Bcn_o(g.h.i)perylenc 0,59468 mg/kg NC NC 4.4E-0S mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Dibenzo(a,h)anlhracene 0.17898 mg/kg 2.3E-09 mg/kg/day 7.3E+O0 (mg/kg/day)-1 2.E-08 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07 
lndeno( 1,2.3-cd)pyrcne 0.65 mg/kg 8.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 4.8E .8 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Phenanthrene 0.79474 mg/kg NC NC _ •  ! 5.8E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
alpha-Chlordane 0.00133 mg/kg 3.2E-12 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-121 3.0E-11 mg/kg/day 50E-04 mg/kg/day 6.E-08 
Aroclor-1254 0.05755 mg/kg 7.SE-I0 mg/kg/day 2.0E+O0 (mg/kg/day)-1 2.E--9 4.6E-09 mg/kg/day 2.0E-05 mg/kg/day 2.E-04 
Aroclor-1268 0.04166 mg/kg 5.7E-I0 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-09 3.3E-09 mg/kg/day 2.0E-05 mg/kg/day 2.E-04 
gamma-Chlordane 0,00065 mg/kg 2.5E-I2 mg/kg/day 3.5E-01 (mg/kg/day)-1 9.E-13 1.5E-11 mg/kg/day 5.0E-04 mg/kg/day 3.E-0S 
Technical Chlordane 0.15253 mg/kg 5.9E-10 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-10 3.5E-09 mg/kg/day 5.0E-04 mg/kg/day 7.E-06 
Aluminum 21774 mg/kg NC ^ NC 1; - 10E-02 mg/kg/day 
Arsenic 5.21 mg/kg I.SE-08 mg/kg/day I.5E-IO0 (mg/kg/dayl-1 2.E-081 8.8E-08 mg/kg/day 3.0E-04 mg/kg/day 3.B-04 
Cadmium 0.858 mg/kg NC NC 4.9E-10 mg/kg/day 2.5E-05 mg/kg/day 2.E-05 
Chromium 17.5 nig/kg NC NC 7.5E-05 mg/kg/day 
Copper 18.3 mg/kg NC NC 3.0E-02 mg/kg/day 
Lead 88.6 mg/kg 
Manganese 1590 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.114 mg_g NC NC 

_ 
. 2.IE-05 mg/kg/day 

Nickel 20 mg/kg NC NC S.OE-04 mg/kg/day 
Thallium 0.354 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 32 mg/kg NC NC I8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans] 0.00000773 mg/kg 2.2E-I4 mg/kg/day 1.5E+ (mg/kg/day)-1 3.E-09 1.3E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-07 7.E-04 
EXPOSURE POINT TOTAL 3.E-07 . 4.E-03 

EXPOSURE MEDIUM TOTAL 3.E-07 . .  . 4.E-03 
SEDIMENT TOTAL > 3.E-07, 4.E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.2.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS  REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET  ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

i 
SCENARIO TIMEFRAME: CURRENT/FUTURE ,1 ' 
RECEPTOR POPULATION: RECREATIONAL ANGLER ii1 

RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS i NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 

V 

INTAKE/EXPOSURE 
CONCENT-ATION 

VALUE UNITS 

Rf_/RrC(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0.000491 mg/l 3.3E-I0 mg/kg/day I.SE+00 mg/kg/day 5.E-10 1.9E-09 mg/kg/day 3.0E-04 mg/kg/day 6.E-06 

WATER Manganese 0.166 mg/l NC NC j 6.6E -07 mg/kg/day 2.4E-02 mg/kg/day 3.E-05 
Mercury 0.00000215 mg/l NC NC ' 8.SE-12 mg/kg/day 3.0E-04 mg/kg/day 3.E-0S 

Nitrite-N 0.0051 mg/l NC NC 2.0E-08 mg/kg/day 1.0E-01 mg/kg/day 2.E-07 

Toxicity Equivalency (Dioxins/Funins 5.34E-09 mg/l 3.6E-15 mg/kg/day 1.5E+05 mg/kg/day 5.E-10 2.1E-14 mg/kg/day 

\ i 

EXPOSURE ROUTE TOTAL . I.E-09 3E-05 

DERMAL Arsenic 0.000491 mg/l 4.2E-I0 mg/kg/day 1.5E+O0 mg/kg/day 6.E-10 2.4E-09 mg/kg/day 3.0E-04 mg/kg/day S.E-06 
Manganese 
Mercury 

0.166 
0.00000215 

mg/l 
mg/l 

NC 
NC 

NC 
NC 

, • 8.2E-07 
1 1 E-I t 

mg/kg/day 
mg/kg/day 

9.6E-04 
2.1E-05 

mg/kg/day 
mg/kg/day 

9.E-04 
5.E-07 

Nitrite-N 0.0051 mg/l NC NC 1' - 1.0E-0I mg/kg/day 

Toxicity Equivalency (Dioxins/Furans 5.34E-09 mg/l 1.5E-1I / mg/kg/day 1.5E4.S mg/kg/day 2.E-0I 
i. 

8.5E-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 9.E-04 

EXPOSURE POINT TOTAL . 2.E-06 9.E-04 

EXPOSURE MEDIUM TOTAL 2.E-06 9.E-04 

SURFACE WATER TOTAL 2.E-06 9.E-04 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND INGESTION Acenaphthylene 0.0011 mg/kg NC NC It' 2.2E-07 mg/kg/day 6.0E-02 mg/kg/day 4.E-06 
Bcnzo(a)anthraccnc 0.0031 mg/kg I.I E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 6.1 E-07 mg/kg/day 3.0E 02 mg/kg/day 2.E-05 

Bcnzo(a)pyrcne 0.00329 mg/kg 1.1 E-07 mg/kg/day 7.3E+O0 (mg/kg/day)-1 8.E-07' 6.SE-07 mg/kg/day 3.0E 02 mg/kg/day 2.E-05 
Bcnzo(b)(luoramhene 0.004 mg/kg I.4E-07 mg/kg/day 7.3E-0I (mg/kg/day)-! l.E-07 7.9E-07 mg/kg/day . 3.0E 02 mg/kg/day 3.E-05 

Bcnzo(g.h.i)perylenc 0,00295 mg/kg NC NC 5.8E-07 mg/kg/day 3.0E 02 ' mg/kg/day 2.E-05 

Di-cnzo(a.h)anthracene 0.00071 mg/kg 2.4E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 2.E-07 I.4E-07 mg/kg/day 3.0E 02 mg/kg/day 5.E-06 

lndetio(1.2.3-cd)pyrene 0.0026 mg/kg 8.8E-0S mg/kg/day -7.3E-01 (mg/k g/day >-1 6.E-08 5.2E-07 mg/kg/day 3.0E 02 mg—c g/day 2.E-05 

Phenanthrene 0.0059 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E 02 mg/kg/day 4.E-05 
4.4'-DDD 0.00445 mg/kg I.5E-07 mg/kg/day 2.4E-01 (mg/kg/day)-1 4.E-08 8.8E-07 mgrkg/day 5.0E 04 mg/kg/day 2,E-03 
4.4--DDE 0.0235 mg/kg 8.0E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 3.E-071 4.7E-06 mg/kg/day 5.0E 04 mg/kg/day 9E-03 
alpha-Chlordane 0.0027 mg/kg 9.2E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-08 S.4E-07 mg/kg/day S.0E 04 mg/kg/day I  E .3 
Aroclor-1254 0.03979 mg/kg 1.4E-06 mg/kg/day 2.0E-H (mg/kg/day)-1 3.E-06 79E.06 mg/kg/day 2.0E 05 mg/kg/day 4E-0I 
Dieldrin 0,0013 mg/kg 4.4E-08 mg/kg/day I.6E--1 (mg/kg/day)-1 7.E-07 2.6E-07 mg/kg/day 5.0E 05 mg/kg/day 5-E-03 
gamma-Chlordane 0,0012 mg/kg 4.IE-08' mg/kg/day 3.5E-01 (mg/kg/dayl-l l.E-08 2.4E-07 mg/kg/day 5.0E 04 mg/kg/day 5.E-04 
Heptachlor Epoxide 0.00091 mg/kg 3.IE-08 mg/kg/day 9.1E+O0 (mg/kg/day)-1 3.E-07 1.8E-07 mg/kg/day 1.3E 05 mg/kg/day l.E-02 
Technical Chlordane 0.11 mg/kg 3.7E-06 mg/kg/day 3.SE-01 (mg/kg/day)-1 l.E-06 2.2E-05 mg/kg/day 5.0E 04 mg/kg/day 4.E-02 
Lead 0.0764 mg/kg 2.6E-06 mg/kg/day I.5E-05 mg/kg/day 
Mercury 0.2 mg/kg NC NC 4.0E-05 mg/kg/day 3.0E 04 mg/kg/day l.E-01 
Mercury (methyl) 0.22 mg/kg NC NC 4.4E-05 mg/kg/day I.0E 04 mg/kg/day 4.E-01 
Zinc 15,7 mg/kg NC NC 3.1 E-03 mg/kg/day 3.0E 01 mg/kg/day l.E-02 
Toxicity Equivalency (Dioxins/Furans 0.00000238 mg/kg S 1 E-I 1 mg/kg/day 1.5E+05 (mg/kg/day)-1 l.E-05 4.7E-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-0S 1.0.E+00 
EXPOSURE POINT TOTAL 2.E-05 I.OE+00 

EXPOSURE MEDIUM TOTAL 2.E-05 I.0.E-K
COMBINED FISH DIET TOTAL 2.E-05 1.0.E+00 

T O T A  L R E C E P T O  R R I S  K A C R O S  S A L  L M E D I  A 2 .E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA i 1.1.E+00 

NOTES: 

(1) - Blank cells indicate that an RfD or RfC is not avalailabl, from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium, 
- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: RAR 

Checked by: K  M 


MACTEC _ B i g and Consulting. Inc. 
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TABLE 7J .RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND S I T  -

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
I  ' 

RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE: CHILD 

EPC CANCER RISK CALCULATIONS r NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALVE UNITS 

CANCER RISK 
1 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RiCd) 

VALUE UNITS 

HAZARD 
QUOTIENT 

BIOTA COMBINED FISH DIE) ASSAPUMPSET POND INGESTION Acenaphthylene 0.0011 mg/kg NC NC 1 3.3E-07 mg/kg/day 6.0E-02 mg/kg/day 6.E-06 

Bcnzo(a)anth_cene 0.0031 mg/kg 8.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 , 9.3E-07 mg/kg/day 3.0E-02 rag/kg/day 3.E-05 
Bcnzo(a)pv—nc 0,00329 mg/kg S.5E-08 mg/kg/day 7.3E+—i (mg/kg/day)-1 6.E-07 9.9E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05 

Bci_o(b)t_oranth—c 0,004 mg/kg I.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 S.E-08 I.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05 
Bcnzo{g,h.i)petylene 0.00295 mg/kg NC NC 8.9E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05 
D„enzo(_,h)a—bra cene 0.00071 mg/kg I.8E-08 mg/kg/day 7.3E-KIO (mg/kg/day)-1 l.E-07 2.1 E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06 

Indeno(1.2.3-—,)pyrcnc 0.0026 mg/kg 6.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 ' 7.8E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-0S 

Phenanthrene 0.0059 mg/kg NC NC I.8E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05 
4,4'-DDD 0.00445 mg/kg 1.1 E-07 mg/kg/day 2.4E-01 (mg/kg/day)-1 3.E-08 I.3E-06 mg/kg/day 5.0E-04 mg/kg/day 3.E-03 
4,4'.DDE 0.0235 mg/kg 6.1 E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 2.E-07 7.IE-06 mg/kg/day 5.0E-04 mg/kg/day l.E-02 
arpha-Chlo—ane 0.0027 mg/kg 7.0E-08 mg/kg/day 3.5E -01 (mg/kg/day)-1 2.E .8 8.1 E-07 mg/kg/day 5.0E-04 mg/kg/day 2.E-03 
Aroclor-1254 0.03979 mg/kg 1.0E-06 mg/kg/day 2.0E-H0O (mg/kg/day)-1 2.E-06 1.2E-05 mg/kg/day 2.0E-05 mg/kg/day 6.E-0I 
Dieldrin 0.0013 mg/kg 3.3E-08 mg/kg/day I.6E+0I (mg/kg/day)-1 5.E-07 3.9E-07 mg/kg/day S.0E-05 mg/kg/day 8.E-03 
gamma-Chlordane 0.0012 mg/kg 3.IE-08 mg/kg/day 3.SE-01 (mg/kg/day)-1 I.E-08 3.6E-07 mg/kg/day 5.0E-04 mg/kg/day 7.E-04 
Heptachlor Epoxide 0.00091 mg/kg 2.3E-08 mg/kg/day 9.IE+00 (mg/kg/day)-1 2.E-07 2.7E-07 mg/kg/day 1.3E-05 mg/kg/day 2.E-02 
Technical Chlordane O i l mg/kg 2.8E-06 mg/kg/day 3.5E-0I (mg/kg/day)-! l.E-06 3.3E-05 mg/kg/day 5.0E-04 mg/kg/day 7.E-02 
Lead 
Mercury 

0.0764 
0,2 

mg/kg 
mg/kg 

2.0E-06 
NC 

mg/kg/day 

- NC 
', 2.3E-05 

6.0E-05 
mg/kg/day 
mg/kg/day . 3.0E-04 mg/kg/day 2.E-0I 

Mercury (methyl) 0.22 mg/kg NC NC 6.6E-05 mg/kg/day 1.0E-04 mg/kg/day 7.E-01 
Zinc 15.7 mg/kg NC NC 4.7E-03 mg/kg/day 30E-01 mg/kg/day 2.E-02 
Toxicily Equivalency (Dioxins/Fi—ins; 0.00000238 mg/kg 6.1E-II mg/kg/day 1 5 E .  5 (mg/kg/day)-1 9.E-06 72E-IO mg/kg/day 

ii* 
EXPOSURE ROUTE TOTAL I .E-05 - - ' I.6.E+—i 

EXPOSURE POINT TOTAL l.E-05 I.6.E+00 
EXPOSURE MEDIUM TOTAL I.E-05 . , 1.6.E+—i 

COMBINED FISH DIET TOTAL I.E-05 I.6.E-HM ,
T O T A  L R E C E P T O  R R I S  K A C R O S  S A L  L M E D I  A | l . E - 0 5 TOTAL RECEPTOR HAZARD ACROSS ALL M E D I A J 1.6.E+00 

NOTES; 
(1) • Blink cells indicate Ih.i on RID or RfC ii nol uvul_il-..le (VOID ilic »oiirrci itird i» ohmin do>e>reip»ntc dula for thii rlik uii.mmcnt. 
NC • Not carcinogenic by Dili cxiMiiurc ton it. 
NA • Nol applicable; exposure route not applicable fur Dili clrcmical/cxposure medium. 
•- - Not calculated; dose-response data and/or dermal absorption values are noi available. 

Prepared by: RAR 
Checked by: KJA 

MACTEC Engineering and Consulting. Inc. 
5)216.15 
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TABLE 7.4.RME j 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL f: 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE j . j 

NORTH PROVIDENCE. RHODE ISLAND I \ 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/ .NITRISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RIC(1) HAZARD 
OUOTIENT 

VALUE UNITS VALVE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Mclhylnaphthalcnc 0.01855 mg/kg NC NC 2.8E-09 mg/kg/day 2.0E-02 mg/kg/day l.E-07 

- Acenaphthylene 0.0589 mg/kg NC NC 9.0E-09 mg/kg/day 6.0E-02 mg/kg/day l.E-07 

6ei_o(a)anthraccne 1 mg/kg 2.6E-08 mg/kg/day 7.3E-OI (mg/kg/day )-l 2.E-08 I.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06 

Benzo(a)py.ene 0.84 mg/kg 2.2E-0S mg/kg/day , 7.3E+O0 (mg/kg/day)-l 2.E-07 1.3E-07 mg/kg/day 3.0E-O2 mg/kg/day 4.E-06 

Benzo(b)fluo—nthene 1.4 mg/kg 3.7E-08 mg/kg/day 7.3E-0I (mg/kg/day)-l 3.E-08 2.1 E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06 

Ben_o(g,h.i)perylcnc 0.59468 mg/kg NC NC 9.1E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 

Diben—i(a.h)antl—icene 0.17898 mg/kg 4.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08' 2.7E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07 

Indeno(l,2.3-cd)pyrene 0.65 mg/kg 1.7E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 I.E-08 9.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 

Phenanlhrcne 0.79474 mg/kg NC NC 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 • 

alpha-Chlordane 0.00133 mg/kg 3.5E-11 mg/kg/day 3.5E-0) (mg/kg/day)-) I.E-11 2.0E-10 mg/kg/day 5.0E-04 mg/kg/day 4.E-07 

Aroclor-1254 0.05755 mg/kg l.SE-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-09 8.8E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04 

Aroclor-1268 0.04166 mg/kg 1.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 6.4E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04 

gamma-Chlordane 0.00065 mg/kg I.7E-11 mg/kg/day • 3.5E-01 (ing/kg/day)-l 6.E-12 9.9E-I1 mg/kg/day 5.0E-04 mg/kg/day 2.E-07 

Technical Chlordane 0.15253 mg/kg 4.0E-09 mg/kg/day 3.5E-0I (mg/kg/day)-1 I.E-09 2.3E-08 mg/kg/day 5.0E-04 mg/kg/day 5.E-05 

, Aluminum 
Arsenic 

21774 
5.21 

mg/kg 
mg/kg 

NC 
I.4E-07 mg/kg/day 

NC 
I.5E+00 (mg/kg/day)-1 ' 2.E-07 

3.3E-03 
8.0E-07 

mg/kg/day 
mg/kg/day 

1.0E+00 
3.0E-O4 

mg/kg/day 
mg/kg/day 

3. E-03 
3.E-03 

Cadmium 0.858 mg/kg NC NC I.3E-07 mg/kg/day 1.0E-03 mg/kg/day l.E-04 

Chromium 17.5 nig/kg NC NC 2.7E-06 mg/kg/day 3.0E-03 mg/kg/day 9.E-04 

Copper 18.3 mg/kg NC NC 2.SE-06 mg/kg/day 3.0E-O2 mg/kg/day 9.E-05 

Lead 88.6 mg/kg 2.3E-06 mg/kg/day 1.4E-05 mg/kg/day 
Manganese 1590 mg/kg NC NC 2.4E-04 mg/kg/day 7.1E-02 mg/kg/day 3.E-03 

Mercury 0.114 mg/kg NC NC 1.7E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05 

Nickel 20 mg/kg NC NC 3.IE-06 mg/kg/day 2.0E-02 mg/kg/day 2.E-04 

Thallium 0.354 mg/kg NC NC 5.4E-08 mg/kg/day 80E-05 mg/kg/day 7.E-04 

Vanadium 32 mg/kg NC NC 4.9E-06 mg/kg/day 7.0E-03 mg/kg/day 7.E-04 

Toxicity Equivalency (Dioxins/Furans. 0.00000773 mg/kg 2.0E-I3 mg/kg/day I.5E+05 (mg/kg/day)-1 3.E-08 1.2E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 5. E-07 l.E-02 

DERMAL 2'Mclhylnaphtha—ne 0,01855 mg/kg NC NC 1.3E-09 mg/kg/day 2.0E-02. mg/kg/day 6.E-08 
Acenaphlhylcnc 0.0589 mg/kg NC NC 4.0E-09 mg/kg/day 6.0E-02 mg/kg/day 7.E-08 

Denz-a)-nlhfacene 1 rng/kg I.2E-I mryk g/day 7.3E-0I (mg/kg/day)-1 8.E-09 6.8E-0S mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
l!cnzo(a)pyrcnc 0.84 mg/kg 9.7I:-I niu/k g/day 7.3E+O0 (mg/kg/day)-I 7.E-08 5.7E-08 mg/kg/day 3.0E-O2 mg/kg/day 2.E-06 
Ucnzo(li)lluoramlicnc 1,4 mg/kg 1,6i:.()8 mu/kg/day 7.3E-OI (mg/kg/day)-l l.E-08 9.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Bcnzo(g.h.i)pcrylcnc 0.59468 mg/kg NC NC 4.0E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Dibcnzo(a,h)amhraccnc 0.17898 mg/kg 2.IE-09 mg/kg/day 7.3E+O0 (mg/kg/day)-1 2.E-08 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07 
lndeno(L2,3-cd)pyrenc 0.65 mg/kg 7.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day I.E-06 
Phenanlhrcnc 0.79474 mg/kg NC NC 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
alpha-Chlordane 0.00133 mg/kg 4.7E-12 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-I2 2.8E-II mg/kg/day 5.0E-04 mg/kg/day 6.E-08 
Aroclor-1254 0.05755 nig/kg 7.2E-IO mg/kg/day 2.0E-HM (mg/kg/day)-1 I.E-09 4.2E-09 mg/kg/day 2.0E-05 mg/kg/day 2.E-04 
Aroclor-1268 0.04166 mg/kg 5.2E-10 mg/kg/day 2.0E+O0 (mg/kg/day)-1 l.E-09 3.0E-09 mg/kg/day 20E-05 mg/kg/day 2.E-04 
gamt—i-Chlordane 0.00065 mg/kg 2.3E-12 mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-13 1.4E-I1 mg/kg/day 5.0E-04 mg/kg/day 3.E-08 
Technical Chlordane 0.15253 mg/kg 5.4E-I0 mg/kg/day 3.5E-OI (mg/kg/day).! 2.E-I0 3.2E-09 mg/kg/day 5.0E-04 mg/kg/day 6.E-06 
Aluminum 21774 mg/kg NC NC - 1.0E-02 mg/kg/day 
Arsenic 5.21 mg/kg 1.4E-08 mg/kg/day I.5E+O0 (mg/kg/day)-1 2.E-08 8.IE-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04 
Cadmium . 0.858 mg/kg NC NC 4.5E-I0 mg/kg/day 2.5E-05 mg/kg/day 2.E-05 
Chromium 17,5 mg/kg NC NC 7.SE-05 mg/kg/day 
Copper 18.3 mg/kg NC NC 30E-02 mg/kg/day 
Lead 88.6 mg/kg 
Manganese 1590 mg/kg NC NC 28E-03 mg/kg/day 
Mercury 0.114 mg/kg NC NC 2. IE-OS mg/kg/day 
Nickel 20 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 0.354 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 32 mg/kg NC NC ISE-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans; 0.00000773 mg/kg 2.IE-14 mg/kg/day I.5E+05 (mg/kg/day)-1 3.E-09 ' 1.2E-I3 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-07 7.E-04 
EXPOSURE POINT TOTAL 6.E-07 l.E-02 

EXPOSURE MEDIUM TOTAL 6. E-07 , l.E-02 
SEDIMENT TOTAL 6. E-07 . . . l.E-02 

MACTEC Engineering and Consulting, Inc. 
* t . .« .< 
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TABLE 7.4.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURF. - CURRENT/FUTURE - RESIDENT - ADULT- COMBINED PISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIOTIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS 	 NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE 	 INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RrC(l) 

QUOTIENT 
VALUE UNITS VALUE UNITS VA1.IIE UNITS VALUE UNITS 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0.000491 mg/l 8.6E-09 mg/kg/day 1.5E+00 mg/kg/day l.E-08 5.0E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04 

WATER 	 Manganese 0.166 mg/l NC NC 1.7E-05 mg/kg/day 2.4E-02 mg/kg/day 7.E-04 

Mercury 0.00000215 mg/I NC NC 2.2E-10 mg/kg/day 3.0E-O4 mg/kg/day 7.E-07 

Ninile-N 0.0051 mg/l NC NC 5.2E-07 mg/kg/day 1.0E-0I mg/kg/day 5.E-06 

Toxicity Equivalency {Dioxins/Furans 5.34E-09 mg/l 9.3E-14 mg/kg/day I.SE+05 mg/kg/day l.E-08 , 5.4E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 3.E-08, 9.E-04 

DERMAL 	 Arsenic 0.000491 mg/l 3.1E-09 mg/kg/day 1.5E+00 mg/kg/day 5.E-09. 1 1.8E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05 

Manganese 0.166 mg/l NC NC 6.1E-06 mg/kg/day 9.6E-04 mg/kg/day 6.E-03 

Mercury 0.00000215 mg/I NC NC 7.9E-11 mg/kg/day 2.1E-05 mg/kg/day 4.E-06 ft 
Nitrite-N 0,0051 mg/l NC NC 1.0E-01 mg/kg/day 

Toxicily Equivalency (Dioxins/Furans 5J4E-09 mg/I 1.1E-10 mg/kg/day 1.5E+05 mg/kg/day 2.E-0..JI, 6.3E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-05, r 6. E-03 

EXPOSURE POINT TOTAL 2.E-05 7.E-03 

EXPOSURE MEDIUM TOTAL 2.E-05 	 7.E-03 

2.E-05 	 7.E-03 SURFACE WAT ER TOTAL 
BIOTA COMBINED FISH DIET ASSAPUMPSET POND INGESTION 	 Acenaphthylene 0.0011 mg/kg NC NC I 2.1 E-07 mg/kg/day 6.0E-02 mg/kg/day 4.E-06 

Benzo(a)anlhracene 0,0031 mg/kg 1.0C-07 mg/kg/day 7.3E-0I (mg/kg/day)-1 7.E-08 ' 5.9E-07 mg/kg/day 3.0E 02 mg/kg—ay 2.E-05 

Bcnzo(a)pyrenc 0.00329 mg/kg I . I - - .7 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.E-07 6.3E-07 mg/kg/day 3.0E 02 mg/kg/day 2.E-05 

Benzo(b)—ioranlhcne 0.004 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-l l.E-07; 7.7E-07 mg/kg/day 3-0E 02 mg/kg/day 3.E-05 

Bcnzo(g.h.i)perylcnc 0.00295 mg/kg NC NC 5.7E-07 mg/kg/day 3.0E 02 mg/kg/day 2.E-0S 

Di.enzo(a,h)anthracene 0.00071 mg/kg. 2.3E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 2. E-07 1.4E-07 mg/kg/day 3.0E 02 mg/kg/day 5.E-06 

1 ndcno( 1.2.3-cd)pyrcne 0.0026 mg/kg 8.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 5.0E-07 mg/kg/day 3.0E 02 mg/kg/day 2.E-05 

Phenanthrene 0.0059 mg/kg NC NC I.1E-06 mg/kg/day 3.0E 02 mg/kg/day 4.E-05 

4.4'-DDD 0.00445 mg/kg 1.5E-07 mg/kg/day 2.4E-01 (mg/kg/day)-1 4.E-08 85E-07 mg/kg/day 5.0E 04 mg/kg/day 2. E-03 

4.4'-DDE 0.0235 mg/kg 7.7E-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 3.E-07 4.SE-06 mg/kg/day 5.0E 04 mg/kg/day 9. E-03 

alpha-Chlordane 0,0027 mg/kg 8.9E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-08 . 5.2E-07 mg/kg/day 5.0E 04 mg/kg/day l.E-03 
Aroclor-1254 0.03979 mg/kg I.3E-06 mg/kg/day 2.0E+—1 (mg-g'Jay)-l 3.E-0-.J 7.6E-06 mg/kg/day 20E 05 mg/kg/day 4.E-01 
Dieldrin 0.0013 mgrkg 4.3E-08 mg/kg/day I.6E+01 (mg/kg_ay)-l 7.E-07, ' 2.5E-07 mg/kg/day 5.0E 05 mg/kg/day 5.E-03 
gamina-Ch lindane 0.0012 mg/kg 3,911-08 mg/kg/day 3.5E-01 (mg/kg/day)-! l.E-08 2.3E-07 mg/kg/day . 5.0E 04 mg/kg/day 5.E-04 
Kcptachloi Epoxide 0.00091 mg/kg 3.0E-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 3.E-07 1.7E-07 mg/kg/day 1.3E 05 mg/kg/day l.E-02 
Technical Chlordane 0.11 mg/kg 3.6E-06 mg/kg/day 3.5E-01 (mg/kg/day)-1 I . E - - 2.IE-05 mg/kg/day 5.0E 04 mg/kg/day 4.E-02 
Lead 0.0764 mg/kg 2.SE-06 mg/kg/day 1.5E-05 mg/kg/day 
Mercury 0.2 mg/kg . NC NC J- 3.8E-05 mg/kg/day 3.0E 04 mg/kg/day l.E-01 . (-*' 
Mercury (methyl) 0.22 mg/kg NC NC 	 4.2E-05 mg/kg/day 1.0E 04 mg/kg/day 4.E-01 |,_ ,
Zinc 15.7 mg/kg NC NC 3.0E-03 mg/kg/day 3.0E 01 mg/kg/day l.E-02 
Toxicily Equivalency (Dioxins/Furans 0.O00OO238 mg/kg 7.8E-11 mg/kg/day 1.5E+0S (mg/kg/day)-1 l.E-05 ' 4.6E-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-05 1.0.E+
EXPOSURE POINT TOTAL 2.E-05 1.0.E+O0 

EXPOSURE MEDIUM TOTAL 2.E-05 1.0.E+O0 
COMBINED FISH DIET TOTAL 	 2.E-05 • 1.0.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1 3.E-0S I I O T A L R E C E P T O R H A Z A R D A C R O S S A L L M E D I A || 1.0.E+00 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route not applicable for this chemical/exposure mediunt 

- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: RAR 

Checked by: KJA 

MACTEC E n  l (Tand Consulting, fnc. 



TABLE 7.5.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT 

NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: OLDER CHILD . 

EPC CANCEU RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL , VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UN1T RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RIC (1) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 1  UNITS VALUE UNITS VAI.1IF. UNITS 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-MclhylnaphuTaIcn c 0.01855 mg/kg NC NC 4.4E-09 mg/kg/day 2.0E-02 mg/'-g/day 2. E-07 

Acenaphlhylene 0.0589 mg/kg NC NC I.4E-08 mg/kg/day 6.0E-02 mg/kg/day 2. E-07 

Benzo(a)anthraccne 1 mg/kg 4.1E-08 mg/kg/day 7.3E-0I (mg/kg/day )-l 3.E-08 2.4E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06 

Bcnzo(a)pyrcnc 0.84 mg/kg 3.4E-08 mg/kg/day 7.3E+01I (mg/kg/day)-l 2.E-07 2.0E-O7 mg/kg/day 3.0E-02 mg/kg/day 7.E-06 

B(—-(b)—loranlhcnc 1.4 mg/kg 5.7E-08 mg/kg/day 7.3E-01 (mg/kg/dayl-l 4.E-08 3.3E-07 mg/kg/day 3.0E-02 mg/kg/day I.E-05 

Bcnzo(g.h.i)p-ylcnc 0.59468 mg/kg NC NC 1.4E-07 . mg/kg/day 3.0E-02 mg/kg/day 5E-06 

D-C_-(a.h)anIh—ccn e 0.17898 mg/kg 7.3E-9 mg/kg/day 7.3E+00 (mg/kg/day). 1 5.E-8 . 4.2E-0S mg/kg/day 3.0E-02 mg/kg/day l.E-06 

Ind— o( 1.2.3 .dlpyrcnc 0.65 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-l 2.E-08 'i 1.5E-07 mg/kg/day 3.OE-02 mg/kg/day 5.E-06 

Pticnanlhrcne 0.79474 mg/kg NC NC 1.9E-07 mg/kg/day 3.OE-02 mg/kg/day 6.E-06 

alpha-CI—irdanc O.0O133 mg/kg 5.4E-I1 mg/kg/day 3.5E-01 (iiig/kg/day)-I 2.E-II 3.2E-10 mg/kg/day 5.0E-04 mg/kg/day 6 E-07 

Arocloi-1254 0.05755 mg/kg 2.3E-09 mg/kg/djy 2.0E+IH) (mg-g/day)-l 5.E-09 I.4E .8 mg/kg/day 2.0E-05 mg/kg/day 7.E-04 

Aroc lor-1268 0.04166 mg/kg 1-7E-09 uig/kg/day 2.0E+00 (mg/kg/day>-l 3.E-09 9.9E-09 mg/kg/day 2.0E-05 mg/kg/day 5.E-04 

gamma-Ch lord ane 0.00065 mg/kg 2.6E-I1 mg/kg/day 3.5E-0I (mg/kg/day)-l 9.E-12 1.5E-I0 mg/kg/day 5.0E-04 mg/kg/day 3. E-07 

Technical Chlo—anc 0.15253 mg/kg 6.2E-09 uig/kg/day 3.5E-01 (mg/kg/day)-l 2.E-09 3.6E-08 mg/kg/day 5.0E-04 mg/kg/day 7.E-05 

Aluminum 21774 mg/kg . NC NC 5.2E-03 mg/kg/day I.OE+00 mg/kg/day 5. E-03 

Arsenic 5,21 mg/kg 2-1 E-07 mg/kg/—y 1.5E+00 (mg/k g/day )-l 3.E-07 1.2E-06 mg/kg/day 3.0E-O4 mg/kg/day 4. E-03 

Cadmium 0.858 mg/kg NC NC 2.0E-07 mg/kg/day I.OE-03 mg/kg/day 2.E-04 

y Chromium

Coppcr 
Lcad 

„ 17.5 
18.3 
88.6 

mg/kg 
mg/kg 
nig/kg 

NC 
NC 

3 6F.-06 • llig/kg/.lay 

NC 
NC , 

4.2E-06 
43E-06 
2.IE-05 

mg/kg/day 
mg/kg/day 
mg/kg/day 

3.0E-03 
3.0E-O2 

mg/kg/day 
mg/kg/day 

t.E-03 
t.E-04 

Manganese 1590 mg/kg NC NC 3.8E-04 mg/kg/day 7.IE-02 mg/kg/day 5. E-03 

Mercury 0.114 mg/kg NC NC 2.7E-08 mg/kg/day 3.0E-04 mg/kg/day 9.E-05 

Nickel 20 mg/kg NC MI 4.7E-06 mg/kg/day 2.0E-02 mg/kg/day 2.E-04 

Thallium 11.354 mg/kg NC NI 8.4E-08 mg/kg/day 8:OE-05 mg/kg/day I. E-03 

Vanadium 32 mg/kg NC NC 7.6E-06 mg/kg/day 7.0E-O3 mg/kg/day I E-03 

Toxicily Equivalency (Dioxins/Funitis 0.00000773 mg/kg 3.1E-I3 lllg/kg/iby I.5I-H15 (mg/kg/day)-l 5.E-08 I.SE-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 8.E-07 2.E-02 

DERMAL 2-r-clliylii-plittialcnc 0,01855 mg/kg NC NC 4.1E-09 mg/kg/day 2.0E-O2 mg/kg/day 2. E-07 

Accnaplnliylciic 00589 mg/kg NC NC I.3E-8 mg/kg/day 6.0E-02 mg/kg/day 2. E-07 
Ben—ila.aiill—cclic 1 mg/kg 3.8E-08 mg/kg/day 7.3E-III (nig/kg/dayH 3.E-08 2.2E-07 mg/kg/day 3.OE-02 mg/kg/day 7.E-06 
Bcn/o(alpyrcn c 0.84 mg/kg 3-2E-T18 nig/kg'day 7.3E-1 (mg/kg/day>-l 2 .E.7 I.9E-07 mg/kg/day 3.0E-O2 mg'kg/day 6.E-06 
Bcnzo(b)rluor_itliciie 1.4 mg/kg 5.3E-08 mg/kg/day 7.3E-U1 (mg/kg/dayj-l 4.E-08 3.1 E-07 mg/kg/day 3.0E-02 mg/kg/day l.E-05 
Bcnzo(g,h,i)pcrylcnc 0.59468 mg/kg NC NC 1.3E-7 mg/kg/day 30E-02 mg/kg/day 4.E-06 
Dibcnzo(-ti)anl—_cn c 0.17898 mg/kg 6.8E-09 mg/kg/day 7.3E+U0 (mg/kg/day)-1 5.E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Indcn 0(1,2,3-—)pyren e 0.65 mg/kg 2.5E-OS mg/kg/day 7.3E-OI (mg/kg/day)-1 . 2.E-0S I.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06 
-icnanlhrcne 0,79474 , mg/kg NC NC 1.8E-07 mg/kg/day 3.0E-O2 mg/kg/day' 6.E-06 
alpha-Chlordane O.0O133 mg/kg 1.5E-11 mg/kg/day 3.SE-01 (mg/kg/day )-l 5.E-12 9.0E-11 mg/kg/day 5.0E-O4 mg/kg/day 2. E-07 
Aroclor-1254 0.05755 mg/kg 2.3E-09 mg/kg/day 2.0E+00 (mg_g/day )-l 5.E-09 I.4E-0S mg/kg/day 2.0E -05 mg/kg/day 7.E-04 
Aroclor-1268 0.04166 mg/kg I.7E-09 mg/kg/day 2.0E+O0 (mg/kg/day>-l 3.E-09 9.9E-09 mg/kg/day 2.0E-O5 mg/kg/day 5.E-04 
gamma-Chlordane 0.0O065 mg/kg 7.6E-I2 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-12 4.4E-11 mg/kg/day 5.0E-O4 mg/kg/day 9.E-08 
Technical Chloidane 0.15253 mg/kg 1.8E-09 mg/kg/day 3.5E-OI (mg/kg/day )-l 6.E-10 1.0E-08 mg/kg/day 5.0E-O4 mg/kg/day 2.E-05 
Aluminum 21774 mg/kg NC NC - I.0E-02 mg/kg/day 
Arsenic 5.21 mg/kg 4.5E-0S mg/kg/day 1.5E-0. (mg/kg/day)-l 7.E-08 2.7E-07 mg/kg/day 3.0E-04 mg/kg/day 9.E-04 
Cadmium o.sss mg/kg NC M" I.5E-09 mg/kg/day 2.5E-05 mg/kg/day 6.E-05 
Chromium 17.5 mg/kg NC N.C .  ' - 7.5E-05 . mg/kg/day 
Copper 18.3 mg/kg NC KC - 3.0E-O2 mg/kg/day 
Lead 88.6 mg/kg -Manganese 1590 mg/kg NC NC - 2.8E-03 mg/kg/day ' 
Mercury 0.114 mg/kg NC NC - 2.IE-05 mg/kg/day 
Nickel 20 mg/kg NC NC - 8.0E-04 mg/kg/day 
Thallium 0.354 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 32 mg/kg NC NC ~ 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Funms 0,00000773 mg/kg 6.7E-I4 nig/kg/ilay • 1.511.lis (nig/kg/dayH l.E-08 3.9E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-07 2. E-03 
EXPOSURE POINT TOTAL l.E-06 2-E-02 

EXPOSURE MEDIUM TOTAL I.E-06 2.E-02 
SEDIMENT TOTAL • ' l.E-06 • .  2.E-02 

MACTEC Engineering and Consulting, Inc. 



TABLE 7.5.RME 


CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - UES1DENT- OLDER CHILD - COMBINED FISH DIET- ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE: OLDER CHILD 

E P C C A N C E R RISK' C A L C U L A T I O N S N O N - C A N C E R H A Z A R D C A L C U L A T I O N S 

E X P O S U R E E X P O S U R E E X P O S U R E I N T A K E / E X P O S U R L I N T A K E / E X P O S U R E 

M E D I U M P O I N T R O U T E V A L U E U N I T S C O N C E N T R A T I O N C A N C E R R I S K C O N C E N T R A T I O N 
Q U O T I E N T 

V A L U E 1 U M T  S V.-\t I  E U N I T S VAI.I IF. 1IN1TS V A L U E U N I T S 

S U R F A C E S U R F A C E W A T E R A S S A P U M P S E T P O N D I N G E S T I O N Arsenic 0 .000491 mg/l 1.3E-08 mg/kg /day 1.5EH10 m g / k g / d a y 2 .E-08 7 . 8 E - 8 mg/kg/day 3.0E-04 m g / k g / d a y 3.E-04 

W A T E R Manganese 0 ,166 mg/l N C N C 2.6E-05 mg/kg /day 2 .4E-02 m g / k g / d a y l .E-03 

Mercury 0 . 0 0 0 0 0 2 ) 5 nig/I N C N C 3 .4E-10 m g / k g / d a y  3 .0E-04 n ig /kg /day I .E-06 

Nitr i te-N 0.0051 mg/l N C N C 8.1E-07 mg/kg /day I.OE-OI m g / k g / d a y 8.E-06 

Toxicity Equivalency (Diox ins /Furans 5 .34E-09 mg/l 1 .4E-I3 mg/kg /day 1.5EM.5 m g / k g / d a y 2.E-08 8.5E-13 mg/kg /day 

E X P O S U R E R O U T E T O T A L 4 .E-08 l .E-03 

D E R M A L Arsenic 0 .000491 mg/l 3 .8E-09 mg/kg /day • 1.5E-U0 m g / k g / d a y 6.E-09 2 .2E-08 rag/kg/day 3 .0E-04 m g / k g / d a y 7.E-0S 

Manganese 0 .166 mg/ l N C N C 7.5E-06 mg/kg /day 9 .6E-04 m g / k g / d a y 8.E-03 

Mercury 0.0OOOO215 mg/l N C N C 9.7E-11 mg/kg /day 2 . I E - 0 5 mg/kg /day 5 .E-06 

Nitr i tc-N 0.0051 m g  . N C N C - 1.0E-01 mg/kg /day 

Toxicity Equiva lency (Diox ins /Furans 5 .34E-09 mg/ l 1.3E-10 mg/kg /day 1 .Sli t 1)5 m g / k g / d a y 2.E-05 7 .7E-10 mg/kg /day 

E X P O S U R E R O U T E T O T A L 2.E-05 8.E-03 

E X P O S U R E P O I N T T O T A L 2.E-05 9. E-03 

E X P O S U R E M E D I U M T O T A L 2.E-05 9. E-03 

S U R F A C E W A T E 1 T O T A L 2.E-0S 9 .E-03 

B I O T A C O M B I N E D FISH DIET A S S A P U M P S E T P O N D I N G E S T I O N Acenaph thy l ene 0 .0011 m g / k g N C NC 2.2E-07 mg/kg/day 6.0E-O2 mg/kg /day 4 .E-06 

Bc- -o (a )an (h racc i i c 0 .0031 m g / k g 1.1 E-07 mg/kg/iUiy 7 .3I -OI ( m g / k g / d a y H 8.E-08 6. IE -07 mg/kg/day 3.0E 02 m g / k g / d a y 2.E-05 

Bcn7o(a )pyrcnc 0 , 0 0 3 2 9 m g / k g 1.1 E-07 itig/kn-'«i;iy 7,.11-MK) { m g / k g / d a y H 8. E-07 6.5E-07 mg/kg /day 3.0E 02 m g / k g / d a y 2.E-05 

Bcnsm(b)nuoTanihciK 0 .004 ft._Jr__! . . 4 I . - 0 7 n i g H i v ' ^ y 7..;) u l ( . . j g / k g / d a y H l .E-07 7.9E-07 m g / k g / d a y 3.0E 02 m g / k g / d a y 3 .E-05 

Benzo(g ,h . i )pcryIcnc 0 .00295 m g / k g N C N T 5.8E-07 mg/kg /day 3.0E 02 mg/kg /day 2.E-05 

Dibcnzo(a ,h)anIhracc i .c 0 .00071 mg/kg 2 .4E-08 m g / k g - l a y 7 .3I i -U0 {mg/kg/day) - t 2. E-07 I . 4 E - 7 mg/kg /day 3.0E 02 mg/kg /day 5 E - 0 6 

lndcno(1 .2 .3 -cd)pyrcnc 0 .0026 m g / k g 8 .8E-08 m g / k g ' d a y 7.3 L-01 (mg /kg /day )-l 6 .E-08 5.2E-07 mg/kg /day 3.0E 02 mg/kg /day 2 E - 0 5 

Phenan th rene 0 .0059 mg/kg N C N C 1.2E-06 mg/kg /day 3.0E 02 mg/kg /day 4.E-0S 

4 ,4 ' -DDD 0 .00445 m g / k g I .5E-07 mg/__^day 2.4E-UI (mg /kg /day )• I 4 .E-08 8.8E-07 mg/kg /day  3.0E 04 mg/kg /day 2.E-03 

4 .4 - -DDE 0 .0235 m g / k g 8 .0E-07 mg/kg /day 3.4E-01 (mg/kg /day) -1 3 . E-07 4 .7E-06 mg/kg /day 5.0E-O4 mg/kg /day 9 .E-03 

a lpha-Chlo rdane 0 .0027 m g / k g 9 .2E-08 n ig /kg /day 3.SII- .1 (mg/kg /day) -1 3.E-08 5.4E-07 mg/kg /day 5.0E-04 m g A g / d a y l .E-03 

Aroc lor -1254 0 . 0 3 9 7 9 n ig /kg I .4E-06 mg/k g/day 2.01-;-oo ( m g / k g / d a y H 3.E-06 1 7 .9E-06 mg/kg /day 2.0E-05 mg/kg /day 4.E-01 

Dieldrin (MX).;. i»R/kK 4.4I-.OK Wn/kt/Jilty I.M - 0  | ( . i .g /k» /d-y , - l 7. E-07 ' 2 .6E-07 mg/kg /day S.OE-05 m g / k g / d a y 5.E-03 

H_tiim_-C.ilofd_ii 0 .O0I2 n i ( / A  4 . I I . - 0  l l ig/kg/day 3..M 0) (in g/k g/day )-l l .E -08 ' 2 .4E-07 m g / k g / d a y 5.0E-O4 mg/kg /day S.E-04 

l lcpiacl i lor Epox ide 0 ,00091 mg/kg 3 .1E-08 ntg /kg/day y . n . - o o ( m g / k g / d a y H 3.E-07^ 1 I .8E-07 mg/kg /day 1.3E-05 m g / k g / d a y l .E-02 

Technica l O i l o r d a n c 0.11 m g / k g 3 .7E-06 mg/kg /day 3.5 i -HI {mg/kg/day)-1 l .E-06 >'., 2 . 2 E - 5 m g / k g / d a y 5.OE-04 mg/kg /day 4 .E-02 

Lead 0 .0764 m g / k g 2 .6E-06 n ig/ 'kg/day 1.5E-05 m g / k g / d a y 

Mercury 0.2 m g / k g N C N C 4 .0E-05 mg/kg /day 3.0E-04 m g / k g / d a y I.E-OI 

Mercury (methy l ) 0 .22 m g / k g N C N C 1 4 .4E-05 mg/kg /day 1.0E-04 mg/kg /day 4.E-01 

Zinc 

Toxici ty Equiva lency (Diox ins /Furans 

15.7 

0 , 0 0 0 0 0 2 3 8 

m g / k g 

m g / k g 

N C 

8 . I E - I 1 m g / k g / d a y 

N C 

I .5E+05 
,

(mg/kg /day) -1 

• , '  ' 

U.i 

I E " 0 5  , . . 

3.1 E-03 

4 .7E-10 

m g / k g / d a y 

m g / k g / d a y 

3.0E-0I mg/kg /day l .E-02 

r ' , 

E X P O S U R E R O U T E T O T A L 2 .E-05 1.0.E+00 
E X P O S U R E P O I N T T O T A L 2.E-05 ' I .0 .E+00 

E X P O S U R E M E D I U M T O T A L 2 . E - 5 I .0.E+O0 

C O M B I N E D F I S H D I E T T O T A L 2.E-05 l.O.E+fltt 

TOTAL RECEPTOR RISK ACROSS ALL-MEDIA , 4 . E - 0  5 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA | 1.1.E+00 

NOTES: 

(I) - Blank: cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 

NC • Not carcinogenic by this exposure route. 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 

-  Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: RAR 

Checked by: KJA 

{and Connaltlne. Inc. 



TABLE 7.6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • RESIDENT- CHILD - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; CHILD 

EPC CANCER RISK CALCULATIONS 	 NON-CANCER HAZARD CALCULATIONS 

• EXPOSURE EXPOSURE EXPOSURE 	 INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD 
MEDIUM POINT ROUTE CONCENTRATION CONCENTRATION , MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RICH) 

VALUE UNITS 	 CANCER RISK 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUF, UNITS VALUE UNITS 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Methy (naphthalene 0.01855 mg/kg NC NC 3.5E-08 mg/kg/day 2.0E-02 mg/kg/day 2.E-06 

Acenaphthylene 0.0589 mg/kg NC NC 1.1 E-07 mg/kg/day 6.0E-02 mg/kg/day 2.E-06 

Benzo(a)amh—cene . 1 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-07 I.9E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05 

Ben_o(a)py-nc 0.84 mg/kg 1.4E-07 mg/kg/day 7.3E+O0 (mg/kg/day)-l l.E-06 I.6E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05 

Benzo(b)nuoranih—e 1.4 mg/kg 2.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 2.7E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05 

Bcnzo(g.h.i)pcryle— 0.59468 mg/kg NC NC 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05 

Dibcnzo(_h)an_ra cene 0,17898 mg/kg 2.9E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 2. E-07 3.4E-07 mg/kg/day 3.0E-02 mg/kg/day l.E-05 

Indcno(I.2.3-cd)p>— nc 0.65 mg/kg 1.1 E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05 

Phcnanlhrcnc 0.79474 mg/kg NC NC I.SE-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05 

alpha-Chlordane 0.00133 mg/kg 2.2E-10 mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-1I 2.5E-09 mg/kg/day 5.0E-04 mg/kg/day 5.E-06 

Aroclor-1254 0.05755 mg/kg 9.4E-09 mg/kg/day 2.0E+O0 (mg/kg/day)-1 2.E-0S 1.1 E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-03 

Aroclor-1268 0.04166 mg/kg 6.8E-09 mg/kg/day 2.0E+O0 (mg/kg/day)-l IE-OS 7.9E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03 

gaim—i-Chloidane 0.00065 mg/kg I.IE-10 mg/kg/day 3.5E-OI (mg/kg/day)-l 4.E-11 I.2E-09 mg/kg/day 5.0E-04 mg/kg/day 2.E-06 

Technical Chlordane 0.15253 mg/kg 2.5E-08 mg/kg/day 35E-OI (mg/kg/day)-1 9.E-09 2.9E-07 mg/kg/day 5.0E-O4 mg/kg/day 6.E-04 

Aluminum 21774 mg/kg NC NC 4.1E-02 mg/kg/day l.OE+00 mg/kg/day 4.E-02 
Arsenic 5.21 mg/kg 8.5E-07 mg/kg/day I.5E+00 (mg/kg/day)-1 l.E-06 9.9E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02 
Cadmium 0.858 mg/kg NC NC 1.6E-06 mg/kg/day I.0E-03 mg/kg/day 2. E-03 
Chromium 17.5 mg/kg NC NC 3.3E-05 mg/kg/day 3.0E-03 mg/kg/day l.E-02 
Copper 18.3 mg/kg NC NC 3.5E-05 mg/kg/day 3.0E-02 mg/kg/day l.E-03 

Lead 88.6 mg/kg 1.4E-05 mg/kg/day I.7E-04 mg/kg/day ' 	 V 
Manganese 1590 mg/kg NC NC 3.0E-03 mg/kg/day 7.IE-02 mg/kg/day 4.E-02 
Mercury 0.114 mg/kg NC NC 2-2E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04 

Nickel 20- mg/kg NC NC 1 3.8E-05 mg/kg/day 2.0E-02 mg/kg/day 2.E-03 
Thallium 0.354 mg/kg ' NC NC 

. 6.7E-07 mg/kg/day 8.0E-05 mg/kg/day S.E-0.1 .
Vanadium 32 mg/kg NC NC 6.IE-05 mg/kg/day 7.0E-03 mg/kg/day 9 E-03 
Toxicily Equivalency (Dioxins/Furans 0,00000773 mg/kg I.3E-I2 mg/kg/day I.5E+05 (mg/kg/day)-1 2.E-07;' I.5E-II. mg/kg/day 

h 

EXPOSURE ROUTE TOTAL 3.E-06 2.E-0I 

DERMAL 2:Mclhyinaphthalcnc 0.01855 mg/kg NC NC I.3E-0S mg/kg/day 2.0E-02 mg/kg/day 6. E-07 
Acenaphlhylene 0,0589 mg/kg NC NC 4,1E-08 mg/kg/day 6.0E-02 mg/kg/day 7, E-07 
(lenz-(a)amhraccnc 1 mg/kg 5.911-08 mg/kg/day 7.3F..I11 (mg/kg/day)-1 4.E-08 6.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 
l)cnzo(alpyrcnc 0.84 mg/kg 5.0E-08 mg/kg/day 7.3E+—1 (mg/kg/day)-1 4.E-07 5.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 
Bcnzo(b)lluoranlhcne 1.4 mg/kg 8.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-I 6.E-08 9.7E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-0S 
Bcnzo(g,h.i)pcryIcnc 0.59468 mg/kg NC NC 4.IE-07 mg/kg/day 3.0E-02 mg/kg/day l.E-05 
Dibci_o(a,h)amh—cene 0.17898 mg/kg 1.1E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-l 8.E-08 1.2E-07 • mg/kg/day 3.0E-02 mg/kg/day 4.E-06 
IndC—,(1.2.3-—Ipyrcnc 0.65 mg/kg 3.9E-08 mg/kg/day 7.3E-0I (mg/kg/d3y)-l 3.E-0S 4.5E-07 mg/kg/day 3.0E-02 mg/kg/day I.E-05 
Phenanthrene 0.79474 mg/kg NC NC 5.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 
alpha-Chlordane 0.00133 mg/kg 2.4E-1I mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-I2 2.8E-10 mg/kg/day 5.0E-04 mg/kg/day 6.E-07 
Aroclor-1254 0.05755 mg/kg 3.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-09 4.3E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03 
Aroclor-1268 0.04166 mg/kg 2.7E-09 mg/kg/day 2.0E4O0 (mg/kg/day)-I 5.E-09 3.1E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03 
gamma-Chlordane 0.00065 mg/kg I.2E-II mg/kg/day 3.5E-01 (mg/kg/day)-I 4.E-12 1.4E-10 mg/kg/day 5.0E-O4 mg/kg/day 3.E-07 
Technical Chlordane 0.15253 mg/kg 2.8E-09 mg/kg/day 3.5E-0I (mg/kg/dayH l.E-09 3.2E-08 mg/kg/day 5.0E-04 mg/kg/day 6.E-05 
Aluminum 21774 mg/kg NC NC 1.0E-02 mg/kg/day 
Arsenic 5.21 mg/kg 7.IE-08 mg/kg/day 1.5E-H- (mg/kg/day)-l l.E-07 8.3E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03 
—idmh—i 0.858 mg/kg NC NC 4.6E-09 mg/kg/day 2.5E-05 mg/kg/day 2.E-04 
Chromium 17.5 mg/kg NC NC J1 7.5E-05 mg/kg/day 
Copper 18.3 mg/kg NC NC 3.0E-02 mg/kg/day 
Lead 88.6 mg/kg 	 I-	 .Manganese 1590 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.114 mg/kg NC NC 2.IE-05 mg/kg/day 
Nickel 20 mg/kg NC NC 8.0E-04 mg/kg/day . 	 Thallium 0.354 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 32 mg/kg NC NC 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Funms^ 0.00000773 mg/kg I.IE-13 mg/kg/day 1.5E+05 (mg/kg/day)-l 2.E-08 1.2E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 7. E-07 7. E-03 
EXPOSURE POINT TOTAL 4.E-06 2.E-0I 

EXPOSURE MEDIUM TOTAL 4.E-06 2.E-01 | 
SEDIMENT TOTAL 4.E-06 2.E-01 1> 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL ' 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND i 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: CHILD 

MEDIUM 

SURFACE 
WATER 

EXPOSURE 
MEDIUM 

SURFACE WATER 

EXPOSURE 
POINT 

ASSAPUMPSET POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Arsenic 
Manganese 
Mercury 
Nitrite-N 
Toxicity Equivalency (Dioxins/Furans 

EPC 

VALUE 

0.000491 
0.166 

0.00000215 
0.0051 

5.34E-09 

UNITS 

mg/l 
mg/l 
mg/I 
mg/l 
mg/l 

CANCER RISK CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 

2.0E-0S 
NC 
NC 
NC 

2.2E-13 

UNITS 

mg/kg/day 

mg/kg/day 

CSF/UNIT RISK 

VALUE 

I.5E+O0 
NC 
NC 
NC 

1.5E+0S 

UNITS 

mg/kg/day 

' 

mg/kg/day 

CANCERRISK 

3.E-08 

• _ . 

3.E-08 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 

2.3 E-07 
7.9E-05 
1.0E-09 
2.4E-06 
2.5E-12 

UNITS 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

RID/RIC (1) 

VALUE 

3.0E-04 
2.4E-02 
3.0E-O4 
1.0E-01 

UNITS 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

HAZARD 
QUOTIENT 

8.E-04 
3. E-03 
3.E-06 
2.E-05 

EXPOSURE ROUTE TOTAL . 

DERMAL Arsenic 
Manganese 
Mercury 
Nitrite-N 

1 Toxicily Equivalency (Dioxins/Furans 

000O49I 
0.166 

0.00000215 
0.0051 

5.34E-09 

mg/l 
mg/I 
mg/l 
mg/l 
mg/l 

1.1E-09 
NC 
NC 
NC 

3.7E-11 

mg/kg/day 

mg/kg/day 

6.E-08 

1.5E-KI0 
NC 
NC 
NC 

1.5E+.5 

mg/kg/day 

mg/kg/day 

2.E-09 

6.E-06 

I . 2E .8 
4.2E-06 
5.5E-11 

4.4E-I0 

mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 

3.0E-04 
9.6E-04 
2.1E-05 
I.0E-0I 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

4.E-03 

4.E-05 
4, E-03 
3-E-06 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 
BIOTA COMBINED FISH DIET ASSAPUMPSET POND INGESTION Accnaphlhylenc 

8cnzo(a)anthraccnc 
Bcnzo(a)pyTcnc 
Bcnzo(b)lluoranthcnc 
Bcnzo(g.h.i)peryicnc 
Dinenzo(a.h)anthraccnc 
Indcno( 1.2.3-cdJpyrcne 
Phenanlhrenc 
4.4'-DDD 
4.4-.RDE 
alpha-Chlordane 
Aroclor-1254 
Dieldrin 
gamma-Chlordane 
Heplachlor Epoxide 
Technical Chlordane 
Lead 
Mercury 
Mercury (methyl) 
Zinc 

Toxicity Equivalency (Dioxins/Furans 

0.0011 
0.0031 
0.00329 

0,004 
0.00295 
0.00071 
00026 
0,0059 
0.00445 
0.0235 
00027 

003979 
0.0013 
0.0012 
0,00091 

0.11 
0.0764 

0.2 
0.22 . 
15.7 

0.00000238 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

NC 
8.0E-O8 
8.5E-08 
1.0E-07 

NC 
I.8E-08 
6.7E-08 

NC 
1.1 E-07 
(>. 1 E-07 
7 0 E 0  8 
1.0E-0I, 
3.3E-08 
3. IE-OS 
2.3E-08 
2 . S E  -
2.0E-06 

NC 
NC 
NC 

6.1E-11 

mg/k g/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 

NC 
7.3E-0I 

7.3E+O0 
7.3E-0I 

NC 
73E+00 
7.3E-OI 

NC 
2.4E-0I 
3.4E-01 
3.5E-OI 
2.0E+00 
I.6E-.I 
3.5E-OI 
9.1E+O0 
3.5E-OI 

NC 
NC 
NC 

1.5E+05 

(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 

(mg/kg/day)-1 
(mg/kg/day )-l 

(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-l 
(mg/kg/day)-l 
(mg/kg/day)-1 
(mg-g/day)-I 

(mg/kg/day)-1 

6.E-06 
6.E-06 
6.E-06 

6.E-06 

6.E-08 
6. E-07 
8.E-08 

l.E-07 
5.E-08 

3.E-08 
2.E-07 
2.E-08 
2.E-06 
5.E-07 
l.E-08 
2.E-07 
l.E-06 

9.E-06 

3.3E-07 
9.3E-07 
9.9E-07 
I.2E-06 
8.9E-07 
2.1 E-07 
7.8E-07 

I.SE-06 
I.3E.06 
7.IE-06 
8 IE-07 
1.2E-05 
3.9E-07 
3.6E-07 
2.7E-07 
3.3E-05 
2.3E-05 
6.0E-05 
6.6E-05 
4.7E-03 
7.2E-10 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

6.0E-02 
3.0E-02 
3.0E-02 
3.0E 
3.0E 
3.0E 
3.0E 
3.0E 
5.0E 
S.0E 
S.OE 
2.0E 
5.0E 
S.OE 
1.3E 
S.OE 

3.0E 
1.0E 
3.0E 

02 
02 
02 
02 
02 
04 
04 
04 
05 
05 
04 
05 
04 

04 
04 
01 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 

4.E-03 
9. E-03 
9.E 

9.E 

6.E 
3.E 
3.E 
4.E 
3.E 
7.E 
3.E 
6.E 
3.E 
l.E 
2.E 
6 E 
8.E 
7.E 
2.E 
7.E 

2.E 
7.E 
2.E 

03 

03 
06 
05 
05 
05 
05 
06 
05 
05 
03 
02 
03 
01 
03 
04 
02 
02 

01 
01 
02 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

l.E-05 
l.E-05 
l.E-05 

l.E-05 

2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 

1.6.E-H
I.6.E+00 
1.6.E+00 

1.6.E+00 

I.8.E+00 

NOTES; 

(1) • Blank cells indicate ihat an RfD or RfC is not avalailable from the sources used to obtain dosc-rcsponse data for this risk assessment 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
-• - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: RAR 
Checked by: KJA 

MACTEC Enj 
SIU6.1S 

I ^ ^ W  I nd Consulting, Inc. 
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TABLE 7.7.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL > 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE I 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT . 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

BrD/RtC(l) • HAZARD 
QUOTIENT 

VALUE UNITS VALUE IIN1TS VALUE UNITS VALUE UNITS 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Methylnaphlhatcnc 0.17022 mg/kg NC NC 4.3E-09 mg/kg/day 2.0E-02 mg/kg/day 2.E 07 

Acenaphthylene 
Ben zo(a)anIti—cen c 

0.49749 
3.41086 

mg/kg 
mg/kg 

NC 
1.5E-08 mg/kg/day 

NC 
7.3E-OI .(mg/kg/day )-l l.E-08 

1.3E-08 
8.7E-08 

mg/kg/day 
mg/kg/day 

6.0E-02 
3.0E-02 

mg/kg/day 
mg/kg/day 

2.E 
3.E 

07 
06 

Benzo(a)pyrenc 3.41803 mg/kg I.5E-0S mg/kg/day 7.3E+O0 (mg/kg/day }-l l.E-07 8.7E-08 mg/kg/day 3.0E-O2 mg/kg/day 3.E 06 
Benzo(b)lluoranlh— c 4.28861 mg/kg I.9E-08 . mg/kg/day 7.3E-01 (mg/kg/day )-l l.E-08 1.1 E-07 mg/kg/day 3.0E-02 mg/kg/day . 4.E 06 
Benzo(g.h.i)pcrylenc 2,87139 mg/kg NC NC 7.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E 06 

Dibenzo(a.h)amhracene 0.72851 mg/kg 3.2E-09 mg/kg/day 7.3E+O0 (mg/kg/day)-1 2.E-08 I.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E 07 
Indcno( 1.2,3-cd)pyrcnc 3.0929 mg/kg I.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-l l.E-08 7.9E-08 mg/kg/day 3.OE-02 'mg/kg/day 3.E 06 
Phenanlh—ne 5.30136 mg/kg NC NC I.3E-07 mg/kg/day 30E-02 mg/kg/day 4.E 06 
alpha-Chtordanc 0.03592 mg/kg I.6E-I0 mg/kg/day 3.5E-OI. (mg/kg/day)-1 5.E-11 9.1E-I0 nig/kg/day 5.0E-04 mg/kg/day 2.E 06 
Aroclor-1254 0.83872 mg/kg 3.7E-09 mg/kg/day 2.0E+O0 (mg/kg/day)-1 7.E-09 2.1E-08 mg/kg/day 2.0E-05 mg/kg/day l.E 03 
Aroclor-1268 0.13953 mg/kg 6.1E-10 mg/kg/day 2.0E+00 (mg/kg/day)-t l.E-09 3.5E-09 • mg/kg/day 2-OE-05 mg/kg/day 2.E 04 

Endosullan Sulfate 0.01269 mg/kg NC NC 3.2E-IO mg/kg/day 6.0E-03 mg/kg/day 5.E 08 

Technical Chlordane 0.73538 mg/kg 3.2E-09 mg/kg/day 3.5E-OI (mg/kg/day)-l l.E-09 I.9E-08 mg/kg/day 5.0E-04 mg/kg/day 4.E 05 
Aluminum 21793 mg/kg NC NC 5.5E-04 mg/kg/day I.0E+O0 mg/kg/day 6.E 04 
Arsenic 12.2 mg/kg 5.3E-08 mg/kg/day I.5E+O0 (mg/kg/day)-1 8.E-08 3.1 E-07 mg/kg/day 3.0E-04 mg/kg/day l.E 03 
Chromium 291 mg/kg NC NC 7.4E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E 03 
Copper 324 mg/kg NC NC 8.2E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04 

Lead 591 mg/kg 2.6E-06 mg/kg/day 1.5E-05 mg/kg/day 
Manganese 4126 mg/kg NC NC I.0E-04 mg/kg/day 7.1E-02 mg/kg/day l.E-03 
Mercury 0.811. mg/kg NC NC 2.1E-08 mg/kg/day 3.0E-04 mg/kg/day 7.E-05 
Molybdenurn 87.7 mg/kg NC NC 2.2E-06 mg/kg/day 5.0E-03 mg/kg/day 4.E-04 
Nickel 387 mg/kg NC NC 9.8E-06 -mg/kg/day 2.0E-02 mg/kg/day 5.E-04 
Thallium 0.585 mg/kg NC NC I.5E-08 ntg/kg/day 8.0E-05 mg/kg/day 2.E-04 
Vanadium 103 nig/kg NC NC 2.6E-06 mg/kg/day 7.0E-O3 mg/kg/day 4.E-04 
Toxicity Equivalency (Dioxin—• —-Is 0,000109 mg/kg 4.8E-I3 mg/kg/day 1.5E+05 (mg/kg/day)-l 7.E-08 2.8E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-07 - 9, E-03 

DERMAL 2-Mcthylnaphttialene 0.17022 mg/kg NC NC 4.5E-09 mg/kg/day 2.0E-O2 mg-g'day 2.E-07 
- • Acenaphthylene 0,49749 mg/kg NC NC 1.3E-08 mg/kg/day 6.0E-02 mg/kg/day 2.E-07 

Bcnzo(a)anthracenc 3.41086 mg/kg I.5E-08 mg/kg/day 7.3E-1 (mg/k g/day). I L E - 8 9.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Bcnzc—)pyrcnc 3.41803 mg/kg 1.5E-08 mg/kg/day • 7.3E1-O0 (mg/kg/day)-l l.E-07 9.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
lieil—,(b)lluoraiilliciic 4.2881,1 ma/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-08 1.1 E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 
Ilcii-i(g,Ii,i)pcryt-ic 2.87139 mg/kg NC NC 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Dibcii/.(a,li)anllil„cnc 0.72851 mg/kg 3-3E-09 mg/kg/day 7.3E -0 (mg—g/day). I 2.E-08 1.9E-8 mg/kg/day 3.0E-02 ' mg/kg/day 6,E-07 
Indcti—1,2.3 -cd)pyrcnc 3.0929 mg/kg 1.4E-8 mg/kg/day 7.3E-0I (mg/kg/day )-l l.E-08 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Phen anthren c 5.30136 mg/kg NC NC I.4E-7 nig/kg/day 3.0E-02 mg/kg/day 5.E-06 
alpha-Chlordane 0.03592 mg/kg 5 (IE-11 mg/kg/day 3.5E-01 (mg/kg/day )-l 2.E-11 2.9E-10 mg/kg/day 5.0E-04 . mg/kg/day 6. E-07 
Aroclor-1254 0.83872 mg/kg 4:lE-09 mg/kg/day 2.0E+00 (mg/kg/day )-l S.E-09 2.4E-08 mg/kg/day 2.0E-05 mg/kg/day l.E-03 
Aroclor-1268 0.13953 mg/kg 6.8E-10 mg/kg/day 2.0E+00 (mg/kg/day>-I l.E-09 4.0E-09 mg/kg/day 2.0E-05 mg/kg/day 2.E-04 
Endosuirah Sulfate 0.01269 mg/kg NC NC 2.6E-10 mg/kg/day 6.0E-03 mg/kg/day 4E-08 
Technical Chlordane 0.73538 mg/kg 1.0E-9 mg/kg/day 3.5E-01 (mg/kg/day)-l 4E-I0 6.0E-09 mg/kg/day 5.0E-04 mg/kg/day l.E-05 
Aluminum 21793 mg/kg NC NC I.0E-02 mg/kg/day 
Arsenic 12.2 mg/kg 1.3E-08 mg/kg/day 1.5E+O0 (mg/kg/day)-1 2.E-08 7.4E-08 mg/kg/day 3.0E-O4 mg/kg/day 2.E-04 

I 
Chromium 
Copper 

291 
324 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC . 

-
7.5E-05 
3.0E-02 

mg/kg/day 
mg/kg/day 

'./ Lead 
Manganese 

591 
4126 

mg/kg 
mg/kg -NC -NC - 2.8E-03 mg/kg/day 

Mercury 0.811 mg/kg NC NC - 2.1E-05 mg/kg/day 
Molybdenum 87.7 mg/kg NC NC 5.0E-03 mg/kg/day 
Nickel 387 mg/kg NC NC . I - 8.0E-04 mg/kg/day 
Thallium 0.585 mg/kg NC NC - 8.0E-05 mg/kg/day 
Vanadium 103 mg/kg NC NC I.8E-04 mg/kg/day 
Toxicity Equivalency (Dittxins/FU—ns 0.000109 mg/kg I.IE-13 mg/kg/day I.5E+05 (mg/kg/day )•! 2.E-08 6.6E-I3 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-07 2.E-03 
EXPOSURE POINT TOTAL 5.E-07 l.E-02 

EXPOSURE MEDIUM TOTAL 5.E-07 l.E-02 
SOIL TOTAL t 5.E-07 l.E-02 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-McIhylnaphUiatcnc 0.07478 mg/kg NC NC 1.9E-09 mg/kg/day 2.0E-02 mg/kg/day l.E-07 
Acenaphthylene 0.19279 mg/kg NC NC 4.9E-09 mg/kg/day 6.0E-02 mg/kg/day 8.E-08 
Bcnzo(a)an_raccne 3.5 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day )-t l.E-08 8.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Bcnzo(a)pyrcnc . . 3.1 mg/kg 1.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-l l.E-07 7.9E-08 mg/kg/day . 3.0E-02 mg/kg/day 3.E-06 

MACTEC Engineering and Consulting, Inc. 
51.2.25 
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TABLE 7.7.HME I 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK A___-»—_— 1 . 11.I„—1— . 1-AL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

Y A W  . UNITS 

RfD/RfC(l) 

VALVE UNITS 

HAZARD 
QUOTIENT 

Bcnzo(b)Huoranthcnc 3.1 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day )-l l.E-08 7.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Benzo(g.h,i)pcrylcne 2.07671 mg/kg NC NC 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E 06 
Dibenzo(a.h)anthracene 0,77 mg/kg 3.4E-09 mg/kg/day 7.3E+00 (mg/kg/dayl-l 2.E-08 2.0E -08 mg/kg/day 3.0E-02 mg/kg/day 7.E 07 
Indeno(1.2,3-cd)pyrcne 2.18335 mg/kg 9.5E-09 mg/kg/day 7.3E-OI (mg/kg/day )-l 7.E-09 5.6E-08 mg/kg/day 3.0E-O2 mg/kg/day 2.E 06 
Phenanthrene 4.8 mg/kg NC NC I.2E-07 mg/kg/day 3.OE-02 mg/kg/day 4.E 06 
alpha-Chlordane 0.0061 mg/kg 2.7E-11 mg/kg/day 3.5E-01 (mg/kg/day)-1 9.E-I2 1.6E-10 mg/kg/day 5.0E-04 mg/kg/day 3.E 07 
Aroclor-1254 0.38 mg/kg 1.7E-09 mg/kg/day 2.0E+00 (mg/kg/day )-l 3.E-09 9.7E-09 mg/kg/day 20E-05 mg/kg/day 5.E 04 
Aroclor-1268 0.24667 mg/kg 1.1E-09 mg/kg/day 2.0E+00 (mg/kg/day )-l 2.E-09 6.3E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E 04 
gamma-Chlordane 0.005 mg/kg 2.2E-I1 mg/kg/day 3.5E-01 (mg/kg/day H S.E-12 1.3E-10 mg/kg/day SOE-04 mg/kg/day 3.E 07 
Technical Chlordane 0.62618 mg/kg 2.7E-09 mg/kg/day 3.5E-01 (mg/k g/day)-l l.E-09 1.6E-0S mg/kg/day S.0E-O4 'mg/kg/day 3.E 05 
Aluminum 15554 mg/kg NC NC 4.0E-04 mg/kg/day I.OE+00 ing/kgrday 4.E 04 
Antimony 4.3 rag/kg NC NC 11E-07 mg/kg/day 4.0E-04 mg/kg/day 3.E 04 
Arsenic 9.6 mg/kg 4.2E-08 mg/kg/day 1.5E+O0 (mg/kg/day )-l 6.E-08 24E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E 04 
Cadmium 4.35 mg/kg NC NC I.I E-07 mg/kg/day I.OE-03 mg/kg/day 1 E-04 
Chromium 271 mg/kg NC NC 6.9E-06 mg/kg/day 3.0E-O3 mg/kg/day 2.E-03 
Copper — 436 mg/kg NC NC IIE-05 mg/kg/day 3.0E-02 tng/kg'day 4. E-04 
Lead 179 mg/kg 7.8E-07 mg/kg/day 46E-06 mg/kg/day 
Manganese 599 mg/kg NC NC 1.5E-05 mg/kg/day 7.IE-02 mg/kg/day 2.E-04 
Mercury 0.757 mg/kg NC NC I.9E -08 mg/kg/day 3.0E-04 mg/kg/day 6E-05 
Nickel 142 mg/kg NC NC 3.6E-06 mg/kg/day 2.0E-02 mg/kg/day 2.E-04 
Thallium 0.37 mg/kg NC NC 9.4E-09 mg/kg/day 8.0E-05 mg/kg/day l.E-04 
Vanadium 79 mg/kg NC NC 2.0E-06 mg/kg/day 7.0E-03 lllg/kg/day 3. E-04 
Tuxicily Equivalency (Dioxin.—• —un.s 0.00012 mg/kg 5.2E-I3 mg/kg/day 1.5E+05 (mg/kg/day)-j 8.E-08 3.1E-I2 mg/kg/day 
Toxicity Equivutc—y (I 'd) Ciniucnci; 0.0000249 mg/kg I.1E-I3 mg/kg/day 1.5E+05 (mg/kg/day )-i 2.E-08 6.3E-I3 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-07 6 E-03 

DERMAL 2-M_iyltiap)idial—e 0.07478 mg/kg NC NC I.7E-09 mg/kg/day 2.0E-O2 mg/kg/day 8.E 08 
Acena phlhylen c 0 19279 mg/kg NC NC 4.3E-09 mg/kg/day 6.0E-02 mg-g/day 7.E 08 
Ben zo(a)amtU—enc 3.5 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/dayl-l l.E-08 79E-08 mg/kg/day 3.0E-02 mg/kg/day 3E 06 
Bcnzo(a)pyrcnc 3.1 mg/kg I.2E-08 mg/kg/day 7.3E+00 (mg/kg/day )-l 9.E-08 7.0E-O8 mg/kg/day 3.0E-2 mg/kg/day 2.E 06 
Hen—>(b)(luotaiillicnc 3.1 mg/kg I.2-J18 mg/kg/day 7.3E-01 (mg/kg/day )-l 9.E-09 7.0E-08 mg/kg/day 30E-O2 mg/kg/day 2E 06 
Hen/— x.li.i/r—'yle—' 2.07671 "IK-K NC NC 4.7E-08 mg/kg/day 3.0E-O2 ni(^kg/day 2.E 06 
Dlbcti—i(a,l,)ai,lliiuc.nc 11.77 mg/kg, 3.011-09 nig— g/day 7,3I!MK) (mg/kg/dayl-l 2.E-08 . I.7E-08 mg/kg/day 3.0E-02 mg/k g/day 6.E 07 
ludnior 1,2,3 -cdlpyrcnc 2.18335 mg/kg. 8.4E-I ing/kg/day 7.3E-01 (mg/k g/day )-I 6.E-09 4.9E-08 mg/kg/day 3.0E-O2 mg/kg/day 2E 06 
Pi icii-idiren e 4.8 mg/kg NC NC 1.1 E-07 mg/kg/day 3.0E-2 mg/kg/day 4.E 06 
alpha-Oilord auc 0.0061 mg/kg 7.2E-12 - mg/kg/day 3.5E-01 (mg/kg/day)-l 3.E-12 4.2E-11 mg/kg/day 5.0E-04 mg/kg/day 8.E 08 
Aroclor-1254 0.38 mg/kg 1.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-09 9.2E-09 mg/kg/day 2.0E-O5 mg/kg/day 5.E 04 
Aroclor-1268 0.24667 mg/kg I.0E-09 mg/kg/day 2.0E+O0 (mg—g/day)-1 2 .E .  9 6.0E-09 mg/kg/day. 2.0E-05 mg/kg/day 3.E 04 
gamma-Chlordane 0.005 mg/kg 5.9E-I2 mg/kg/day 3.5E . 1  . (mg/kg/day)-1 2.E-12 3.5E-1I mg/kg/day 5.0E-04 lllg/kg/day 7.E 08 
Technical Chlordane 0.62618 mg/kg 7.4E-10 mg/kg/day 3.5E-01 (mg/kg/day)-I 3.E-10 4.3E-09 mg/kg/day 5.0E-O4 mg/kg/day 9.E 06 
Aluminum 
Antimony 

15554 
4.3 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC . 

-
1.0E-02 
6.0E-05 

mg/kg/day 
mg/kg/day 

Arsenic 9.6 mg/kg S.5E-09 mg/kg/day 1.5E+00 (mg/k g/day )-l l.E-08 5.0E-08 mg/kg/day 3.0E-04 mg/kg/day . 2.E-04 
Cadmium 4.35 mg/kg NC NC 7.5E-10 mg/kg/day 2.5E-05 mg/kg/day 3.E-0S 
Chromium 271 mg/kg NC .NC 7.5E-05 mg/kg/day 
Copper 436 mg/kg NC NC - 3.0E-02 mg/kg/day 
Lead 
Manganese 

179 
599 

mg/kg 
mg/kg .NC NC - 2.8E-03 mg/kg/day 

Mercury 0.737 nig/kg NC NC 2.1E-05 mg/kg/day 
Nickel 
Thallium 

142 
0.37 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 

_ 
. 
-

8.0E-O4 
8.0E-05 

mg/kg/day 
mg/kg/day 

Vanadium . 7  9  nig/kg NC NC - I.8E-04 mg/kg/day 

MACTEC Em ind Consulting, Inc. 
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TABLE 7.7.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL ' 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE | 

NORTH PROVIDENCE, RHODE ISLAND j 

SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE: ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARDMEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RICO)
VALUE UNITS 	 CANCER RISKROUTE 	 CONCENTRATION CONCENTRATION 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

Toxicity Equivalency (Dioxins/Furaiw 0.00012 mg/kg 1.1E-13 mg/kg/day 1.5E+05 (mg/kg/day)-1 2.E-08 ,1 6.2E-13 mg/kg/day 
Toxicity Equivalency (PCB Conpencn 0.0000249 mg/kg 2.2E-14 mg/kg/day 1.5E+05 (mg/kg/day)-1 3.E-09 ' 1.3E-13 mg/kg/day 

MEDIUM POINT 	 QUOTIENT 

2.E-07 	 l.E-03EXPOSURE ROUTE TOTAL 
. . . 5.E-07 7. E-03 

EXPOSURE MEDIUM TOTAL 
EXPOSURE POINT TOTAL 

5.E-07 	 7.E-03 

SEDIMENT TC TAL 5.E-D7 7.E-03 1 

SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION Arsenic 0.00055 mg/l 2.4E-I0 mg/kg/day 1.5E+O0 mg/kg/day 4.E-10 1.4E-9 mg/kg/day 3.0E-O4 mg/kg/day 5.E-06 

WATER 	 Manganese 0.144 mg/l NC NC 3.7E-07 mg/kg/day 2.4E-02 mg/kg/day 2.E-05 
Mercury 0.00000193 mg/1 NC NC 4.9E-12 mg/kg/day 3.0E-04 mg/kg/day 2.E-08 
Nitritc-N 0.13 mg/l NC NC 3.3E-07 mg/kg/day 1.0E-OI mg/kg/day 3.E-06 
Toxicity Equivalency (Dioxin.— - _  w 5.64E-09 mg/l 2.5E-I5 mg/kg/day 1.5E--5 mg/kg/day 4.E-10 I.4E-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 . . . 7.E-10 2.E-05 

DERMAL 	 Arscnic 0.00055 mg/l 4.2E-I0 mg/kg/day I.5E+00 mg/kg/day 6.E-I0 2.4E-09 mg/kg/day 3.0E-04 mg/kg/day 8.E-06 

Manganese 0.144 mg/l NC NC 6.4E-07 mg/kg/day 9.6E-04 mg/kg/day 7.E-04 
Mercury 0.00000193 mg/l NC NC 8.5E-12 mg/kg/day 2. IE-OS mg/kg/day 4.E-07 
Nilriic-N 0.13 mg/l NC NC 1.0E-0I mg/kg/day 
Toxicity Rqiiivulcncy (Dioxin—Mir—s 5.64E-09 mg/l I.4E-II mg/kg/day I.5E+05 mg/kg/day 2.E-06 8.0E-II mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 7. E-04 

EXPOSURE POINT TOTAL 2.E-06 7.E-04 

EXPOSURE MEDIUM TOTAL 2.E-06 	 . 7E-0J 

2.E-06 	 7. E-04SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIE- GREYSTONE MILL POND INGESTION 	 Acenaplilliyletic 0.0022 mg/kg NC NC 4.2E-07 mg/kg/day 6.0E-02 mg/kg/day 7.E-06 
Ben—<a)pyrcnc 0.00099 mg/kg 3.3E-08 mg/kg/day 7.3E-M- (mg/kg/dayl-l 2.E-7 I.9E-07 mg/kg/day 3-OE-02 mg/kg'day 6.E-06 
Ben—<g.h.i)r—rylcnc 0.0012 mg/kg NC NC 2.3E-07 mg/kg/day 3.OE-02 mg/kg/day 8.E-06 
Ben/— blfluorantlictic 000092 mg/kg 3.0E-08 mg/kg/day 7.3E-0I (mg/kg/day)-l 2.E-08 1.8 E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06 
Dibcti—(a.lOaullir acetic 0,00057 mg/kg I.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-l l .E-7 LIE-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 
liidcii— 1.2,3-cdIpyicnc D.oorm mg/kg 3.0E-I- ItiK—K/day 7.3E-OI 	 (mg/kg/dayl-l 2.E-08 I.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06 
PIleuatnli—lie 0.008 mg/kg NC NC 	 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day S.EOS 
4.4'.DDD 0.013 mg/kg 4.3E-07 mg/kg/day 2.4E-01 	 (mg/kg/day). 1 l.E-07 2.5E-06 mg/kg/day 5.0E-04 mg/kg/day S.E^)3 
4.4--DDE 0.0329 mg/kg LIE-06 mg/kg/day 3.4E-01 	 (mg/kg/day)-l 4 .E-7 63E-06 mg/kg/day 5.0E-O4 mg/kg/day l.E-02 
4.4'-DDT 0.003 mg/kg 9.9E-08 mg/kg/day 3.4E-1 	 (mg/kg/day)-1 3.E-08 5.8E-7 mg/kg/day 5.0E-04 mg/kg/day l.E-03 
alpha-Chlordane 0.014 mg/kg 4.6E-07 mg/kg/day 3.5E-I 	 (mg/kg/day)-l 2.E-07 i 2.7E-06 mg/kg/day 5.0E-04 mg/kg/day 5.E-03 
Aroclor-1254 0.177 mg/kg 5.8E-06 mg/kg/day 2.0E+00 	 (mg/kg/day)-l l.E-05 3.4E-05 mg/kg/day 2.0E-05 mg/kg/day 2,E+O0 
Aroclor-1268 0.0831 mg/kg 2.8E-06 mg/kg/day 2.0E+00 	 (mg/kg/day)-l 6.E-06 I.6E-05 mg/kg/day 2.0E-05 mg/kg/day 8.E-01 
Dieldrin 0.0027 mg/kg S.9E-08 mg/kg/day I.6E+01 	 (mg/kg/day)-1 l.E-06 5.2E-07 mg/kg/day S.OE .5 mg/kg/day l.E-02 
gamma-Chlol-ane 0.006 mg/kg 2.0E-O7 mg/kg/day 3.5E-01 	 (mg/kg/day)-l 7.E-0S I.2E-06 mg/kg/day S.OE-04 mg/kg/day 2-E-03 
Heptachlor Epoxide 0.0008 mg/kg 2.6E-08 mg/kg/day 9.1E+00 	 (mg/kg/day)-1 2.E-07 I.5E-07 mg/kg/day 1.3E-05 mg/kg/day l.E-02 
Technical Chlordane 0.2056 mg/kg 6.8E-06 mg/kg/day 3.5E-01 	 (mg/kg/day)-l 2.E-06 3.9E-05 mg/kg/day 5.0E-04 mg/kg/day 8.E-02 
Lead 0.5 mg/kg 1.6E-05 mg/kg/day 	 9.6E-05 mg/kg/day 
Mercury 0.226 mg/kg NC NC 	 4.3E-05 mg/kg/day 3.0E-04 mg/kg/day l.E-01 
Mercury (methyl) 0.328 mg/kg NC NC 	 63E-05 mg/kg/day I.OE-04 mg/kg/day 6.E-01 
Zinc 22 mg/kg NC NC 	 4.2E-03 mg/kg/day 3.0E-01 mg/kg/day l.E-02 
Toxicity Equivalency (Dioxin.— —an.i 0.0CO00I36 mg/kg 4 5E-11 mg/kg/day 1.5E-5 	 (mg/kg/day)-l 7.E-06 2.6E-10 mg/kg/day 

! 
EXPOSURE ROUTE TOTAL 3.E-05 3.4.E+00 

EXPOSURE POINT TOTAL 3.E-05 3.4.E+00 
EXPOSURE MEDIUM TOTAL 3.E-05 3.4.E+O0 

COMBINED F SH DIET TOTAL 	 3.E-05 3.4.E+00 i , . . 
TOTAL RECEPTOR RISK ACR OSS ALL MEDIA || 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 11 3.4.E+00 

NOTES: 

(1)- Blank cells indicate that an RfD or RfC is not avalailable from die sources used lo obtain dosc-rcsponse data for this risk assessment. 

NC - Nol carcinogenic by this exposure route. 

NA • Nol applicable; exposure route nol applicable for this chemical/exposure medium. 

-- - Nol calculated; dose-response daia and/or dermal absorption values arc nol available. 


Prepared by: KJA 

Checked by: MJM 
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TABLE 7.S.RME 


CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET • GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 
NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDFUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICd) HAZARD 
QUOTIENT 

VfW.II. UNITS VALUE 1 .. UNITS VALUE UNITS VALUE UNITS 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Mellrylnaplilhalenc 0.17022 mg/kg NC NC 6.7E-09 mg/kg/day 2.OE-02 mg/kg/day 3.E-07 

Acenaphlhytcnc 0,49749 mg/kg NC NC ' 2.0E-O8 mg/kg/day 6.0E-02 mg/kg/day 3.E-07 

Bcnzo (a)amliracenc 3.41086 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-l 2E-08 1.3E-07 mg/kg/day 3.0E-2 mg/kg/day 4.E-06 

Bcnzo(a)pyrenc 3.41803 mg/kg 2.3E-08 mg/kg/day 7.3E-KM (mg/kg/dayM 2.E-07 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06 

Ben_o(b)lluoranlh—c 4.28861 mg/kg 2.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-l 2.E-08 I.7E-07 mg/kg/day 3.OE-02 mg/kg/day 6.E-06 

Benzo(g,h,i)perylcnc 2.87139 mg/kg NC NC 1.IE-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 

Dibenzo(a.h (anthracene 0.72851 mg/kg 4.9E-09 mg/kg/day 7.3E*ffl> (mg/kg/day)-1 4.E-08 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 

lndeno( 1,2.3-ed)pyrcnc 3.0929 mg/kg 2.1E-08 mg/kg/day 7.3E-1 (mg/kg/dayH 2.E-08 I.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 

Phenanthrene 5.30136 mg/kg NC NC 2.1 E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06 

alpha-Chlo—anc 0.03592 mg/kg 2.4E-10 mg/kg/day 3.5E-1 (mg/kg/dayH 9.E-11 1.4E-09 mg/kg/day 5.0E-04 mg/kg/day 3.E-06 

Aroclor-1254 0.83872 mg/kg 5.7E-09 mg/kg/day 2.0E-H (mg/kg/dayH l.E-08 3.3E-08 mg/kg/day 2.0E-05 mg/kg/day 2. E-03 
Aroclor-1268 0.13953 mg/kg 9.5E-10 mg/kg/day 2.0E+O0 (mg/kg/day )-l 2.E-09 5.5E-09 mg/kg/day 2.0E-0S mg/kg/day 3.E-04 

Endosul—n SullaIc 0.01269 mg/kg NC NC 5.0E-10 mg/kg/day 6.0E-03 mg/kg/day 8.E-08 

Technical Chlordane 0.73538 mg/kg 5.0E-O9 mg/kg/day 3.5E-01 (ing/kg/dayH 2.E-09 ' 2.9E-08 mg/kg/day 5.0E-04 mg/kg/day 6.E-05 

Aluminum 21793 mg/kg NC NC 8.6E-04 mg/kg/day I.0E+00 mg/kg/day 9.E-4 

Arsenic 12.2 mg/kg 8.3E-08 mg/kg/day 1.5E+00 (mg/kg/day )-l l.E-07 4.8E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03 
Chromium 291 mg/kg NC NC 1.2E-5 mg/kg/day 3.0E-03 mg/kg/day 4.E-03 

Copper 324 mg/kg NC NC I.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04 

Lead 591 mg/kg 4.0E-O6 mg/kg/day - 2.3E-05 mg/kg/day 
Manganese 4126 mg/kg NC NC 1.6E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03 

Mercury 0.811 mg/kg NC NC 3.2E-08 mg/kg/day 3.0E-04 mg/kg/day l.E-04 
Molybdenum 87.7 mg/kg NC NC 3.5E-06 mg/kg/day 5.0E-03 mg/kg/day 7.E-04 

Nickel 387 mg-g NC NC I.5E-05 mg/kg/day 2.0E-02 mg/kg/day 8.E-04 

Thallium 
Vanadium 

0.585 
103 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 

, 2.3E-08 
4.IE-06 

mg/kg/day 
mg/kg/day 

8.0E-05 
7.0E-03 

mg/kg/day 
mg/kg/day 

3.E-04 
6. E-04 

Toxicity Equivalency (Dioxins/Furans 0.000109 mg/kg 7.4E-I3 mg/kg/day I.5E+05 (mg/kg/dayH l.E-07 4.3E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-07 l.E-02 

DERMAL 2-Mclliylliaplltlialcnc 0.17022 mg/kg NC NC I.7E-08 mg/kg/day 2.0E-O2 mg/kg/day 8. E-07 

Ac—aphlhylcnc 0,49749 mg/kg NC NC 4.9E-08 mg/kg/day  6.0E-02 mg/kg/day 8.E-07 
Ben—(a)au(l—icenc 3.41086 mg/kg 5.8E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 4.E-0S 3.4E-07 mg/kg/day 3.0E-02 mg/kg/day l.E-05 
Ben /o(a)py—nc 3.41803 mg/kg S.8E-08 mg/kg/day 7.3E+00 (mg/kg/dayl-l 4.E-07 3.4E-07 mg/kg/day 3-0E-O2 mg/kg/day l.E-05 
Bell—'(bjriuaralilt—uc 4.28861 mg/kg 7.3E-08 mg/kg/day 7.3E-OI (mg/kg/day )-l 5.E-08 4.2E-07 mg/kg/day 3.0E -02 mg/kg/day l.E-05 
Ben—.(g.li.i)t— rylcnc 
Dibcn/o(a.li)aiiitir—cue 

2.87139 
0,72851 

mg/kg 
mg/kg 

NC 
I.2E -08 mg/kg/day 

NC 
7.3E*O0 (mg/kg/dayH 9.E-08 . ' 2.8E-07 

7.2E-08 
mg/kg/day 
mg/kg/day 

3.0E-02 
3.0E-02 

mg/kg/day 
mg/kg/day 

9.E-06 
2.E-06 

Ind eno(l.2.3-cd)pyrcnc 3,0929 mg/kg S.2E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 4.E-08| 3.1 E-07 mg/kg/day 3.0E-2 mg/kg/day l.E-05 
Phenanthrene 5.30136 mg/kg NC NC S.2E-7 mg/kg/day 3.OE-02 mg/kg/day 2.E-05 
alpha-Chlordane 0.03592 mg/kg I.9E-I0 mg/kg/day 3.5E-01 (mg/kg/dayH 7.E-1I 1.1E-09 mg/kg/day S.OE-04 mg/kg/day 2.E-06 
Aroclor-1254 0.83872 mg/kg I.5E-08 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-08 8.9E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03 
Aroclor-1268 0.13953 mg/kg 2.5E-09 mg/kg/day 2.0E+00 (mg/kg/dayH 5.E-09 I.SE-08 mg/kg/day 2.OE-05 mg/k g/day 7. E-04 
EndosuKan Sulfate 0.01269 mg/kg NC NC 9.6E-I0 mg/kg/day 6.0E-03 mg/kg/day 2.E-07 
Technical Chlordane 0.73538 mg/kg 3.8E-09 mg/kg/day 3.5E-OI (mg/kg/dayH l.E-09. 2.2E-08 mg/kg/day 5.0E-O4 mg/kg/day 4.E-0S 
Aluminum 21793 mg/kg NC NC I.0E -2 mg/kg/day 
Arsenic 12.2 mg/kg 4.8E-08 mg/kg/day I.5E+00 (mg/kg/day)-1 7.E-08 2.8E.7 mg/kg/day 3,0E^)4 mg/kg/day 9. E-04 
Otrom'mm 291 mg/kg NC NC 75E-05 mg/kg/day 
Copper 324 mg/kg NC NC - 3.0E-02 mg/kg/day 
Lead 591 mg/kg ~ -Manganese 4126 mg/kg NC NC 1 * 2.8E-03 mg/kg/day 
Mercury 0.811 mg/kg NC NC ' * 2.1E-05 . mg/kg/day 
Molybdenum 87.7 mg/kg NC NC - 5.0E-03 mg/kg/day 
Nickel 387 mg/kg NC NC - 8.0E-O4 mg/kg/day 
Thallium 0.585 mg/kg NC NC - 8.0E-05 mg/kg/day 
Vanadium 103 mg/kg NC NC - I.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans 0.000109 mg/kg 4.3E-13 mg/kg/day 1.5E+-5 (mg/kg/dayH 6.E-08 2.5E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL 8.E .7 6. E-03 
EXPOSURE POINT TOTAL l.E-06 2E-02 

EXPOSURE MEDIUM TOTAL i l.E-06 2.E-02 
SOIL TOTAL l.E-06' 2.E-02 

MACTEC Engineering and Consulting, Inc. 



TABLE 7.9.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- C-RRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE I 

NORTH PROVIDENCE, RHODE ISLAND ,. 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION C_F/UNIT RISK CANCER RISK 

INTAKE/EXPOSURE 
CONCENTRATION RID/RrC'(I) HAZARD 

VALUE, UNITS VALUE ! UNITS VALUE IINITS VALUE UNITS QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-MelhytnaphthaIene 0.07478 mg/kg NC NC 3.0E-9 mg/kg/day 2.0E-02 mg/kg/day l.E-07 
Accn aplnhyl— c 0.19279 rag/kg NC NC 7.6E-09 mg/kg/day 6.0E-O2 mg/kg/day l.E 07 
Benzol alanthnicene 3.5 mg/kg 2.4E-08 mg/kg/day 7.3E-01 (mg—g/dayH 2.E-08 I.4E-07 mg/kg/day 3.0E-O2 mg/kg/day 5.E 06 
Benzo(a)py—n c 3,1 mg/kg 2.IE-08 mg/kg/day 7.3E-KK) (mg/kg/dayH 2.E-07 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E 06 
8cnzo(b)(1uon_thene 3  1 . mg/kg 2.IE-08 mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-08 I.2E-07 mg/kg/day 3.0E -02 mg/kg/day 4.E 06 
Benzo(g.h.i)perylenc 2.07671 mg/kg NC NC 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E 06 
Dibenzo(a.ll)an—racene 0.77 mg/kg 5.2E-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 4.E-0S 3.0E-8 mg/kg/day 3.0E-O3 nig/kg'day I  E 06 
liidcno( 1.2,3-cdlpy—nc 2.18335 mg/kg 1.5E-0S mg/kg/day 7.3E-01 (mg/kg/day)-l l.E-08 8.6E-08 mg/kg/day 3.0E-O2 mg/kg/day 3-E 06 
Phenanlhrcnc 4.8 mg/kg NC NC I.9E-07 mg/kg/day 3.0E-O2 mg/kg/day 6.E 06 
alpha-Chlordane 0.0061 mg/kg 4 IE-II mg/kg/day 3.5E-01 (mg/kg/dayH IE-II 2.4E-10 mg/kg/day 5.0E-O4 mg/kg/day 5.E 07 
Aroclor-1254 0.38 mg/kg 2.6E-09 mg/kg/day 2.0EtO0 (mg/kg/day )-l 5.E-09 I.5E-0S mg/kg/day 2.0E-05 mg/kg/day 8.E 04 
Aroclor-1268 0.24667 mg/kg I.7E-C mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-09 9.8E-09 mg/kg/day 2.0E-05 mg/kg/day 5,E 04 
gamnia-Chlordanc 0.005 mg/kg 3.4E-1I mg/kg/day 3.5E-1 (mg/kg/day )-l IE-I I 2.0E-10 mg/kg/day 5.0E-04 mg/kg/day 4  E 07 
Technical Chlordane 0.62618 mg/kg 4.2E-09 mg/kg/day 3.5E-01 (mg/kg/day )-l I.E-09 2.5E-08 mg/kg/day 5.0E-04 mg/kg/day 5.E 05 _ Aluminum 15554 mg/kg NC NC 6.2E-04 mg/kg/day I.OE+00 mg/kg/day 6.E 04 
Antimony, 4.3 mg/kg NC NC 1.7E-07 mg/kg/day 4-OE-04 nig/kg/day 4.E 04 
Arsenic 9.6 mg/kg 6.5E-OS mg/kg/day 1.5E+00 (mg/kg/dayl-l l.E-07 3.8E-07 mg/kg/day 3-OE-04 mg/kg/day l.E 03 
Cadmium 4,35 nig/kg NC NC 17E-7 mg/kg/day 1.0E-03 mg/kg/day 2.E 04 
Chromium 271 mg/kg NC NC L1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E 03 
Copper 436 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-02 mg/kg/day 6.E 04 
Lead 179 mg/kg 1.2E-06 mg/kg/day 7.1E-06 mg/kg/day 
Manganese 599 mg/kg NC NC 2.4E-05 mg/kg/day 7IE-02 mg/kg/day 3.E 04 
Mercury 0,757 mg/kg NC NC 3.0E-08 mg/kg/day 3.0E-04 mg/kg/day l.E 04 
Nickel 142 mg/kg NC NC 5.6E-06 mg/kg/day 2.0E-O2 mg/kg/day 3.E 04 
Thallium 0,37 mg/kg NC NC 1.5E-08 mg/kg/day 8.0E-05 Illg/kg'day 2.E 04 
Vanadium 79 mg/kg NC NC 3.1E-06 mg/kg/day 7.0E-03 mg/kg/day 4.E 04 
Toxicity Equivalency (Dioxins/Furans 0.00012 mg/kg 8.IE-I3 mg/kg/day 1 5E-.5 (mg/kg/dayH l.E-07 4.7E-12 mg/kg/day 
Toxicity Equivalency (PCB Congener: 0,00—249 mg/kg I.7E-13 mg/kg/day 1.5E-5 (mg/kg/dayH 3.E-08 9.9E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-07 9. E-03 
DERMAL 2-Mctliylnaplntialci,c 0,07478 mg/kg NC NC 5.5E-09 mg/kg/day 20E-02 mg/kg/day 3, E-07 

AcctiapliltiylcIlG 0.19279 mg/kg NC NC 1.4E-08 mg/kg/day 6.0E-02 mg/kg/day 2.E-07 
Bcnzota)anthracene 3.5 mg/kg 4.4E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 3.E-08 2.6E-07 mg/kg/day 3.0E-O2 mg/kg/day 9.E-06 
Benzo(a)pyrcnc 3.1 • mg/kg 3.9E-08 mg/kg/day 7.3E+O0 (mg/kg/dayH 3.E-07 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06 
Bc__(b)riuora—hen e 3.1 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 3.E-08 2.3E-07 mg/kg/day 30E-02 mg/kg/day 8.E-06 
Benzo(g,h,i)T—rylene 2.07671 mg/kg NC NC 1.5E-7 mg/kg/day 3.0E-02 mg/kg/day S.E-06 
Dibcnzo(a.h)anth—cen e 0.77 mg/kg 9.7E-09 mg/kg/day 7.3E+00 (mg/kg/dayH 7.E-08 5.7E-08 mg/kg/day 3.0E-O2 mg/kg/day 2.E-06 
Indcn o(l,2,3-cd)pyrene 2.18335 mg/kg 2.8E-08 mg/kg/day 7.3E-01 (mg/kg/day )-l 2.E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5-E-06 
Phenanthrene 4.8 mg/kg NC NC 3.5E-07 mg/kg/day 3.OE-02 mg/kg/day l.E-05 
alpha-—ilordane 0.0061 mg/kg 2.4E-11 mg/kg/day 3.5E.I (mg/kg/dayH 8.E-I2 1.4E-I0 mg/kg/day 5.0E4M mg/kg/day 3,E-07 
Aroc-r-1254 0.38 mg/kg 3.2E-09 mg/kg/day 2.0E+00 (mg/lcg/dayH l.E-08 3.0E-0S mg/kg/day 2.0E-5 mg/kg/ddy 2. E-03 
Aroclor-1268 0.24667 mg/kg 3.3E-09 mg/kg/day 2.0E4O0 (mg/kg/dayH 7.E-09 2.0E-08 mg/kg/day 2.0E-5 mg/kg/day l.E-03 
gamma-Chlordane 0.005 mg/kg I.9E-II mg/kg/day 3.5E-01 (mg/kg/dayH 7.E-12 I.IE-IO. mg/kg/day 5.0E-O4 mg/kg/day 2.E-07 
Technical Chlordane 0.62618 mg/kg 2.4E-09 mg/kg/day 3.5E .1 (mg/kg/dayH 9.E-10 1.4E-08 mg/kg/day 5.0E-O4 mg/kg/day 3.E-0S 
Aluminum 15554 mg/kg NC NC 1.0E-02 mg/kg/day 
Antimony 4.3 mg/kg NC NC 6.0E-0S mg/kg/day 
Arsenic 9,6 mg/kg 2.8E-8 mg/kg/day 1.5E+00 (mg/kg/day )-l 4.E-08 1.6E-07 mg/kg/day 3.0E*» mg/kg/day 5.E-04 
Cadmium 4.35 mg/kg NC NC 2.5E-09 mg/kg/day 2.5E-05 mg/kg/day l.E-04 
Chromium 271 mg/kg NC NC 7.5E-05 mg/kg/day 
Copper 436 mg/kg NC NC .„• 3.OE-02 mg/kg/day 
Lead 179 mg/kg -Manganese 599 mg/kg NC NC 2.SE-03 nig/kg/day 
Mercury 0.757 mg/kg NC NC 2.1E-05 mg/kg/day 
Nickel 142 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 0.37 mg/kg NC NC 8-OE-05 mg/kg/day 

_=_____= Vanadium 79 nig/kg NC NC - 1.8E-04 mg/ke/day 

MACTEC E n g l (and Consulting, Inc. 



TABLE 7.8.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT . INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

—iF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/R-CO) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS  VALUE UNITS 

Toxicily Equivalency (Dioxins/Furans 0.00012 mg/kg 3.5E-13 mg/kg/day I.5E+05 (mg/kg/dayH 5.E-8 2.0E-I2 mg/kg/day 

Toxicily Equivalency (PCB Congener 0.0000249 mg/kg 7.2E-I4 mg/kg/day 1.5E+05 (mg/kg/dayH l.E-08 4.2E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-07 3.E-03 

EXPOSURE POINT TOTAL l.E-06 l.E 02 

EXPOSURE MEDIUM TOTAL l.E-06 l.E 02 

SEDIMENT TOTAL l.E-06 l.E 02 

SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION Arsenic 0.00055 rag/1 3.7E-I0 mg/kg/day I.5E+00 mg/kg/day 6.E-10 2.2E-09 mg/kg/day 3.0E-04 mg/kg/day 7.E 06 

WATER Manganese 0.144 mgrt NC NC 5.7E-07 mg/kg/day 2.4E-02 mg/kg/day 2.E 05 

Mercury 0.00000193 mg/l NC NC 7.6E-12 mg/kg/day 3.0E-04 mg/kg/day 3.E 08 
Nilrilc-N 0.13 mg/l NC NC 5.1 E-07 mg/kg/day 1.0E-01 mg/kg/day 5.E 06 
Toxicity Equivalency (Dioxins/Furans 5.64E-09 mg/1 3.8E-I5 mg/kg/day 1.5E+05 mg/kg/day 6.E-I0 2.2E-14 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-09 4.E-05 

DERMAL Arsenic 0.00055 nifr/l 4.7E-I0 mg/kg/day I.SEtOO mg/kg/day 7.E-I0 2.7E-09 mg/kg/day 3.0E-04 mg/kg/day 9.E-06 
Manganese 0.144 mg/l NC NC 7.1 E-07 mg/kg/day 9.6E-04 mg/kg/day 7. E-04 

Mercury 0.00000193 mg/l NC NC 9.6E-12 mg/kg/day 21E-05 mg/kg/day 5.E-07 

Nilrilc-N 0.13 mg/l NC NC - l.OE-OI mg/kg/day 
Toxicity Equivalency (Dioxins/Furans 5.64E-09 mg/l I.5E-1I mg/kg/day I.5E+05 mg/kg/day 2.E-06 9.0E-I1 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 8 E-04 

EXPOSURE POINT TOTAL 2.E-06 . 8.E-04 
EXPOSURE MEDIUM TOTAL 2.E-06 8. E-04 

SURFACE WATER TOTAL 2.E-06 
_ 

8.E-04 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND INGESTION Acenaphthylene 0.0022 mg/kg NC NC 4.4E-07 mg/kg/day 6.0E-02 mg/kg/day 7.E-06 
Ben/o(a)pyrcnc 0.00099 mg/kg 3-4E-08 mg/kg/day 7.3E+00 (mg/kg/dayH 2.E-07 2.0E-O7 mg/kg/day • 3.0E-02 mg/kg/day 7.E-06 
Bcnzo(g.h.ilperyl_e 0.0012 mg/kg NC NC 2.4E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06 

Benzo(b}(1uor_lh—e 0.00092 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06 

Dibenzo( a.h )anuiraccnc 0.00057 mg/kg 1.9E-08 mg/kg/day 7.3E«0 (mg/kg/dayH l.E-07 1.1E-07 mg/kg/day 3.0E-O2 mg/kg/day 4.E-06 
Itu—not 1.2.3-cdlpyrcnc 0,00092 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-08 1.8E-7 mg/kg/day 3.0E-O2 mg/kg/day 6.E-06 
PI icnaiilhrene 0.008 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-02 mg/kg/day S.E-05 
4,4'-DDD 0.013 mg/kg 4.4E-07 ing/kg/day 2.4E-OI (mg/kg/dayl-l l.E-07 2.6E-06 mg/kg/day 5.0E-04 mg/kg/day 5. E-03 
4,4,-DI)l! 0,0329 mg/kg l.IE-06 mg/k g/day 3.4E41I (mg/kg/dayH 4.E-07 6.5E-06 mg/kg/day S.OE-04 mg/kg/day l.E-02 
4,4'-DDT 0.O03 mg/kg 1.0E-07 mg/kg/day 3.4E-OI (mg/kg/day )-l 3.E-08 5.9E -07 mg/kg/day 5.0E-O4 mg/kg/day l.E-03 
alpha-Chlordane 0.014 mg/kg 4.8E-07 mg/kg/day 3.5E-OI (mg/kg/day)-1 2.E-07 2.8E-06 mg/kg/day 5.0E-04 mg/kg/day 6. E-03 
Aroclor-1254 0.177 mg/kg 6.0E-06 mg/kg/day 2.0E+O0 (mg/kg/day)-1 l.E-05 3.5E-05 mg/kg/day 2.0E-05 mg'kg/day 2.E+00 
Aroclor-1268 0.0851 mg/kg 2.9E-06 mg/kg/day 2.0E+00 (mg/kg/dayH 6.E-06 1.7E-05 mg/kg/day 2.0E-05 mg/kg/day 8.E-01 
Dieldrin 0.0027 rag/kg 9.2E-08 mg/kg/day 1.6E+01 (mg/kg/dayH l.E-06 5.4E.7 mg/kg/day 5.0E-05 mg/kg/day l.E-02 
gamma-hlordanc 0.006 mg/kg 2.0E-07 mg/kg/day 3.5E.I (mg/kg/dayH 7.E-08 1.2EJ16 mg/kg/day 5.0E-04 mg/kg/day 2.E-03 
Heptachlor Epoxide 0.0008 mg/kg 2.7E-08 mg/kg/day 9.1E+00 (mg/kg/dayH 2.E-07 , l.6E^I7 mg/kg/day 1.3E-05 mg/kg/day l.E-02 
Technical Chlordane 0.2056 mg/kg 7.0E-— mg/kg/day 3.5E.I (mg/kg/day). 1 2.E-06 4.IE-05 mg/kg/day S.OE-04 mg/kg/day 8.E-02 
Lead 0.5 rag/kg I.7E-05 mg/kg/day 9.9E-05 mg/kg/day 
Mercury 0.226 mg/kg NC NC 4.5E-05 mg/kg/day 3.0E-04 mg/kg/day I.E-OI 
Mercury (methyl) 0.328 mg/kg NC NC 6.5E .5 mg/kg/day I.OE-04 mg/kg/day 7.E-0I 
Zinc 22 mg/kg NC NC 4.4E-03 mg/kg/day 3.0E-0I mg/kg/day l.E-02 
Toxicity Equivalency (Dioxins/Furans 0.00000136 mg/kg 4.6E-11 mg/kg/day I.5E+05 (mg/kg/dayH TE-06..... 2.7E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-05 3.5.E+0O 
EXPOSURE POINT TOTAL 3.E-05 • • 3.5.E+00 

EXPOSURE MEDIUM TOTAL 3.E-05 3.5.E+0O 
COMBINED FISH DIET TOTAL . . 3.E-05 3.5.E+00 

i TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.6.E+00 

NOTES: 
(I) - Blank cells indicate thai an RfD or RfC is not avalailablc from llic sources used io obtain dosc-rcspousc dala for this risk assessment 
NC • Nol carcinogenic by this exposure route. 
NA • Not applicable; exposure roulc not applicable for this chemical/exposure medium. 
- - Nol calculated; dose-response data and/or dermal absorption values arc nol available. 

Prepared by: RAR 
Checked by: KJA 

MACTEC Engineering and Consulting, Inc. 



TABLE 7.9.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CUR-ENT/FUTURE- RECREATIONAL ANGLER- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: CHILD 


EPC CANCER BISK CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE 
MEDIUM 	 CHEMICAL CSF/UNIT RISK 

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

VALUE UNITS VALUE 1INITS 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND INGESTION 	 Acenaphthylene 0.0022 mg/kg NC NC 
Bcl_o(a)pyrcnc 0.00099 mg/kg 2.5E-08 mg/kg/day 7.3E+00 (mg/kg/dayH 
Bcn2o(g.h.i)peryIcne 0.0012 mg/kg NC NC 
Bcnzo(b)—10ranthenc 0.OOO92 mg/kg 2.4E-08 mg/kg/day 7.3E-0I (mg/kg/day)-l 
Dibenzo(a.h)anll—icene 0.00057 mg/kg I.5E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 ~̂ -
Indcno( 1.2,3-cd)pyrene 0.00092 mg/kg 2.4E-OS mg/kg/day 7.3E-0I (mg/kg/day)-1 
Phenanlhrcne 0.008 mg/kg NC NC 
4.4'-DDD 0.013 mg/kg 3.3E-07 mg/kg/day 2.4E-01 (mg/kg/day)-1 
4.4'-DDE 0.0329 mg/kg 8.5E-07 mg/kg/day 3.4E-0I (mg/kg/day)-I 
4.4'-DDT 0.003 mg/kg 7.7E-08 mg/kg/day 3.4E-0I (rag/kg/day)-1 
alpha-Chlordane 0.014 mg/kg 3.6E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 
Aroclor-1254 0.177 mg/kg 4.6E-06 mg/kg/day 2.0E+O0 (mg/kg/dayH 
Aroclor-1268 0.0851 mg/kg 2.2E-06 mg/kg/day 2.0E-HDO (mg/kg/dayH 
Dieldrin 0.0027 mg/kg 7.0E-0S mg/kg/day 1.6E+0I (mg/kg/day)-1 
gamma-Chlordane 0.006 mg/kg I.5E-07 tng/kg/day 3.5E-01 (mg/kg/dayH 
Heptachlor Epoxide 0.0008 mg/kg ~ 2.IE-08 mg/kg/day 9.IE+O0 (mg/kg/day)-! 
Technical Chlordane 0.2OS6 mg/kg 5.3E-06 mg/kg/day 3.5E-01 (mg/kg/day)-1 
Lead 0.5 mg/kg 1.3E-05 mg/kg/day 
Mercury 0.226 mg/kg NC NC 
Mercury (methyl) 0.328 mg/kg NC NC 
Zinc 22 mg/kg NC NC 
Toxicily Equivalency (Dioxins/Furans O.O0OOOI36 mg/kg 3 5E-II mg/kg/day I.5E+05 (mg/Vg/day)-l 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 
 . ,. .

EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

T O T A L R E C E P T O R R I S K A C R O S S A L L M E D I A . 
NOTES: 

( I)-Blank cells indicate that an RID or RFC Is nol avalailablc from the sources used to obtain dosc-rcsponsc data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA • Not applicable; exposure route not applicable for this chemical/exposure medium. 

•- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: RAR 

Checked by: KJA 


NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 

RID/RrC(l) HAZARD 
CANCER RISK CONCENTRATION . QUOTIENT 

VALUE UNITS VALUE 1INITS 
6.6E-07 mg/kg/day 6.0E-02 mg/kg/day l.E-05 

2E-07 3.0E-07 • mg/kg/day 3.0E-02 mg/kg/day l.E-05 
3.6E-07 mg/kg/day 3-OE-02 mg/kg/day l.E-05 

2.E:08 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06 
l.E-07 1.7E-07 mg/kg/day 3.0E-02 mgrkg/day 6.E-06 
2.E-08 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06 

2.4E-06 mg/kg/day 3.0E-02 mg/kg/day 8.E-05 
8.E-08 3.9E-06 mg/kg/day S.OE-04 mg/kg/day 8.E-03 
3.E-07 9.9E-06 mg/kg/day 5.0E-04 mg/kg/day 2.E-02 
3.E-08 9.0E-07 mg/kg/day S.OE-04 mg/kg/day 2.E-03 
l.E-07 4.2E-06 mg/kg/day 5.0E-04 mg/kg/day 8,E-03 
9.E-06 5.3E-05 mg/kg/day 2.OE-05 mg/kg/day 3.E+O0 
4.E-06 2.6E-05 mg/kg/day 2.0E-05 mg/kg/day I.E+OO 
I.E-06 8.1E-07 mg/kg/day 5.0E-05 mg/kg/day 2.E-02 
5.E-08 l.SE-06 mg/kg/day 5.0E-04 mg/kg/day 4.E-03 
2.E-07 2.4E-07 mg/kg/day L3E-05 mg/kg/day 2.E-02 
2.B-06 6.2E-05 mg/kg/day 5.0E-04 mg/kg/day I.E-Ol 

1.5E-04 mg/kg/day 
6.8E-05 mg/kg/day 3.0E-04 mg/k g/day 2.E-0I 
9.9E-05 mg/kg/day l.OE-04 mg/kg/day l.E+OO 
66E-03 mg/kg/day 3.0E-0I mg/kg/day 2.E-02 

' 5.E-06 4.IB-10 mg/kg/day 

2.E-05 5.4.E+00 
2.E-05 5.4E+O0 
2.E-05 5.4.E1-00 

2.E-05 5.4.E+00 

2.E-0S T O T A L R E C E P T O R H A Z A R D A C R O S S A L L M E D I A 5 .4 .E+00 

MACTEC Engineering and Consulting, Inc. 
51116.15 
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TABLE 7.10 RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND S I T  -

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIOTIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNITRISK CANCER RISK 
INTAKE—XPOSURE 
CONCENTRATION 

RfD/RrC(l) HAZARD 
QUOTIENT 

VALUE 1INITS VALUE 1 UNITS VALUE 1 UNITS VALUE UNITS 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Melhylnaphlhalcnc 0.17022 mg/kg NC NC 5.2E-08 mg/kg/day 2.0E-02 mg/kg/day 3.E 06 

Acenaphthylene 0.49749 mg/kg NC NC 1.5E-07 mg/kg/day 6.0E-02 mg/kg/day 3.E 06 

Benzo(a)anthraccnc 3,41086 mg/kg I.8E-07 mg/kg/day 7.3E-OI (mg/kg/day)-1 l.E-07 t.OE-06 mg/kg/day 3.0E-02 mg/kg/day 3.E 05 

Benzo(a)pyrene 3.41803 mg/kg I.8E-07 mg/kg/day 7.3E+O0 (mg/kg/day)-1 l.E-06 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E 05 

Benzo(b)n„t—mhene 4.28861 mg/kg 2.2E-07 mg/kg/day 7.36-01 (mg/k g/day)-1 2. E-07 I.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4.B 05 

Bcnzo(g.ru)pcryicnc 2,87139 mg/kg NC NC 8.8E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E 05 

Dibcnzo(a.h)anlhracene 0.72851 mg/kg 3.8E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 3.E-07 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day , 7.E 06 

lndcno( 1,2.3-cd)pyrcnc 3.0929 mg/kg I.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-07 9.4E-07 mg/kg/day 3.0E-02 mg/kg/day 3.B 0 5  ' 

Phenanthrene 5.30136 mg/kg NC NC I.6E-06 mg/kg/day 3.0E-02 mg/kg/day SE 05 

alpha-Chlordane 0.03592 mg/kg I.9E-09 mg/kg/day 3.5E-01 (mg/kg/day)-1 7.E-I0 I.1E-08 mg/kg/day 5.0E-04 nig/kg/day 2.6 05 

Aroclor-1254 0.83872 mg/kg 4 .4E-S mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-08 2.6E-07 mg/kg/day 2.0E-05 . mg/kg/day l.E 02 

Aroclor-1268 0.13953 mg/kg 7.3E-09 mg/kg/day 2.0E+O0 (mg/kg/day)-1 l.E-08 4.3E-08 mg/kg/day 2.0E-05 mg/kg/day 2.B 03 

Endosullan Sulfate 0.01269 mg/kg NC NC 3.9E-09 mg/kg/day 6.0E-03 mg/kg/day 6.E 07 

Technical Chlordane 0.73538 mg/kg 3.8E-08 mg/kg/day 3.5E-OI (mg/kg/day)-l l.E-08 2.2E-07 mg/kg/day 5.0E-04 mg/kg/day 4.E 04 

Aluminum 21793 mg/kg NC NC 6.7E-03 mg/kg/day 1.0E+O0 mg/kg/day 7.B 03 

Arsenic 12.2 mg/kg 6.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 l.E-06 3.7E-06 mg/kg/day 3.0E-04 mg/kg/day l.E 02 

Chromium '• 291 mg/kg NC NC 8.9E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E 02 

Copper 324 mg/kg NC NC 9.9E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E 03 

Lead 591 mg/kg 3. IE-05 mg/kg/day I.8E-04 mg/kg/day 

Manganese 4126 mg/kg N C  - NC 1.3E-03 mg/kg/day 7.IE-02 mg/kg/day 2.E 02 
Mercury 0.811 mg/kg NC NC 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E 04 

Molybdenum 87.7 mg/kg NC NC 2.7E-05 mg/kg/day 5.0E-03 mg/kg/day 5.E 03 

Nickel 387 mg/kg NC NC 1.2E-04 mg/kg/day 2.0E-02 mg/kg/day 6.E 03 

Thallium 0.585 mg/kg NC NC 1.8E-07 mg/kg/day S.0E-0S mg/kg/day 2.6 03 

Vanadium 103 mg/kg NC NC 3.1E-05 mg/kg/day 7.0E-03 mg/kg/day 4.6 03 

Toxicily Equivalency (Dioxins/Furans 0.OO01O9 mg/kg 5.7E-12 mg/kg/day 1.5E+05 (mg/kg/dayH 9.E-07 3.3E-I1 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-06 l.E 01 

DERMAL 2-Mclhylnaphthalcnc 0.17022 mg/kg NC NC 2.7E-08 mg/kg/day 2.0E-02 mg/kg/day l.E 06 

Acenaphlhylcnc 0.49749 mg/kg NC NC 7.9E-08 mg/kg/day 6.0E-02 mg/kg/day l.E 06 
Bcnzo(a)anlhraccnc 3.41086 mg/kg 9.3E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 7.E-08 5.4E-07 mg/kg/day 3.0E-O2 mg/kg/day 2.E 05 
Benzo(a)pyrcne 3.41803 mg/kg 9.3E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 7. E-07 5.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E 05 
Benzo(b)(luoranlhcnc 4.28861 mg/kg I.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 6.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E 05 
Benzo(g,h.i)perylenc 2.87139 mg/kg NC NC 4.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E 05 
Dibenzo(a.h)anthraccne 0.72851 mg/kg 2.0E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-l l.E-07 I.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E 06 
lndcno(1.2,3-cd)pyrcnc 3.0929 mg/kg 8.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 4.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E 05 
Phenanthrene 5.30136 mg/kg NC NC 8.4E-07 mg/kg/day 3.0E-02 mg/kg/day 3.6 05 
alpha-Chlordane 0.03592 mg/k% 3.0E-10 mg/kg/day 3.5E-01 (mg/kg/day)-1 l.E-10 1.8E-09 mg/kg/day 5.0E-04 mg/kg/day 4.E 06 
Aroclor-1254 0.83872 mg/kg 2.5E-08 mg/kg/day 2.0E-HX) (mg/k g/day)-1 5.E-08 1.4E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E 03 
Aroclor-1268 0.13953 mg/kg 4.1E-09 mg/kg/day 2.0E4O0 (mg/kg/day)-1 8.E-09 2.4E-08 mg/kg/day 2.0E-05 mg/kg/day l.E 03 
Endosulfan Sulfate 0.01269 mg/kg NC NC • I.5E-09 mg/kg/day 6.0E-03 mg/kg/day • 3.6 07 
Technical Chlordane 0.73538 mg/kg 6.IE-09 mg/kg/day 3.5E-01 (mg/k g/day )-l 2.E-09 • 3.6E-08 mg/kg/day 5.0E-04 mg/kg/day 7.6 05 
Aluminum 21793 mg/kg NC NC 1.0E-02 mg/kg/day 
Arsenic 12.2 mg/kg 7.6E-08 mg/kg/day 1.5E+O0 (mg/kg/day)-1 l.E-07 4.5E-07 mg/kg/day 3.0E-04 mg/kg/day • l.E-03 
Chromium 291 mg/kg NC NC 7.5E-05 mg/kg/day 
Copper 324 mg/kg NC NC 3.0E-02 mg/kg/day 
Lead 591 mg/kg 
Manganese 4126 mg/kg NC NC ' 2.8E-03 mg/kg/day 
Mercury 0.811 mg/kg . N  C NC 2.1E-05 mg/kg/day 
Molybdenum 87,7 mg/kg NC NC 5.0E-03 mg/kg/day 
Nickel 387 mg/kg NC NC 8.0E-O4 mg/kg/day 
Thallium 0.585 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 103 mg/kg NC NC 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans; 0.000109 mg/kg 6.8E-13 mg/kg/day I.5E+05 (mg/kg/day)-1 l.E-07 4.0E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-06 l.E-02 
EXPOSURE POINT TOTAL . 5.E-06 I.E-01 

EXPOSURE MEDIUM TOTAL 5.E-06 i.c-oi 
SOU. TOTAL J.E-06 1 l.E-Ill 1 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.10.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CUR-ENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND S I T  -

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RrC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT - SEDIMENT GREYSTONE MILL POND INGESTION 2-Mcthymaphthalcne 0.07478 mg/kg NC NC LIE-OS mg/kg/day 2.0E-02 mg/kg/day 6. E-07 

Acenaphthylene 0.19279 mg/kg NC NC 2.9E-08 mg/kg/day 6.0E-02 mg/kg/day 5.E 07 

- Benzo(a)anll—icene 3.5 mg/kg 9.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 5.3E-07 mg/kg/day 3,06-02 mg/kg/day 2.E 05 

Ben—i(a)pyrcne 3.1 mg/kg 8. IE-OS mg/kg/day 7.36+00 (mg/kg/dayH 6.E-07 4.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E 05 

Ben-o(b)—ioranthenc 3.1 mg/kg 8.1E-08 mg/kg/day 7.3E-0I (mg/kg/dayH 6.E-0S 4.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E OS 

Bei_o(g.h.i)pcryiene 2.07671 mg/kg NC NC 3.26-07 mg/kg/day 3.0E-02 mg/kg/day l.E 05 

Dibenzo(a,h)anthracene 0.77 mg/kg 2.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 l.E-07 1.26-07 mg/kg/day 3.06-02 mg/kg/day 4.E 06 

lndeno(I.2.3-cd)pyrcnc 2.18335 mg/kg 5.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 3.3E-07 mg/kg/day 3.0E-02 mg/kg/day l.E 05 

Phcnanlhrcne 4.8  mg/kg NC NC 7.3E-07 mg/kg/day 3.06-02 mg/kg/day 2.E 05 

alpha-Chlordane 0.0061 mg/kg 1.6E-I0 mg/kg/day 3.5E-0I (mg/kg/day)-1 6.E-II 9.3E-10 mg/kg/day 5,06-04 mg/kg/day 2.E 06 
Aroclor-1254 •- 038 mg/kg 9.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08. 5.8E-08 mg/kg/day 2,06-05 mg/kg/day 3.E 03 
Aroclor-1268 0.24667 mg/kg 6.56-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-08 3.86-08 mg/kg/day 2,06-05 mg/kg/day 2.E 03 

gamma-Chlordane 0.005 mg/kg 1.36-10 mg/kg/day 3.5E-0I (mg/kg/day)-1 5.6-11 7.66-10 mg/kg/day 5.06-04 mg/kg/day 2.E 06 
Technical Chlordane 0.63618 mg/kg I.6E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 6.6-09 9.66-08 mg/kg/day 5.0E-O4 mg/kg/day 2.E 04 
Aluminum 15554 mg/kg NC NC 2.46-03 mg/kg/day 1,06+00 mg/kg/day 2.E 03 
Antimony 4.3 mg/kg NC NC 6.66-07 mg/kg/day 4,06-04 mg/kg/day . 2.E 03 
Arsenic 9.6 mg/kg 2.5 E-07 mg/kg/day 1.SE+O0 (mg/kg/day)-1 4.E-07 1.5E-06 mg/kg/day 3.0E-O4 mg/kg/day 5.E 03 
Cadmium 4.35 mg/kg NC NC 6.6E-07 mg/kg/day 1.06-03 mg/kg/day 7.E 04 
Chromium 271 mg/kg NC NC 4.1E-05 mg/kg/day 3.0E-03 mg/kg/day l.E 02 
Copper 436 mg/kg NC NC 6.7E-05 mg/kg/day 3,06-02 mg/kg/day 2.E 03 
Lead 179 mg/kg 4.7E-06 mg/kg/day 2.7E-05 mg/kg/day 
Manganese 
Mercury 

599 
0.757 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 

! 
'' 

9.1E-05 
1.2E-07 

mg/kg/day 
mg/kg/day 

7.16-02 
3.06-04 

mg/kg/day 
mg/kg/day 

I E 
4,6 

03 
04 

Nickel 
Thallium 

142 
0.37 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 

j 2,26-05 
5.66-08 

mg/kg/day 
mg/kg/day 

2.06-02 
8.0E-05 

mg/kg/day 
mg/kg/day 

l.E 
'7.E 

03 
04 

Vanadium 
Toxicity Equivalency (Dioxins/Furans 

79 
0.00012 

mg/kg 
mg/kg 

NC 
3.16-12 mg/kg/day 

NC 
1.5E .5 (mg/kg/dayH 

.,
5.6-07 

1.2E-05 
1.8E-II 

mg/kg/day 
mg/kg/day 

7.06-03 mg/kg/day 2.E 03 

Toxicity Equivalency (PCB Congeners 0.0000249 mg/kg 6.56-13 mg/kg/day 1.5E+05 (mg/kg/dayH l.E-07 3.8E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 4.E-02 

DERMAL 2-Mclhylnaphlhalenc 0.07478 mg/kg NC NC 5.0E-09 mg/kg/day 2.0E-02 mg/kg/day 3.6 07 
Acenaphthylene 0,19279 mg/kg NC NC I.3E-08 mg/kg/day 6,06-02 mg/kg/day 2.6 07 
Benzo(a)anlhraccnc 3.5 mg/kg 4.16-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08' 2.46-07 mg/kg/day 3.06-02 mg/kg/day 8.E 06 
Bcr_o(a)py—nc 3.1 mg/kg 3.66-08 mg/kg/day 7.3E+00 (mg/kg/dayH 3.E-07 2.16-07 mg/kg/day 3.06-02 mg/kg/day 7.E 06 
BenzoOOnuoranthene 3.1 mg/kg 3.66-08 mg/kg/day 7.36-01 (mg/kg/day)-1 3.E-0S 2.1 E-07 mg/kg/day 3.06-02 mg/kg/day 7.6 06 
Be__(g.h.i)pcrylcne 2.07671 mg/kg NC NC I.4E-07 mg/kg/day 3.06-02 mg/kg/day 5.E-06 
Dibenzo(a,h)anth—cene 0.77 mg/kg 8.9E-09 mg/kg/day 7.3E+O0 (mg/kg/day)-! 7.E-08 5.26-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Indenofl .2,3-cdIpyrcnc 2.18335 mg/kg 2.5E-0S mg/kg/day 7.3E-OI (mg/kg/day)-1 2.E-08 I.5E-07 mg/kg/day 3.0E-02 mg/kg/day SE 06 
Phenanthrene 4.8 mg/kg NC NC 3.26-07 mg/kg/day 3.0E-02 mg/kg/day l.E 05 
alpha-Chlordane 0.0061 mg/kg 2.2E-11 mg/kg/day 3.56-01 (mg/kg/day)-l 8.E-12 1.3E-10 mg/kg/day 5.0E-O4 mg/kg/day 3.6 07 
Aroclor-1254 0.38 mg/kg 4.7E-09 mg/kg/day 2.0E+00 (mg/kg/dayH 9.E-09 2.8E-08 mg/kg/day 2.0E-05 mg/kg/day 1.6 03 
Aroclor-1268 0.24667 mg/kg 3.16-09 mg/kg/day 2.0E+00 (mg/kg/dayH 6.E-09 I.8E-08 mg/kg/day 2.0E-05 mg/kg/day 9.6 -04 
gamma-Chlordane 0,005 ' mg/kg I.8E-I1 mg/kg/day 3.5E-01 (mg/kg/dayH 6.6-12 1.06-10 mg/kg/day 5.06-04 mg/kg/day 2.6 -07 
Technical Chlordane 0.626IS mg/kg 2.26-09 mg/kg/day 3.5E-01 (mg/kg—y)-1 8.E-I0 .1.3E-08 mg/kg/day 5.06-04 mg/kg/day 3.E 05 
Aluminum 15554 mg/kg NC NC 1.06-02 mg/kg/day 
Antimony 4.3 mg/kg NC NC 6.06-05 mg/kg/day 
Arsenic 9.6 mg/kg 2.6E-08 mg/kg/day 1.56+00 (mg/kg/day)-1 4.6-08 1.56-07 mg/kg/day 3.06-04 mg/kg/day 5.E-04 
Cadmium 4.35 mg/kg NC NC 2.3E-09 mg/kg/day 2.56-05 mg/kg/day 9.E-05 
Chromium 271 mg/kg NC NC 7.56-OS' mg/kg/day 
Copper 436 mg/kg NC NC 3.06-02 mg/kg/day 
Lead 179 mg/kg 
Manganese 599 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.757 mg/kg NC NC 2.16-05 mg/kg/day 
Nickel 142 mg/kg NC NC 8.06-04 mg/kg/day 
Thallium 
Vanadium 

0.37 
79 

mg/kg 
mg/kg_ 

NC 
NC 

NC 
NC 

S.06-05 
1.86-04 

mg/kg/day 
mg/kg/day 

I and Consulting. Inc. 



TABLE 7.10. RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
1 

INTAKE/EXPOSURE 
CONCENTRATION . 

VALUE UN1TS 

RrD/R'rc(D 

VALUE UNITS 

HAZARD 
QUOTIENT 

Toxicity Equivalency (Diexins/Furans 0.00012 mg/kg 3.2E-13 mg/kg/day 1.5E+05 (mg/kg/day)-1 5.E-08' 1.9E-12 mg/kg/day 

Toxicity Equivalency (PCB Congeners 0.0000249 mg/kg 6,66-14 mg/kg/day 1.5E+05 (mg/kg/day)-1 1.6-08' 3.9E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.6-07 3.E-03 

EXPOSURE POINT TOTAL 2.E-06 4.6-02 

EXPOSURE MEDIUM TOTAL 2.E-06 4.E-02 

SEDIMENT TOTAL 2.E-06 4.E-02 

SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION Arsenic 0.00055 mg/l 9.6E-09 mg/kg/day 1.56+00 mg/kg/day 1.6.08 5.6E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04 

WATER Manganese 0.144 mg/l NC NC I.5E-05 mg/kg/day 2.4E-02 mg/kg/day 6,E-04 

Mercury 0.00000193 mg/l NC NC 2.0E-10 mg/kg/day 3.0E-04 mg/kg/day 7.E-07 

Nilrite-N 0.13 mg/I NC NC I.3E-05 mg/kg/day I.0E-0I mg/kg/day l.E-04 

Toxicily Equivalency (Dioxins/Furans 5.64E-09 mg/l 9.8E-14 mg/kg/day 1.56+05 mg/kg/day l.E-08 ' 5.7E-I3 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-08. 9.E-04 

DERMAL Arsenic 0.00055 mg/l 35E-09 mg/kg/day 1.56+00 mg/kg/day 5.6-09 2.0E-08 mg/kg/day 3.0E-04 mg/kg/day 7.E-05 
Manganese 0.144 nig/l NC NC 5.3E-06 mg/kg/day 9.6E-04 mg/kg/day 5. E-03 
Mercury O.OOOOOI93 mg/l NC NC 7.1E-II mg/kg/day 2.1E-05 mg/kg/day 3.E-06 
Nitrile-N 0.13 mg/l NC NC 1.06-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans 5.64E-9 mg/l I.IE-10 mg/kg/day 1.56+05 mg/kg/day 2.E-05 6.6E-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-05 6.E-03 

EXPOSURE POINT TOTAL 2.E-05 6.E-03 
EXPOSURE MEDIUM TOTAL 2.E-05 6.E-03 

SURFACE WATER TOTAL l.E-05 6.E-03 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND INGESTION Acenaphthylene 0.0022 mg/kg NC NC 4.2E-07 mg/kg/day 6.06-02 mg/kg/day 7.E-06 

Ben_o(a)pyTene 0.00099 mg/kg 3.3E-OS mg/kg/day 7.3E+00 (mg/kg/dayH 2.E-07 I.9E-07 mg/kg/day 3.06-02 mg/kg/day 6.E-06 
Benzo(g.h.i)peTylcnc 0,0012 mg/kg NC NC 2.3E-07 mg/kg/day 3-OE-02 mg/kg/day 8.E-06 
Benzol-)—lO—nth— e 0.O0O92 mg/kg 3.0E-08 mg/kg/day 7.3E-0I (mg/kg/dayH 2.E-08, 1.8E-07 mg/kg/day 3.06-02 mg/kg/day 6.6-06 
Dibcnzo(a.ti)anIhraccnc 0.00057 mg/kg 1.9E-08 mg/kg/day 7.3E+O0 (mg/kg/dayH l.E-07 1.1 E-07 mg/kg/day 3.06-02 mg/kg/day 4.E-06 
Ind eno( 1.2,3-cd Ipyrcne 0.00092 mg/kg 3.0E-0S mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-08 I.8E-07 mg/kg/day 3.06-02 mg/kg/day 6.E-06 
Phenanthrene 0.008 mg/kg NC NC I.5E-06 mg/kg/day 3.06-02 mg/kg/day 5.6-05 
4.4'-DDD 0,013 mg/kg 4.3E-07 mg/kg/day 2.4E-OI (mg/kg—ay 1-1 I.E-07 2.5E-06 mg/kg/day 5.06-04 mg/kg/day 5.E-03 
4,4'-DDE 0,0329 mg/kg LIE-06 mg/kg/day 34E-01 (mg/kg/day)-1 4 . E . 7 6,36-06 mg/kg/day 5.06-04 mg/kg/day l.E-02 
4.4'-DDT 0.003 mg/kg 9.96-08 mg/kg/day 34E-01 (mg/kg/dayH 3.E-08 5.86-07 mg/kg/day 5.06-04 mg/kg/day l.E-03 
alpha-Chlordane 0.014 mg/kg 4.6E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-07 2.7E-06 mg/kg/day 5.0E-O4 mg/kg/day 5.E-03 
Aroclor-1254 0.177 mg/kg 5.8E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-05 ; 3.4E-05 mg/kg/day 2,06-05 mg/kg/day 2.E+00 
Aroclor-1268 0.0851 mg/kg 2.SE-06 mg/kg/day 2.0E+00 (mg/kg/dayH 6.E-06 1.66-05 mg/kg/day 2.06-05 mg/kg/day 8.E-01 
Dieldrin 0.0027 mg/kg 8.9E-0S mg/kg/day I.6E+0I (mg/kg/dayhl l.E-06 5.2E-07 mg/kg/day 5.0E-05 mg/kg/day l.E-02 
gamma-—liordane 0.006 mg/kg 2.0E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 7.E-08 1.26-06 mg/kg/day 5.0E-04 mg/kg/day 2.E-03 
Heptachlor Epoxide 0.0008 mg/kg 2.6E-0S mg/kg/day 9.IE+00 (mg/kg/day)-1 2.E-07 1.3E-07 mg/kg/day I.3E-05 mg/kg/day l.E-02 
Technical Chlordane 0.2056 mg/kg 6.8E-06 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-06 3.9E-05 mg/kg/day 5.0E-04 mg/kg/day 8.E-02 
Lead 0.5 mg/kg 1.6E-05 mg/kg/day 9.66-05 mg/kg/day 
Mercury 0.226 mg/kg NC NC 4.36-05 mg/kg/day 3.0E-04 mg/kg/day I.E-01 
Mercury (methyl) 0.328 mg/kg NC • NC 6.3E-03 mg/kg/day I0E-O4 mg/kg/day 6.E-0I 
Zinc 22 mg/kg NC NC 4.26-03 mg/kg/day 30E-01 mg/kg/day l.E-02 
Toxicity Equivalency (Dioxins/Fu—ns 0.O0O0OI36 mg/kg 4.5E-11 mg/kg/day I.5E+05 (mg/kg/day)-1 7.E-06 2.66-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-05 3.4.E+00 
EXPOSUR6 POINT TOTAL 3.E-05 3.4.E+00 

EXPOSURE MEDIUM TOTAL 3.E-05 3.4.E+00 
COMBINED FISH DIET TOTAL 3.E -05 3.4.E+00 

. T O T A  L R E C E P T O  R R I S  K A C R O S  S A L  L M E D I  A S.E-05 T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I  A 3 .6 .E+00 

NOTES: 
(J)-Blank cells indicate thai an RJDo. RfC is not avaJail-blc from ihe sources used lo obtain dose-response data for this risk assessment. 
NC - Nol carcinogenic by this exposure route. 
NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 
•- • Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by; RAR 
Checked by: KJA 

MACTEC Engineering and Consulting. Inc. 
m. - ,< 



TABLE 7.1 l.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
I R E C E P T O  R POPULATION; RESIDENT 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE I/NITS 

CSF/UNITRISK 

VALUE . UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RIT)/RrC(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-Mclhylnaphlhalcne 0.07478 mg/kg NC NC I.SE-08 mg/kg/day 2.06-02 mg/kg/day 9.E-07 

Acenaphthylene 0.19279 mg/kg NC NC 4.6E-08 mg/kg/day 6,06-02 mg/kg/day 8.6 07 

Ber_o(a)an_—cen c 3.5 mg/kg 1.46-07 mg/kg/day 7.3E-01 (mg/kg/dayH l.E-07 8.36-07 mg/kg/day 3.0E-02 mg/kg/day 3.E 05 

Benzo(a)py—ne 3.1 mg/kg 1.3E-07 mg/kg/day 7.3E+O0 (mg/kg/day)-1 9.E-07 7.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2.6 05 

Bcnzo(b)nuoranthenc 3.1 mg/kg 1.36-07 mg/kg/day 7.3E-01 (mg/kg/dayH 9.E-08 7.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2.6 05 

Benzo(g.h.i)perylcnc 
D-cnzo(a.h)anth—cene 

2.07671 
0.77 

mg/kg 
mg/kg 

NC 
3.1E-08 ^ mg/kg/day 

NC 
7.3E+0O (mg/kg/dayH 2.6-07 

4.9E-07 
1.86-07 

mg/kg/day 
mg/kg/day 

3.0E-02 
3.0E-02 

mg/kg/day 
mg/kg/day 

2.E 
6.E 

05 
06 

lndeno(1.2.3-cd)pyre ne 2.18335 mg/kg 8.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 66 -08 5.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E 05 
Phenanthrene 4.8 mg/kg NC NC I.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.6 05 
alpha-Chlordane 00061 mg/kg 2.5E-IO • mg/kg/day 3.5E-01 (mg/kg/day)-1 9.E-11 1.4E-09 mg/kg/day 5.06-04 mg/kg/day 3.E 06 
Aroc lor-1254 0.33 mg/kg I.SE-08 mg/kg/day 2.0E+00 (mg/kg/day)-! 3.E-.S 9.0E-0S mg/kg/day 2.0E-05 mg/kg/day 5.6 03 
Aroclor-1268 • 0.24667 mg/kg I.OE-08 mg/kg/day 2.0E+00 (mg— g/day)-1 2.E-0S 5.9E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E 03 
gamma-Chlordane 0,005 mg/kg 2.06-10 mg/kg/day 3.5E-01 (mg/kg/day)-1 7.E-11 1.26-09 mg/kg/day 5:06-04 mg/kg/day 2.6 06 

-- Technical Chlordane 0.62618 mg/kg 2,56-08 mg/kg/day 3.5E-0I (mg/kg_ay)-l 9.E-09 I.5E-07 mg/kg/day 5.0E-04 ' mg/kg/day 3.E 04 
Aluminum 15554 mg/kg NC NC 3.7E-03 mg/kg/day l.OE+00 mg/kg/day 4.E 03 
Antimony 
Arsenic 
Cadmium 
Chromium 

1  ) 

9.6 
4.35 
271 

mg/kg 
nig/kg 
mg/kg 
mg/kg 

NC 
3.96-07 . 

NC 
NC 

mg/kg/day , 
NC 

I.5E+00 
NC 
NC 

(mg/kg/day)-1 !6.E-07I 
i 
j • 

1.06-06 
2.36-06 
1.06-06 
6.4E-05 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

4.0E-04 
3.0E-04 
1.0E-03 
3.0E-03 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

3.E 
8.E 
I  E 
2.E 

03 
03 
03 
02 

Copper 436 mg/kg NC NC 1.0E-04 mg/kg/day 3.06-02 mg/kg/day 3.E 03 
Lead 179 mg/kg 7.36-06 ing/kg/day 4.3E-05 mg/kg/day 
Manganese 
Mercury 

599 
0.757 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 

j . 
t 

1.46-04 
1.86-07 

mg/kg/day 
mg/kg/day 

7.16-02 
3.0E-04 

mg/kg/day 
mg/kg/day 

2.E 
6.E 

03 
04 

Nickel 142 mg/kg NC NC 3.46-05 mg/kg/day 2.0E-02 mg/kg/day 2.E 03 
Thallium 0.37 mg/kg NC NC 8.86-08 mg/kg/day 8.0E-05 mg/kg/day l.E 03 
Vanadium 79 mg/kg NC NC 1.9E-05 mg/kg/day 7.0E-03 mg/kg/day 3.E 03 
Toxicity Equivalency (Dioxins/Fi—ins 0.00012 mg/kg 4.9E-12 mg/kg/day 1.5E+05 (mg/kg/dayH 7.E-07 : 2.8E-II mg/kg/day 
Toxicity Equivalency (PCB Congeners 0.0000249 mg/kg 1.06-12 mg/kg/day 1.5E+05 (mg/kg/day)-1 2.E-07 i 5.96-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-06 6.E-02 

DERMAL 2-Melhy (naphthalene 0.07478 mg/kg NC NC I.6E-08 mg/kg/day 2,06-02 mg/kg/day 8.E-07 
Accnaphlhylenc 0,19279 mg/kg NC NC 4.3E-08 mg/kg/day 6.06-02 mg/kg/day 7.E-07 
Bcnzo(a)anthraccnc 3.5 mg/kg 1.36-07 mg/kg/day 7.3E-01 (mg/kg/dayH l.E-07 7.7E-07 mg/kg/day 3.06-02 mg/kg/day 3.E-05 
Bcnzo(a)py—nc 3.1 mg/kg 1 2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-I 9.6-07 6.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 
Benzo(b)(luoranlhcne 3.1 mg/kg L2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.6-08 6.8E-07 mg/kg/day 3.06-02 mg/kg/day 2.6-05 
8cnzo(g.h.i)perylene 2.07671 mg/kg NC NC t 4.6E-07 mg/kg/day 3:06-02 mg/kg/day 2.E-05 
D-enzo(-h)anir—icene 0.77 mg/kg 2.9E-0S mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E-07 1.7E-07 mg/kg/day 3.06-02 mg/kg/day 6.6-06 
lndcno(l,2.3-cd)pyrcne 2.18335 mg/kg 8.3E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 6.E-0S 4.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.6-05 
Phenanthrene 4.8 mg/kg NC NC I.IE-06 mg/kg/day 3.0E-02 mg/kg/day 4.6-05 
alpha-Chlordane 0.0061 mg/kg 7.1E-I1 mg/kg/day 3.5E-01 (mg/kg/dayH 2.E-11 4.16-10 mg/kg/day 5.0E-04 mg/kg/day 8.6-07 
Aroclor-1254 0.38 mg/kg I.SE-08 mg/kg/day 2.0E+O0 (mg/kg/dayH 3.E-08' 9.06-08 mg/kg/day 2.0E-05 mg/kg/day 5.6-03 
Aroclor-1268 0.24667 mg/kg 1.06-08 mg/kg/day 2.0E+00 (mg/kg/day )-l 2.E-08 5.96-08 mg/kg/day 2.0E-0S mg/kg/day 3.6-03 
gamma-Chlordane 0.005 mg/kg 5.86-11 mg/kg/day 3.5E-01 (mg/kg/dayH 2,E-li: 3.46-10 mg/kg/day 5.0E-04 mg/kg/day 7.E-07 
Technical Chlordane 0.62618 mg/kg 7.3E-09 mg/kg/day 3.5E-01 (mg_g/day)-I 3.E-09 4.36-0S mg/kg/day 5.06-04 mg/kg/day 9.E-05 
Aluminum 15554 mg/kg NC NC 1.06-02' mg/kg/day 
Antimony 4.3 mg/kg NC NC 6.0E-05 mg/kg/day 
Arsenic 9.6 mg/kg 8.4E-08 mg/kg/day 1.56+00 (mg/kg/day)-1 l.E-07 4.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03 
Cadmium 4.35 mg/kg NC NC 7.46-09 mg/kg/day - 2.5E-05 mg/kg/day 3.6-04 
Chromium 271 mg/kg NC NC 7.5E-05 mg/kg/day 
Copper 436 mg/kg NC NC 3.0E-02 mg/kg/day 
Lead 
Manganese 
Mercury 

179 
599 

0.757 

mg/kg 
mg/kg 
mg/kg 

--NC 
NC 

NC 
NC 

.
•' 2.8E-03 

2.16-05 
mg/kg/day 
mg/kg/day 

Nickel 142 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 0.37 mg/kg NC NC S.0E-05 mg/kg/day 

___________________________ iVanadium 79 me/kg 1 NC ' NC 1 1.86-04 tng/ke/day - 1 

MACTEC Engineering and Consulting. Inc. 



TABLE 7.I1.RME  i . 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- OLDER CHILD | COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE j I 

NORTH PROVIDENCE, RHODE ISLAND | 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 

J. 
RECEPTOR ACE: OLDER CHILD  _ _ fri. 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RrC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE 1 UNITS 

Toxicity Equivalency (Dioxins/Furans 0.OO012 mg/kg 1.0E-12 mg/kg/day I.5E+05 (mg/kg/day)-1 2.E-07 6.1E-12 mg/kg/day 

Toxicity Equivalency (PCB Congeners 0.0000249 mg/kg 2.2E-13 mg/kg/day I.5E+05 (mg/kg/day)-1 3.E-08 ; 1.3E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 2E-06 l.E-02 

EXPOSURE POINT TOTAL 5.E-06 7.E-02 

EXPOSURE MEDIUM TOTAL 5.E-06 7.E-02 

SEDIMENT TOTAL 5.E-06 7.E-02 

SURFACE SURFACE WATER GREYSTON6 MILL POND INGESTION Arsenic 0.00055 mg/i 1.5E-08 mg/kg/day 1.5E+00 mg/kg/day 2.E-0S . 8.7E-08 mg/kg/day 3.06-04 mg/kg/day 3.E-04 

WATER , Manganese 
Mercury 

0.144 
0.OOO00193 

mg/l 
mg/l 

NC 
NC 

NC 
NC 

2.3E-05 
3.1E-10 

mg/kg/day 
mg/kg/day 

2.4E-02 
3.06-04 

mg/kg/day 
mg/kg/day 

9.E-04 
l.E-06 

Nit-tc-N 0.13 mg/l NC NC 2.1E-05 mg/kg/day 1.06-01 mg/kg/day 2.6-04 

Toxicity Equivalency (Dioxins/Furans 5.64E-09 mg/l l.SE-13 mg/kg/day I.5E+05 mg/kg/day 2.E-08 S.9E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-08 l.E-03 

DERMAL Arsenic 0.00055 mg/l 4.2E-09 mg/kg/day 1.56+00 mg/kg/day 6.E-09 2.5E-08 mg/kg/day 3.06-04 mg/kg/day 8.E-05 

Manganese 0.144 mg/l NC NC 6.5E-06 mg/kg/day 9.6E-04 mg/kg/day 7.E-03 

Mercury 0.00000193 mg/I NC NC S.7E-II mg/kg/day 2.16-05 mg/kg/day 4.6-06 

Nitrile-N 0.13 mg/l NC NC 1.06-01 mg/kg/day 
Toxicity 6quivalcncy (Dioxins/—irons 5.64E-09 mg/l 1.4E-I0 mg/kg/day 1.5E+05 mg/kg/day 2.E-05 8.16-10 mg/kg/day 

EXPOSUR6 ROUT6 TOTAL 2.E-05 7.E-03 

EXPOSURE POINT TOTAL 2.6-05 8. E-03 

EXPOSURE MEDIUM TOTAL 2.E-05 8.E-03 

SURFACE WAT ER TOTAL 2.E-05 8.E-03 

BIOTA COMBINED FISH DIET GR6YSTON6 MILL POND ING6STION Accnaphlhylene 0.0022 mg/kg NC NC 4.4E-07 mg/kg/day 6.06-02 mg/kg/day 7.6-06 

Benzo(a)pyT—e 0.00099 mg/kg 3.4E-0S mg/kg/day 7.3E+00 (mg/kg/dayH 2.E-07 2.0E-07 mg/kg/day 3.06-02 mg/kg/day 7.6-06 

Benzofg-hJlpcrylenc 0.0012 mg/kg NC NC 2.4E-07 mg/kg/day 3.06-02 mg/kg/day 8.5-06 

Benzo(b)—iO—nthene 0.00092 mg/kg 3.1E-0S mg/kg/day 7.3E-0I (mg/kg/day)-l 2.6-08 1.8E-07 mg/kg/day 3.06-02 mg/kg/day 6.6-06 

Dibenzo(a.h)anlhracene 0.00057 . mg/kg 1.9E-08 mg/kg/day 7.3E+00 (mg/kg/dayH l.E-07 1.1 E-07 mg/kg/day 3.06-02 mg/kg/day 4.E-06 
lndeno(l,2,3.cd )pyrcne 0.00092 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 1.8E-07 mg/kg/day 3.06-02 mg/kg/day 6.E-06 
Phcnanthtcne 0.O08 mg/kg NC NC 16E-06 mg/kg/day 3.06-02 mg/kg/day 5,6-05 
4.4..DDD 0,013 mg/kg 4.4P.-n7 • mg/kg/day 2.4E-0I (mg/kg/day)-l l.E-07. 2.6E-06 mg/kg/day S.OE-04 mg/kg/day 5.E-03 
4,4'-1)1)1! 0,0329 mg/kg I.IE-06 mg/kg/day 3,411-01 (mg/kg/day )-l 4.E-07. 6.5E-06 mg/kg/day 5.06-04 mg/kg/day l.E-02 
4,4'-DDT 0,003 mg/kg I.0E-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 3.E-08 5.9E-07 mg/kg/day 5.06-04 mg/kg/day l.E-03 
alpha-Chlordane 0.014 mg/kg 4.8E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-07 2.86-06 mg/kg/day 5.06-04 mg/kg/day 6. E-03 
Aroclor-1254 0.177 mg/kg 6.0E-06 mg/kg/day 2.06+00 (mg/kg/dayH l.E-05 3.56-05 mg/kg/day 2.0E-O5 ' mg/kg/day 2.E+00 
Arc.lor-1268 0.0851 mg/kg 2.9E-06 mg/kg/day 2.06+00 (mg/kg/day)-l 6E-06. I.7E-05 mg/kg/day 2.0E-05 mg/kg/day S.E-01 
Dieldrin 0.0027 mg/kg 9.2E-08 mg/kg/day 1.66+01 (mg/kg/day)-1 1.E-0.J 5.46-07 mg/kg/day 5.06-05 mg/kg/day l.E-02 
gamma-Chlordane 0.006 mg/kg 2.06-07 mg/kg/day 3.5E-OI (mg/kg/day)-1 7.E-08, 1.26-06 mg/kg/day 5.0E-04 mg/kg/day 2.E-03 
Heptachlor 6poxidc 0.0008 mg/kg 2.7E-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 2.6-07, 1.66-07 mg/kg/day 1.36-05 mg/kg/day l.E-02 
Technical Chlordane 0.2056 mg/kg 7.06-06 mg/kg/day 3.5E-OI (mg/kg/day)-l 2.6-061 4.16-05 mg/kg/day 5.0E-04 mg/kg/day 8.E-02 
Lead 
Mercury 

0.5 
0.226 

mg/kg 
mg/kg 

1.76-05 
NC 

mg/kg/day 
NC 11 9.96-05 

4.56-05 
mg/kg/day 
mg/kg/day 3.0E-04 mg/kg/day l.E-01 

Mercury (methyl) 0.328 mg/kg NC NC fl 6.56-05 mg/kg/day 1.0E-04 mg/kg/day 7.E-01 
Zinc 
Toxicily 6quivalcncy (Dioxins/Furans 

22 
0.OOOO0136 

mg/kg 
mg/kg 

NC 
4.6E-11 mg/kg/day 

NC 
I.5E+05 (mg/kg/day )-l 

'._.7.E-06 
4.46-03 
2.76-10 

mg/kg/day 
mg/kg/day 

3.0E-01 mg/kg/day l.E-02 

EXPOSURE ROUTE TOTAL - 3.E-05 3.5.E+00 
EXPOSUR6 POINT TOTAL 3.E-05 3.5.E+00 

EXPOSURB M6D1UM TOTAL 3.E-05 3.5.6+00 
COMBINED PISH DIET TOTAL 3.E-05 3.5.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-0S TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.8.E+00 

NOTES: 

(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
-- - Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: RAR 
Checked by:  K M 

MACTEC Efll RTg and Consulting. Inc. 
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TABLE 7.12.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE; CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM CHEMICAL CSF/UNIT RISK RID/R—'(1) 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS IIN1TS UNITS VALUE 1 UNITS 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Mcthyliiaplithalenc 0.17022 mg/kg NC NC 4.9E-07 mg/kg/day 2.0E-02 mg/kg/day 2.E-05 

Acenaphthylene 0.49749 mg/kg NC NC 1.4E-06 mg/kg/day 6.0E-02 mg/kg/day 2.E-05 

Benzo(a)anlh—Ccnc 3.41086 mg/kg 8.3E-07 mg/kg/day 7.3E-01 (mg/kg/dayH 6.E-7 9.7E-6 mg/kg/day 3.0E-02 mg/kg/day 3.6-04 

Benzo(a)pyrene 3.41803 mg/kg 8.3E-07 mg/kg/day 7.3E+00 (mg/kg/dayH 6.E-06 9.7E-06 , mg/kg/day 3.0E-02 mg/kg/day 3.6-04 

Benzo(b)fluoranthene 4.28861 mg/kg 1.06-06 mg/kg/day 7.3E-01 (mg/kg/day)-l 8.E-07 1.2E-05 mg/kg/day 3.0E-02 mg/kg/day 4.6-04 

Benzo(g.h.i)r—rylen e 2.87139 mg/kg NC NC 8.2E-06 mg/kg/day 3.0E-C2 mg/kg/day 3.6-04 

Dine__(a,h)anthnicene 0.72851 mg/kg 1.86-07 mg/kg/day 7.3E+00 (mg/kg/dayH l.E-06 2.IE-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05 

Ind—o(I.2,3-cd)pyr—e 3.0929 mg/kg 7.6E-07 mg/kg/day 7.36-01 (mg/kg/dayH 6. E-07 8.8E-06 mg/kg/day . . 30E-02 mg/kg/day 3.E-04 

Plicn-ilh—ne 5.30136 mg/kg NC NC I.5E-05 mg/kg/day . 3.0E-O2 mg/kg/day 5.E-04 

alplia-Clilordane 0.03592 mg/kg 8.86-09 ing/kg/day 3.5E-OI (mg/kg/dayl-I 3.E-09 I.0E-07 mg/kg/day S.OE-04 mg/kg/day 2. E-04 
Aroclor-1254 0.83872 mg/kg 2.0E -07 mg/kg/day 2.0E+00 (mg/kg/dayH 4.E-07 2.4E-06 mg/kg/day 2.0E-O5 mg/kg/day 1.E-0I 

Aroclor-1268 0.13953 mg/kg 3.4E-08 mg/kg/day 2.0E+00 (mg/kg/dayH 7.E-08 4.0E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02 

Endosullan Sulfate 0.01269 mg/kg NC NC 3.6E-08 mg/kg/day 6.0E-03 mg/kg/day 6.E-06 

Technical Chlordane '• 0.73538 mg/kg I.8E-07 mg/kg/day 3.5E-I (mg/kg/dayH 6.E-08 2.1E-06 mg/kg/day 5.0E-04 mg/kg/day 4.E-03 
Aluminum 21793 mg/kg NC NC 6.2E-02 mg/kg/day 1.0E+00 nig/kg/day 6.E-02 
Arsenic 12.2 mg/kg 3.06-06 mg/kg/day 1.5E+00 (mg/kg/dayH 4.E-06 3.5E-05 mg/kg/day 3.0E-O4 mg/kg/day l.E-Oi 

Chromium - 291 mg/kg NC NC 8.3E-04 mg/kg/day 3.0E-O3 nig/kg/day 3.E-0I 

Copper 324 mg/kg NC NC 9.26-04 mg/kg/day 3.0E-02 mg/kg/day 3.E-02 

Lead 591 mg/kg 1.4E-04 mg/kg/day 1.76-03 mg/kg/day 

Manganese 4126 mg/kg NC NC 1.26-02 mg/kg/day 71E-02 mg/kg/day 2.E-01 

VALUE VALUE 

-
Mercury 0.611 mg/kg NC NC 23E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03 
Molybdenum 87.7 mg/kg NC NC 2.5E-04 mg/kg/day 50E-O3 mg/kg/day 5.E-02 
Nickel 387 mg/kg NC NC 1.IE-3 mg/kg/day 2.0E-02 mg/kg/day 6.E-02 
Thallium • 0,585 mg/kg NC NC 1.76-06 mg/kg/day 8.0E-O5 mg/kg/day 2.E-02 
Vanadium 103 mg/kg NC NC V 2,96-04 mg/kg/day 7.0E-03 tug/k g/day 4.E-02 
Toxicity Equivalency (Dioxirw/Fi—in* 0.000109 mg/kg 2.76-11 mg/kg/day I.5E+05 (mg/kg/dayl-l 4.E-06 3.1E-10 mg/kg/day ' 

EXPOSURE ROUTE TOTAL 2.E-05 , 1.E+00 

DERMAL 2-Mclhyliiaphlhalcnc 0.17022 mg/kg NC NC I8E-07 mg/kg/day 2.0E-02 mg/kg/day 9.E-06 
Accnaphlhylcnc 0.49749 mg/kg NC NC 5.26-07 mg/kg/day 6.0E-02 mg/kg/day 9E-06 
Benzo(a)anlliracci- 3.41086 mg/kg 3.0E-07 mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-07 3.56-06 mg/kg/day 3.0E -02 mg/kg/day l.E-04 
Bcn/o(a)pyrcne 3.41803 mg/kg 3.0E-07 mg/kg/day 7.36+00 (mg/kg/day )-l 2.E-06 3.5E-06 mg/kg/day 3.0E-02 mg/kg/day l.E-04 
Benzb(b)fluoranIhcnc 4.28861 mg/kg 3.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 4.4E-06 mg/kg/day 3.0E-02 mg/kg/day 1.6-04 
Benzol g,li.i)pcrylcnc 2.87139 mg/kg NC NC 3.06-06 mg/kg/day 3.0E-02 mg/kg/day 1.6-04 
Dibcnzo(a,h)anlliraccne 0.72851 mg/kg 6.5E-08 mg/kg/day 7.3E+00 (mg/kg/dayH 5.E-07 .. 7.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E -5 
hide——,2.3-cdlpyrcnc 3.0929 mg/kg 2.7E-07 mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-7 3.26-06 mg/kg/day 3.0E-O2 mg/kg/day l.E-04 
Phcn anlhreii c 5.30136 mg/kg NC NC 5.56-06 mg/kg/day 3.0E-02 mg/kg/day 2.6-04 
alpha -Clilordane 0.03592 mg/kg 9.86-10 mg/kg/day 3.5E-01 (mg/kg/dayH 3.E-10 , . 1.16-08 mg/kg/day S.OE-4 mg/kg/day 2.6-05 
Aroclor-1254 0.83872 mg/kg 8.0E-08 mg/kg/day 2.06+00 (mg/kg/dayH 2.E-07 9.4E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-02 
Aroclor-1268 0.13953 mg/kg 1.3E -08 mg/kg/day 2.0E+00 (mg/kg/day )-l 3.E-0S , 1.6E-07 mg/kg/day 2 .06-5 mg/kg/day 8.E-03 
Endosulfan SuITate 0.01269 mg/kg NC NC 1.0E-08 mg/kg/day 6.06-03 nig/kg/day 2.E-06 
Technical Chlordane 0.73538 mg/kg 2.0E-8 mg/kg/day 3.SE-0I (mg/kg/dayH 7.E-09 . 2.3E-07 mg/kg/day 5.06-04 mg/kg/day 5.6-04 
Aluminum 21793 mg/kg NC NC 1.06-02 mg/kg/day -Arsenic 12.2 mg/kg 2.5E .7 mg/kg/day I.5E+O0 (mg/kg/dayH 4.E-7 . 2.9E-06 mg/kg/day 3.06-04 mg/kg/day l.E-02 
Chromium 291 mg/kg NC NC 7.SE-05 mg/kg/day , —ipper 324 mg/kg NC NC 3.0E-02 • mg/kg/day -Lead 591 mg/kg 1 
Manganese 4126 mg/kg NC NC 2.8E-03 mg/kg/day 

.

-Mercury 0.811 mg/kg NC NC 2.IE-05 mg/kg/day 
Molybdcrmm S7.7 mg/kg NC NC S.OE -03 mg/kg/day -

, , Nickel 387 mg/kg NC NC 8.0E-O4 mg/kg/day 
Thallium 0.585 mg/kg NC NC . 8.0E-05 mg/kg/day 
Vanadium 103 mg/kg NC NC . 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxiiw/Fi—_t 0.000109 mg/kg 2.2E-12 mg/kg/day l.SE+05 (mg/kg/dayH 3.E .7 2.6E-I1 mg/kg/day 

I 

-

EXPOSURE ROUTE TOTAL 4.6-06 7.6-02 
EXPOSURE POINT TOTAL 2.6-05 I.E+00 

EXPOSURE MEDIUM TOTAL 2.6-5 . - 1.6+00 ,SOIL TOTAL , 2.E-05 . • . , 1.E+00 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.I2.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE I 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; CHILD 

EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

MEDIUM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RIC (1) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALVE UNITS VALUE I'MTS 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-Methy (naphthalene 0.07478 mg/kg NC NC I.4E-07 mg/kg/day 2.06-02 mg/kg/day 7.E-06 

Accn aptuhylenc 0.19279 mg/kg NC NC 3.7E-07 mg/kg/day 6.0E-02 mg/kg/day 6.E-06 

Benzo(a)anIIi—cene 3.5 mg/kg 5.7E-07 mg/kg/day 7.36-01 (mg/kg/dayH 4.E-7 6.6E-06 mg/kg/day 3.06-02 mg/kg/day 2.E-04 

Ben zo(a)pyrenc 3.1 mg/kg 5.06-07 mg/kg/day 7.3E+O0 (mg/kg/dayH 4.E-06 5.9E-06 mg/kg/day 3.06-02 mg/kg/day 2-E-04 

Benzo(b)l—oranthcnc 3.1 mg/kg 5,06-07 mg/kg/day 7.3E-01 (mg/kg/dayH 4.E-07 5.9E-06 mg/kg/day 3.06-02 mg/kg/day 2. E-04 

Benzo(g.h.i)pcrylcnc 2.07671 mg/kg NC NC 3.9E-06 mg/kg/day 3.0E-02 mg/kg/day l.E-04 
Dib—zo(a,h}antl—icene 0.77 mg/kg l .  E -07 mg/kg/day 7.3E+00 (mg/kg/day )-l 9.E-07 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05 
Indcno(1.2.3-cd)pyrcnc 2.18335 mg/kg 3.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-l 3.E-07 4.1E-06 mg/kg/day 3.0E-02 mg/kg/day l.E-04 

Phenanthrene 4.8 mg/kg NC NC 9.1E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04 

alpha-Chlo—ane 0.0061 mg/kg 9.9E-10 mg/kg/day 3.5E-01 (mg/kg/dayH 3.6-10 1.2E-08 mg/kg/day 5.05-04 mg/kg/day 2.E-05 
Aroclor-1254 0.38 mg/kg 6.2E-08 mg/kg/day 2.0E+00 (mg/kg/dayH 1.6-07 7.2E-07 mg/kg/day 2.05-05 mg/kg/day 4.E-02 
Aroclor-1268 0.24667 mg/kg 4.0E-08 mg/kg/day 2.0E+00 (mg/kg/dayH 8.E-08 4.7E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02 
gamma-Chlordane 0.005 mg/kg 8.IE-I0 mg/kg/day 3.5E-0I (mg/kg/dayH 3.E-10 9.5E-09 mg/kg/day 5.06-04 mg/kg/day 2.E-05 

Technical Chlordane 0.62618 mg/kg I.0E-07 mg/kg/day 3.5E-01 (mg/kg/dayH 4.E-08 I.2E-06 mg/kg/day 5.0E-O4 mg/kg/day 2. E-03 

Aluminum 15554 mg/kg NC NC 3.0E-O2 mg/kg/day 1.06+00 mg/kg/day 3.E-02 
Antimony 4.3 mg/kg NC NC 8.2E-06 mg/kg/day 4.0E-04 mg/kg/day 2.E-02 
Al—nic - 9.6 mg/kg I.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 I.8E-05 mg/kg/day 3,06-04 mg/kg/day 6.E-02 
Cadmium 4.35 mg/kg NC NC 8.3E-06 mg/kg/day 1.06-03 mg/kg/day 8-E-03 
Chromium 271 mg/kg NC NC 5.1 E-04 mg/kg/day 3.0E-03 mg/kg/day 2.E-0I 
Copper 436 mg/kg- NC NC 8.3E-04 mg/kg/day 3.06-02 mg/kg/day 3.E-02 
Lead 179 mg/kg 2.96-05 mg/kg/day 3.4E-04 mg/kg/day -Manganese 599 mg/kg NC NC 1.1 E-03 uig/kg/day 7.IE-02 mg/kg/day 2.E-02 
Mercury 0.757 mg/kg NC NC I.4E-06 nig/kg/day 3.0E-04 mg/kg/day 5. E-03 
Nickel 142 mg/kg NC NC 2.7E-04 nig/kg/day 2.0E-O2 mg/kg/day l.E-02 
Thallium 0.37 mg/kg NC NC 7.0E-07 mg/kg/day 8.0E-O5 mg/kg/day 9. E-03 
Vanadium 79 mg/kg NC NC 1.56-04 mg/kg/day 7.0E-03 tug/kg/day 2.E-02 
Tovicilv liqniv—ency (Dioxin.—.'tiiuns 0,00012 mg/kg 2.06-11 nig/kg/day 1.56+05 (mg/kg/day). 1 3.6-06 2.36-10 mg/kg/day 
Toxicily LquivuICIK.•!• ri'CM CunucH-; 00000249 mg/kg 4,16-12 mg/kg/day I'.SE+05 (mg/kg/dayH 6 E-07 4.76-11 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-05 4.E-01 1 

DERMAL 2-Mcihylnaphthalcnc 0.07478 mg/kg NC NC 5.26-08 mg/kg/day 2.0E-02 mg/kg/day 3.E-06 1 
Accnaplilliylcnc 0,19279 mg/kg NC NC I.3E-07 mg/kg/day 6.0E-02 mg/kg/day 2.E-06 
llcii-itutuulli—cene 3,5 mg/k K 2.16-07 nig— g/day 7.36-01 (mg/kn/day)-l 2. E-07 2.46-06 mg/kg/day 3.0E-O2 mg/kg/day 8.E-05 
Men——Ipyrcnc 3.1 niK/ks 1.K1'..I17 ing/k g/day 7.3HHKI (mg/kg/dayH LP.-— 2.1E-06 mg/kg/day 3,011-02 mg/kg/day 7.E-05 

: llcii/iirbllluiitaiitlicnc 
Ben Z—g,li.i)perytcuc 

3.1 
2.07671 

niK/kg 
mg/kg 

1 .HI.-4J7 
NC 

iiig/kR/day 7.3C-OI 
NC 

Img/kg/dayH l.E-07 2.IE-06 
1.45-06 

mg/kg/day 
mg/kg/day 

3.0E-02 
3.0E-02 

mg/kg/day 
mg/kg/day 

7.E-05 
5.E-05 

Dibenzot a,li)ainliraccnc 0.77 mg/kg 4.66-08 mg/kg/day 7.3E+00 (mg/kg/dayH 3.E-07 5.36-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 
1—leno( 1,2,3-cd)pyrcne 2.18335 mg/kg 1.36-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-0S 1.56-06 mg/kg/day 3.06-02 mg/kg/day 5E-05 
—ien_ithr—c 4.8 mg/kg NC NC 3.36-06 mg/kg/day 3.0E-02 mg/kg/day l.E-04 
alpha-Chlordane 0.0061 mg/kg 1.16-10 mg/kg/day 3.5E-OI (mg/kg/day)-l 4.E-11 1.36-09 mg/kg/day 5.0EJM mg/kg/day 3.6-06 
Aroclor-1254 0.38 mg/kg 2.46-08 mg/kg/day 2.0E+00 (mg/kg/day)-l 5.E-08 2.86-07 mg/kg/day 2.0E-O5 mg/kg/day 1.5-02 
Aroclor-1268 0,24667 mg/kg 1.66-08 mg/kg/day 2.0E+00 (mg/kg/day)-l 3.E-0S 1.8E-07 mg/kg/day 2.0E-05 mg/kg/day 9.E-03 
gamma-Chlordane 0.005 mg/kg 9.16-11 mg/kg/day 3.5E-0I (mg/kg_ay)-l 3.E-II 1.16-09 mg/kg/day S.OE-04 mg/kg/day 2.6-06 
Technical Chlordane 0.62618 mg/kg 1.16-08 mg/kg/day 3.5E-01 (mg/kg/dayH 4.E-09 1.36-07 mg/kg/day S.OE-04 mg/kg/day 3-5-04 
Aluminum 15554 mg/kg NC NC - I.OE-02 mg/kg/day 
Antimony 4.3 mg/kg NC NC - 6.06-05 mg/kg/day 
Arsenic 9.6 mg/kg 1.36-07 mg/kg/day I.5E+00 (mg/kg/day)-1 2.E-07 1.56-06 mg/kg/day 3.06-04 mg/kg/day 5.E-03 
Cadmium 4.35 mg/kg NC NC 2.36-08 mg/kg/day 2.56-05 mg/kg/day 9.E-04 
Chromium 271 mg/kg NC NC - 7.56-05 mg/kg/day 
Copper 436 rag/kg NC NC 3.06-02 mg/kg/day 
Lead 179 mg/kg -

_ 
_ • 

Manganese 
Mercury 

599 
0.757 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC . 

-
2.8E-03 
2.IE-05 

mg/kg/day 
mg/kg/day 

Nickel 142 mg/kg NC NC 8.06-04 mg/kg/day 
Thallium 0.37 mg/kg NC NC _ 

8.06-05 mg/kg/day 
Vanadium 79 mg/kg NC NC • ! 

_ 
- 1,86-04 mg/kg/day 

n.ct____b. and Consulting, Ine. 



TABLE 7.1 J.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRE-T/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT-

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; CHILD  ^ _ 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RITJ/R—'(I) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALVE VNITS  VALUE UNITS 

Toxicily Equivalency (Dio\in.s/Fur_is 0.00012 mg/kg 1.6E-12 mg/kg/day 1.5E+05 {mg/kg/day)-l 2.6-07 L9_.ll mg/kg/day , 
Toxicity Equivalency (PCB Conac—— 0.0000249 mg/kg 3.46-13 mg/kg/day I.5E+05 (mg/kg/dayH S.E-08 4.06-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.6-06 3.5-02 

EXPOSURE POINT TOTAL 1.6-05 . . .  . , 5.6-01 

EXPOSURE MEDIUM TOTAL 1.6-05 • 5.5-01 

SEDIMENTTOTAL  . . . : . „  _ l.E-05 5.E-01 

SURPAC6 SURFACE WATER GREYSTONE MILL POND INGESTION Arsenic 0.00055 mg/l 2.2E-08 mg/kg/day I.5E+00 mg/kg/day 3,6-08 2,66-07 mg/kg/day 3.06-04 mg/kg/day 9. E-04 

WAT6R Manganese 0.144 mg/l NC NC 6.85-05 mg/kg/day 2.46-02 mg/kg/day 3.E-03 
Mercury 0.00000193 mg/I NC NC 9.26-10 mg/kg/day 3.0E-04 mg/kg/day 3.E-06 
Nitrile-N 0.13 mg/l NC NC 6.2E-05 mg/kg/day 1.06-01 mg/kg/day 6. E-04 
Toxicity Equivalency (Dioxins/Fura—i" 5.64E-09 mg/l 2.3E-13 mg/kg/day I.5E+05 mg/kg/day 3.6-08 2.7E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 7.E-0S 4,6-03 

DERMAL Arscnic 0.00055 mg/l 1.2E-09 mg/kg/day 1.5E+00 mg/kg/day 2.E-09 I.4E-08 mg/kg/day 3,05-04 mg/kg/day 5. E-05 
Manganese 0.144 mg/I NC NC 3.76-06 mg/kg/day 9.6E-04 mg/kg/day 4.E-03 
Mercury 000000193 mg/l NC NC 1 4.9E-11 mg/kg/day 2.1 E-05 mg/kg/day 2.E-06 
Nilritc-N 0.13 mg/l NC NC - 1.05-01 mg/kg/day 
Toxicily Equivalency (Dinxin— -run*; 5.64E-09 mg/l 3,96-11 mg/kg/day 1.5E+05 mg/kg/day 6.6-06 4.6E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.6-06 4.E 03 

EXPOSURE POINT TOTAL 
EXP0SUR6 M6DIUM TOTAL 

. , , . . 6.6-06 
6.6-06 ' 

8.E 
8.E 

03 
03 

SURFACE WATER TOTAL 6.E-06 8.E 03 

BIOTA COMBINED FISH DIE' GREYSTONE MILL POND INGESTION Acenaphthylene . 0,0022 mg/kg NC NC 6.6E-07 mg/kg/day , 6,05-02 mg/kg/day I  E 05 
Bcnzo(a)pyrcnc 0.00099 mg/kg 2.56-08 mg/kg/day 7.36+00 (mg/kg/day)-1 2.E-07 3.06-07 mg/kg/day 3.05-02 mg/kg—y l.E 05 
Benzo(g.h.i)pcrylcnc 0.0012 mg/kg NC NC 3.66-07 mg/kg/day 3,06-02 mg/kg'day I  E 05 
BcnzolbUluoranlhenc 0.00092 mg/kg 2.46-08 mg/kg/day 7.36-01 (mg/kg/dayH 2.E-08 2.86-07 mg/kg/day 3.OE-02 mg'kg/day 9.E 06 
Dibcnzo(a.h}anlhracci 0,00057 mg/kg I.5E-08 mg/kg/day 7.3E+O0 (mg/kg/dayH 1.6-07 I.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6E 06 
Itidcr—(l.2.3-cd)pyrcuc 0.00092 mg/kg 2,4E;08 mg/kg/day 7.36-01 (mg/k g/day)-l 2.6-08 2.86-07 mg/kg/day 3.0E-02 mg/kg/day 9.E 06 
Pl-ilulllllfcnc 0,008 mg/kg NC , NC - 2.4E-06 mg/kg/day 3.0E-02 mg/k g/day 8.E 05 
4,4--DDI> 0.1113 mg/ kg 3.3E-07 mg/kg/day 2,46-01 (mg/kg/dayH 8.6-08 3.9E-06 mg/kg/day 5.0E-04 mg/k g/day SE 03 
4,4'-UUP. 0.0329 mg/kg 8.5E-07 mg/kg/day 3.4E-OI (mg/kg/dayH 3,6-07 9.9E-06 mg/kg/day 5.0E-04 mg/kg/day •2.E 02 
4.4--DDT 0.003 mg/kg 7.7E-08 mg/kg/day 3,46-01 (mg/kg/dayH 3.6-08 . 9.0E-O7 mg/kg/day 50E-04 mg/kg/day 2.E-03 
alpha -Clilordanc 0.014 mg/kg  3.6E-07 •ng/kg/day 3.56-01 (mg/kg/dayH 1.6-07 4,26-06 mg/kg/day S.OE-04 nig/kg/day' 8. E-03 
Aroclor-1254 0.177 mg/kg 4.6E-06 mg/kg/day 2.0E+O0 (mg/kg/dayH 9.E-06 5.36-05 mg/kg/day 2.0E-0S mg/kg/day 3.E+00 
Aroclor-1268 0,0851 mg/kg 2.2E-06 mg/kg/day 2.0E+00 (mg/kg/dayl-l 4.E-06 2,66-05 mg/kg/day . 2.0E-05 mg/kg/day I.E+00 
Dieldrin 0.0027 mg/kg 7.0E-O8 mg/kg/day L66+01 (mg/kg/dayH l.E-06 8.1 E-07 mg/kg/day 5.0E-05 mg/kg/day 2.E-02 
gamma-Chlordane 0.006 mg/kg 1.5E -07 mg/kg/day 3.56-01 (mg/kg/dayH 5.E -08 ' 1.85-06 mg/kg/day 5.06-04 mg/kg/day 4.E-03 
Heptachlor Epoxide 0.0008 mg/kg 2.1E-08 mg/kg/day 9.16+00 (mg/kg/dayH 2.E-07 " ' 2.4E-07 mg/kg/day I.3E-05 mg/kg/day 2.E-02 
Technical Chlordane 0.2056 mg/kg 5.3E-06 mg/kg/day 3.56-01 (mg/kg/day )-l 2.E-06 6.2E-05 mg/kg/day 5.0E-04 mg/kg/day I.E-01 
Lead 0.5 mg/kg I.3E-05 mg/kg/day I.SE-04 mg/kg/day 
Mercury 0.226 mg/kg NC NC 6.BE-05 mg/kg/day 3.0E-O4 mg/kg/day 2.E-01 
Mercury (methyl) 0.328 mg/kg NC NC 9.9E-05 mg/kg/day 1.0E-O4 mg/kg/day LE+00 
Zinc 22 mg/kg NC NC 6.65-03 mg/kg/day 3.0E-OI mg/kg/day 2.E-02 
Toxicity Equivalency (Dioxins/Furans 0.O0O0O136 mg/kg 3.5E-11 mg/kg/day 1.56+OS (mg/kg/dayH 5.E-06 4.1E-10 mg/kg/day 

EXP0SUR6 ROUTE TOTAL 2 E-05 5.4.E+00 
EXPOSURE POINT TOTAL 2.6-05 ' 5.4.E+00 

6XPOSUR6 MEDIUM TOTAL • . . 2.E-05 5.4.E+00 
COMBINED FISH DIET TOTAL . 

. . . . . . . . 
.i . — l.E-05 , . 5.4.E+00 

. TOTA L RECEPTO R RISK ACROSS ALL MEDIA 7.E-051 TOTAL RECEPTO R HAZARD ACROS S ALL MEDIA II 6.9.E+00 

NOTES: 
(1) - Blank cells indicate thai an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
- • Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: RAR 
Checked by: KM 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.13.RME 

C A L C U L A T I O N O F C H E M I C A L CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - C U - R E N T / F U T U R E - RECREATIONAL ANGLER - A D U L T - COMBINED FISH D I E T - ALLENDALE 


BASELINE HUMAN HEALT H RISK A S S E S S M E N T - I N T E R I  M FINAL | 
CENTREDAL E MANOR RESTORATION P R O J E C  T SUPERFUND SITE i 

NORTH PROVTOENCE, RHODE ISLAND ' 

SCENARIO T I M E F R A M E  ; CURRENT/FUTURE 
R E C E P T O  R POPULATION ; R E C R E A T I O N A  L ANGLER 
R E C E P T O  R A C E  : ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

P O I N  T 
EXPOSURE 

ROUTE 
C H E M I C A  L VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UN1T RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION. 

RID/RIC(1) HAZARD 
QUOTIENT 

VALUE 1 UNITS VALUE UNITS VALUE UNITS . VALUE' UNITS 

SOIL SOIL ALLENDALE POND INGESTION 2.3.7,8-TCDD 0.00027 mg/kg 1.2E-I2 mg/kg/day 1.55+05 (rilg/kg/dayH 2,5-07 . 6.9E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.6-07 

DERMAL 2,3,7,8-TCDD 0.00027 mg/kg 2.SE-13 mg/kg/day 1.5E+05 (mg/kg/day )-l 4.6-03 I.6E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-08 

EXPOSURE POINT TOTAL 2.E-07 OE+00 
EXPOSURE MEDIUM TOTAL 2. E-07 O.E-O0 

SOU, T O T A  L 2.E-07 ^ 0.E+00 

SEDIMENT S5DIMENT ALLENDALE POND INGESTION 2-MclIiylnaplilIlalc,ic 0 13608 mg/kg NC NC 3.5E-09 tng/kg/day 2.0E-U2 nigrkg/dav 2.E-07 
Acctiaplithylcnc 0.97 mg/kg NC NC 2.5E-08 mg/kg/day 6.0E-02 mg/kg/day 4.E 07 
Bcnzo{a)anlli—ccue 3.4 mg/kg I.SE-08 mg/kg/day 7.3E-01 (mg/kg/dayH l.E-08 8.65-08 Ulg/kg/day 3.0E-02 mg/kg/day 3.E 06 
Benzo(a)pyrcnc 4 mg/kg I.7E-08 mg/kg/day 7.35+00 (mg/kg/day}-l l.E-07 1.05-07 nig/kg/day 3.0E-O2 mg/kg/day 3.E 06 
Bcnzo(b)ITuO—nthciie 4.4 mg/kg 1.9E-08 mg/kg/day 7.36-01 (mg/kg/dayH l.E-08 1.15-07 mg/kg/day 3.0E-02 mg/kg/day 4.E 06 
Bcnzo(g,h,i)perylcnc 2 mg/kg NC NC 5.IE-08 mg/kg/day 3.0E-O2 mg/kg/day 2.E 06 
Benzo(k)(1uo_nllictic 3.9 mg/kg I.7E-0S mg/kg/day 7.36-02 (mg/kg/day)-1 I.E-09 9.96-08 mg/kg/day 3.0E-02 mg/kg/day 3.E 06 
bis(2-Elhylhcxyi)phi-iaIalc 3.2 mg/kg 1.46-08 mg/kg/day 1.4E-02 (mg/kg/day)-1 2.E-10 8.16-08 mg/kg/day 2.0E-02 mg/kg/day 4.E 06 
Dibcnzo(a.h)anlli—cene 2 mg/kg 8.76-09 mg/kg/day 7.36+00 (mg/kg/day)-1 6.E-08 5.16-08 mg/kg/day 3.OE-02 mg/kg/day 2.E 06 
lndcno( 1,2.3 -cd )pyrcnc 3.2 mg/kg I.4E-08 mg/kg/day 7.36-01 (nig/kg/day)-I l.E-08 8.15-08 mg/kg/day 3.0E-02 mg/kg/day 3,5 06 
Pcnlachlorophenol 6.5 mg/kg 2.8E-OS mg/kg/day I.2E-01 (mg/kg/dayH 3.E-09 1.76-07 mg/kg/day 3,06-02 mg/kg/day 6.E 06 
—icnanlhrcne 4.8 mg/kg NC NC 1.25-07 mg/kg/day 3.06-02 mg/kg/day 4.E 06 
alpha-Chlordane 0.01)3 mg/kg 4.96-11 mg/kg/day 3.5E-01 riiig/kg—y)-I 2.6-11 2.95-10 mg/kg/day 5.0E-04 mg/kg/day 6.E 07 
Aroclor-1254 2.4 mg/kg I.OE-08 mg/kg/day 2.06+00 (mg/kg/day)-1 2.6-08 6.16-08 mg/kg/day 2,05-05 mg/kg/day 3.E 03 
Aroclor-1260 0.2 mg/kg 8.7E-10 mg/kg/day 2.06+O0 (mg/kg/day)-1 2.6-09 5.16-09 mg/kg/day 2.06-05 mg/kg/day 3.E-04 
Aroclor-1268 0.079 mg/kg 3.4E-10 mg/kg/day 2.06+00 (mg/kg/day)-1 7.6-10 2.05-09 mg/kg/day 2.OE-05 mg/kg/day I.E-04 

delta-BHC 0.0014 mg/kg NC NC 3.65-11 mg/kg/day 3.0E-04 mg/kg/day l.E-07 
Dieldrin 0.009 mg/kg 3.96-11 mg/kg/day 1.66+01 (mg/kg/day )-I 6.6-10 2.36-10 mg/kg/day 5.06-05 mg/kg/day 5.E-06 
Endosul—n II 0.037 mg/kg NC NC 9.46-10 mg/kg/day 6,05-03 mg/kg/day 2.E-07 
Endosiiiran sul—Ic 0.0027 mg/kg NC NC 6.9E-11 mg/kg/day 6.OE-03 mg/kg/day l.E-08 
Endrin atilcliyilc 0,01129 •••—/-— NC NC 7.4E-11 mg/kg/day 3.0F.-O4 mg/kg/day 2.E-07 
Endrin Ketone (I.003H mg/kK NC NC 9.7E-1I mg/kg/day 3,06.1)4 mg/kg/day 3,E-07 
gaillllla-Clilordanc 11,1)17 mg/kg 7.46-11 ing/kg—ay 3.56-01 (mg/kg/day)-1 3 .El  l 4.36-10 mg/kg/day S.OE-04 mg/kg/day 9.E-07 
Technical Qilordane 0,65 mg/kg 2.SE-09 nig—g/day 3.SE-OI (mg/kg/dayj-l 1.6-09 1.76-08 mg/kg/day 5.0E-O4 mg/kg/day 3,E-05 
Antimony 4.8 mg/kg NC NC 1.2E-07 mg/kg/day 4.0E-O4 mg/kg/day 3.E-04 
Arsenic 5.8 mg/kg 2.5E-OS mg/kg/day 1.56+00 (mg/kg/day)-1 4.6-08 1.5E-07 mg/kg/day 3.0E-04 mg/kg/day S.E-04 
Cadmium 1.2 mg/kg NC NC 3.1E-08 mg/kg/day 1.0E-03 mg/kg/day 3.E-05 
Chromium 238 ' mg/kg NC NC 6.16-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03 
Lead 488 mg/kg 2.16-06 mg/kg/day ~ 1.3E-05 mg/kg/day 
Manganese 531 mg/kg NC NC 1.4E-05 mg/kg/day 7.1E-02 mg/kg/day 2.6-04 
Mercury 0.97 mg/kg N  C NC 2.5E-08 mg/kg/day 3.0E-04 mg/kg/day 8.6-05 
Nickel 26.7 mg/kg NC NC 6.8E-07 mg/kg/day 2.06-02 mg/kg/day 3.E-05 
Thallium 6.8 mg/kg NC NC 1.7E-07 mg/kg/day 8.06-05 mg/kg/day 2.E-03 
Vanadium 45.9 mg/kg NC NC 1.26-06 mg/kg/day 7.06-03 mg/kg/day 2.5-04 
Toxicity Equivalency (Dioxins/Furans 0.0057 mg/kg 2.56-11 mg/kg/day I.5E+05 (mg/kg/dayH 4.E-06 1.55-10 mg/kg/day 
Toxicily Equivalency (PCB Congener 0.000000112 mg/kg 4.96-16 mg/kg/day I.5E+05 (mg/kg/dayH 7.E-1I 2-85-15 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-06 9. E-03 
DERMAL 2-Mclliyliiaptillialenc 0.13608 mg/kg NC NC 3,15-09 mg/kg/day 2.06-02 mg/kg/day 2.E 07 

Acenaplithylcnc 0.97 mg/kg NC NC 2.26-08 mg/kg/day 6.0E-O2 mg/kg/day 4.E 07 
Bcnzo(a)anlh—cene 3.4 mg/kg 1.36-08 mg/kg/day 7.3E-0I (mg/kg/day)-1 1.5-08 7.7E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E 06 
Benzo(a)pyrctie 4 mg/kg 1.55-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 1.5-07 , 9.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E 06 
Bcnzo(b)nuoraulhcnc 4.4 mg/kg 1.76-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 l.E-08 9.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E 06 
Bciizo(g.li,i}pcrylcnc 2 mg/kg NC NC 4.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E 06 
Bcnzo(k)Huoranlhciic 3.9 mg/kg 1.56-08 tng/kg/day 7.36-02 (mg/kg/day)-1 I.E-09 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E 06 
bis(2-EUrylh—yl)plithalatc 3,2 mg/kg 9.56-09 mg/kg/day 1.4E-02 (nig/kg/day)-l I.E-10 , 5.55-08 tng/kg/day 2.OE-02 mg/kg/day 3.5 06 
Dibcnzo(a,h)amhraccilc 2 mg/kg 7.76-09 mg/kg/day 7.3E+00 (mg/kg/day )-l 6.E-08 4.55-08 mg/kg/day 3.0E-02 nig/kg/day 2-E 06 
Indcno(l,2,3-cd)pyrcnc 3.2 mg/kg 1,26-08 mg/kg/day 7.3E-OI (mg/kg/dayH 9.6-09 7.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E 06 
Penlachlorophcnol 6.5 mg/kg 4.8E-08 mg/kg/day I.2E-01 (nig/kg/dayH 6.E-09 2.85-07 mg/kg/day 3.06-02 mg/kg/day 9.E-06 
Phcnanlhrcnc 4.8 mg/kg NC NC 1.15-07 mg/kg/day 3.06-02 , mit/kii/dav 4.E-06 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.13.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS ' NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

RfD/RfCd) 

VALUE UNITS 

HAZARD 
QUOTIENT 

_lpha-Q.lo.dane 0,0113 mg/kg 1.3E-II mg/kg/day 3.5E-01 (mg/kg/day)-1 5.E-I2 7.8E-I1 mg/kg/day 5.OE-04 mg/kg/day 2.E-07 
Aroclor-1254 2.4 mg/kg I.OE-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 ; 5.BE-08 mg/kg/day 2.0E-05 mg/kg/day . 3  . E-03' 
Aroclor-1260 0.2 mg/kg 8.3E-IO mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 4.8E-09 mg/kg/day 2.0E-O5 mg/kg/day 2. E-04 
Aroclor-1263 0.079 tag/kg 3.3E-10 mg/kg/day 2.0E+00 (niglkg/dayyi 7.E-I0 J.9E-09 mg/kg/day 2.0E-O5 mg/kg/day l.E-04 
dclta-BHC 0.0014 mg/kg NC NC 2.4E-1I mg/kg/day 3.0E-04 mg/kg/day 8.E-08 
Dieldrin 0.009 mg/kg 2.7E-11 mg/kg/day I.6E+01 (mg/kg/day)-1 4.E-I0 1.6E-10 mg/kg/day 5.0E-05 mg/kg/day 3.E-06 
Endosulfan II 0.037 mg/kg NC NC 6.4E-10 mg/kg/day 6.0E-03 mg/kg/day l.E-07 
Endosulfan sulfate 0,0027 mg/kg NC NC 4.7E-I1 mg/kg/day 6.OE-03 mg/kg/day 8.E-09 
Endrin aldehyde 0.0029 mg/kg NC NC S.OE-11 mg/kg/day 3.0E-04 mg/kg/day 2. E-07 
Endrin Ketone 0.0038 mg/kg NC NC 6.6E-II iii_J kg/day 3.0E-04 mg/kg/day 2.E-07 
gamma-Qihrdanc O.OI7 mg/kg 2.0E-I. mg/kg/day 3.5E-0! (mglkg/dayhl 7.E-12 1.2E-J0 iiiglkg/duy 5.0E-O4 Hig/kg/day 2. E-07 
Technical Chlordane 0.65 mg/kg 7.7E-IO mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-10 4.5E-09 mg/kg/day 5.0E-O4 mg/kg/day 9.E-06 
Antimony 4.8 mg/kg NC NC 6.0 E-05 mg/kg/day 
Arsenic 5.8 mg/kg '5.2E-09 mg/kg/day 1.5E+00 {mg/kg/dayH 8.E-09 3.0E-08 mg/kg/day 3.0 E-04 mg/kg/day l.E-04 
Cadmium 1.2 mg/kg NC NC 2.1E-I0 mg/kg/day 2.5 E-05 mg/kg/day 8.E-06 
Chromium 238 mg/kg NC NC 7.5 E-05 mg/kg/day 
Lead 488 mg/kg 0.0E+00 mg/kg/day 
Manganese Ml mg/kg NC NC 2.8 E-03 mg/kglday 
Mercury 0.97 mg/kg NC NC i 2.1 E-05 mg/kg/day 
Nickel 26,7 mg/kg NC NC S.OE-04 mg/kg/day 
Thallium 0,8 mg/kg NC NC 8.0E-O5 mg/kg/day 
Vanadium 45.9 mg/kg NC NC 1.8 E-04 mg/kg/day 
Toxicily Equivalency {Dioxiiis/Fiiraiis 0,0057 mg/kg 5.1E-12 mg/kg/day I.5E+05 (mg/kg/day)-1 8. E-07 3.0E-II mg/kg/day 

' Toxicily Equivalency (PCD Congener 0.000000112 mg/kg 1.0E-I6 mg/kg/day I.5E+0. (mg/kg/day)-1 t.E-ll 5.8E-16 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-06 3. E-03 

EXPOSURE POINT TOTAL 5.E-06 l.E-02 
EXPOSURE MEDIUM TOTAL 5.E-06 l.E-02 

SEDIMENT TOTAL 5.E-06 l.E-02 

SURFACE SURFACE WATER ALLENDALE POND INGESTION . Tctracliloro C-icnc 0,0007 mg/l 3.IE-10 mg/kg/day 5.4E-OI mg/kg/day 2.E-I0 1.8E-09 mg/kg/day I.OE-02 mg/kg/day 2.E-07 
WATER „i(.(2-RihyHic*yl)pl.lliala.c 0,001 mg/l 4.4E-I0 mg/kg/day 1.4E-02 mg/kg/day 6.E-I2 2.5E-09 mg/kg/day 2.0E-02 mg/kg/day l.E-07 

Aldrln 11,00-011 mg/l 4.HI.-.2 mg/kg/day l.7F,-0l mg/kg/day B.E-II 2.IIR-1I mg/kg/day 3.0E-OS mg/kg/day 9, E-07 
ulplia-Oiloidauc ll.(XK-KH)69 'MB/I 3.01',-13 ".-/kg/day 3.5E--1 mg/kg/day I.E-13 1..E-I2 mg/kg/day S.OE-04 mg/kg/day 4.E-09 
Aroclor-1254 0,0006 mg/l 2.0E-IO mg/kg/day 2.0E+OO mg/kg/day 5.E-I0 I.5E-09 mgVkg/day 2.0E-O5 mg'kg/day 8.E-05 
dclta-BHC 0.0000096 mg/l NC NC 2.4E-1I mg/kg/day 30E-O4 mg/kg/day 8.E-O8 
Endosulfan Sulfate 0,00043 mg/I NC NC 1.1E-09 mg/kg/day 6.0E-03 mg/kg/day 2.E-07 
Endrin Aldehyde O.O0O0O28 mg/l NC NC 7.1E-12 mg/kg/day 3.0E-04 mg/kg/day 2.E-08 
gamma-Chlordane 0.000025 rag/1 I.1E-I1 mg/kg/day 3.5E-0I mg/kg/day 4.E-12 6.4E-11 mg/kg/day 5.0E-04 mg/kg/day l.E-07 
Arsenic 0.0044 mg/l 1.9E-09 mg/kg/day I.5E+00 mg/kg/day 3.E-09 LIE-OS mg/kg/day 3.0E-04 mg/kg/day 4.E-05 
Barium 0.044 mg/1 NC NC 1.1 E-07 mg/kg/day 7.0E-02 mg/kg/day 2.E-06 
Chromium 0.018 mg/1 NC NC 4.6E-08 mg/kg/day 3.OE-03 mg/kg/day 2.E-05 
Lead 0.021 m g  . 9.2E-09 mg/kg/day - 5.3E-08 mg/kg/day 
Manganese 0.98 mg/l NC NC 2.5E-06 mg/kg/day 2.4E-02 mg/kg/day l.E-04 
Mercury 0,00000319 mg/l NC NC 8.1E-12 mg/kg/day 3.0E-04 mg/kg/day 3.E-08 
Thallium 0.0037 mg/l NC . NC 9.4E-09 mg/kg/day 8.0E-05 mg/kg/day l.E-04 
Nitrate 0.773 mg/l NC NC 2.0E-06 mg/kg/day 1.6E+00 mg/kg/day l.E-06 
Nitrite-N 0.139 mg/I NC NC 3.5E-07 mg/kg/day I.OE-01 mg/kg/day 4.E-06 
Toxicity Equivalency (Dioxins/Furans 0.0000011 mg/l 4.8E-13 mg/kg/day 1.5E+05 mg/kg/day 7.E-08 2.8E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL 8.E-08 4. E-04 
DERMAL Telrachloroelhene 0.0007 mg/l 4.9E-08 mg/kg/day 5.4E-0I mg/kg/day 3.E-08 2.9E-07 mg/kg/day I.OE-02 mg/kg/day 3. E-05 

bis(2-Elhylhexy))phihatatc 0.001 nig/1 1.8E-07 mg/kg/day I.4E-02 mg/kg/day 3.E-09 I.IE-06 mg/kg/day 2.0E-O2 mg/kg/day 5-E-05 
Aldrin 0.000011 . mg/l I.2E-10 mg/kg/day 1.7E+01 mg/kg/day 2.E-09 6.8E-I0 mg/kg/day 3.0 E-05 mg/kg/day 2. E-05 
alpha-Chlordane 0.00000069 mg/I 1.7E-I0 mg/kg/day 3.5E-OI mg/kg/day 6.E-11 I.0E-09 mg/kg/day 5.0E-04 mg/kg/day 2.E-06 
Aroclor-1254 0,0006 mg/I 2.0E+00 mg/kg/day 2.0 E-05 mg/kg/day 
dclta-BHC 0.0000096 mg/I NC NC 2.6E-09 ma/kg/day 3.0E-04 mn/kg/dav 9.E-06 

jand Consulting, Inc. 
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TABLE 7.13.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE VALUE U N I T  S 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS VALUE 1 UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS . VAJ.UE UNITS 
QUOTIENT 

Endosulfan Sulfate 0.00043 mg/I NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.0000028 mg/I NC NC 

_
I.4E-09 mg/kg/day 3.0E-04 mg/kg/day 5.E-06 

gamma-Chlordane 0.000025 mg/l 6.2E-09 mg/kg/day 3.5E-01 mg/kg/day 2.E-09 3.6E-08 mg/kg/day 5.0E-04 mg/kg/day 7.E-05 

Arsenic 0.0044 mg/l 3.3E-09 mg/kg/day I.5E+00 mg/kg/day 5.E-09 1.9E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05 

Barium 0.044 mg/I NC NC L9E-07 mg/kg/day 4.9E-03 mg/kg/day 4.E-05 
Chromium 0.0)8 mg/  l NC NC 1.6E-07 mg/kg/day 7.5 E-05 mg/kg/day 2. E-03 
Lead 0.021 mg/  i 

Manganese 0.98 mg/  l NC NC 4.3E-06 mg/kg/day 9.6E-04 mg/kg/day 5.E-03 
Mercury 0.OOOO0319 mg/l NC NC I.4E-11 mg/kg/day 2.1 E-05 mg/kg/day 7. E-07 
Thallium 0.0037 mg/l NC NC I.6E-08 mg/kg/day 8.0E-05 mg/kg/day 2. E-04 

Nitrate 0,773 mg/l NC NC - 1.6E+00 mg/kg/day 

Nitrite-N 0.139 mg/I NC NC - I.0E-0I mg/kg/day 

Toxicity Equivalency (Dioxins/Furans 0.0000011 mg/  l 2.7E-09 mg/kg/day 1.5E+05 mg/kg/day 4.E-04 1.6E-0B mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-04 7, E-03 
EXPOSURE POINT TOTAL 4, E-04 8. E-03 

EXPOSURE MEDIUM TOTAL 4, E-04 8. E-03 

SURFACE WAT ER TOTAL 4.E-04 8. E-03 | 

BIOTA COMBINED FISH DIET ALLENDALE POND INGESTION Acciiaplnhylcnc 0.002 m g / k  g NC NC 3.8E-0? mg/kg/day 6.0E-02 * mg/kg/day 6.E-06 

Bcii/o(a)aiithraccnc 0.0014 m g / k  g 4.6E-08 mg/kg/day 7.3E-OI (mg/kg/dayH 3.E-08 2.7E-07 mg/kg/day - 3.0E-02 mg/kg/day 9.E 06 
Bcti/o(a)pyrcnc 0.0015 m g / k  g 4.9E-0R mg/kg/day 7.3E+00 (mg/kg/day )-l 4, E-07 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day l.E OS 
Bcn/o(b)n_or_i-ii.n. 0.0016 m g / k  g 5JE-0 •ng/kg/diiy 7JE-0I (.lig/lg/dayH 4.E-08 3.1 E-07 mg/kg/day 3.0E-02 tugr-kg/d-v l.E 05 

Bcnzo(g.li.i,pcrylciic 0.0006. mg/k  g NC NC 1.2E-07 mg/kg/day 3.OE-02 mg/kg/day 4,E 06 

Dibcn/o(a.li|anltiracctic 0.00053 mg/k  g 1.7E-08 mg/kg/day 7.3E-KK) (mg/kg/dayl-l l.E-07 I.0E-07 mg/kg/day 3.OE-02 mg/kg/day 3.E 06 

ltldciio{l,2,3-cdlpyrcnc 0,00073 mg/k  g 2.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.EOS I.4E-07 mg/kg/d-y 3.0E-02 mg/kg/day .VE 06 

F.iciiaiilliTcnc 0 00975 mg/k  g NC NC I.9E-06 mg/kg/day 3.0E-O2 mg'kg/day O.E 05 
4.4'-DDD 0.0128 mg/k  g 4.2E-07 mg/kg/day 2.4E-01 img/kg/day)-l l.E-07 2.5E-06 mg/kg/day 5.0E-(M mg'kg'day 5.E 03 
4,4'-DDE 0.0249 mg/k  g 8.2E-07 mg/kg/day 3.4E-01 (mg/kg/day)-l 3. E-07 4.8E-06 mg/kg/day 5.0E-04 mg'kg'day l.E 02 

4.4--DDT 0.00789 mg/k  g 2.6E-07 mg/kg/day 3.4E-01 (mg/kg/dayl-l 9.E-08 I.5E-06 mg/kg/day 5.0E-04 mg'kg'day 3-E 03 
-Ipha-Chlordatie 0.0214 m g / k  g 7.OE-07 • mg/kg/day 3.5E-OI (mg/kg/dayH 2.E-07 4.IE-06 mg/kg/duy 5.0E-04 mg'kg/day S.E-03 
Aroclor-1254 1.8853 m g / k  g 6.2 E-05 mg/kg/day 2.0E+00 (mg/kg/day )-l l.E-04 3.6E-04 mg/kg/day 2.0E-05 mg/kg/day 2.E+01 
Aroclor-1268 0.02673 " ig /k  g 8. S E-07 mglkglday 2.0E+00 (mg/kg/day)-] 2.E-06 5.IE-06 mg/kg/day 2.0E-05 mg'kg/day 3.E-0I 
bci.-nilC O.OOOS m g / k  g l.-E-OR mg/kg/day I.SR'OO .mg/kg/d-y)-1 3.F--0R 96E-08 mg/kg/day 3,OF,-04 mg/kg/day 3, E-04 
Dieldrin (MH)KK'J m g / k  - 2.91'.-07 itif(/k g/day 1.61. Kit (mg/kg/dayH 5.F.-06 1.711-06 mg/kg/day 5.0I--05 mg/kg/day 3.E-02 
I'juj-nuir.n Sulfate O.OOI m g / k  g NC NC I.9E-07 mg/kg/day 6.0E-03 mg/kg/d-y 3,E-05 
Ejidriu Aldehyde O.OOOS m g / k  g NC NC 9.6E-08 mg/kg/day 3.0E-04 mg/kg'day 3.E-04 
gamma-Qilordane 0,00 8 m g / k  g X6E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 9.E-0B I.5E-06 mg/kg/day S.OE-04 mg/kg/day 3.E-03 
Heptachlor 0 .000 5 m g / k  g 1.6E-08 tng/kg/day 4.5E+00 (mg/kg/day)-1 7.E-08 9.6E-08 mg/kg/day 5.0E-04 mg/kg/day 2. E-04 
Heptachlor Epoxide 0.001 1 m g / k  g 3.6E-08 mg/kg/day 9.1E+O0 (mg/kg/day)-1 3.E-07 2.1E-07 mg/kg/day 1.3 E-05 mg/kg/day 2.E-02 
Technical Chlordane 0 .46  8 m g / k  g 1.5E-05 mg/kg/day 3.5E-OI (mg/kg/day)-1 5.E-06 9.0E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-0I 
Cadmium 0.064 4 m g / k  g NC NC 1.2E-05 mg/kg/day 1.0E-03 mg/kg/day l.E-02 
airomiim. 0.103 m g / k  g NC NC 2.0E-05 mg/kg/day 3.0E-03 mg/kg/day 7. E-03 
Lead 0.464 m g / k  g 1.5 E-05 mg/kg/day - 8.9E-05 mg/kg/day 
Manganese 6.7 m g / k  g NC NC 1.3 E-03 mg/kg/day I.4E-01 mg/kg/day 9. E-03 
Mercury 0.144 m g / k  g NC NC 2.8E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02 
Mercury (methyl) 0 .20 8 m g / k  g NC NC 4.0E-05 mg/kg/day 1.0E-04 mg/kg/day 4.E-0! 
Toxicity Equivalency (PCB Congener^ 0 .00003 2 m g / k  g I.1E-09 mg/kg/day 1.5E+05 (mg/kg/day)-1 2.E-04  • ' 6.1E-09 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans 0.000301 m g / k  g 9.9E-09 mg/kg/day I.5E+05 (mg/kg/day)-1 l.E-03 ' ! 5.8E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-03 I.9.E+0I 
EXPOSURE POINT TOTAL 2. E-03 I.9.E-H.I 

EXPOSURE MEDIUM TOTAL 2.E-03 1.9.E+0J 
COMBINED FISH DIET TOTAL * 2.E-03 1.9.E+01 

l TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2. E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.9.E+0I 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avaiailablc from the sources used (o obtain dose-response data for litis risk assessment. 
NC  Not carcinogenic by this exposure route. 
NA • Nol applicable; exposure route not applicable for this chemical/exposure medium. 
-- - Nol calculated; dose-response data and/or dermal absorption values arc nol available. 

Prepared by: KJA 

Checked by: W M r r g  r F-.[.i-P-ri..t. .-.ilr..«..,iti»,.  | n c  . 
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TABLE 7.14.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE -NITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RrD/RfC(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL ALLENDAL6 POND INGESTION 2,3.7,8-TCDD 0,00027 mg/kg 1.86-12 mg/kg/day I.5E+05 (mg/kg/day)-1 3.E-07 1.IE-II ing/kg/day 

EXPOSURE ROUTE TOTAL 3. E-07 

DERMAL 2.3.7.8-TCDD 0.00027 mg/kg 1.16-12 tng/kg/day I.5E+05 (mg/kg/day)-1 2.E-07 6.2E-I2 mg/kg/day 

EXP0SUR5 R0UT6 TOTAL 2. E-07 
5XPOSUR6 POINT TOTAL 4.E-07 O.E+00 

EXPOSURE MEDIUM TOTAL 4.E-07 0.E+00 

SOIL TOTAL 4.E-07 O.E+00 

SEDIMENT SEDIMENT ALLENDAL5 POND INGESTION 2-Methylnaphllialene 0.13608 mg/kg NC NC 5.4E-09 mg/kg/day 2.0E-O2 mg/kg/day 3.6-07 
Acenaphlhylenc 0.97 mg/kg NC NC 3.8E-08 mg/kg/day 6.0E-02 mg/kg/day 6.E-07 
Bcnzo(a)antl—icene 3.4 mg/kg 2.36-OS mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 1.3E-07 mg/kg/day 3.06-02 mg/kg/day 4.E-06 
Benzo(a)pyrcnc 4 mg/kg 2.76-08 mg/kg/day 7.36+00 (mg/kg/day)-1 2.E-07 I.6E 07 mg/kg/day , 3.05-02 mg/kg/day S.E-06 
Benzo(b)(—0—nlhcn c 4,4 • mg/kg 3.0E-08 mg/kg/day 7.3E-0I (mg/kg/day). 1 2.E-08 1.7E 07 mg/kg/day 3.06-02 mg/kg/day 6.E-06 
Benzo(g.h.i)pctylcne 2 mg/kg NC NC 7.9E 08 mg/kg/day 3.05-02 mg/kg/day 3.E-06 - . 

- i • Benzo(k)(1uor—then c 3.9 mg/kg 2.66-08 mg/kg/day 7.3E-02 (mg/kg/dayH 2.E-09 1.55 07 mg/kg/day 3.06-02 mg/kg/day 5.E-06 
bis(2 —hylhexyOphUialalc 3.2 mg/kg 2.26-08 mg/kg/day I.4E-02 . (mg/kg/day)-1 3.E-I0 1.3E 07 mg/kg/day . 2.05-02 mg/kg/day 6.6-06 
Dibcnzo(a,h)anthraccnc 2 mg/kg 1.46-08 mg/kg/day 7.3E+0O (mg/kg/day)-1 l.E-07 7.96 08 mg/kg/day 3.05-02 mg/k g/day 3.5-06 
Indeno{ 1,2,3-cd)pyrcnc 3.2 mg/kg 2.2E-08 mg/kg/day 7.3E-0I (nig/kg/dayH 2.E-08 1.35 07 mg/kg/day 3.05-02 mg/kg/day 4.6-06 
Pcntachloiophcnol 6.5 mg/kg 4.45-08 mg/kg/day 1.2E-01 (mg/kg/dayH 5.E-09 2.6E-07 mg/kg/day 3.06-02 mg/kg/day 9.5-06 
Phcnan—rcnc 4.8 mg/kg NC NC I.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.5-06 
alpha-Gilordanc 0.0113 mg/kg 7.76-11 mg/kg/day 35E-01 (ing/kg/day)-! 3.E-11 4.5E-I0 mg/kg/day 5.0E-04 mg/kg/day 9.5-07 
Aroclor-1254 2.4 mg/kg I.6E-08 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-0S 9.5E-08 mg/kg/day . 2.0E-05 mg/kg/day 5.5-03 
Aroclor-1260 0.2 mg/kg 1.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.6-09 7.9E-09 mg/kg/day , 2.0E-05 mg/kg/day 4.E-04 
Aroclor-1268 0.079 mg/kg 5.46-10 mg/kg/day 2,06+00 (mg/kg/day)-1 1.6-09 3.IE-09 mg/kg/day 2.OE-05 mg/kg/day 3.E-04 
dclla-BHC 0.0014 mg/kg NC NC 5.5E-II mg/kg/day ; 3.0E-04 nig/kg/day 2.E-07 
Dieldrin 0.009 mg/kg 6.IE-II mg/kg/day 1.6E+01 (mg/kg/day)-1 l.E-09 3.6E-10 mg/kg/day  5.0E-05 mg'kg/day 7.5-06 
Endosullan II 0.037 mg/kg NC NC 1.56-09 mg/kg/day 6.0E-03 mg/kg/day 2.6-07 
Endosulfan sulfate ~ 0.0027 mg/kg NC NC 1.1E-10 mg/kg/day 6.0E:03 mg/kg/day 2.6-08 
6ndrin aldehyde 0.0029 mg/kg NC NC 1.15-10 mg/kg/day 3.0E-04 mg/kg/day 4. E-07 
P.ndrin Kelonc 0,0038 mg/kg NC NC 1.5E-10 mg/kg/day 3.0E-O4 mg/kg/day 5. E-07 
Kallima-t.lilortlane 0.017 "iK-K 1.21'.-Ml inp/kir/ilay 3,5I'.-H1 (niK-K/dayH 4.F.-I1 6.7P.-I0 mg/kg/day 5.06-04 inz/ky/day l.E-06 
reclin-al n,li,tdui,e l).r,5 ing-lt 4.4I'.-I)V mK—K/day 1.51.01 (ing/kg/dayl-l 2.CJW 2,66-08 mg/kg/day 5.0E-O4 mg/kg/day 5.6-05 
Aiiliinony 4  8 ing/ka. NC NC I.9E-07 mg/kg/day 4.0E-O4 mg/kg/day 5.E-04 
At—nic 5.8 mg/kg 3.96-08 mg/kg/day 1.5E+00 (mg/kg/dayH 6.E-08 2.36-07 mg/kg/day 3.0E-04 mg'kg/day 8.5-04 
Cadmium 1.2 mg/kg NC NC 4.75-08 mg/kg/day 1.0E-03 mg/kg/day 5.6-05 
Chromium 238 mg/kg NC NC 9.4E-06 mg/kg/day 3-OE-03 in g/k g/day 3.6-03 
Lead 488 •- mg/kg 3,36-06 mg/kg/day I.9E 05 mg/kg/day 
Manganese 531 mg/kg NC NC 2.IE 05 mg/kg/day 7.IE-02 mg/kg/day 3.6-04 
Mercury 0.97 mg/kg NC NC 3.8E 08 mg/kg/day 3.0E-04 tng/kg/day 1.6-04 
Nickel 26,7 mg/kg NC NC LIE 06 mg/kg/day 2.0E-O2 tng/kg/day 5.6-05 
Thallium 6.8 mg/kg NC NC 2.7E 07 mg/kg/day 8.0E-05 mg/kg/day 3.6-03 
Vanadium 45.9 mg/kg NC NC 1-8E 06 mg/kg/day 7.0E-03 mg/kg/day 3.E-04 
Tiixicitv 6quivji—lev (Dioxins/FuruiLs) 0.0057 mg/kg 3.96-11 mg/kg/day I.5E+05 (mg/kg/day)-! 6.E-06 2.3E 10 mg/kg/day 
Toxicity Equivalency (PCB Conuener.s 0.000000112 mg/kg 7.66-16 ing/kg/day 1.56+05 (ilig/kg/day)-l l.E-10 44E-I5 mg/kg/day 

5XPOSUR6 ROUTE TOTAL 6.E-06 l.E-02 
D6RMAL 2-Metliylnaphllialenc 0.13608 mg/kg NC NC I.0E-08 mg/kg/day 2.0E-02 mg/kg/day 5.E-07 

AceiiaphUiylcnc 0,97 mg/kg NC NC 7.IE-08 mg/kg/day 6.0E-02 mg/kg/day l.E-06 
Benzo(a)anll—icene 3.4 mg/kg 4.3E-08 mg/kg/day 7.3E-OI (mg/kg/dayH 3.E-08 2.5E-07 mg/kg/day 3.06-02 tng/kg/day 8.5-06 
Ben_(a)pyrcnc 4 mg/kg 5.0E-08 mg/kg/day 7.3E+O0 (lllg/kg/day)-l 4.6-07 2.9E-07 mg/kg/day 3.06-02 mg/kg/day 1.5-05 
Bcnzo(b)fluoranth—c 4.4 mg/kg 5.56-08 mg/kg/day 7.36-01 (mg/kg/day)-1 4.6-08 3.2E-07 mg/kg/day 3.05-02 tng/kg/day 1.6-05 
Benzo(g.h,i)perylenc 2 mg/kg NC NC I.5E-07 mg/kg/day 3.06-02 mg/kg/day 5.6-06 
Benzo(k)fluoranthene 3.9 mg/kg 4.96-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.6-09 - 2.9E-07 mg/kg/day 3,06-02 mg/kg/day l.E-05 
b_(2-Blhyih—yljphthalatc 3.2 mg/kg 3.16-08 mg/kg/day I.4E-02 (mg/kg/day)-1 4.6-10 1.8E-07 mg/kg/day 2.06-02 mg/kg/day 9.E-06 
Dibenzo(a.h)anthrac—e 2 mg/kg 2.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 I.5E-07 mg/kg/day 3,06-02 mg/kg/day 5.E-06 
Indeno(1.2,3-d)pyrcnc 3.2 mg/kg 4.0E -08 mg/kg/day 7.3E-0I (mg/kg/day). 1 3.E-08 2.4E-07 mg/kg/day 3.06-02 mg/kg/day 8.E-06 
Pema—.loroph— ol 6.5 mg/kg 1.6E-07 mg/kg/day 1.2E-01 (mg/kg/day)-l 2.6-08 9.2E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05 
Phenanthrene 4.8 mg/kg NC NC 3.5E-07 nnr/kg/day .. . 3.06-02 me/kg/day.. . l.E-05 | 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.14.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RfD/RfC(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

alpha-Chlordane 0.0113 mg/kg 4.4E-I1 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-11 2.6E-I0 mg/kg/day 5.0E-O4 mg/kg/day 5, E-07 
Aroclor-1254 2.4 mg/kg 3.3E-08 mg/kg/day 2.0E+O0 (mg/kg/day)-1 7.E-08 1.9E-07 mg/kg/day 2.0E-05 mg/kg/day l.E-02 
Aroclor-1260 0.2 mg/kg 2.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 I.6E-08 mg/kg/day 2.0E-05 mg/kg/day 8, E-04 
Aroclor-1268 0.079 mg/kg I.IE-09 mg/kg/day 2.0E+00 (mg/kg/day)-l 2.E-09 6.3E-09 mg/kg/day 2.0E-O5 mg/kg/day 3, E-04 
dclta-BHC 0.0014 mg/kg NC NC 7.9E-1I mg/kg/day 3.0E-04 mg/kg/day 3. E-07 
Dieldrin 0.009 mg/kg 8.7E-II mg/kg/day I.6E+01 (mg/kg/day)-l LE-09 5.IE-10 mg/kg/day 5.OE-05 mg/kg/day l.E-05 
Endosulfan 11 0.037 "mg/kg NC NC 2.1E-09 mg/kg/day 6.0E-03 mg/kg/day 3.E-07 
Endosulfan sulfate 0.0027 mg/kg NC NC L5E-10 mg/kg/day 6.0E-03 mg/kg/day 3.E-08 
Endrin aldehyde 0.0029 mg/kg NC NC I.6E-I0 mg/kg/day 3.0E-04 mg/kg/day 5, E-07 
Endrin Ketone 0,0038 mg/kg NC NC 2.1E-I0 mg/kg/day 3.0E-O4 mg/kg/day 7.E-07 
gamma-Qilordanc 0,017 mg/kg 6.6E-1I mg/kg/day 3.5E-OI lmg/kg/day)-l 2.E-I1 3.8E-I0 mg/kg/day 5.0E-04 mg/kg/day 8, E-07 
Technical Chlordane 0.65 mg/kg 2.5E-09 mg/kg/day 3.5E-01 (mg/kg/day )-l 9.E-I0 I.5E-08 mg/kg/day 5.0 E-04 mg/kg/day 3.E-05 
Antimony 4.8 mg/kg NC NC 6.OE-05 mg/kg/day 
Arsenic 5.8 mg/kg J.7E-0B mg/kg/day 1.5E+00 (mg/kg/day)-) 3.E-08 9.8E-08 mg/kg/day 3.0E-04 mg/kg/day 3. E-04 
Cadmium 1.2 mg/kg NC NC 6.8E-I0 mg/kg/day 2.5 E-05 mg/kg/day 3.E-05 
Chromium 238 mg/kg NC NC 7.5 E-05 mg/kg/day 
Lead 488 mg/kg 0.0E+00 mg/kg/day 
Manganese 531 mg/kg NC NC 2.8 E-03 mg/kg/day 
Mercury 0,97 mg/kg NC NC 2.1 E-05 mg/kg/day 
Nickel 26.7 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 6.8 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 45,9 mg/kg NC NC ' I.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxms/Kiirims) 0.0057 mg/kg I.7E-II mg/kg/day I.5E+0S (mg/kg/day)-l 2.E-06 ; 9.7E-II mg/kg/day 

1 Toxicily liquivulcncy (I'Cli CiMigcncrs, 0.000000112 mg/kg 3.3E-16 mg/kg/day I.5E+05 (mg/kg/dayH 5.E-II I9E-I5 mg/kg/day 

EXPOSURE ROUTE TOTAL 3. E-06 l.E-02 

EXPOSURE POINT TOTAL l.E-05 3,E-03 

EXPOSURE MEDIUM TOTAL l.E-05 3.E-02 

SEDIMENT TOTAL l.E-05 3.E-02 

SURFACE SURFACE WATER ALLENDALE POND INGESTION Tctrachloroclhcnc 0.0007 mg/l 4.7E-10 mg/kg/day 5.4E-01 mg/kg/day 3.E-10 2.8E-09 mg/kg/day I.OE-02 mg/kg/day 3. E-07 

WATER bis(2-_lhylhexyl)ph.halalc 0.001 mg/l 6.8E-10 mg/kg/day 1.4E-02 mg/kg/day 9.E-12 4.0E-09 mg/kg/day 2.0E-02 mg/kg/day 2.E-07 
Aldrin 0.000011 mg/l 7.SE-12 mg/kg/day I.7E+01 mg/kg/day l.E-10 4.4E-I1 mg/kg/day 3.0E-O5 mg/kg/day l.E-06 
atpha-Chlordanc 0.00000069 mg/l 4.7E-I3 mg/kg/day 3.5E-OI mg/kg/day 2.E-13 2.7E-12 mg/kg/day 5.0E-04 mg/kg/day S.E-09 
Aroclor-1254 0,0006 mg/l 4.1E-10 mg/kg/day • 2.0E+00 mg/kg/day 8.E-10 2.4E-09 mg/kg/day 2.0E-O5 mg/kg/day l.E-04 

- dclla-HHC (). 0000096 mg/l NC NC 3.8E-I1 mg/kg/day 3.0E-O4 mg/kg/day l.E-07 
Endosulfan Sulfate 0.00043 mg/l NC NC I.7E-09 mg/kg/day 6.0E-.3 mg/kg/day 3.E-07 
Endrin Aldehyde 0.0000028 mg/l NC NC 1.1E-11 mg/kg/day 3.0E-O4 mg/kg/day 4.E-08 
gamma-ChtO-dane 0.000025 mg/l 1.7E-II mg/kg/day 3.5E-01 mg/kg/day 6.E-12 9.9E-1I mg/kg/day S.OE-04 mg/kg/day 2. E-07 
Arsenic 0.0044 mg/l 3.0E-09 mg/kg/day 1.5E+00 mg/kg/day 4.E-09 , 1.7E-08 mg/kg/day 3.0E-04 mg/kg/day 6. E-05 
Barium 0.044 mg/l NC NC 1.7E-07 . mg/kg/day 7.OE-02 mg/kg/day 2.E-06 
Chromium 0.018 mg/l NC NC, 7.1E-08 mg/kg/day 3.0E-03 mg/kg/day 2. E-05 
Lead 0.021 mg/I 1.4E-08 mg/kg/day 8.3E-08 mg/kg/day 
Manganese 0.98 mg/l NC NC 3.9E-06 mg/kg/day 2.4E-02 mg/kg/day 2. E-04 
Mercury 0.00000319 mg/l NC NC 1.3E-1I mg/kg/day 3.0E-04 mg/kg/day 4.E-08 
Thallium 0.0037 mg/l NC NC l.SE-08 mg/kg/day 8.0E-05 mg/kg/day 2.E-04 
Nitrate 0.773 mg/l ' NC NC 3.1 E-06 mg/kg/day I.6E+00 mg/kg/day 2.E-06 
Niiriie-N 0.139 mg/l NC NC 5.5 E-07 mg/kg/day I.OE-OI mg/kg/day 6 E-06 
Toxicily En_iv_lcncy (Di'i-iiis/Fiii-iis. 0.000001 1 mg/l 7.5 E-13 mg/kg/day I.5E+05 mg/kg/day l.E-07 4.4E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-07 6. E-04 
DERMAL TclraC-Ioroeilicne 0.0007 mg/l 5.5E-08 mg/kg/day 5.4E-01 mg/kg/day 3.E-0B 3.2E-07 mg/kg/day I.OE-02 mg/kg/day 3. E-05 

bis(2-Elhylhexyl)phlhulatc 0.001 mg/l 2.1 E-07 mg/kg/day 1.4E-02 mg/kg/day 3.E-09 • 1.2 E-06 mg/kg/day 2.OE-02 mg/kg/day 6. E-05 
Aldrin o.oooon mg/l I.3E-I0 mg/kg/day I.7E+0I mg/kg/day 2.E-09 7.6E-IO mg/kg/day 3.0E-O5 mg/kg/day 3.E-05 
alpha-Chlordane 0.00000069 mg/l I.9E-I0 mg/kg/day 3.5E-OI mg/kg/day 7.E-11 I.IE-09 mg/kg/day 5.0E-O4 mg/kg/day 2, E-06 
Aroclor-1254 0.0006 mg/l 2.0E+00 mg/kg/day 2.0E-O5 mg/kg/day 
dclta-BHC 0,0000096 mg/l NC NC 2.9E-09 mg/kg/day 3.0E-04 mg/kg/day l.E-05 

MACTEC Ei ind Consulting, Inc. 
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TABLE 7.14.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNITR1SK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RfCO) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

Endosulfan Sulfate 0.00043 mg/l NC NC 6.0E-03 mg/kg/day 

Endrin Aldehyde 0.0000028 mg/l NC NC I.5E-09 rag/kg/day 3.0E-04 mg/kg/day 5.E-06 

gamma-Chlordane 0.000025 mg/l 6.9E-09 mg/kg/day 3.5E-0I mg/kg/day 2.E-09 4.0E-08 rag/kg/day » 5.0E-04 mg/kg/day 8.E-0S 

Arsenic 0.0044 mg/l 3.7E-09 mg/kg/day 1.5E+00 mg/kg/day 6.E-09 2.2E-08 mg/kg/day ' 3.0E-04 mg/kg/day 7. E-05 

Barium 0,044 mg/l NC NC 2.2 E-07 mg/kg/day 4.9E-03 mg/kg/day 4. E-05 

Chromium 0.018 mg/l NC NC 1.8E-07 mg/kg/day 7.5 E-05 mg/kg/day 2.E-03 

Lead 0.021 mg/l -
Manganese 0.98 mg/l NC NC 4.9E-06 mg/kg/day 9.6E-04 mg/kg/day 5. E-03 

Mercury 0,00000319 mg/l NC NC 1.6E-I1 mg/kg/day 2.1 E-05 mg/kg/day 8.E-07 
Thallium 0.0037 mg/l NC NC 1.8E-08 mg/kg/day 8.0E-05 mg/kg/day 2. E-04 
Nilraic 0,773 mg/l NC NC I.6E+00 mg/kg/day 
Nilrilc-N 0.139 mg/I NC NC I.OE-OI mg/kg/day 
Toxicity Equivalency (I. ioxins/Furuns) 0,0000011 mg/l 3.0E-09 mg/kg/day I.5E+05 mg/kg/day 4. E-04 1.7E-08 mg/kg/day , 

EXPOSURE ROUTE TOTAL 4.E-04 S.E-03 

EXPOSURE POINT TOTAL 4.E-04 9. E-03 

EXPOSURE MEDIUM TOTAL 4.E-04 9.E-03 

SURFACE WA fER TOTAL 4. E-04 9. E-03 

BIOTA COMBINED FISH DIE' ALLENDALE POND INGESTION Accii-pliiliylcnc 0.002 mg/kg NC NC 4.0E-07 mg/kg/day 6.OE-02 mg/kg/day 7.E-06 
Bcii--(a)aiiiliracci.c 0,0014 mg/kg 4.8E-0R mg/k g/day 7.3E-OI (mg/kg/dayl-l 3.E-08 2.8E-07 mg/kg/day 3.0E 02 mg/kg/day 9.E-0(. 
Bcii/o(u)pyrcnc 0.OO1S mg/kg S.IE-0K mg/kg/day 7.3E+00 (mg/kg/day)-1 4, E-07 3.0E-07 mg/kg/day 3.0E 02 mg/kg/day l.E-05 
Bcn-o(b)-uorumlicuc 0.0016 mg/kg S.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 3.3E-07 mg/kg/day 3.0E 02 mg/kg/day l.E-OS 
Bcti-0(g.h,i)pcrylcnc 0.00065 mg/kg NC NC 1,3 E-07 mg/kg/day . 3.0E 02 mg/kg/day 4. E-06 
Dibci.-0(a,li,uiil)iracciic 0,00053 mg/kg I.8E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 I.E-07 1.1 E-07 mg/kg/day 3.0E 02 mg/kg/day 4, E-06 

lndcno( l.2.3-cd)pyrcnc 0,00073 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 I.4E-07 mg/kg/day 3.0E 02 mg/kg/day -VE-06 
Phcnanl luetic 0,00975 mg/kg NC NC I.9E-06 mg/kg/day 3.0E 02 mg/kg/day 6. E-05 

4.4'-DDD 0,0128 mg/kg 4.3E-07 mg/kg/day 2.4E-01 (mg/kg/day)-1 I,E-07 2.5 E-06 mg/kg/day S.OE 04 mg/kg/day 5. E-03 

4,4'-DDE 0.0249 mg/kg 8.5E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 3, E-07 4.9E-06 mg/kg/day S.OE 04 mg/kg/day l.E-02 

4.4'-DDT 0,00789 mg/kg 2.7E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 9.E-08 I.6E-06 mg/kg/day S.OE 04 mg/kg/day 3.E-03 
.Ipha-C-lord.-. 0,0214 mg/kg 7.3 E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 3. E-07 4.2E-06 mg/kg/day S.OE 04 mg/kg/day 8.E-03 
Aroclor-1254 1.8853 mg/kg 6.4E-05 mg/kg/day 2.0E+O0 (mg/kg/day)-1 l.E-04 3.7E-04 mg/kg/day 2.0E-O5 mg/kg/day 2.E+01 
Aroclor-1268 0,02673 mg/kg 9.1 E-07 mg/kg/day 2.0E+00 fmg/kg/day)-l 2.E-06 5.3 E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01 
bcla-BHC 0.0005 mg/kg 1.7E-08 mg/kg/day I.8E+00 (mg/kg/day)-1 3.E-08 9.9E-08 mg/kg/day 3.0E-04 mg/kg/day 3, E-04 
Dieldrin 0,00889 mg/kg 3.0E-O7 mg/kg/day 1.6E+0I (mg/kg/day)-1 5. E-06 I.BE-06 mg/kg/day 5.0E-0S mg/kg/day 4.E-02 
Endosulfan Sulfate 0,001 mg/kg NC NC 2.0E-07 mg/kg/day 6.0E-03 mg/kg/day 3.E-05 
Endrin Aldehyde 0.0005 mg/kg NC NC 9.9E-08 mg/kg/day 3.0E-04 mg/kg/day 3. E-04 
gamin a-Oilordane 0.008 mg/kg 2.7E-07 mg/kg/day 3SE-0I (mg/kg/day)-1 l.E-07 1.6E-06 mg/kg/day 5.0E-04 mg/kg/day 3.E-03 
Heptachlor 0.0005 mg/kg 1.7E-08 mg/kg/day 4.5E+00 (mg/kg/day)-1 8.E-08 9.9E-08 mg/kg/day 5.0E-04 mg/kg/day 2.E-04 
Heptachlor Epoxide 0.0011 mg/kg 3.7E-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 3. E-07 2.2E-07 mg/kg/day 1.3E-05 mg/kg/day 2.E-02 
Technical Chlordane 0.468 mg/kg L6E-05 mg/kg/day 3.5E-01 (mg/kg/day)-1 6. E-06 9.3 E-05 mg/kg/day S.OE-04 mg/kg/day 2.E-01 
Cadmium 0.0644 mg/kg NC NC 1.3E-05 mg/kg/day 1.0E-03 mg/kg/day l.E-02 
Chromium 0.103. mg/kg NC NC 2.0E-05 mg/kg/day 3.0E-03 mg/kg/day 7. E-03 
Lead 0.464 mg/kg I.6E-05 mg/kg/day - 9.2E-05 mg/kg/day 
Manganese 6.7 mg/kg NC . NC I.3E-03 mg/kg/day I.4E-0I mg/kg/day 9. E-03 
Mercury 0.144 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-04 mg/kg/day I.E-01 
Mercury (methyl) 0.208 mg/kg NC NC 4.1 E-05 mg/kg/day I.0E-O4 mg/kg/day 4.E-01 
Toxicity Equivalency (PCB Congeners 0.000032 mg/kg 1.1E-09 mg/kg/day l.SE+05 (mg/kg/day)-1 2. E-04 6.3E-09 mg/kg/day 
Toxicity Equivalency (DioxiiTs/Furan-s) 0.000301 mg/kg 1.0E-08 mg/kg/day l.SE+05 (mg/kg/day)-1 2. E-03 6.0E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-03 2.0.E+01 
EXPOSURE POINT TOTAL 2. E-03 2.0.E+OI 

EXPOSURE MEDIUM TOTAL 2. E-03 2.0.E+01 
COMBINED FISH DIET TOTAL I. E-03 2.0.E+0I 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 2.E-03 * TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA]. 2.0.E+0I 

NOTES: 
(1) • Blank cells indicate that an RfD or RfC is nol avalailablc from the sources used lo obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. ' 
-- - Not calculated; dose-response data and/or dermal absorption values arc iiol available. 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.15.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED PISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR HESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RfC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 1 UNITS VALUE | UNITS  VALUE 1 UNITS 

BIOTA COMBINED FISH DIE. ALLENDALE POND INGESTION Acenaphthylene 0,002 mg/kg NC NC 6.0E-07 mg/kg/day 6.0E-O2 mg/kg/day l.E-05 
Benzo(a)anlhracaic 0.0014 mg/kg 3.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 4.2 E-07 mg/kg/day 3.0E 02 mg/kg/day l.E 05 
B-ii-o(a)pyr.i.c 0,0015 mg/kg 3.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3. E-07 4.5E-07 mg/kg/day 3.0E 02 m g/t g/day 2.E 05 
B-ii-0(b)-Uon.mlicMC 0.0016 mg/kg 4.IE-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 4.8E-07 mg/kg/day 3.0E 02 mg/kg/day 2.E OS 
Bciizo(g,li,i)pcrylciic 0.00065 mg/kg NC NC 2.0E-07 mg/kg/day 3.0E 02 mg/kg/day 7.E 06 
Dib--Zo(a.-)aiit-.acciic 0.00053 mg/kg I.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 l.E-07 I.6E-07 mg/kg/d-y 3.0E 02 mg/kg/day 5.E 06 
liidc-0(l,2.3-cd)pyr.iic 0.00073 mg/kg I.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-08 2.2E-07 mg/kg/day 3.0E 02 mg/kg/day 7.E 06 
Pheiianllirene 0,00975 mg/kg NC NC 2.9E-06 mg/kg/day 3.0E 02 mg/kg/day l.E 04 
4.4'-DDD 0.0128 mg/kg 3.3E-07 mg/kg/day 2.4E-01 (mg/kg/day)-1 8.E-08 3.8 E-06 mg/kg/day S.OE 04 mg/kg/day 8.E 03 
4.4'-DDE 0.0249 mg/kg 6.4E-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 2. E-07 7.5 E-06 mg/kg/day S.OE 04 mg/kg/day l.E 02 
4.4'-DDT 0 00789 mg/kg 2.0E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 7.E-08 2,4 E-06 mg/kg/day S.OE 04 mg/kg/day 5.E 03 
alpha-Clilordanc 0.0214 mg/kg 5,5 E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2. E-07 6.4E-06 mg/kg/day S.OE 04 tng/kg/day l.E 02 
Aroclor-1254 1.8853 mg/kg 4.9E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-04 5.7E-04 mg/kg/day 2.0E 05 mg/kg/day 3.E 01 
Aroclor-1268 0.02673 mg/kg 6.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-06 8.0E-06 mg/kg/day 2.0E 05 mg'kg/day 4.E 01 
beia-BHC 0.0005 mg/kg I.3E-08 mg/kg/day I.8E+00 (mg/kg/day)-1 2.E-08 1.5E-07 mg/kg/day 3.0E 04 mg/kg/day 5.E 04 
Dieldrin O.OOS89 mg/kg 2.3E-07 mg/kg/day 1.6E+0) (rug/kg/day)-l 4. E-06 2.7E-06 mg/kg/day S.OE 05 mg/kg/day 5.E 02 
Endosulfan Sulfate 0.001 mg/kg NC NC 3.0E-07 mg/kg/day 6.0E 03 mg/kg/day 5.E 05 
Endrin Aldehyde 0.0005 mg/kg NC NC 1.5E-07 mg/kg/day 3.0E 04 mg'kg/day 5.E 04 

gamma-Chlordane 0.008 mg/kg 2.1 E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 7.E-08 2.4E-06 mg/kg/day S.OE 04 mg/kg/day 5.E 03 
Heptachlor 0.0005 mg/kg I.3E-08 mg/kg/day 4.5E+00 (mg/kg/day)-1 6.E-08 1.5 E-07 mg/kg/day S.OE 04 mg/kg/day 3.E 04 
Heptachlor Epoxide 0.0011 mg/kg 2.8E-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 3.E-07 3.3 E-07 mg/kg/day I.3E 05 mg/kg/day 3.E 02 
Technical Chlordane 0.468 mg/kg 1.2E-05 mg/kg/day 3.5E-01 (mg/kg/day)-I 4. E-06 1.4E-04 mg/kg/day S.OE 04 mg/kg/day 3.E 01 
Cadmium 0.0644 mg/kg NC NC I.9E-05 mg/kg/day I.OE 03 mg/kg/day 2,E 02 
Chromium 0.103 mg/kg NC NC 3. IE-OS mg/kg/day 3.0E-O3 mg/kg/day l.E 02 
Lead 0.464 mg/kg 1.2E-05 mg/kg/day I.4E-04 mg/kg/day 
Manganese 6.7 mg/kg NC NC 2.0E-03 mg/kg/day I.4E-0I mg/kg/day l.E 02 
Mercury 0.144 mg/kg NC NC 4.3E-05 mg/kg/day 3.0E-04 mg/kg/day l.E 01 
Mercury (methyl) 0.208 mg/kg NC NC 6.2E-05 mg/kg/day I.OE-04 mg'kg/day 6.E 01 
Toxicity Equivalency (PCB Congeners 0.000032 mg/kg 8.2E-10 mg/kg/day I.5E+0S (mg/kg/day)-1 l.E-04 9.6E-09 mg/kg/day 
Toxicity Equivalency (0ioxin.s/l:uran.s) 0.000301 mg/kg 7.8E-09 mg/kg/day 1.5E+05 (mg/kg/day)-1 l.E-03 9.0E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-03 " 3.0.E+0I 
• '.XPOSimi. POINT TOTAL l.E-03 3.0 .EP01 

liXPOSUKI! Mi.I.IUM TOTAL l.E-03 3,0.E»OI 
__i_rinf|NKI) Fl SM.M..T TOTAL l.E-03 3.0.E+01 

, TOTAL RECEPTOR RISK ACROSS ALL MEDIA l . E - 0  3 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA). 3.0.E+01 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by ibis exposure romc. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: MTM 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.16.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS  REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE  RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RES—IENT 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDlUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/R—'(I) HAZARD 
QUOTIENT 

VALUE VNITS VALUE UNITS VALUE • UNITS VALUE UNITS 

SOIL SOIL ALLENDALE POND INGESTION 2,3.7.8-TCDD 0.00027 mg/kg I.4E-1I mg/kg/day I.5E+05 (mg/kg/dayH 2.E-06 8.2E-II mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 

DERMAL 2.3.7.8-TCDD 0.00027 mg/kg L7E-I2 nig—g/day 1.56+05 (mg/kg/day). I 3.6-07 9.9E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.6-07 

EXPOSURE POINT TOTAL 2.E-06 0.6+00 

EXPOSURE MEDIUM TOTAL 2.E-06 O.E+00 

SOIL TOTAL 2.E-06 O.E+00 

SEDIMENT SEDIMENT ALLENDALE POND INGESTION 2-Methylnaphihalcne 0,13608 mg/kg NC NC 2.IE-08 mg/kg/day 2.0E-02 mg/kg/day l.E-06 

Acenaphthylene 0.97 mg/kg NC NC 1.5E-07 mg/kg/day 6.OE-02 mg/kg/day 2.5 06 
Bcnzof a }anthraccnc 3.4 mg/kg 8.9E-08 mg/kg/day 7.36-01 (mg/kg/dayH 6.E-08 5.26-07 mg/kg/day 3.0E-02 mg/kg/day 2,5 05 

Bcnzo(a)pyrcnc 4 mg/kg 1.0E-07 mg/kg/day 7.35+00 (mg/kg/dayH 8. E-07 6.1 E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E 05 

Bcnzo(b)fluoranihcnc 
Bcnzo(g.h.i)pcrylcnc 

4.4 
2 

mg/kg 
mg/kg 

1.2E-07 
NC 

mg/kg/day 7.36-01 
NC 

(mg/kg/dayH 8.E-08 6.7E-07 
3.1 E-07 

mg/kg/day 
mg/kg/day 

3.0E-02 
1 3.0E-02 

mg/kg/day 
tng/kg/day 

2.5 
l.E 

05 
05 

Bcnzo(k)fluoranihcnc 3.9 mg/kg 1.0E-07 mg/kg/day 7.36-02 (mg/kg/dayH 7.6-09 60E-07 mg/kg/day 3.0E-03 tng/kg/day 2-E 05 
b.s{2-E-.yll.cxyl)phl-alalc 3,2 mg/kg 8.4E-08 mg/kg/day I.4E-02 (mg/kg/day)-1 I.E-09 • J.9E-07 mg/kg/day 2.0E-02 tng/kg/day 2-E 05 
Dibci.zo(a,h)anlhracciic 2 mg/kg 5.2E-08 ing/kg/day 7.35+00 (mg/kg/dayH 4.6-07 3.1 E-07 mg/kg/day 3.0E-02 ing/kg/day I  E 05 
lndeno( l,2,3-cd)pyrcnc 3.2 mg/kg 8.4E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 6.6-08 4.9E-07 mg/kg/day 3.0E-02 tng/kg/day 2.E 05 
Pentachlorophcnol 6.5 mg/kg 1.7E-07 mg/kg/day I.2E-0I (mg/kg/dayl-1 2.5-08 9.9E-07 mg/kg/day 3.0E-02 mg/k g/day 3.E 05 
Phenanthrene 4.8 mg/kg NC NC 7.3E-07 mg/kg/day 3.OE-02 mg/kg/day 2-E 05 

alpha-Chlordane 0.0113 mg/kg 3.0E-I0 mg/kg/day 3.5E-01 (mg/kg/dayH 1.6-10 I.7E-09 mg/kg/day 5.06-04 mg/kg/day 3.E 06 

Aroclor-1254 2.4 mg/kg 6.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-07 3.7E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E 02 
Aroclor-1260 0.2 mg/kg 5.2E-09 ing/kg/day 2.0E+00 (mg/kg/dayH l.E-08 3.1E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E 03 
Aroclor-1268 0.079 mg/kg 2.IE-09 mg/kg/day 2.05+00 (mg/kg/dayH 4.E-09 I.2E-08 mg/kg/day. 2.0E-05 mg/kg/day 6.E 04 

dclia-BHC 0.0014 mg/kg NC NC 2.16-10 mg/kg/day 3.06-04 mg/kg/day 7.6 07 

Dieldrin 0.009 mg/kg 2.4E-10 mg/kg/day 1.66+01 (mg/k g/day )-l 4.E-09 I.4E-09 mg/kg/day 5.05-05 mg/kg/day 3.6 05 
Endosulfan I) 0,037 mg/kg NC NC 5.66-09 mg/kg/day 6.05-03 mg/kg/day 9,6 07 
Endoiulfan sulfate 0.0027 mg/kg NC NC 4.IE-10 mg/kg/day 6.05-03 , mg/kg/day 7.5 08 
Endrin aldehyde 0.0029 mg/kg NC NC •1 4,46-10 mg/kg/day 3.06-04 mg/kg/day l.E 06 
Endrin Ketone 0.0038 mg/kg NC NC 5.8E-10 mg/kg/day 3.06-04 mg/kg/day 2.6 06 
gamma-Chlordane 0.017 mg/kg 4.4E-I0 mg/kg/day 3.5E-0I (mg/kg/day). 1 2.6-10 . 2.66-09 mg/kg/day 5,06-04 ing/kg/day 5.E 06 
Technical Chlordane 0,65 mg/kg I.7E-08 mg/k g/day 3.5E-OI (mg/kg/day)-l 6.6-09 9.96-08 mg/kg/day 5.06-04 mg/kg/day 2.E 04 
Antimony 4.8 mg/kg NC NC 7.35-07 mg/kg/day 4.06-O4 mg'kg/day 2  5 03 
Arsenic 5.8 mg/kg 1.5E-07 mg/kg/day 1.5E+O0 (mg/kg/dayH 2.6-07 8.96-07 mg/kg/day 3.06-04 mg/kg/day 3.E 03 
Cadmium 1.2 mg/kg NC NC I.8E-07 mg/kg/day 1.06-03 mg/kg/day 2.E 04 
Chromium 238 mg/kg NC NC 3.65-05 mg/kg/day 3,06-03 mg/kg/day l.E 02 
Lead 
Manganese 

488 
531 

mg/kg 
mg/kg 

I.3E-05 
NC 

mg/kg/day -NC , 7.45-05 
8.15-05 

mg/kg/day 
mg/kg/day 7.16-02 mg/kg/day l.E 03 

Mercury 0.97 mg/kg NC NC 1.55-07 mg/kg/day 3.0E-O4 mg/kg/day 5.E 04 
Nickel 26.7 mg/kg NC NC 4.1 E-06 mg/kg/day 2,06-02 mg/kg/day 2.E 04 
Thallium 6.8 mg/kg NC NC 1 1.0E-06 mg/kg/day 8.05-05 mg/kg/day l.E 02 
Vanadium 45.9 . mg/kg NC NC 7.06-06 mg/kg/day 7.05-03 mg/kg/day l.E 03 
Toxicity Equivalency (Dioxin-ZFurans) 0.0057 mg/kg 1.5E-10 mg/kg/day 1.56+05 (mg/kg/day)-1 2,6-05 8.76-10 mg/kg/day 
Toxicity Equivalency (PCB Congeners 0.000000112 mg/kg 2.9E-I5 mg/kg/day (.56+05 (mg/kg/dayH 4.E-I0 ' 1.76-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-05 , 5.6-02 
DERMAL 2 - M clhy I n apli ll i a 1 cn e 0.I36OS mg/kg NC NC 9,25-09 mg/kg/day 2,06-02 mg/kg/day 5.E 07 

Acenaphthylene 0.97 mg/kg NC NC 6.56-08 mg/kg/day 6.05 02 mg/kg/day l.E 06 
Bcnzo(a)amh_accnc 3.4 mg/kg 3.9E-08 tng/kg/day 7.3E-OI (mg/kg/day)-1 3.6-08 2,36-07 mg/kg/day 3.05 02 mg/kg/day 8.E 06 
Bciizo(a)pyrcnc 4 mg/kg 4.6E-08 mg/kg/day 7.3E+0O (mg/kg/day)-1 3.6-07 2.76-07 tng/kg/day 3 0  5 02 mg/kg/day 9.E 06 
Bcn/o(b)-uor_tiltiCTic 4.4 mg/kg S.IE-08 mg/kg/day 7.3E-OI (mg/kg/dayl-l 4.6-08 30E-117 mg/kg/day 3.06 02 mg/kg/day l.E 05 
Bci.zo(g.h,i)pcrylctic 2 mg/kg NC NC I.4E-07 mg/kg/day 3.0E 02 tng/kg/day 5.E 06 
Bcnzo(k)fluo.ati-tci>c 3.9 mg/kg 4.5E-08 mg/kg/day 7.3E-02 (mg/kg/day )-l 3.5-09 2.66-07 mg/kg/day 3.0E 02 tng/kg/day 9,E 06 
bis(2-Elliylhexyl)plithalatc 3.2 mg/kg 2.8E-08 tng/kg/day I.4E-02 (nig/kg/dayH 4.E-I0 • 1.76-07 mg/kg/day 2.0E 02 nig/kg/day 8.E 06 
Dibcn_o(a,h)anil.racene 2 mg/kg 2.3E-08 mg/kg/day 7.36+00 (mg/kg/dayH 2.6-07 1.46-07 mg/kg/day 3.06 02 mg/kg/day 5.5 06 
lndcno( l.2,3-cd]pyrenc 3.2 mg/kg 3.7E-08 mg/kg/day 7.36-01 (mg/kg/day)-1 3.6-08 f 2.26-07 mg/kg/day 3.0E 02 mg/kg/day 7.E 06 
Pentachlorophcnol 6.5 mg/kg I.4E-07 mg/kg/day I.2E-0I (mg/kg/dayH 2.6-08 •" 8.46-07 mg/kg/day 30E 02 mg/kg/day 3.E 05 

1Phcnaiilhrcnc 4.8 mg/kg NC NC 3.26-07 mg/kg/day, . 3.0E 02 me/k_day l.E 05 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.16.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT • COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE . j 

NORTH PROVIDENCE, RHODE ISLAND 
I 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM 	 CHEMICAL CSF/UNIT RISK Rf0/RfC(l) HAZARD 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE | UNITS VALUE 1 UNITS 

alpha-Chlordane 0.0113 mg/kg 4.0E-I1 mg/kg/day 3.5E-01 (mg/kg/day)-1 l.E-11 2.3E-10 mg/kg/day S.OE-04 mg/kg/day 5. E-07 
Aroclor-1254 2.4 mg/kg 3.OE-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 1 I.7E-07 mg/kg/day 2.0E-05 mg/kg/day 9.E-03 
Aroclor-1260 0.2 mg/kg 2.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 ) L5E-08 mg/kg/day 2.0E-05 mg/kg/day 7. E-04 
Aroclor-1268 0.079 mg/kg 9.8E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 5.7E-09 mg/kg/day 2.0E-05 mg/kg/day 3. E-04 
dclta-BHC " 0.0014 mg/kg NC NC 	 7.3E-11 mg/kg/day 3.0E-04 mg/kg/day 2.E-07 
Dieldrin 0,009 mg/kg S.OE-11 mg/kg/day 1.6E+01 (mg/kg/day)-1 LE-09 ' 4.7E-I0 mg/kg/day 5.0E-05 mg/kg/day 9. E-06 
Endosulfan II 0.037 mg/kg NC NC 	 1.9E-09 mg/kg/day 6.OE-03 mg/kg/day 3. E-07 
Endosulfan sulfate 0.0027 mg/kg NC NC 	 I.4E-I0 mg/kg/day 6.0E-O3 mg/kg/day 2.E-08 
Endrin aldehyde 0.0029 mg/kg NC NC 	 1.5E-10 mg/kg/day 3.0E-04 mg/kg/day 5.E-07 
Endrin Kelonc 0.0038 mg/kg NC NC 	 2.0E-10 mg/kg/day 3.0E-04 mg/kg/day 7,E-07 
gamma-Chlordane 0.017 mg/kg 6.1E-II mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-11 3.5E-10 mg/kg/day 5.0E-04 mg/kg/day 7. E-07 
Technical Chlordane 0.65 mg/kg 2.3E-09 mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-10 L4E-08 mg/kg/day S.OE-04 mg/kg/day 3. E-05 
Antimony 4.8 mg/kg NC NC 	 6.OE-05 mg/kg/day 
Arsenic 	 5.8 mg/kg I.SE-08 mg/kg/day I.5E+O0 (mg/kg/day)-1 2,E-08 , 9.0E-08 mg/kg/day 3.0E-O4 mg/kg/day 3. E-04 
Cadmium 1.2 mg/kg NC NC 	 6.2E-I0 mg/kg/day 2,5 E-05 mg/kg/day 2.E-05 
Chromium 238 mg/kg NC NC 	 7.5E-05 mg/kg/day , 
Lead 	 488 mg/kg 0.0E+OO mg/kg/day 
Manganese 531 mg/kg NC NC 2.8E-03 mg/kg'dav 
Mercury 0,97 mg/kg NC NC : . IE-OS mg/kg/day 
Nickel 26,7 mg/kg NC NC 8,0 E-04 mg/kg/duy 
Thallium 6,8 mg/kg NC NC . 8.OE-05 mg'kg/day 
Vanadium 45.9 mg/kg NC NC I.8E-04 mg/kg/day 
Tn-.dtv l.quivalcntv (Oiitxins/I-irans) 0,0057 mg/kg I.5E-I1 mg/kg/day I.SE+05 (mg/kg/day)-1 2.E-06 8.9E-II mg/kg/day 
Toxicity f'.-tiiivnlency ( I ' d  . Conji-ii-rs 00(100001 12 mg/kg 3.0E-I6 mg/kg/day I.5E+05 (mg/kg/day)-1 4 E l  l I.7E-I5 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-06 l.E-02 
EXPOSURE POINT TOTAL 3 E-05 h.E-02 

EXPOSURE MEDIUM TOTAL 3.E-05 6.E-02 


SEDIMENT TOTAL 3.E-05 6.E-02 

SURFACE SURFACE WATER ALLENDALE POND INGESTION TctrachlorocUicnc 0.0007 mg/l 1.2E-08 mg/kg/day 5.4E-01 mg/kg/day 7.E-09 7.IE-08 - mg/kg/day I.OE-02 mg/kg/day 7.E-06 

WATER 	 bis(2-ElhylhC-yl)pl-halatc 0.001 mg/l 1.7E-08 mg/kg/day L4E-02 mg/kg/day 2.E-I0 I.0E-07 mg/kg/day 2.0E-02 mg/kg/day 5. E-06 

Aldrin 0.0000 II mg/l I.9E-10 mg/kg/day I.7E+01 mg/kg/day 3.E-09 I.1E-09 mg/kg/day 3.0E-05 mg/kg/day 4. E-05 
-Ipha-Chlordanc 0.00000069 mg/l I.2P.-I1 mg/kg/day 3.5E-01 mg/kg/day 4.E-I2 7.0E-1I mg/kg/day S.OE-04 mg/kg/day l.E-07 
Aroclor-1254 0,0006 mg/l 1 0E-0S mg/kg/day 2.0E+00 mg/kg/day 2.E-08 6.1E-08 mg/kg/day 2.0E-O5 mg/kg/day 3, E-03 
dclta-BHC 0.0000096 mg/l NC NC 9.8E-I0 mg/kg/day 3.0E-04 mg/kg/day 3.E-06 
Endosulfan Sulfate 0,00043 mg/l NC NC 4.4E-08 mg/kg/day 5.0E-03 mg/kg/day 7. E-06 
Endrin Aldehyde 0.0000028 mg/l NC NC 2.8E-10 mg/kg/day 3.0E-04 mg/kg/day 9. E-07 
gamma-Chlordanc 0.000025 mg/l 4.4E-10 mg/kg/day 3.5E-01 mg/kg/day 2.E-10 2.5E-09 mg/kg/day 5.0E-04 mg/kg/day 5.E-06 
Arscnic 0.0044 mg/l 7.7E-08 mg/kg/day 1.5E+00 mg/kg/day l.E-07 4.5E-07 mg/kg/day 3.0E-04 mg/kg/day l.E-03 
Barium 0.044 mg/I NC NC 4.5E-06 mg/kg/day 7.0E-02 mg/kg/day 6. E-05 
Chromium 0.018 mg/l NC NC L8E-06 mg/kg/day 3.0E-03 mg/kg/day 6. E-04 
Lead 0.021 mg/I 3.7E-07 mg/kg/day 2.1 E-06 mg/kg/day-Manganese 0.98 mg/l NC NC I.OE-04 mg/kg/day 2.4E-02 mg/kg/day 4. E-03 
Mercury 0.00000319 mg/l NC NC 3.2E-10 mg/kg/day 3.0E-04 mg/kg/day l.E-06 
Thallium 0.0037 mg/l NC NC 3.8E-07 mg/kg/day 8.0E-05 mg/kg/day 5. E-03 
Nitrate 0.773 mg/l NC NC 7.9E-05 mg/kg/day I.6E+00 mg/kg/day 5. E-05 
Nitritc-N 0.139 mg/l NC NC 1.4E-05 mg/kg/day l.OE-01 mg/kg/day l.E-04 
Toxicity Equivalency (Dioxins/Furans) 0.0000011 mg/l •I.9E-11 mg/kg/day 1.5E+05 mg/kg/day 3. E-06 I.1E-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 3. E-06 l.E-02 
DERMAL Tcurachloroethcnc 0.0007 mg/l 4.1 E-07 mg/kg/day 5.4E-0I mg/kg/day 2. E-07 2.4E-06 mg/kg/day I.OE-02 mg/kg/day 2. E-04 

bis(2-Ethylhcxyl)p!ithalate 0.001 mg/I 1.5E-06 mg/kg/day 1.4E-02 mg/kg/day 2.E-08 8.9E-06 mg/kg/day 2.0E-02 mg/kg/day 4. E-04 
Aldrin 0,000011 mg/l 9.7E-10 mg/kg/day 1.7E+01 mg/kg/day 2.E-08 5.7E-09 mg/kg/day 3.0E-05 mg/kg/day 2.E-04 
alpha-Chlordane 0.00000069 mg/l I.4E-09 mg/kg/day 3.5E-0I mg/kg/day 5.E-I0 8.3E-09 mg/kg/day 5.0E-04 mg/kg/day 2. E-05 
Aroclor-1254 0.0006 mg/l 	 2.0E+00 mg/kg/day 2.0E-O5 mg/kg/day-dclta-BHC 0.0000096 mg/l NC NC 	 2.1 E-08 mg/kg/day 3.0E-O4 mg/kg/day 7.E-0S L 1 

MACTEC ?.i\ | and Consul t ing, Inc. 
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TABLE 7.16.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE; ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM CHEMICAL CSF/UNIT RISK R-0/RfC{l) 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE WITS VALUE UNITS VALUE UNITS VALUE UNITS 

Endosulfan Sulfate 0.00043 mg/l NC NC 6.0E-03 mg/kg/day -
Endrin Aldehyde 0.0000028 mg/I NC NC 1.1 E-08 mg/kg/day 3.0E-04 mg/kg/day 4. E-05 

gamma-Chlordane 0,000025 mg/I 5.1 E-08 mg/kg/day 3.5E-01 mg/kg/day 2.E-08 3.0E-07 mg/kg/day 5.0E-O4 mg/kg/day 6. E-04 

Arsenic 0.0044 mg/l 2.8E-08 mg/kg/day I.5E+00 mg/kg/day 4.E-08 I.6E-07 mg/kg/day 3.0E-04 mg/kg/day 5.E-04 

Barium 0.044 mg/l NC NC 1.6E-06 mg/kg/day 4.9E-03 mg/kg/day 3. E-04 

Chromium 0.018 mg/l NC NC 1.3E-06 mg/kg/day 7,5 E-05 mg/kg/day 2.E-02 

Lead 0.021 mg/I 
Manganese 0.98 mg,. NC NC 1 3.6E-05 mg/kg/day 9.6E-04 mg/kg/day 4.E-02 

Mercury 0.00000319 mg/l NC NC 1.2E-10 mg/kg/day 2,1 E-05 mg/kg/day 6. E-06 
Thallium 0.0037 mg/I NC NC 1.4 E-07 mg/kg/day 8.0E-O5 mg/kg/day 2. E-03 

Nitrate 0,773 mg/t NC NC I.6E+00 mg/kg/day 
Nitriic-N 0.139 mg/l NC NC I.OE-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.0000011 mg/I 2.2 E-08 mg/kg/day 1.5E+05 mg/kg/day 3. E-03 I.3E-07 mg/kg/day 

EXPOSURE ROUTE TOTAL 3. E-03 6.E-02 

EXPOSURE POINT TOTAL 3. E-03 . 7.E-02 
EXPOSURE MEDIUM TOTAL 3. E-03 7.E-02 _ . 

SURFACE WATER TOTAL i 3.E-03 7.E-02 

BIOTA COMBINED FISH DIE" ALLENDALE POND INGESTION Accnaplittiylcne 0.002 mg/kg NC NC 3.8E-07 mg/kg/day 6.OE-02 mg/kg/day 6, E-06 
Bcnzo(a)anthraccnc 0.0014 mg/kg 4.6E-08 mg/kg/day 7.3E-0I (mg/kg/dayH 3.E-08 2.7E-07 mg/kg/day 3.OE-02 mg/kg/day 9, E-06 
Bci._o(a)pyrci.c 0,0015 mg/kg 4.9E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 4.E-07 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day l.E-05 
Bc-/o(b)rtuoraiil-cnc 0,0016 mg/kg 5.3E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 4.E-08 3.1 E-07 mg/kg/day 3.0E-02 mg/kg/day l.E-05 
Bcn/o( g,h, i )pcry 1 cue 0.00065 mg/kg NC NC 1.2 E-07 mg/kg/day 3.0E-02 mg/kg/day 4. E-06 
Dibcn^o(a.li)amhracciic 0.00053 mg/kg 1.7 E-08 tng/kg/day 7.3E-MH) (Ing/kg/day )-l l.E-07 1 OE-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 

Indcnof l.2.3-cd)pyrcnc 0.00073 mg/kg 2.4E-08 mg/kg/day 7.3E-OI {mg/kg/day )-l 2.E-08 ' 1.4E-07 mg/kg/day 3.OE-02 mg'kg/day 5.E-06 
P).ciJai.!.i.cue 0.00975 mg/kg NC NC 1.9E-06 mg/kg/day 3.0E-02 mg/kg/day fi.E-OS 
4,4'-DDD O.OI28 mg/kg 4.2E-07 mg/kg/day 2.4E-0I {mg/kg/dayl-l l.E-07 2,5 E-06 mg/kg/day S.OE-04 mg/kg/day 5, E-03 
4.4'-DDE 0,0249 mg/kg 8.2E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 3. E-07 4.8E-06 mg/kg/day S.OE-04 mg/kg/day l.E-02 
4.4--DDT 0.00789 mg/kg 2.6E-07 mg/kg/day 3.4E-OI (mg/kg/day)-1 9. E-08 l.SE-06 mg/kg/d-y S.OE-04 mg'kg'day 3.E-0? 
alplia-Chlordanc 0.0214 mg/kg 7.0E-07 mg/kg/day 3.5E-0I (mg/kg/dayH 2.E-07 4,1 E-06 mg/kg/day S.OE-04 mg/kg'day 8,E-03 
Aroclor-1254 1.8853 mg/kg 6.2E-OS mg/kg/day 2.0E+00 (mg/kg/day )-l l.E-04 3.6E-04 mg/kg/day 2.0E-05 mg/kg/day 2.E-01 
Aroclor-1268 0.02673 mg/kg 8.8E-07 mg/kg/day 2.0E+00 (mg/kg/dayH 2. E-06 5.1 E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-0! 
bcla-BHC 0.0005 mg/kg I.6E-0R mg/kg/day J.8E+00 (mg/kg/day)-1 3. E-08 9.6E-08 mg/kg/day 3.0E-04 mg/kg/day 3, E-04 
Dieldrin 0,00889 mg/kg 2.9E-07 mg/kg/day l.6EK)| (mg/kg/day)-1 5.E-06 I.7E-06 mg/kg/day 5.0E-O5 mg/kg/day 3.E-02 
F.ndoiuir.n .Suli-ic 0.001 mg/kg NC NC 1.9E-07 mg/kg/day 6.0E-03 mg/kg/day 3, E-05 
l-idriti Aldehyde 0,0005 mg/kg NC NC 9.6E-08 mg/kg/day 3.0E-04 mg/kg'day 3.E-04 
gamnu-Chlordaiie 0.008 mg/kg 2.6E-07 mg/kg/day 3.5E-01 (mg/kg/day)-l 9.E-08 l.SE-06 mg/kg/day 5.0E-O4 mg/kg/day 3. E-03 
Heptachlor 0.0005 mg/kg I.6E-08 mg/kg/day 4.5E+00 (mg/kg/day)-1 7.E-08 9.6E-08 mg/kg/day 5.0E-04 mg/kg/day 2.E-04 
Heptachlor Epoxide 0.0011 mg/kg 3.6E-08 mg/kg/day 9.IE+00 (mg/kg/day)-1 3.E-07 2.1 E-07 mg/kg/day 1.3 E-05 mg/kg/day 2.E-02 
Technical Chlordane 0.468 mg/kg 1.5E-05 mg/kg/day 3.5E-01 (mg/kg/day)-1 5.E-06 9.0E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-01 
Cadmium 0.0644 mg/kg NC NC 1.2E-05 • mg/kg/day 1.0E-03 mg/kg/day l.E-02 . 
Chromium 0.103 mg/kg NC NC 2.OE-05 mg/kg/day 3.OE-03 mg/kg/day 7. E-03 
Lead 0.464 mg/kg I.5E-05 mg/kg/day 8.9E-05 mg/kg/day -Manganese 6.7 mg/kg NC NC 1.3 E-03 mg/kg/day 1.4E-01 mg/kg/day 9. E-03 
Mercury 0.144 mg/kg NC NC 2.8 E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02 
Mercury (methyl) 0.208 mg/kg NC NC 4.0E-O5 mg/kg/day L0E-O4 mg/kg/day 4.E-0! 
Toxicity Equivalency (PCB Congeners 0.000032 mg/kg 1.1E-09 mg/kg/day 1.5E+0S (mg/kg/day)-1 2. E-04 6.1E-09 mg/kg/day 
Toxicily Equivalency (Dioxins/Furans) 0.000301 mg/kg 9.9E-09 mg/kg/day 1.5E+05 (mg/kg/day)-1 I. E-03 5.8E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-03 I.9.E+0I .EXPOSURE POINT TOTAL 2. E-03 1.9.E+0I 
EXPOSURE MEDIUM TOTAL 2.E-03 . . I.9.E+0I 

COMBINED FISH DIET TOTAL 2. E-03 1.9.E+01 

TOTAL RECEPTOR RISK AC ROSS ALL MEDIA || 5.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA.. 1.9.E+01 

NOTES: 
(1) - Blank ceils indicate that an RfD or RfC is nol avalailablc from the sources used lo obtain dose-response data for ihis risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dosc-rcsponsc data and/or dermal absorption values are not available. 


Prepared by; KM 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.17.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE . RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE 1SLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICO) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UINITS VAMi- I1N1TS VALUE 1 UNITS 

SOIL SOIL ALLENDALE POND INGESTION 2.3.7.8-TCDD 0.00037 mg/kg 2.2E-I1 mg/kg/day 1,56+05 (tng/kg/day)-! 3.E-06 1.36-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.6-06 

DERMAL 2,3.7,8-TCDD 0.00027 mg/kg 6.3E-I2 mg/kg/day 1,56+05 (mg/kg/day)-! 9. E-07 • 3.7E-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 9.6-07 

EXPOSURE POINT TOTAL 4.5-06 0.E+OO 
EXPOSURE MEDIUM TOTAL 4.5-06 • O.E+00 

SOIL TOTAL 4.E-06 0.E+00 

SEDIMENT SEDIMENT ALLENDALE POND INGESTION 2-Methylnaphlhatene 0.13608 mg/kg NC NC 3.2E-08 mg/kg/day 2.06-02 mg/kg/day 2.5-06 
Acenaphthylene 0.97 mg/kg NC NC 2.3E-07 mg/kg/day 6.06-02 mg/kg/day 4.5-06 
Bei_o(a)anthrac—c 3.4 mg/kg 1.4E-07 mg/kg/day 7.36-01 (mg/kg/dayH 1.5-07 8.1E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05 
Bcnzo(a)pyr—c 4 mg/kg 1.6E-07 mg/kg/day 7.36+00 (mg/kg/day)-1 1.5-06. 9.5E-07 mg/kg/day 3.05-02 mg/kg/day 3.5-05 
Benzo(b)lluo—nthene 4.4 mg/kg 1.8E-07 mg/kg/day 7.36-01 (mg/kg/day)-1 1.6-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-05 
Bci_o(g.h.i)pcryIcnc 2 mg/kg NC NC 4.7E-07 mg/kg/day 3.05-02 mg/kg/day 2.6-05 
Bcnzo(k)fluoranthene 3.9 mg/kg 1.6E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 .l.E-08 9.36-07 mg/kg/day 3.05-02 mg/kg/day 3.6-05 
bts(2-6lhylhcxyl)pli-alalc 3.2 mg/kg 1.3E-07 mg/kg/day 1.4E-02 (nig/kg/dayH 2.E-09 7.66-07 mg/kg/day 2.0E-02 mg/kg/day 4.E-05 
Dibcn7o(a.h)antl—ecne 2 mg/kg 8.1 E-08 mg/kg/day 7.36+O0 (mg/kg/dayH 6.E-07 4,76-07 mg/kg/day 3.06-02 mg/kg/day 2.5-05 
lndcno( 1.2.3-cd)py—nc 3.2 mg/kg I.3E-07 mg/kg/day 7.3E-01 (mg/kg/dayH l.E-07 7.65-07 mg/kg/day 3.05-02 mg/kg/day 3.E-05 
Pentachlorophcnol 6.5 . mg/kg 2.6E-07 mg/kg/day 1.26-01 (mg/kg/day)-l 3.E-08 1.56-06 mg/kg/day 3 .06 .  2 ing/kg/day 5.6-05 
Phenanthrene 4.8 mg/kg NC NC 1.16-06 mg/kg/day 3.06-02 mg/kg/day 4,E-05 
alpha-Cldord anc 0.0113 mg/kg 4.65-10 tng/kg/day 3.56-01 (nig/kg/day )-l 2.E-I0 2.76-09 mg/kg/day 5.0E-04 mg/kg/day 5, E-06 
Aroclor-1254 2.4 mg/kg 9.8E-08 mg/kg/day 2.06+00 (mg/kg/day )-I 2.6-07 5,76-07 mg/kg/day 2.05-05 mg/kg/day 3.E-02 
Aroclor-1260 0.2 mg/kg 8.1E-09 mg/kg/day 2.06+O0 (mg/kg/dayH 2.6-08 4.76-08 mg/kg/day 2.06-05 mg/kg/day 2.E-03 
Aroclor-1268 0.079 mg/kg 3.2E-09 mg/kg/day 2.0E+O0 (mg/kg/dayH 6.E-09 1.96-08 mg/kg/day 2.05-05 mg/kg/day 9.E-04 
dclla-BHC 0.0014 mg/kg NC NC 3.36-10 mg/kg/day 3.06-04 mg/kg/day l.E-06 
Dieldrin 0.009 mg/kg 3.7E-IO mg/kg/day 1.6E+01 (nig/kg/dayH 6.E-09 2.1E-09 mg/kg/day 5.05-05 mg/kg/day 4.E-0S 
Bndosullan II 0.037 mg/kg NC NC 8.8E-09 mg/kg/day 6.05-03 mg/kg/day l.E-06 
6—losullan su1-te 0.0027 mg/kg NC NC 6.4E-10 mg/kg/day 6.06-03 mg-g/day l.E-07 
Endn'n aldehyde 0.0029 mg/kg NC NC 6.9E-10 mg/kg/day 3,05-04 mg/kg/day 2.E-06 
Btidrin Ketone 0,0038 mg/kg NC NC 9.0E-IO mg/kg/day 3.06-04 mg/kg/day 3.E-06 
Kallliiia-Cliliiiilunc 0,017 my/kK 6,96-10 niK/ki/AIay 3.5H-OI (iilK/k«/ilay)-l 2.P.-I0 4,0E-rw mg/kg/day 5,06.04 mg/kg/day B,F,-()6 
Technical t'liloidunr 0,65 UlR/kK 2.r,l'.-0K lilu/ka/ilay 3,5l'.-()l (innr.il/diiyH 9.E-09 1.56-1)7 tng/kg/day 5.06-04 mg/kg/day 3,6-04 
Anllliliniy 4.8 mg/kg NC NC I.IE-06 mg/kg/day 4.0E-04 mg/kg/day 3.E-03 
Arsenic 3.8 mg/kg 2.4E-07 mg/kg/day 1.55*00 (mg/kg/day). 1 4.E-07 I.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03 
Cadmium 1.2 mg/kg NC NC 2.8E-07 mg/kg/day 1,06-03 mg/kg/day 3.6-04 
Chromium 
Lead 

238 
488 

mg/kg 
mg/kg 

NC 
2.0E-05 mg/kg/day 

NC _,. 5;7E-05 
1.26-04 

mg/kg/day 
tng/kg/day 

3.0E-03 ing/kg/day 2.5-02 

Manganese 531 mg/kg NC NC 1.3E-04 mg/kg/day 7.IE-02 tng/kg/day 2.5-03 
Mercury 0.97 mg/kg NC NC 2.36-07 mg/kg/day 3.0E-O4 tng/kg/day 8.6-04 
Nickel 26,7 mg/kg NC NC 6.36-06 mg/kg/day 2.0E-02 tng/kg/day 3.6-04 
Thallium 6.8 mg/kg NC NC 1.66-06 mg/kg/day 8.0E-05 mg/kg/day 2.6-02 
Vanadium 45.9 mg/kg NC NC 1.16-05 mg/kg/day 7.0E-03 mg/kg/day 2.6-03 
Ti—city Equivalency (Diuxin—-uraas) 0.0057 mg/kg 2.3E-I0 mg/kg/day 1.56+05 (mg/kg/day )-l 3.E-05 1.46-09 mg/kg/day 
—-Sicily Equivalency (PCB C—iconcrs' 0.000000112 mg/kg 4.66-15 mg/kg/day I.5E+05 (mg/kg/day )-l 7:E-I0 -2.76-14 mg/kg/day 

EXPOSURE ROUTE TOTAL - 4.6-05 8.6-02 
DERMAL 2-McUiyInaphl—ilenc 0.13608 mg/kg NC NC 3.06-08 mg/kg/day 2.0E-02 mg/kg/day 2.E-06 

Acenaphthylcne 0.97 mg/kg NC NC 2.16-07 mg/kg/day 6.06-02 mg/kg/day 4,6-06 
Bcnzo (a)antl—icene 3.4 mg/kg I.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.6-08 7.SE-07 mg/kg/day 3.06-02 mg/kg/day 3.5-05 
Ben_(a)pyrcn c 4 mg/kg 1.56-07 mg/kg/day 7.35+00 (mg/kg/dayH 1.6-06 8.85-07 mg/kg/day 3.06-02 mg/kg/day 3.E-05 
Ben zo(b)tluoranthene 4.4 mg/kg 1.76-07 mg/kg/day 7.36-01 (mg/kg/dayH 1.6-07 9.7E-07 mg/kg/day 3.06-02 mg/kg/day 3.5-05 
Ben_(g,h.i)perylcn c 2 mg/kg NC NC 4.46-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
Benzo(k)(1uoranth—c 3.9 mg/kg 1.56-07 mg/kg/day 7.36-02 (mg/kg/day )-l 1.6-08 S.6E-07 mg/kg/day 3.05-02 mg/kg/day 3,6-05 
bis(2 ._ylhcxyl)plil—dale 3.2 mg/kg 9.3E-0S mg/kg/day 1.4E-02 (mg/kg/day)-1 - I.E-09 5.46-07 mg/kg/day 2.0E-02 mg/kg/day 3. E-05 
Diben—,(a.h)anln—cene 2 rag/kg 7.65-08 mg/kg/day 7.36+00 (mg/kg/dayH 6.E-07 4.46-07 mg/kg/day 3.05-02 mg/kg/day 1.6-05 
Ind_o(l,2.3-ed)pyrcnc 3.2 mg/kg I.2E-07 mg/kg/day 7.36-01 (mg/kg/dayH 9.6-08 7.16-07 mg/kg/day 3.05-02 mg/kg/day 2.6-05 
Pentachlorophenol 6.5 mg/kg 4.75-07 mg/kg/day 1.2E-01 (mg/kg/day)-1 6.6-08 2.86-06 mg/kg/day 3.0E -02 mg/kg/day 9,6-05 

' ' Phenanthrene 4.8 mg/kg NC NC • 1.16-06 mg/kg/day . 3.0E-02 mg/kg/day 4.E-05 

MACTEC Engineering and Consulting, Inc. 
SI22-.2S 
P:\W9-_rvrCO-.NA-^B.t^.lle^Cl!^_T-ble\nJ . H . ^ A \ I  ̂  Page I of3 

http://innr.il/diiyH
file://P:/W9


TABLE 7.I7.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 

CONCENTRATION 

VALUE LMT.S 

RfD/R_C(l) 

VALUE I 'Mf  S 

HAZARD 
QUOTIENT 

alpha-Clilordanc 0.0113 mg/kg 1.3E-10 mg/kg/day 3.5E-OI (mg/kg/dayl-1 S.E-ll 7.7E-10 mg/kg/day 50E-04 mg/kg/day 2.E-06 
Aroclor-1254 2.4 mg/kg 9.8 E-08 mg/kg/day 2 .0E+0  0 (mg/kg/day)-1 2. E-07 5.7E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02 
Aroclor-1260 0.2 mg/kg 8.1E-09 mg/kg/day 2 .0E+0  0 (mg/kg/day)-1 2. E-08 4.8 E-08 mg/kg/day 2.0E-05 mg/kg/day 2. E-03 
Aroclor-1268 0,079 mg/kg 3.2E-09 mg/kg/day 2 .0E+0 0 (mg/kg/dayH 6.E-09 I.9E-08 mg/kg/day 2.0 E-05 mg/kg/day 9. E-04 
della-BHC 0.0014 mg/kg NC NC 2.4E-I0 mg/kg/day 3.0E-04 mg/kg/day 8. E-07 
Dieldrin 0.009 mg/kg ' 2.6E-10 mg/kg/day I .6E+0 I (mg/kg/dayH 4.E-09 l.SE-09 mg/kg/day S.OE-05 mg/kg/day 3.E-0S 
Endosulfan 11 0.037 mg/kg NC NC 6.3 E-09 mg/kg/day 6.0E-03 mg/kg/day l.E-06 
Endosulfan sulfate 0.0027 mg/kg NC NC 4.6E-I0 ing/kg/day 6.0E-O3 mg/kg/day 8.E-0S 
Endrin aldehyde 0.0029 mg/kg NC NC 4.9E-I0 mg/kg/day 3.0E-O4 mg/kg/day 2. E-06 
Endrin Ketone 0.0038 mg/kg NC NC 6.4E-I0 mg/kg/day 3.0E-04 ' mg/kg/day 2,E-06 
gamma-Chtordaiie 0,017 mg/kg 2.0E-I0 mg/kg/day 3.5E-OI (mg/kg/day)-1 7.E-1I I 2E-09 mg/kg/day 5.0E-04 mg/kg/day 2.E-06 
Technical Chlordane 0.65 mg/kg 7.6E-09 mg/kg/day 3.5E-OI (mg/kg/day)-1 3.E-09 4,4 E-08 mg/kg/day 5.0E-04 mg/kg/day 9. E-05 
Antimony 4.8 mg/kg NC NC 6.0E-05 mg/kg/day 
Arsenic 5.8 mg/kg 5.1 E-08 mg/kg/day l.SE+OO (mg/kg/day)-1 8, E-08 3.0E-07 mg/kg/day 3.0E-04 mg/kg/day l.E-03 
Cadmium 1.2 mg/kg NC NC 2.0E-09 mg/kg/day 2.5 E-05 mg/kg/day 8.E-05 
Chromium 238 mg/kg NC NC 7,5 E-05 mg/kg/day 
Lead 488 mg/kg OOE+00 mg/kg/day 
Manganese 531 mg/kg NC NC 2.8 E-03 mg/kg/day 
Mercury 0.97 mg/kg NC NC 2.1 E-05 mg/kg/day 
Nickel 26.7 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 6.8 mg/kg . NC NC 8.0E-O5 mg/kg/day 
Vanadium 45.9 mg/kg NC NC I.8E-04 mg/kg/day 
Tn-icity 1 equivalency (Diii-ms/hirans) 0.0057 mg/kg 5.0E-11 mg/kg/day l.SE+05 (mg/kg/day)-l 7. E-06 2.9E-I0 mg/kg/day . 
Toxicity I.qui Valency (PCM Congeners' 0.000000112 mg/kg 9.8E-I6 mg/kg/day I.SE+05 (mg/kg/day )-l I.E-10 5.7E-15 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-05 3.E-02 

EXPOSURE POINT TOTAL 5, E-05 I.E-01 
EXPOSURE MEDIUM TOTAL 5. E-05 I.E-01 

SEDIMENT TOTAL 5.E-05 l.E-01 

SURFACE SURFACE WATER ALLENDALE POND INGESTION Tctracliloroclhcnc 0.0007 mg/l 1.9 E-08 mg/kg/day 5.4E-01 mg/kg/day l.E-08 1.1 E-07 mg/kg/day LOE-02 mg/kg/day l.E-05 
WATER bit(2-Elliyll.cxyl)pl-halalc 0,001 mg/l 2.7E-08 mg/kg/day I.4E-02 mg/kg/day 4.E-10 I.6E-07 mg/kg/day 2.0E-02 mg/kg/day 8. E-06 

Aldrin 0.000011 mg/l 3.0IM0 mg/kg/day L7P.t01 mg/kg/day 5.E-09 1.7E-09 mg/kg/day 3.0E-O5 mg/kg/day 6, E-05 
ult-i~-(1ilordim_ O.OtKWHKHV) mg/l I.9IMI  ing/kg/day 3, SIM II mg/kg/day 7.P..I2 I.IP.-I0 mg/kg/day 5.0K-O4 mg/k g/day 2.H-07 
A.iiclnr-l2S4 0.0006 mg/l I.-IMIH mg/kg/day 2.01.100 mg/kg/day 3. E-08 9.5 E-08 mg/kg/day 2.0E-05 mg/kg/day 5. E-03 
dclla-BHC 0,0000096 mg/l NC~ NC 1.5E-09 mg/kg/day 3.0E-O4 mg/kg/day 5,E-06 
Endosulfan Sulfate 0,00043 mg/l NC NC 6.8E-08 mg/kg/day 6.0E-03 mg/kg/day l.E-05 
Endrin Aldehyde 0.0000028 mg/l NC NC 4.4E-10 mg/kg/day 3.0E-04 mg/kg/day l.E-06 
gamma-Chlordane 0.000025 mg/l 6.8E-I0 mg/kg/day 3.5E-01 mg/kg/day 2.E-10 4.0E-09 mg/kg/day 5.0E-04 mg/kg/day 8. E-06 
Arsenic 0,0044 mg/l I.2E-07 mg/kg/day I.5E+00 mg/kg/day ' • 2.E-07 7.0E-07 mg/kg/day  3.OE-04 mg/kg/day 2. E-03 
Barium 0.044 mg/I NC NC 7.0E-06 mg/kg/day 7.0E-02 mg/kg/day l.E-04 
Chromium 
Lead 

0.018 
0.02. 

mg/l 
mg/i 

NC 
5.7E-07 nig/kg/day 

NC 
i 

2.8E-06 
3.3E-06 

mg/kg/day 
mg/kg/day 

3.0E-03 mg/kg/day 9.E-04 

Manganese 0.98 mg/l NC NC I.6E-04 mg'kg/day 2.4E-02 tng/kg/day 6. E-03 
Mercury 0.00000319 mg/t NC NC 5.0E-10 mg/kg/day 3.0E-04 mg/kg/day 2, E-06 
Thallium 0.0037 mg/t NC NC 5.9E-07 mg/kg/day 8.0E-05 mg/kg/day 7,E-03 
Nitrate 0,773 mg/l NC NC 1,2 E-04 mg/kg/day I.6E+00 mg/kg/day 8. E-05 
Nilrilc-N 0.139 mg/l NC NC 2.2 E-05 mg/kg/day 1.0E-0I mg/kg/day 2. E-04 
Toxicity Equivalency {Dioxins/Furans; 0.0000011 mg/l 3.0E-II mg/kg/day I.5E+05 mg/kg/day 4. E-06 I.7E-10 mg/kg/day 

EXPOSURE ROUTE TOTAL  5. E-06 2.E-02 
DERMAL Tciraclilorocihcnc 0.0007 mg/l 5.0E-07 mg/kg/day 5.4E-01 mg/kg/day 3. E-07 ', 2.9 E-06 mg/kg/day l.OE-02 mg/kg/day 3,E-04 

bis(2-EUiylhcxyl)phUialalc 0.001 mg/l 1.9E-06 mg/kg/day 1.4E-02 n'tg/kg/day 3. E-08 1.1E-0S mg/kg/day • 2.0E-02 mg/kg/day 5.E-04 
Aldrin 0,000011 mg/l 1.2E-09 mg/kg/day I.7E+01 mg/kg/day 2.E-08 6.9E-09 mg/kg/day 3.0E-0S mg/kg/day 2. E-04 
alpha-Chlordaiie 0.00000069 mg/l 1.7E-09 mg/kg/day 3.5E-01 mg/kg/day 6.E-I0 1.0E-08 mg/kg/day 5.0E-04 mg/kg/day 2. E-05 
Aroclor-1254 0.0006 mg/l 2.0E+00 mg/kg/day 2.0E-05 mg/kg/day 
dclta-BHC 0,0000096 mg/l NC' NC 2.6E-08 mg/kg/day 3.0E-04 mg/kg/day 9, E-05 

MACTEC Eni |nd Consulting, Inc. 
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TABLE 7.I7.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

YALl'Fr UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RfD/RfC(l) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

Endosulfan Sulfate 0.00043 mg/I NC NC - 6.0E-03 mg/kg/day 

Endrin Aldehyde 0.0000028 mg/I NC NC L4E-08 mg/kg/day 3.0E-04 mg/kg/day 5. E-05 
gamma-Chlordane 0.000025 mg/l 6.3E-08 mg/kg/day 3.5E-01 mg/kg/day 2.E-08 3.7E-07 mg/kg/day 5.0E-04 mg/kg/day 7. E-04 

Arsenic 0.0044 mg/I 3.4E-08 nig/kg/duy 1.5E+00 mg/kg/day 5. E-08 2.0E-O7 mg/kg/day 3.0E-O4 mg/kg/day 7, E-04 

Barium 0.044 mg/l NC NC 2.0E-06 mg/kg/day 4.9E-03 mg/kg/day 4. E-04 

Chromium 0.018 mg/l NC NC I.6E-06 mg/kg/day 7.5E-05 mg/kg/day 2.E-02 

Lead 0.021 mg/l - -Manganese 0.98 mg/l NC NC 4.4E-05 mg/kg/day 9.6E-04 mg/kg/day 5.E-02 
Mercury 0.00000319 mg/l NC NC 1.4E-10 mg/kg/day 2.1 E-05 mg/kg/day 7. E-06 
Thallium 0.0037 mg/l NC NC 1.7E-07 mg/kg/day • 8.0E-05 mg/kg/day 2. E-03 
Nitraic 0.773 mg/l NC NC I.6E+00 mg/kg/day 
Nitritc-N 0.139 mg/l NC NC I.0E-0I mg/kg/day 
Toxicity Equivalency (Diuxins/Furuns) 0.0000011 mg/l 2.7E-08 mg/kg/day I.SE+05 mg/kg/day 4. E-03 I.6E-07 mg/kg/day 

EXPOSURE ROUTE TOTAL 4. £-03 , . 7.E-02 . 
EXPOSURE POINT TOTAL 4.E-03 9!E 02 

EXPOSURE MEDIUM TOTAL 4. E-03 9.E 02 

SURFACE WATER TOTAL 4.E-03 9.E 02 
BIOTA COMBINED FISH DIET ALLENDALE POND INGESTION Accnaplithylcnc 0,002 mg/kg NC NC 4.0E-O7 mg/kg/day 60E-02 mg/kg/day 7.E 06 

3cn7o(a)anlliraccnc 0.0014 mg/kg 4.8E-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 3. E-08 2,8 E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E 06 
Bcii-0(a}pyrcnc 0,0015 mg/kg 5,1 E-08 mg/kg/day 7.3E+00 (mg/kg/dayH 4.E-07 3.0E-O7 mg/kg/day 3.0E-02 mg/kg/day l.E OS 
Bc-/o(b)fl-or_ii-iC-C 0.0016 mg/kg 5.4 E-08 mg/kg/day 7.3E-OI (mg/kg/dayH 4.E-08 3.2 E-07 mg/kg/day 3.0E-02 mg/kg/day l.E 05 
Bciizo(g,h.i)pcrylcnc 0.00065 mg/kg NC NC I.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E 06 
Dibcn_o(a,h)anihraccnc 0,00053 mg/kg I.8E-08 nig/k g/day 7.3E+00 {mg/kg/dayH l.E-07 I.I E-07 mg/kg/day '; 3.0E-02 mg/kg/day 4.E 06 
ndcno(1.2.3-cd)pyrcnc 0.00073 mg/kg 2.5E-08 mg/kg/day 7.3E-OI (mg/kg/dayH 2. E-08 L4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E 06 
' -Ci .a i i i - .C-C 0.00975 mg/kg NC NC 1.9E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E 05 

.. ' 4.4'-DDD 
4.4--DDE 

0.0128 
0.0249 

mg/kg 
mg/kg 

4,3 E-07 
8.5 E-07 

mg/kg/day 
mg/kg/day 

2.4E-0I 
3.4E-01 

(mg/kg/day)-1 
(mg/kg/day H 

I.E-07 
3. E-07 

2.5 E-06 
4.9E-06 

mg/kg/day 
mg/kg/day 

S.OE-04 
S.OE-04 

mg/kg/day 
mg/kg/day 

SE 
l.E 

03 
02 

4.4--DDT 0.00789 mg/kg 2.7E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 9.E-08 I.6E-06 mg/kg/day S.OE-04 mg/kg/day 3.E 03 
alpha-Chlordane 0.0214 mg/kg 7.3 E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-07 4.2E-06 mg/kg/day 5.0E-04 mg'kg/day 8.E 03 
Aroclor-1254 1.8853 mg/kg 6.4E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-04 3.7E-04 mg/kg/day 2.OE-05 mg/kg/day 2.E*01 
Aroclor-1268 0.02673 mg/kg 9.1 E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 5.3E-06 mg/kg/day : 2.0E-05 mg/kg/day 3.E-01 
bcta-BHC 0.0005 mg/kg I.7E-08 mg/kg/day I.8E+00 (mg/kg/day)-1 3. E-08 9.9E-08 mg/kg/day ; 3.0E-04 mg/kg/day 3. E-04 
Dieldrin 0.00-89 mg/kg 3.01.-(17 nig/k g/day L6P.t01 (mg/kg/dayH 5. E-06 1.8E-06 mg/kg/day 5.0E-OS mg/kg/day 4.E-02 
Eiidiiiulfan SulT.lc 0.OOI mg/kg NC NC 2.0E-O7 mg/kg/day 6.0E-03 mg/kg/day 3. E-05 
Endrin Aldehyde 0,0005 mg/kg NC NC 9.9E-08 mg/kg/day 3.0E-O4 mg/kg/day 3.E-04 
gamma-Oilordanc 0.008 mg/kg 2.7E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 I. E-07 1.6E-06 mg/kg/day 5.0E-04 mg/kg/day 3. E-03 
Heptachlor 0.0005 mg/kg 1.7E-08 mg/kg/day 4.5E+00 (mg/kg/day)-1 8. E-08 9.9E-08 mg/kg/day 5.0E-04 mg/kg/day 2. E-04 
Heptachlor Epoxide 0.0011 mg/kg 3.7E-08 mg/kg/day 9.IE+00 (mg/kg/day)-l 3. E-07 2.2E-07 mg/kg/day 1.3 E-05 mg/kg/day 2.E-02 
Technical Chlordane 0.468 mg/kg 1.6E-05 mg/kg/day 3.5E-0I (mg/kg/day)-1 6.E-06 9.3E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-0I 
Cadmium 0.0644 mg/kg NC NC I.3E-05 mg/kg/day 1.0E-03 mg/kg/day l.E-02 
Chromium . 0.103 mg/kg NC NC 2.OE-05 mg/kg/day 3.0E-03 mg/kg/day 7. E-03 
Lead 0,464 mg/kg I.6E-05 mg/kg/day - 9.2E-05 mg/kg/day 
Manganese 6.7 mg/kg NC NC 1.3 E-03 mg/kg/day I.4E-01 mg/kg/day 9. E-03 
Mercury 0.144 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-04 mg/kg/day l.E-OI 
Mercury (methyl) 0.208 mg/kg NC NC 4.1 E-05 mg/kg/day 1.0E-04 mg/kg/day 4.E-0! 
Toxicity Equivalency (PCB Congener* 0.000032 mg/kg I.IE-09 mg/kg/day I.5E+05 (mg/kg/day)-1 2. E-04 6.3E-09 mg/kg/day 
Toxicity Equivalency (Dioxins/F_r_n.s) 0.000301 mg/kg I.0E-08 mg/kg/day 1.5E+05 (mg/kg/day)-1 2. E-03 6.0E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-03 2.0.E+01 
EXPOSURE POINT TOTAL 2. E-03 2,0,E+01 

EXPOSURE MEDIUM TOTAL 2. E-03 . . 2.0.E+01 
COMBINED FISH DIET TOTAL 2. E-03 

• TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-03 t TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.0.E+01 1 

NOTES: 
(I) - Blank cells indicate Ihat an RfD or RfC is not avalailablc from ihe sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. . 
- - Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
31216.13 
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TABLE 7.I8.RME 
CALCULATION OF CHEMICAL CANCER BISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RfCd) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 1 UNITS VALUE UNITS VALUE 1 UNITS 

SOIL SOIL ALLENDAL6 POND INGESTION 2.3.7.8-TCDD 0.00027 mg/kg 6.6E-11 mg/kg/day L5E+05 (mg/kg/day)-1 l.E-05 j.f 7.7E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-05 

DERMAL 2.3.7.8-TCDD 0.00027 mg/kg 5.5E-12 mg/kg/day 1.5E+05 (mg/kg/day)-1 8. E-07 6.5E-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 8. E-07 

6XPOSURE POINT TOTAL l.E-05 .  O.E+00 

EXPOSURE MEDIUM TOTAL l.E-05 , O.E+00 

SOIL TOTAL l.E-05 . O.E+00 

SEDIMENT S5DIMENT ALLENDALE POND INGESTION 2-McUiylnapli_ialenc •0.13608 mg/kg NC NC 2.6E-07 mg/kg/day 2.0E-02 mg/kg/day l.E-05 
Accnaplitliylcnc 0.97 mg/kg NC NC I.8E-06 mg/kg/day 6.0E-O2 mg/kg/day 3.E-05 
Bciizo( a lanl).racene 3.4 mg/kg 5.5 E-07 mg/kg/day 7.3E-01 (mg/kg/dayH 4.E-07 6.5 E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04 
Bcii-0(a)pyrcnc 4 mg/kg 6, S E-07 mg/kg/day 7.3E+00 (mg/kg/day )-l 5.E-06 7.6E-06 mg/kg/day 3.0E-O2 mg/kg/day 3. E-04 
Bcii-0(b)fluoratillicnc 4.4 mg/kg 7,2 E-07 ing/kg/day 7.3E-01 (mg/kg/dayl-l 5.E-07 8.4E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04 
Bcii-0{g.li,i)pcrylciic 2 mg/kg NC NC 3.8 E-06 mg/kg/day 3.0E-02 ' mg/kg/day l.E-04 
Bcnzo( k )fluo. aiillicnc 3.9 mg/kg 6.3 E-07 mg/kg/day 7.3E-02 {mg/kg/day)-1 5. E-08 7.4 E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04 
bis(2-Elhyllicxyl)pl.llia1aic 3.2 mg/kg 5.2 E-07 mg/kg/day L4E-02 (mg/kg/dayH 7.E-09 6.1 E-06 mg/kg/day 2.0E-02 mg/kg/day 3.E-04 
Dibct.7o(a.h)aiilhraccnc 2 mg/kg 3.3E-07 mg/kg/day 7.3E+00 (mg/kg/dayH 2.E-06 3.8 E-06 mg/kg/day 3.0E-02 mg/kg/day l.E-04 
!iid.r.o( l,2.3-cd)pyrcnc 3.2 mg/kg 5.2 E-07 mg/kg/day 7.3E-OI (mg/kg/day )-l 4. E-07 6.1 E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04 
Pentachlorophcnol 6.5 mg/kg 1.1 E-06 mg/kg/day I.2E-0I (mg/kg/day )-l I, E-07 1.2 E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04 
Pi.--aniliT.nc 4.8 mg/kg NC NC 9.1 E-06 mg/kg/day 3.0E-02 mg/kg/day 3. E-04 
alpha-Gilordanc 0.0113 mg/kg 1.8E-09 mg/kg/day 3.5E-OI (mg/kg/day)-1 6.E-10 2.1 E-08 mg/kg/day S.OE-04 mg/kg/day 4. E-05 
Aroclor-1254 2.4 mg/kg 3.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-l 8. E-07 4.6E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01 
Aroclor-1260 0.2 mg/kg 3.3 E-08 mg/kg/day 2.0E+00 (mg/kg/day )-I 7. E-08 3.8E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02 f 
Aroclor-1268 0,079 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3. E-08 1.5 E-07 mg/kg/day 2.0E-O5 mg/kg/day 8. E-03 

dclta-BHC 0.0014 mg/kg NC NC 2.7E-09 mg/kg/day 3.0E-04 mg/kg/day 9, E-06 
Dieldrin 0.009 mg/kg 1.5E-09 mg/kg/day I.6E+0I (mg/kg/dayH 2. E-08 1.7E-08 mg/kg/day 5.0E-O5 mg/kg/day 3.E-04 

Endosulfan II 0.037 mg/kg NC NC 7.0E-08 mg/kg/day 6.0E-03 mg/kg/day l.E-05 
Endosulfan sulfate 0.0027 mg/kg NC NC • 5.1E-09 mg/kg/day 6.0E-03 mg/kg/day 9.E-07 
Endrin aldehyde 0.0029 mg/kg NC NC 5.5E-09 mg/kg/day 3.OE-04 . mg/kg/day 2. E-05 
Hi-Inn Kclnnc 0,(1038 mg/kg NC NC 7.2E-09 mg/kg/day 3.0E-04 mg/kg/day 2. E-05 
KnintiiH'(')ili)t<tunr IMH7 niK/kg Mll'-IH mg/kg/duy 3,51'.-01 (ntK/k-/duyH l.E-'W 3.2P.-OK ing/kg/day 5.0I..04 mg/k g/day 6.1.-05 
Tc-lml-al (.Idordaii 0,65 mg/k./ l.lf'.-O? mg/kgAUy 3.-I.-0I (mg/kg/dayH 4.E-0. I.2E-06 mg/kg/day 5.OE-04 mg/kg/day 2. E-03 
Antimony 4.8 mg/kg NC NC 9.1 E-06 mg/kg/day 4.0E-04 mg/kg'day 2.E-02 
Arsenic 5.8 mg/kg 9.4E-07 mg/kg/day L5E+O0 (mg/kg/day)-1 l.E-06 1.1 E-05 mg/kg/day 3,OE-04 mg'kg/day 4.E-02 
Cadmium 1.2 mg/kg NC NC 2.3E-06 mg/kg/day l.OE-03 mg/kg/day 2. E-03 
Chromium 238 mg/kg NC NC 4.5 E-04 mg/kg/day 3.0E-03 mg/kg/day 2.E-0I 
Lead 488 mg/kg 7.9E-05 mg/kg/day - 9.3 E-04 mg/kg/day 
Manganese 531 mg/kg NC NC l.OE-03 mg/kg/day 7.1E-02 mg/kg/day l.E-02 
Mercury 0.97 mg/kg NC NC 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6. E-03 
Nickel 26.7 mg/kg NC NC 5. IE-OS mg/kg/day 2.0E-02 mg/kg/day 3.E-03 
Thallium 6.8 mg/kg NC NC 1.3 E-05 mg/kg/day 8.0E-O5 mg/kg/day 2.E-01 
Vanadium 45.9 mg/kg NC NC 8.7E-05 mg/kg/day 7.0E-03 mg/kg/day l.E-02 
Toxicily Equivalency (Dioxins/Furaas) 0.0057 mg/kg 9.3E-IO mg/kg/day I.5E+05 (mg/kg/day)-1 l.E-04 1.1 E-08 mg/kg/day 
Toxicity Equivalency (PCB Congeners; 0.00OOO0U2 mg/kg I.8E-I4 mg/kg/day L5E+05 (mg/kg/day)-1 3.E-09 2.1E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-04 7.E-01 
DERMAL 2-MeUiylnaplilhalenc 0.13608 mg/kg NC NC 9.4E-08 mg/kg/day 2.0E-02 mg/kg/day 5, E-06 

Acenaphthylene 0.97 mg/kg NC NC ' 6.7E-07 mg/kg/day 60E-02 mg/kg/day l.E-05 
Bcnzo(a)anthraccne 3.4 mg/kg 2.0E-07 mg/kg/day 7.3E-0I (mg/kg/dayH l.E-07 ' 2.4 E-06 mg/kg/day 3.OE-02 mg/kg/day 8. E-05 
Bcn_o(a)pyrcnc 4 mg/kg 2.4E-07 mg/kg/day 7.3E+00 (mg/kg/dayH 2. E-06 2.8E-06 mg/kg/day : 3.0E-O2 mg/kg/day 9. E-05 
Benzo(b) fluoranihciic 4.4 mg/kg 2.6E-07 mg/kg/day 7.3E-01 (mg/kg/dayH 2. E-07 3.0E-06 mg/kg/day 3.0E-02 mg/kg/day l.E-04 
Bcn/o(g,h.i)pcrylenc 2 mg/kg NC NC I.4E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-0S 
Bcti-o(k)nuoraiulicnc 3.9 mg/kg 2.3 E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2. E-08 2.7E-06 mg/kg/day 3.OE-02 mg/kg/day 9. E-05 

. bis(2-Elhylhcxyl)plithalalc 
Dibcii-Ol a. Ii)antl.racene 

3.2 
2 

mg/kg 
mg/kg 

1.5 E-07 
1.2 E-07 

mg/kg/day 
mg/kg/day 

1.4E-02 
7.3E+0O 

(mg/kg/dayH 
(mg/kg/day)-1 

2.E-09
9, E-07 

s 1.7 E-06 
1.4 E-06 

mg/kg/day 
mg/kg/day ' 

2.0E-02 
3.0E-02 

mg/kg/day 
mg/kg/day 

9, E-05 
S.E-OS 

lndcno{I,2,3-cd)pyrcnc 3.2 mg/kg I.9E-07 mg/kg/day 7.3E-OI (mg/kg/day)-1 l.E-07 2.2 E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-0S 
Pcntachloroplicnol 6.5 mg/kg 7,4 E-07 mg/kg/day I.2E-0I (mg/kg/day)-1 9. E-08 8.6E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04 
Phenatillu'cnc 4.8 mg/kg NC NC . • 3.3E-06 mg/kg/day . 3.0E-O2 in u/k^/day l.E-04 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.18.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT. CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE; CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
MEDIUM CHEMICAL CSF/UNIT RISK RfD/RfC(l) HAZARD 

MEDIUM POINT ROUTE VALUE U N I T  S CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

alpha-Chlordane 0.0113 m g / k  g 2. IE-10 mg/kg/day 3.5E-0I (mg/kg/d.y)-l 7.E-I. 2.4E-09 mg/kg/day 5.0E-04 mg/kg/day 5. E-06 

Aroclor-1254 2.4 m g / k  g I.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3. E-07 1.8E-06 mg/kg/day 2.0E-05 mg/kg/day 9.E-02 
Aroclor-1260 0.2 m g / k  g L3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3. E-08 I.5E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E-03 
Aroclor-1268 0.079 m g / k  g 5.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 I. E-08 5.9E-08 mg/kg/day 2.0E-05 mg/kg/day 3. E-03 

dclta-BHC 0.0014 m g / k  g NC NC 7.4E-I0 mg/kg/day 3. OE-04 mg/kg/day 2. E-06 

Dieldrin 0.009 m g / k  g 4.IE-10 mg/kg/day 1.6E+01 (mg/kg/day)-1 7.E-09 4.8E-09 mg/kg/day 5.0E-05 mg/kg/day l.E-04 

Endosulfan II 0.037 m g / k  g NC NC 2.0E-08 mg/kg/day 6.0E-03 mg/kg/day 3.E-06 

Endosulfan sulfate 0.0027 m g / k  g NC NC 1.4E-09 mg/kg/day 6.0E-03 mg/kg/day 2.E-07 
Endrin aldehyde 0.0029 mg/kg NC NC J.5E-09 mg/kg/day 3.0E-04 mg/kg/day 5. E-06 
Endrin Ketone 0,0038 mg/kg NC NC 2.0E-09 mg/kg/day 3.OE-04 mg/kg/day 7.E-06 
gamma-Chlordane 0.017 mg/kg 3.1E-I0 mg/kg/day 3.5E-0I (mg/kg/day)-1 l.E-10 3.6E-09 mg/kg/day 5.OE-04 mg/kg/day 7, E-06 

Technical Chlordane 0,65 mg/kg 1.2E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 4.E-09 • . 1.4E-07 mg/kg/day S.OE-04 mg/kg/day 3.E-04 

Antimony 4.8 mg/kg NC NC 6OE-05 mg/kg/day 

Arsenic 5.8 mg/kg 7.9E-08 mg/kg/day I.5E+00 (mg/kg/day)-1 l.E-07 .- 9.3 E-07 mg/kg/day 3.0E-04 mg/kg/day 3. E-03 
Cadmium 1.2 mg/kg NC NC 6.4E-09 mg/kg/day 2.5E-05 mg/kg/day 3.E-04 

Chromium 238 mg/kg NC NC 7.5 E-05 mg/kg/day 

Lead 488 mg/kg O.OE+00 mg/kg/day 
Manganese 531 mg/kg ' NC NC 2.8E-03 mg/kg/day 
Mercury 0.97 mg/kg NC NC 2.1 E-05 mg/kg/day 
Nickel 26.7 mg/kg NC NC 8.OE-04 mg/kg/day 
Thallium 6.8 mg/kg NC NC 1 8.0E-0S mg'kg/day 
Vanadium 45.9 mg/kg NC NC I.8E-04 mg'kg'day 
Toxicity !.quiviiL-ncv(!)iuxiti-/l;iinms) 0.0057 mg/kg 7.8E-II mg/kg/day I.SE+05 (mg/kg/day)-1 l.E-05 • 9.1 E-10 mg/kg/day 
Toxicily Equivalency (l'_H Cm .(tenets 0.000000112 mg/kg I.5E-15 mg/kg/day I.5E+05 (mg/kg/dayH 2.E-10 i 1 8E-I4 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-05 I.E-01 

EXPOSURE POINT TOTAL 2. E-04 S.E-01 

EXPOSURE MEDIUM TOTAL 2.E-04 8.E-0I 

SEDIMENT TOTAL 2.E-04 8.E-01 

SURFACE SURFACE WATER ALLENDALE POND INGESTION Telrachloroelhene 0.0007 mg/l 2.8 E-08 " mg/kg/day 5.4E-01 mg/kg/day 2. E-08 3.3 E-07 mg/kg/day I.OE-02 mg/kg/day 3.E-05 

WATER bii(2-Elhyllicxyl)phlliHlalc 0.001 mg/l 4,1 E-08 mg/kg/day L4E-02 mg/kg/day 6.E-I0 4.7E-07 mg/kg/day 2.0E-02 mg/kg/day 2. E-05 
Aldrin O.0O0011 mg/l 4,51.. Ill mg/kg/day L7F.+ 0I mg/kg/day fi.E-09 . S.2E-09 mg/kg/day 3.0E-05 mg/kg/day 2. E-04 
alplm-Clilot-l-iir (MKHKHKHV; mg/l 7,-1'.-II m K/k g/day 3.5..-01 mg/kg/day l.E-II 3.3E-IO mg/kg/day 5.0E-04 mg/kg/day 7. E-07 
Aroclor-1254 (|. 0 0 0 (  I m-VI 2.4E-08 mg/kg/day 2,OE>00 mg/kg/day S.E-08 3.8E-07 mg/kg/day 2.0E-O5 mg/kg/day ~  " l.E-02 
delia-BHC 0 .000009  6 mg/l NC NC 4.6E-09 mg/kg/day 3.0E-04 mg/kg/day 2. E-05 
Endosulfan Sulfate 0 .0004  3 mg/l NC NC 2.0E-07 mg/kg/day 6.0E-03 mg/kg/day 3.E-05 ,Endrin Aldehyde 0 .0000028 mg/l NC NC UE-09 mg/kg/day 3. OE-04 mg/kg/day 4. E-06 
gamma-Chlordane 0 .00002 5 mg/I 1.0E-09 mg/kg/day 3.5E-01 mg/kg/day 4.E-10 1.2 E-08 mg/kg/day 5.0E-04 mg/kg/day 2, E-05 
Arsenic 0 ,004  4 mg/l L8E-07 mg/kg/day I.5E+00 mg/kg/day 3. E-07 2.1 E-06 mg/kg/day 3.OE-04 mg/kg/day 7. E-03 
Barium 0.044 mg/l NC NC 2.1 E-05 mg/kg/day 7.0E-02 mg/kg/day 3. E-04 
Chromium 0.018 mg/l NC NC 8.5 E-06 mg/kg/day 3.0E-03 mg/kg/day 3. E-03 
Lead 0.021 mg/l 8.5E-07 mg/kg/day 1.0E-05 mg/kg/day-Manganese 0.98 mg/l NC NC 4.7E-04 mg/kg/day 2.4E-02 mg/kg/day 2.E-02 
Mercury 0 ,0000031  9 mg/1 NC NC I.SE-09 mg/kg/day 3. OE-04 mg/kg/day 5.E-06 
Thallium 0.003  7 mg/1 NC NC L8E-06 mg/kg/day 8.0E-05 mg/kg/day 2.E-02 
Nitrate 0 .77  3 mg/l NC NC 3.7E-04 mg/kg/day 1.6E+00 mg/kg/day 2.E-04 
Nitritc-N 0 .13  9 mg/l NC NC 6.6E-05 mg/kg/day 1.0E-01 mg/kg/day 7.E-04 
Toxicity Equivalency (Dioxins/Furans) 0 .000001  1 mg/l 4.5E-11 mg/kg/day I.5E+05 mg/kg/day 7. E-06 5.2E-10 mg/kg/day ' 

EXPOSURE ROUTE TOTAL 7. E-06 7.E-02 
DERMAL Tetrachloroeihene 0 .000  7 mg/l 1.4 E-07 mg/kg/day 5.4E-0I mg/kg/day 8. E-08 1.6E-06 mg/kg/day I.OE-02 mg/kg/day 2. E-04 

bis(2-E(hyIhexyl)phihalale 0.001 mg/l 5.3E-07 mg/kg/day I.4E-02 mg/kg/day 7.E-09 6.2 E-06 mg/kg/day 2.0E-02 mg/kg/day 3. E-04 
Aldrin ' 0 .00001 1 mg/l 3.4E-IO mg/kg/day I.7E+0I mg/kg/day 6.E-09 3.9E-09 mg/kg/day 3.0E-05 mg/kg/day l.E-04 
alpha-Chlordane 0 .0000006  9 mg/l 4.9E-IO tng/kg/day 3.5E-01 mg/kg/day 2.E-I0 S.7E-09 mg/kg/day 5.OE-04 mg/kg/day l.E-05 
Aroclor-1254 0.0O06 mg/l 2.0E+00 mg/kg/day 2.0E-O5 mg/kg/day 
ddla-BHC 0 .000009  6 mg/l NC NC I.5E-08 mg/kg/day 3,OE-04 mg/kg/day 5.E-05 

MACTEC and Consu l t ing . Inc. 

31226,23 
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TABLE 7.18.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT < INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; CHILD . _  _ 

E P C C A N C E R R I S K C A L C U L A T I O N S N O N - C A N C E R H A Z A R D C A L C U L A T I O N S 

M E D I U M 
E X P O S U R E 

M E D I U M 

E X P O S U R E 

P O I N T 

E X P O S U R E 

R O U T E 
C H E M I C A L 

V A L U E U N I T S 

I N T A K E / E X P O S U R E 

C O N C E N T R A T I O N 
C S F / U N I T R I S K C A N C E R R I S K 

I N T A K E / E X P O S U R E 

C O N C E N T R A T I O N 
R f D / R f C ( l ) H A Z A R D 

Q U O T I E N T 
V A L U E U N I T S VALUE U N I T S V A L U E U N I T S VALUE U N I T S 

Endosul fan Sulfate 0 .00043 mg/l N C N C 6 .0E-03 m g / k g / d a y 

Endrin A l d e h y d e 0 .0000028 mg/ I N C N C 7.9E-09 m g / k g / d a y 3 .0E-04 m g / k g / d a y 3. E-05 

g a m m a - C h l o r d a n e 0 .000025 mg/I L 8 E - 0 8 mg/kg /day 3.5E-OI mg/kg /day 6 .E-09 2.1 E-07 mg/kg /day 5.OE-04 m g / k g / d a y 4. E-04 

Arsenic 0 .0044 mg/ l 9 .6E-09 mg/kg /day 1.5E+00 nig/kg/day l .E-08 1,1 E-07 mg/kg /day 3. OE-04 m g / k g / d a y 4, E-04 

Bar ium 0.044 nig/I N C N C 1.1 E-06 m g / k g / d a y > 4 .9E-03 m g / k g / d a y 2. E-04 

C h r o m i u m 0 . 0 ) 8 mg/I N C N C 9.2E-07 m g / k g / d a y < 7,5 E-05 m g / k g / d a y l .E-02 

Lead 0.021 mg/1 - - -
M a n g a n e s e 0.98 mg/1 N C N C 2.5 E-05 m g / k g / d a y 9 .6E-04 m g / k g / d a y 3.E-02 

Mercury 0 .00000319 mg/ i N C N C 8. I E - I I m g / k g / d a y 2.1 E-05 m g / k g / d a y 4, E-06 

Tha l l ium 0 .0037 mg/I N C N C - 9.4 E-08 m g / k g / d a y 8 .0E-05 m g / k g / d a y l .E-03 

Nitrate 0.773 mg/ l N C N C I 6 E + 0 0 m g / k g / d a y 

Nitrite-N 0.139 mg/ l N C N C t 1-OE-OI mg/kg /day 

' 
Toxicity Equivalency (Dioxins/F.irons) 0 .0000011 mg/ l 7 .7E-09 mg/kg/day l .SE+05 tng/kg/day l .E-03 9.OE-08 m g / k g / d a y 

E X P O S U R E R O U T E T O T A L l .E-03 4.E-02 

E X P O S U R E P O I N T T O T A L l .E-03 . . . . I .E-01 

E X P O S U R E M E D I U M T O T A L l .E-03 l .E-01 

S U R F A C E W A P E R T O T A  L l . E - 0 3 l .E -01 

B I O T A C O M B I N E D FISH DIE A L L E N D A L E P O N D I N G E S T I O N Acenapl i thylcnc 0.002 m g / k g N C N C 6.0E-07 mg/kg /day , 6 .0E-02 m g / k g / d a y l .E-05 

3cn_o(a )an th raccnc 0.0014 m g / k g 3 .6E-08 mg/kg/day 7 .3E-0I ( m g / k g / d a y H 3.E-08 4.2 E-07 mg/kg /day  3 .0E-02 mg/kg /day l .E-05 

Bcnzo(a )py rcnc 0 .0015 m g / k g 3 .9E-08 mg/kg /day 7 .3E+00 ( m g / k g / d a y H 3. E-07 4.5 E-07 mg/kg /day 3 .0E-02 mg/kg /day 2. E-05 

3cn?.o(b)fluoran(hc[ic 0 .0016 m g / k g 4.1 E-08 mg/kg /day 7.3E-OI I m g / k g / d a y H 3. E-08 4 .8E-07 mg/kg /day 3 .0E-02 mg/kg /day 2.E-0S 

Bcnzo(g.h . i )perylcnc 0 .00065 m g / k g N C N C 2 .0E-07 mg/kg /day 3.0E-02 mg/kg /day 7. E-06 

Dibcn. .o(a ,h)am._-Ccnc 0 .00053 m g / k g I .4E-08 mg/kg /day 7 .3E+00 (mg /kg /day ) - ! l .E-07 I .6E-07 mg/kg /day 3 .0E-02 mg/kg /day 5.E-06 

l ndcno ( l , 2 , 3 - cd )py rcnc 0 .00073 m g / k g I .9E-08 mg/kg /day 7.3E-OI (mg/kg/day)-1 l .E-08 2,2 E-07 mg/kg /day . 3 .0E-02 mg/kg /day 7. E-06 

Phciiantlircnc 0 .00975 m g / k g N C N C 2.9E-06 m g / k g / d a y 3.0E-02 m g / k g / d a y l .E-04 

4 . 4 ' D D D 0.0128 m g / k g 3 .3E-07 m g / k g / d a y 2.4E-OI .mg/kg /day . -1 8. E-08 3.SE-00 m g / k g / d a y S.OE-04 m g / k g / d a y S.E-03 

4 . 4 ' - D D E 0.0249 m g / k g 6.4 E-07 mg/kg/day 3.4E-OI {mg/kg/day )-l 2.E-07 7.5E-06 mg/kg /day 5. OE-04 m g ' k g / d a y l .E-02 

4 .4 ' -DDT 0 .00789 m g / k g 2 .0E-07 mg/kg /day 3 .4E-0I (mg/kg /day) - l 7. E-08 2.4E-06 mg/kg /day 5 OE-04 m g ' k g ' d a y 5.E-03 

a lpha-Chlo rdane 0 0214 m g / k g 5.5 E-07 mg/kg /day 3.5E-OI (mg/kg /day l - l 2. E-07 6.4 E-06 mg/kg /day S.OE-04 mg/kg /day l .E-02 

Aroclor -1254 1.8853 m g / k g 4 .9E-05 mg/kg/day 2 .0E+00 (mg/kg/day)-1 l .E-04 5.7E-04 mg/kg /day 2 .0E-0S mg.'kg-day 3 .E*0I 

A r o c l o r - 1 2 - 8 (K12673 m g / k g 6 9 . . .07 mg/k g/day 2,or.*oo ( m g / k g / d a y H l .E-06 R.OE-06 mg/kg /day 2.0E-OS mg/kg /day 4.E-01 

m - a - m i C 0 . 0 0 0 . t"K/kK 1 3..-OH nig/kg/diiy i . m . t o o l nig. k g/day H - , i : - im 1 5I.-U7 tng/kg/day 3 DC.-04 mg/kg /day 5 I-:-04 

' Dic -Uhi (MIO-H'J mg/k j / ...11'. UV .i .g/lK/ ' lay 1 n l i i O l ( m g / k g / d a y H 4.Ii-()._ 2 .7 i : -0  mg/kg/day S.OL-OS mg/kg/day S.E-H2 

l.iidokuir_.i) Su l l - t c OUOI m g / k g NC N C 3.0E-O7 m g / k g ' d a y 6.0 E-03 mg/kg /day 5.E-05 

Endrin A l d e h y d e 0.0005 m g / k g N C N C I.SE-07 mg/kg /day 3 0 E - O 4 m g / k g ' d a y 5. E-04 

g a m m a - C h l o r d a n e 0.008 m g / k g 2.1 E-07 mg/kg /day 3.5E-OI (mg/kg/day)-1 7. E-08 2.4E-06 m g / k g / d a y 5 .0E-04 mg/kg /day 5.E-03 
Heptach lor 0 .0005 m g / k g 1.3E-08 mg/kg /day 4 . 5 E + 0 0 (mg/kg/day)-1 6. E-08 I .SE-07 m g / k g / d a y 5. OE-04 m g / k g / d a y 3, E-04 

Heptach lor E p o x i d e 0.0011 m g / k g 2 .8E-08 mg/kg /day 9 .1E+00 (nig/kg/day}-l 3. E-07 3.3 E-07 mg/kg /day I .3E-05 mg/kg /day 3.E-02 
Technica l Ch lo rdane 0 .468 m g / k g I .2E-05 mg/kg /day 3.5E-01 (mg/kg/day)-1 4. E-06 L 4 E - 0 4 m g / k g / d a y 5. OE-04 mg/kg /day 3.E-0I 
C a d m i u m 0.0644 m g / k g N C N C 1.9E-05 m g / k g / d a y l .OE-03 mg/kg /day 2.E-02 
C h r o m i u m 0 .103 m g / k g N C N C 3. IE -05 m g / k g / d a y 3.OE-03 m g / k g / d a y l .E-02 
Lead 0.464 m g / k g 1.2E-05 mg/kg /day -- 1.4 E-04 m g / k g / d a y 

M a n g a n e s e 6.7 m g / k g N C N C 2 .0E-03 m g / k g / d a y I . 4E-0 I m g / k g / d a y l .E-02 
Mercury 0.144 m g / k g N C N C 4 .3E-05 m g / k g / d a y 3 .0E-04 m g / k g / d a y l .E-01 
Mercury (methy l ) 0 .208 m g / k g N C N C 6 .2E-05 m g / k g / d a y 1.OE-04 n ig /kg /day 6.E-01 

Toxicity Equivalency (PCB Congcncrs 0 .000032 m g / k g 8 . 2 E - I 0 mg/kg /day 1.5E+05 (mg/kg/day)-1 l .E-04 9 .6E-09 m g / k g / d a y 

Toxjcity Equivalency (Dioximt/Furans) 0 .000301 m g / k g 7 .8E-09 mg/kg /day l .SE+05 (mg/kg/day)-1 I .E-03 9.OE-08 m g / k g / d a y 

E X P O S U R E R O U T E T O T A L l .E-03 3 . 0 . E + 0 ! 
E X P O S U R E P O I N T T O T A L l .E-03 3.0.E+OI 

E X P O S U R E M E D I U M T O T A L l .E-03 3 .0 .E+0I 

C O M B I N E D P I S H D I E T T O T A L > 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA ||

l . E - 0 3 

 3.E-03 . 
- •-

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA).
 3 .0 .E+01 

 3.I.E+01 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalailablc from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA • Not applicable; exposure route not applicable for tin's chemical/exposure medium. 
-  Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting. Inc. 
3U1A.2S 
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TABLE 7.19.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE  RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET  LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RfC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 1 UNITS VALUE 1 UNITS. • VALUE UNITS 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-M cthy Inaphthal cue 0.1 mg/kg NC NC 2.SE-09 mg/kg/day 2.OE-02 mg/kg/day l.E-07 

4-Cliio.o-3-mcthylpiicnol 1,3 mg/kg NC NC 3.3 E-08 mg/kg/day 5.0 E-03 tng/kg/day 7. E-06 
4-Nitrophcnol 2.2 mg/kg NC NC 5.6E-08 mg/kg/day 
Acciiaphihylcne 0,42856 mg/kg NC NC 1. IE-OS mg/kg/day 6.0E-02 mg/kg/day 2.E-07 
Bcnzo(a)anthracctic 2.8 mg/kg 1.2 E-08 mg/kg/day 7.3E-0! (mg/kg/day)-1 9. E-09 7. IE-08 mg/kg/day 3.OE-02 mg'kg/day 2. E-06 

Bcnzo(a)pyrcnc 2,9 mg/kg 1.3 E-08 mg/kg/day 7.3E+00 (mg/kg/day )-l 9. E-08 7.4E-08 mg/kg/day 30E-02 mg/kg/day 2. E-06 

Bciizo(b)fluoraiuhcnc • 4.5 mg/kg 2.0E-O8 mg/kg/day 7.3E-01 (mg/kg/day )-l l.E-08 I.I E-07 ing/kg/day , 3OE-02 mg/kg/day 4.E-06 

Bei.zo(g.h.i)pcrylcnc 3 mg/kg NC NC 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Bciizo(k)-_oraniliC-C 2.1 mg/kg 9.2 E-09 mg/kg/day 7.3E-02 (mg/kg/day)-l 7.E-I0 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2. E-06 
bis(2-E-iyIhexyl)phthalaie 5.2 mg/kg 2.3E-08 mg/kg/day 1.4E-02 (mg/kg/day)-t 3.E-I0 1.3 E-07 mg/kg/day 2.0E-02 mg/kg/day 7. E-06 
Dibenzo(a.h)anthraccne 1.0694 mg/kg 4.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3, E-08 2.7E-08 mg/kg/day 3.0E-02 mg/kg/day 9. E-07 
Indeno(l,2,3-cd)pyrcnc 2.7 mg/kg 1.2 E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 9.E-09 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 

N-Nitroso-di-n-propylam ine 1.3 mg/kg 5.7E-09 mg/kg/day 7.0E+00 (mg/kg/day)-1 4.E-08 3.3 E-08 mg/kg/day 

Pentachlorophcnol 1.4 mg/kg 6.1E-09 mg/kg/day 1.2E-0I (mg/kg/day)-1 7.E-10 3.6E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 

Phenanthrene 2,8 mg/kg NC NC 7.1 E-08* mg/kg/day 3.0E-02 mg/kg/day 2. E-06 

alpha-Chlordane 0.032 mg/kg 1.4E-I0 mg/kg/day 3.5E-OI (mg/kg/day)-1 5.E-II 8. IE-10 • mg/kg/day 5.OE-04 mg/kg/day 2. E-06 

Aroclor-1254 0.49 mg/kg 2.1E-09 mg/kg/day 2.0E+OO (mg/kg/day )-l 4. E-09 1.2E-08 mg/kg/day. 2.0E-05 mg/kg/day 6. E-04 
ArocIor-1260 0.027 mg/kg 1.2E-I0 mg/kg/day 2.0E+00 (mg/kg/day)-l 2.E-10 6.9E-10 mg/kg/day 2.0E-O5 mg/kg/day 3.E-05 
Aroclor-1268 0.31379 mg/kg I.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-l 3. E-09 8.0E-09 mg/kg/day < 2.0E-05 mg/kg/day 4. E-04 

Dieldrin 0.0044 mg/kg 1.9E-I1 mg/kg/day 1.6E+0I (mg/kg/day)-l 3.E-10 1.1E-10 mg/kg/day : 5.0E-05 mg/kg/day 2. E-06 

Endosulfan II 0.005 mg/kg NC NC 1.3E-10 mg/kg/day 6.0E-03 mg/kg/day 2.E-08 

Endosulfan sulfate 0,0029 mg/kg NC NC 7.4E-I1 mg/kg/day 6.0E-03 mg/kg/day l.E-08 

gamma-Chlordane 0.015 mg/kg 6.5E-II mg/kg/day 3.5E-01 (mg/kg/day)-l 2.E-11 3.8E-10 mg/kg/day ' 5.0E-04 mg/kg/day 8.E-07 

Technical Chlordane 2.21273 mg/kg 9.7E-09 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-09 5.6E-08 mg/kg/day 5.0E-04 mg/kg/day l.E-04 

Antimony 3,1 mg/kg NC NC 7.9E-08 mg/kg/day 4.OE-04 mg/kg/day 2.E-04 

Arsenic 6,4 mg/kg 2.8 E-08 mg/kg/day L5E+00 (mg/k g/day )-I 4.E-08 1.6E-07 mg/kg/day 3.OE-04 mg/kg/day 5.E-04 
Cadmium 2.1 mg/kg NC NC 5.3 E-08 mg/kg/day l.OE-03 mg/kg/day 5.E-05 

Chromium 200 mg/kg NC NC 5.1 E-06 mg/kg/day 3.0E-03 mg/kg/day 2, E-03 

Lead 375 mg/kg 1.6E-06 mg/kg/day 9.5 E-06 mg/kg/day 
Manganese 843 mg/kg NC NC 2,1 E-05 mg/kg/day 7.1 E-03 mg/kg'day . 3.E-04 

Mercury 0.62 mg/kg NC NC 1.6E-08 mg/kg/day 3.0E-04 mg/kg/day 5. E-05 
Nickel 69.2 mg/kg NC NC I.BE-06 mg/kg/day  2.0E-O2 mg/kg/day 9.E-05 
Thallium 0.58 mg/kg NC NC 1.5 E-08 mg/kg/day 8.0E-05 mg/kg/day 2. E-04 
Vanadium 47.4 mn/kg NC NC 1.1 R-Ofi mg/kg/day 7.0E-03 •• mg/kg/day 2,F.-'I4 
I'lKieily l',i|illV-l-iu:v 'I liimWI'ii. mi.) HOO.Ol mc/kK 3 MM 1 mg/kK/day 1,5(1 toS (mg/kg/dayH 5.11-06 2.0(1-10 mg'kg/day 

s-
I'nxicily l.i|iiiv.l_iu.v (I'CM Ciiti)ieiu:i. 0.0000649 mg/kg 2..I.-I3 mg/kg/day I.5EHJS (mg/kg/d-yj-l 4. E-08 I.7E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 6. E-06 4.E-03 
DERMAL 2-Melhytnapl.ihalene 0.1 mg/kg NC NC 2.3 E-09 mg/kg/day 2.0E-02 mg/kg/day l.E-07 

4-Chloro-3-mcthylphcnol 1.3 mg/kg NC NC 2.3E-OB mg/kg/day 5.0E-03 mg/kg/day 5. E-06 
4-Nilrophcnol 2.2 mg/kg NC NC 3.8 E-08 mg/kg/day 
Acenaphiliylcnc 0.42856 mg/kg NC NC 9.6 E-09 mg/kg/day 6.0E-O2 mg/kg/day 2.E-07 
Bcnzo(a)anthraccnc 2.8 mg/kg 1. IE-OS mg/kg/day 7.3E-OI (mg/kg/day)-1 8. E-09 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2. E-06 
Beuzo(a)pyrcnc 2.9 mg/kg 1.1 E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 8, E-08 6,5 E-08 mg/kg/day 3.0E-02 mg/kg/day 2. E-06 
Benzofb) fluoranihene 4.5 mg/kg I.7E-08 mg/kg/day 7.3E-0I (mg/kg/day )-l l.E-08 I.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3. E-06 
Bciizo(g,h.i)pcrylcnc 3 mg/kg NC NC 6.8E-0S mg/kg/day 3.0E-O2 mg/kg/day 2.E-06 
Bcazof k) ft uoranthcnc 2.1 ' mg/kg 8.1 E-09 mg/kg/day 7.3E-02 (nig/kg/day)-l 6.E-I0 4.7E-08 mg/kg/day 3.0E-O2 mg/kg/day 2.E-06 
bis(2-Ethylhexyl)phlhalatc 5.2 mg/kg I.SE-08 mg/kg/day I.4E-02 (mg/kg/day )-I 2.E-I0 9.0E-08 mg/kg/day 2.0E-O2 mg/kg/day 5.E-06 
Di benzo (a. h) an ihrac e nc 1.0694 mg/kg 4.1E-09 mg/kg/day 7.3E+00 (mg/kg/day)-l 3, E-08 2.4 E-08 mg/kg/day 3.0E-02 mg/kg/day 8. E-07 
indeno( l.2.3-cd)pyrenc 2.7 mg/kg 1 0E-08 mg/kg/day 7.3E-0I (mg/kg/day)-1 8. E-09 6,1 E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
N-Nitroso-di-n-propylaminc 1.3 mg/kg 3.9E-09 mg/kg/day 7.0E+00 (mg/kg/day )-l 3.E-08 2,3 E-08 mg/kg/day 
Pentachlorophcnol 1.4 mg/kg I.OE-08 mg/kg/day I.2E-0I (mg/kg/day)-1 I.E-09 6, IE-08 mg/kg/day 3.0E-02 mg/kg/day 2. E-06 
Phenantlircnc 2.8 mg/kg NC NC 6.3 E-08 mg/kg/day 3.OE-02 mg/kg/day 2. E-06 
alpha-Chlordane 0.032 mg/kg 3.SE-II mg/kg/day 3.5E-0I (mg/kg/day)-1 I.E-II 2.2E-10 mg/kg/day 5, OE-04 mg/kg/day 4.E-07 
Aroclor-1254 0.49 mg/kg • 2.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4. E-09 1.2E-08 mg/kg/day 2.OE-05 mg/kg/day 6. E-04 
Aroclor-1260 0.027 mg/kg MEMO mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-10 6.5E-10 mg/kg/day 2.0E-O5 mg/kg/day 3, E-05 
Aroclor-1268 0.31379 mg/kg I.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3. E-09 7.6E-09 mg/kg/day 2.0E-05 mg/kg/day 4. E-04 
Dieldrin 0.0044 mg/kg 1.3E-1I mg/kg/day 1.6E+01 (mg/kg/day)-1 2.E-10 7.6E-U mg/kg/day 5.0E-05 mg/kg/day 2.E-06 
Endosulfan 11 0.005 mg/kg NC NC 8.7E-11 mg/kg/day 6.0E-03 mg/kg/day l.E-08 
Endosulfan sulfate 0.0029 mg/kg NC NC S.OE-11 mg/kg/day 6.0E-03 mg/kg/day 8.E-09 
gamma-Chlordane 0.015 mg/kg 1.8E-1I mg/kg/day 3.5E-OI (mg/kg/day)-1 6.E-I2 I.0E-10 mg/kg/day 5.0E-04 mg/kg/day 2.E-07 
Technical Chlordane 2.21273 mg/kg 2.6E-09 mg/kg/day 3.5E-01 (mg/kg/day)-1 9.E-I0 1.5E-08 mg/kg/day 5.0E-O4 mg/kg/day 3.E-0S 
Antimony 3.1 mg/kg NC ' NC 6.0E-05 tng/kg/day 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.19,RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE II.NIIS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

Rl_/RlC(l) 

VALUE i UNITS 

HAZARD 
QUOTIENT 

Arsenic 6.4 mg/kg 5.7E-09 nig/kg/day 1,56+00 (mg/kg/day}-l 9.E-09 3.36-08 mg/kg/day 3,06-04 mg/kg/day l.E-04 
Cadmium 2.1 mg/kg NC NC 3.6E-IO mg/kg/day 2.56-05 mg/kg/day l.E-05 
Chromium 200 mg/kg NC NC 7.55-05 mg/kg/day 
Lead 375 mg/kg O.OE+00 nig/kg/day 
Manganese 843 mg/kg NC NC 2.86-03 nig/kg/day 
Mercury 0.62 mg/kg NC NC 2 16-05 tng/kg/day 
Nickel 69.2 mg/kg NC NC 8.06-04 tng/kg/day 
Thallium 0.58 mg/kg NC NC 8.OE-05 mg/kg/day 
Vanadium 42.4 mg/kg NC NC - 18E-04 tng/kg/day 
Toxicity Equivalents (Dioxins/Furuns) 0.00803 mg/kg 7.16-12 nlg/kg/day 1.56+05 (mg/kg/day )-l l.E-06 4.2E-1I tng/kg/day 
Toxicity Equivalency (PCB Congener 0.0000649 mg/kg 5,86-14 nig/kg/day 1.56+05 (nig—g/day)-l 9. E-09 3.4E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-06 l.E-03 
EXPOSURE POINT TOTAL 7, E-06 6.E-03 

EXPOSURE MEDIUM TOTAL 7.6-06 6. E-03 

SEDIMENT TOTAL 7.E-06 6. E-03 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Ac cn a ph thy 1 ene 0.00000132 mg/l NC NC 3.4E-I2 mg/kg/day 6,06-02 tng/kg/day 6.E-1I 
WATER bis(2-Elhylhcxyl)phllialalc 0.017 mg/I 7.46-09 nig/kg/day I.4E-02 ing/kg/day 1.6-10 4.3E-08 mg/kg/day 2.05-02 mg/kg/day 2.E-06 

Aldrin 0,000023 mg/l 1.0E-II nig/kg/day I.7E+01 mg/kg/day 2.6-10 5.9E-II mg/kg/day 3.05-05 mg/kg/day 2.E-06 
alpha-Ctitordanc 0.000019 mg/l 8.36-12 nig/kg/day 3,56-01 mg/kg/day 3.6-12 4.8E-II mg/kg/day 5.05-04 ing/kg/day l.E-07 
Eiidosulfan Sulfate 1). 0000032 mg/l NC NC 8.16-12 mg/kg/day 6.0E-03 mg/kg/day I.E-09 
Endrin Aldehyde 0.000005 mg/l NC NC 1.36-11 nig/kg/day 3.OE-04 mg/kg/day 4.E-08 
gamma-Chlordane 0.000021 mg/l 9.2E-12 nig/kg/day 3,56-01 nig/kg/day 3.6-12 5.3E-I1 nig/kg/day 5.OE-04 mg/kg/day l.E-07 

Arsenic 0.0046 mg/l 2.0E-09 mg/k g/day 1,56+00 mg/kg/day 3.6-09 1.2E-08 mg/kg/day 3.0E-04 mg/kg'day 4,6-05 
Barium 0.021 mg/l NC NC 5.3E-08 mg/kg/day 7.OE-02 mg'kg/day S.5-07 
Chromium 0.0023 mg/I NC NC 5.9E-09 mg/kg/day 306-03 mg/kg/day 2,6-06 
Lead 0.0O44 mg/l 1.9E-09 nig/k g/day .1.IE-08 mg/kg/day 
Manganese 0.13 mg/l NC NC 3.3E-07 mg/kg/day 2.45-02 mg/kg—y l.E-05 
Mercury 0.00000394 mg/l • NC NC I.0E-II mg/kg/day  3.05-04 nig/kg—y 3.5-08 
Thallium 0.0022 mg/l NC NC 5,65-09 mg/kg/day 8,06-05 mg/kg/day 7,6-05 
Nitrate 0.765 mg/l NC NC 1.9E-06 mg/kg/day 1.66+00 mg/kg/day 1,6-06 
Nilrilc-N 0.0865 mg/l NC NC 2.2E-07 mg/kg/day 1.06-01 mg/kg/day 2.5-06 

"̂  Toxicity l.qitiv-l_.._v(l'i"-m*/l'i""iis) 0,0000008-1 mg/l 3.86-13 mg/kg/day l.SE+05 mg/kg/day 6.6-08 2.2E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-08 1.6-04 
DERMAL Acenaphthylene O.OOOOOI32 mg/l NC NC - 6.O6-02 mg/kg/day 

bis(2-Elhylhcxyl)phthalate 0.017 mg/l 3.IE-06 mg/kg/day 1.46-02 mg/kg/day 4.E -08 l.SE-05 mg/kg/day 2.06-02 mg/kg/day 9.6-04 
Aldrin 0.000023 mg/l 2.4E-10 mg/kg/day 1.76+01 mg/kg/day 4.6-09 , 1.4E-09 mg/kg/day 3.05-05 mg/kg/day 5.6-05 
alpha-Chlordane 0.000019 mg/l 4.7E-09 mg/kg/day 3.56-01 mg/kg/day 2.E-09 2.7E-08 mg/kg/day 5.0E-04 mg/kg/day 5.6-05 
Endosulfan Sulfate 0.0000032 mg/l NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/I NC NC 2.4E-09 nig/kg/day 3.OE-04 mg/kg/day 8.6-06 
gamma-Chlordane 0,000021 mg/I . 5.2E-09 mg/kg/day 3.5E-01 mg/kg/day 2.6-09 3.OE-08 mg/kg/day S.OE-04 mg/kg/day 6.6-05 
Arsenic 0.0046 mg/l 3.5E-09 mg/kg/day I.5E+00 mg/kg/day 5.6-09 2.OE-08 nig/kg/day 3.OE-04 mg/kg/day 7.6-05 
Barium 0.021 mg/l NC NC 9.36-08 nig/kg/day 4.9E-03 mg/kg/day 2.E-05 
Chromium 0.0023 mg/l NC NC 2.06-08 nig/kg/day • 7.5 E-05 tng/kg/day 3,E-04 
Lead 0.0044 mg/l 
Manganese 0.13 mg/t NC NC 5.86-07 nig/kg/day 9.66-04 tng/kg/day 5 E-04 
Mercury 0.00000394 mg/l NC NC 1 76-11 mg/kg/day 2.16-05 mg/kg/day 8. E-07 
Thallium 0.0022 mg/l NC NC 9.76-09 mg/kg/day 8.0E-05 ' mg/kg/day l.E-04 
Nitrate 0.765 mg/l NC NC I6E+0O mg/kg/day 
Nilrilc-N 0.0865 mg/l NC NC 10E-0I mg/kg/day 
Toxicity Equivalency {Dioxtns/Furnns) 0.000000861 mg/l 2,1 E-09 nig/kg/day I.5E+05 mg/kg/day 3.6-04 " I.25-0S mg/kg/day 

EXPOSURE ROUTE TOTAL 3.6-4 2.5-03 
EXPOSURE POINT TOTAL 3.5-04 2,6-03 

EXPOSURE MEDIUM TOTAL 3.E-04 2.6-03 
"SURFACE WATER TOTAL 3,E-04 2.E-03 

MACTEC Ei land Consulting. Inc. 
S 1216.13 
P.\Vrt-OVT\CI)F-N, l<r-__e_.l-V__J • BCT.A\I>JT_J<R(FWAtBl|llRA\TAnLES^ABI__- 7*9(AIOHVIJ'\-r_-r:-R_:Ai.gli^Aa-U-lJ,XS_rMMAR^--<;A_C 



TABLE 7.19.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAMEl CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UNIT RISK 

VALUE - UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

RID/RICO) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 3.8E-07 mg/kg/day 6.0E-O2 mg/kg/day 6.E-06 
Benzo(a)antl—icene 0.00443 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day )-l 1.6-07 8.5E-07 mg/kg/day 3.0E 02 mg/kg/day 3.E-05 
Ben—.(a)pyt-ic O.O0545 mg/kg I.8E-07 mg/kg/day 7.3E+00 (mg/kg/day }-l 1.6-06 1,06-06 mg/kg/day ; 3.0E 02 mg/kg/day 3.E-05 
Bcnzo(b)r]i—ranthene 0.003 mg/kg 9.9E-08 mg/kg/day 7.3E-OI (mg/kg/dayH 7.6-08 5.8E-07 mg/kg/day ' 3.0E 02 mg/kg/day 2.E-05 
Bcnzo(g.h.i)pcrylcnc 0.00426 mg/kg NC NC 8.2E-07 mg/kg/day 3.0E 02 mg/kg/day 3.E-05 
Dih—zo(a.h)antr—icene 0.0012 mg/kg 3.9E-08 mg/kg/day 7.36+00 (mg/kg/dayH 3.6-07 2.3E-07 mg/kg/day 3.06 02 mg/kg/day 8.6-06 
Indeiio{l,2.3-cd)pyrcne 0,00499 mg/kg I.6E-07 mg/kg/day 7.3E-01 (mg/kg/day )-l 1.6-07 9.66-07 mg/kg/day 3-06 02 mg/kg/day 3.6-05 
Phenanthrene 0.014 mg/kg NC NC 2.76-06 mg/kg/day 3,06 02 mg/kg/day 9.6-05 
4,4'-DDD 0.027 mg/kg S.9E-07 mg/kg/day 2.4E-0I (mg/kg/dayH 2.6-07 5.26-06 mg/kg/day 5.06 04 mg/kg/day 1.6-02 
4,4'-DDE 0.08941 mg/kg 2.9E-06 mg/kg/day 3.4E-OI (mg/kg/dayH 1.5-06 1.76-05 mg/kg/day 5.05 04 mg/kg/day 3.6-02 
4.4'-DDT 0.003 mg/kg 9.9E-08 mg/kg/day 3,46-01 (mg/kg/dayH 3,5-08 5.85-07 mg/kg/day 5.05 04 tng/kg/day 1.6-03 
alpha-ChlDrdanc 0.02 mg/kg 6.6E-07 nig/kg/day 3.56-01 (mg/kg/dayH 2.5-07 3.86-06 mg/kg/day 5.05 04 mg/kg/day 8.5-03 

, Aroclor-1254 
Aroclor-1268 

2.13 
0.0215 

mg/kg 
mg/kg 

7.0E-05 
7,1 E-07 

mg/kg/day 
nig/kg/day 

2.06+00 
2.06+00 

(mg/kg/dayl-l 
(mg/kg/day )-l 

1.6-04 
1.6-06 

4.15-04 
4.15-06 

mg/kg/day 
mg/kg/day 

2.05 
2.06 

05 
05 

mg/kg/day 
tng/kg/day 

2.6+01 
2.5-01 

bcla-BHC 0.0008 mg/kg 2.6E-08 mg/kg/day 1.86+00 (mg/kg/day )-l 5.6-08 1,55-07 mg/kg/day 3.06 04 mg'kg/day 5, E-04 
Dieldrin 0.0057 mg/kg 1.96-07 mg/kg/day 1-6E+0I (mg/kg/dayH 36-06 I.IE-06 mg/kg/day S.OE 0> mg'kg/day 2.E-02 
gamma-Chlordanc 0.013 mg/kg 4.3E-07 mg/kg/day 3.56-01 (mg/kg/day )-l 1.6-07 2.5E-06 mg/kg/day S.OE 04 mg/kg'day 5. E-03 
Heptachlor Epoxide 0.0014 mg/kg 4.6E-08 mg/kg/day 9,16+00 (ni. kg/day)-I 4.E-07 2,76-07 mg/kg/day 1-3E 05 mg'kg_ay 2.6-03 
Technical Chlordane 102 mg/kg 3.4E-05 mg/kg/day 3.55-01 (mg/kg/day)-l t.E-05 2.06-04 mg/kg/day S.OE 04 mg/kg/day 4E-0I 
Arsenic 0,024 mg/kg 7.9E-07 mg/kg/day I.S6+00 (mg/kg/dayl-l l.E-06 4.66-06 mg/kg/day 3.0E 04 mg'kg/day 2.E-02 
Cadmium 0,017 mg/kg NC NC 3.36-06 mg/kg/day 1.0E 03 mg/kg/day 3.E-03 
Chromium 0,197 mg/kg NC NC 3.86-05 tng/kg/day 3.0E 03 mg'kg/day l.E-02 
Lead 11.33 mg/kg LIE-OS mg/kg/day 6,36-05 mg/kg/day 
Manganese 4.31 mg/kg NC NC 8.36-04 mg/kg/day 1.4E 01 mg/kg/day 6. E-03 
Mercury 0.141 mg/kg NC NC 2.76-05 mg/kg/day , 3.0E 04 mg/kg/day 9.6-02 
Mercury (methyl) 0.127 mg/kg NC NC 2.45-05 mg/kg/day ^ I.OE 04 mg/kg/day 2.6-01 
Toxicity Equivuk-ncy (1'CH Cunac—— 0,0000405 mg/kg I.3E-09 mg/kg/day 1.56+05 (mg/kg/dayH 2.6-04 7.8E-09 mg/kg/day , 

' Toxicity —i-val—cy (l)i(,Mn.-_rai_J 0,00037 mg/kg I.2E-08 mg/kg/day l.SE+05 (mg/kg/dayH 2.6-03 7. IE-08 nig/kg/day 

EXPOSURE ROUTE TOTAL 2.6-03 2.1.6+01 
I'.XPOSUHi: ItMNT TOTAL 2.6-03 2.1.5+01 

EXPOSURE MEDIUM TOTAL 2.6-03 2.1.6+01 
2.K-4I3 2.1.K+01 

T O T A  1 RECEPTOR RISK ACROSS ALL MEDIA || 3.E-B3 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAll 2.2.E+-0I 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used lo obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 
- • Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.20.RME 
CALCULATION O F C H E M I C A L CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION P R O J E C T SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO T I M E F R A M E  : CURRENT/FUTURE 
R E C E P T O  R P O P U L A T I O N  : R E C R E A T I O N A  L ANGLER 
R E C E P T O  R A C E  ; O L D E  R CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

P O I N  T 
EXPOSURE 

ROUT E 
C H E M I C A  L VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

Rn>/RIC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE 1 UNITS VALUE UNITS 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-MeUiylnaphlhal—c 0.1 mg/kg NC NC 4.0E-O9 mg/kg/day 2.05-02 mg/kg/day 2.6-07 

4-Chloro-3-mctliylphenol 1.3 mg/kg NC NC 5. IE-08 mg/kg/day 5.05-03 mg/kg/day l.E-05 
4-Nitro phenol 2.2 nig/kg NC NC 8.7E-08 mg/kg/day 
Acenaphtliylenc 0.42856 mg/kg NC NC 1.7E-08 mg/kg/day 6.05-02 mg/kg/day 3.E-07 

Bcnzo (a)anthraccnc 2.8 mg/kg 1.96-08 mg/kg/day 7.36-01 (mg/kg/day)-1 l.E-08 1.IE-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 

Benzo(a)pyrenc 2.9 mg/kg 2 .06-8 mg/kg/day 7.35+00 (mg/kg/day)-1 l.E-07 1.1 E-07 mg/kg/day 3.06-02 mg/kg/day 4.E-06 

Bei_o(b)—iora—hen c 4.5 mg/kg 3.16-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 2.E-08 1.86-07 mg/kg/day 3.06-02 mg/kg/day 6. E-06 

Bcnzo (g,h.i)pcrylcne 3 mg/kg NC NC 1.26-07 mg/kg/day 3,06-02 mg/kg/day 4. E-06 

Bci-o(k)mlora—hcnc 2.1 mg/kg 1.46-08 mg/kg/day 7.3E-02 (mg/kg/day)-! l.E-09 8.36-08 mg/kg/day 3.05-02 mg/kg/day 3.E-06 
bis(2-E_ylhcxyl)phthaIate 5.2 mg/kg 3.5E-08 mg/kg/day I.4E-02 (mg/kg/day )-l 5.6-10 2.16-07 mg/kg/day 2.06-02 mg/kg/day l.E-05 

Diben zo (a,h)anll—icene 1,0694 mg/kg 7.3E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.6-08 4.26-08 mg/kg/day 3.06-02 mg/kg/day l.E-06 
Indcno( 1,2,3-cd)pyrcnc 2,7 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.6-08 1.16-07 mg/kg/day ; 3.0E-02 nig/kg/day 4.E-06 
N-Nilro so -di-n-p—pylamtn. 1.3 mg/kg 8.8E-09 mg/kg/day 7.0E+00 (mg/kg/day)-l 6.6-08 5.16-08 mg/kg/day 
Pentachlorophcnol 1,4 mg/kg 9.5E-09 mg/kg/day 1.2E-01 (mg/kg/dayH I.E-09 5.56-08 mg/kg/day 3.0E-02 mg/kg/day 2.6-06 

Phenanthrene 2.8 mg/kg NC NC 1.16-07, mg/kg/day 3.0E-02 mg/kg/day 4.6-06 
alpha-Qdo—ane 0.032 mg/kg 2.26-10 mg/kg/day 3.5E-01 (mg/kg/dayH 8.5-11 1.36-09 mg/kg/day 5.06-04 mg/kg/day 3.E-06 
Aroclor-1254 0.49 mg/kg 3.36-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.5-09 1,96-08 mg/kg/day 2.06-05 nig/kg/day 1.5-03 
ArocIor-1260 0.027 mg/kg 1.86-10 mg/kg/day 2.0E+O0 (mg/kg/day)-1 4.E-10 1.16-09 mg/kg/day 2.06-05 mg/kg/day • 5,5-05 
Aroclor-1268 0.31379 nig/kg 2.1 E-09 mg/kg/day 2.0E+O0 (mg/kg/dayH 4.E-09 1.26-08 mg/kg/day : 2.06-OS mg/kg/day 6,6-04 
Dieldrin 0.0044 mg/kg 3.0E-11 mg/kg/day 1.6E+01 (mg/kg/day )-l 5.6-10 1.75-10 mg/kg/day 5.0E-O5 mg/kg/day 3,6-06 
Endosulfan 11 0.005 mg/kg NC NC 2.05-10 mg/kg/day 6.0E-O3 mg/kg/day 3,6-08 
Endosulfan sulfate 0.0029 mg/kg NC NC 1.15-10 mg/kg/day 6.06-03 mg/kg/day 2,6-08 
gamma-Oilordane 0.015 mg/kg I.OE-10 mg/kg/day 3.56-01 (nig/kg/dayl-l 4.6-11 5.96-10 mg/kg/day 5.06-04 mg/kg/day 1,5-06 

Technical Chlordane 2,21273 mg/kg 1.56-08 mg/kg/day 3.56-01 (mg/kg/day )-l 5.6-09 8,86-08 mg/kg/day 5.06-04 tng/kg/day 2,5-04 

Antimony 3.1 mg/kg NC NC 1.26-07 mg/kg/day 4.06-04 mg'kg/day 3,E-04 
Arsenic 6.4 mg/kg 4.36-08 mg/kg/day 1.5E+00 (mg/kg/dayH 7.6-08 2.56-07 mg/kg/day 3.05-04 tng/kg/day 8.E-04 

Cadmium 2,1 mg/kg NC NC 8.36-08 mg/kg/day . 1.06-03 mg/kg'day 8.E-0S 
Chromium 200 mg/kg NC NC 7.96-06 mg/kg/day 3.06-03 mg/kg'day 3, E-03 
Lead 375 mg/kg 2.56-06 mg/kg/day 1.56-05 mg/kg/day 
Manganese 843 mg/kg NC NC 3.3E-0S mg'kg/day 7.16-02 lug'kg'day 5,E-04 
Mercury 0.62 mg/kg NC NC 2.5E-08 mg/kg'day 3.OE-04 mg'kg'day 8,6-05 
Nickel 69.2 mg/kg NC NC 2.7E-06 mg/kg'day 2-06-02 mg'kg/day l.E-04 
Thalli (, SM mg'kg NC NC 2.3l:-im mg/kg/day 8.06-1)5 m.kg'day 3.6-114 
Vanadium 42 1 1UK/«K NC NC 1 7l;-ri mg/kg/day 7IIE.tn iiiK/ky/day 2 I--I14 
Tnxtciiy Idin,—ki-y (lli 'i. |ii.--„,ii,i.) II 1*111(13 mg/kg V4IMI mg/kg'day 1.56.05 (utg/kg/dayj-l 8.E-I 3.2E-IH mg/kg/day 
Toxidtv Eiiuivtil— cv (I'CH _,t,u-,—> (MM)—649 • „g/kg 44E-I3 mg'kg/day I.5E+05 (mg/kg/dayl-l 7.6-08 26E-I2 mg/kg'day 

EXPOSURE ROUTE TOTAL 9.E-06 7.6-03 
DERMAL 2-Melhylnaphthalene 0.1 mg/kg NC NC 7.4E-09 mg/kg/day 2.06-02 mg/kg/day 4.E-07 

4-OiIoro-3-mclliytphcnol 1.3 mg/kg NC NC 7.4E-08 , mg/kg/day 5.06-03 mg/kg/day l.E-05 
4-Nilrophenol 2.2 mg/kg NC NC I.2E-07 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 3.2E-08 mg/kg/day 6.06-02 mg/kg/day 5.E-07 
Ben_(a)anthracc— 2.8 mg/kg 3.56-08 mg/kg/day 7.3E-01 (mg/kg/day )-l 3.E-08 2.1 E-07 mg/kg/day 3.05-02 mg/kg/day 7.E-06 
Bcnzo(a)pyrcne 2.9 mg/kg 3.76-08 mg/kg/day 7.3E+O0 (mg/kg/day )-l 3.6-07 2.IE-07 mg/kg/day 3.0E-O2 liig/kg/day 7.E-06 
Bcnzo(b)—loranth—e 4.5 mg/kg 5.76-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 3.3E-07 mg/kg/day 3.05-02 mg/kg/day l.E-05 
Ben—(g,h.i)pcryl—e 3 mg/kg NC NC 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06 
Benzo(k)fluO——hene 2.1 mg/kg 2.66-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06 
bis(2-EthyIhexyl)phthalate 5.2 mg/kg 5.06-08 mg/kg/day 1.4E-02 (mg/kg/day)-1 7.E-10 2.96-07 mg/kg/day 2.OE-02 nig/kg/day l.E-05 
Dibei_o(a.h)antti—cene 1.0694 mg/kg 1.36-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 l.E-07 7.96-08 nig/kg/day 3.OE-02 mg/kg/day 3.E-06 
I—1—0(1,2,3-d)pyrene 2.7 mg/kg 3.4E-OS mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-08 2.06-07 mg/kg/day 3.0E-02 mg/kg/day 7, E-06 
N-Nitroso-i-n-propylaminc 1.3 mg/kg 1.36-08 mg/kg/day 7.05+00 (mg/kg/dayH 9.E-08 7.46-08 mg/kg/day 
Pentachlorophcnol 1.4 mg/kg 3.45-08 mg/kg/day 1.2E-01 (mg/kg/day )-l 4.E-09 2.0E-07 mg/kg/day 3.0E-02 nlg/kg/day 7, E-06 
Phenamhi— e 2.8 mg/kg NC NC 2.16-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06 
alpha-Chlordane 0.032 mg/kg 1.25-10 mg/kg/day 3.5E-01 (m'g/kg/day)-l 4.E-II 7.26-10 mg/kg/day S.OE-04 mg/kg/day l.E-06 
Aroclor-1254 0.49 mg/kg 6.76-09 mg/kg/day 2.0E+00 (mg/kg/day )-l l.E-08 3.9E-08 mg/kg/day 2.05-05 mg/kg/day 2. E-03 
Aroclor-1260 0.027 mg/kg 3.75-10 mg/kg/day 2.0E+00 (mg/kg/day)-l 7.E-I0 2.1 E-09 mg/kg/day 2.0E-05 mg/kg/day l.E-04 
Aroclor-1268 0,31379 mg/kg 4.36-09 mg/kg/day 2.0E+0O (mg/kg/day)-1 9.E-09 2.56-08 mg/kg/day 2.06-05 mg/kg/day l.E-03 
Dieldrin 0.0044 mg/kg 4.36-11 mg/kg/day 1.6E+01 (mg/kg/dayH 7.E-10 2.5E-IO mg/kg/day 5.05-05 mg/kg/day 5.E-06 
Endosullan II 0.0O5 mg/kg NC NC 2.85-10 mg/kg/day 6.05-03 mg/kg/day 5.E-08 
Endosuiran sulTale 0.0029 mg/kg NC NC 1.66-10 mg/kg/day 6.05-03 mg/kg/day 3. E-08 
gamma-Chlordane 0.015 mg/kg 5.86-11 mg/kg/day 3.55-01 (mg/kg/day }-l 2.E-11 3.46-10 mg/kg/day 5.05-04 mg/kg/day 7. E-07 
Technical Chlordane 2.21273 mg/kg 8.66-09 mg/kg/day 3.55-01 (mg/kg/day )-l 3.E-09 5,06-08 . mg/kg/day 5.0E-04 mg/kg/day l.E-04 
Antimony 3.1 mg/kg NC NC 6.05-05 mg/kg/day 
Arsenic 6.4 mg/kg 1.96-08 mg/kg/day 1.56+00 (mg/kg/day)-l 3. E-08 I.I 6-07 mg/kg/day 3,06-04 mg/kg/day 4,6-04 
Cadmium 2.1 mg/kg NC NC 1.26-09 nig/kg/day 2.56-05 mg/kg/day 5.6-05 

MACTEC Engineering and Consulting. Inc. 



TABLE 7.20.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICO) HAZARD 
QUOTIENT 

VALUE 1 UNITS VALUE UNITS VALUE UNITS VALUE 1 UNITS 

Chromium 200 mg/kg NC NC 7.SE-0S mg/kg/day 

Lead 375 mg/kg O.OE+00 mg/kg/day 

Manganese 843 mg/kg NC NC 2.8E-03 mg/kg/day 

Mercury 0.62 mg/kg NC NC 2.1 E-05 mg/kg/day 

Nickel 69.2 mg/kg NC NC 8.0E-04 mg/kg/day 

Thallium 0.58 mg/kg NC NC 8.0E-0S mg/kg/day 

Vanadium 42.4 mg/kg NC NC 1.8E-04 mg/kg/day 

Toxicity Equivalency (Dioxins/Furans) 0,00803 mg/kg 2.3E-11 mg/kg/day I.SE+05 (mg/kg/day)-1 4. E-06 1.4E-10 mg/kg/day 

Toxicity Equivalency (PCB Congeners 0.0000649 mg/kg 1.9E-I3 mg/kg/day 1.5E+05 (mg/kg/day)-1 3. E-08 1.1E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-06 4. E-03 
EXPOSURE POINT TOTAL l.E-05 l.E-02 

EXPOSURE MEDIUM TOTAL l.E-05 l.E-02 

SEDIMENT TOTAL l.E-05 l.E-02 1 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Accnaphthylcnc 0.00000132 mg/l NC NC 5.2E-12 mg/kg/day 6.0E-02 mg/kg/day 9.E-1I 

WATER bis(2-Elhylhcxyl)phlhalatc 0.017 mg/l 1.2 E-08 mg/kg/day 1.4E-02 mg/kg/day 2.E-I0 6.7E-08 mg/kg/day 2.0E-O2 mg/kg/day 3.E-06 
Aldrin 0.000023 mg/l I.6E-II mg/kg/day I.7E+01 mg/kg/day 3.E-10 9.1E-1I mg/kg/day 3.0E-O5 mg/kg/day 3. E-06 
alpha-Chlordane 0,000019 mg/l I.3E-II mg/kg/day 3.5E-01 mg/kg/day 5.E-12 7.5E-11 mg/kg/day S.OE-04 mg/kg/day 2. E-07 
Endosulfan Sulfate 0,0000032 mg/l NC NC L3E-11 mg/kg/day 6.OE-03 mg/kg/day 2,E-09 
Endrin Aldehyde 0,000005 mg/l NC NC 2.0E-1I mg/kg/day 3.0E-04 mg/kg/day 7. E-08 
gamma-Chlordane 0.000021 mg/I I.4E-II mg/kg/day 3.5E-01 mg/kg/day 5.E-12 8.3E-II mg/kg/day 5.0E-04 mg/kg/day 2. E-07 

Arsenic 0,0046 mg/l 3.1 E-09 mg/kg/day I.5E+00 mg/kg/day 5. E-09 1,8 E-08 mg/kg/day 3.OE-04 mg/kg/day 6,E-05 
Barium 0.021 mg/l NC NC 8,3 E-08 mg/kg/day 7.0E-O2 mg/kg/day l.E-06 
Chromium 0.0023 mg/l NC NC 9.1 E-09 mg/kg/day 3.0E-O3 mg/kg/day 3.E-06 
Lead 0.0044 mg/l 3.0E-09 mg/kg/day I.7E-08 mg/kg/day 

Manganese 0.13 mg/l NC NC 5.1 E-07 mg/kg/day 2.4E-02 mg/kg/day 2. E-05 

Mercury 0.00000394 mg/l NC NC I.6E-I1 mg/kg/day 3.0E-04 mg/kg/day S.E-08 
Thallium 0.0022 mg/l NC NC 8.7E-09 mg/kg/day 8.OE-05 mg/kg/day l.E-04 

Nilratc 0.765 mg/l NC NC 3.0E-06 mg/kg/day I.6E+00 mg/kg'day 2.E-06 
Nitrite-N 0,0.65 mg/l ur. NC 3.4E-07 • mg/kg/day 1.0E-01 mg/kg/day 3.E-06 
TiIKicily Kqiiiviilency (1 Ji«isinn/l-iiruri-j 0,0000001(61 mg/l S.H1M3 mg/kg/day 1.511*05 mg/kg/day 9. E-08 3.4E-I2 mg/kg/day 

liXl'OSUKH ROUTE TOTAL 9.E-08 2.E-04 

DERMAL Acenaphthylene OOOOOOI32 mg/l NC NC 6.0E-02 mg/kg'day 
bis(2-Ethyllicxyl)phthalatc 0.017 mg/I 3.5E-06 mg/kg/day I.4E-02 mg/kg/day 5. E-08 2.OE-05 mg/kg/day 2.0E-02 mg/kg/day l.E-03 
Aldrin 0.000023 mg/l 2.7E-IO nig/kg/day 1.7E+01 mg/kg/day 5. E-09 I.6E-09 mg/kg/day 3.0E-05 mg/kg/day 5.E-0S 
alpha-Oilordane 0.000019 mg/l 5.3 E-09 mg/kg/day 3.5E-01 mg/kg/day 2. E-09 3.1 E-08 tng/kg/day S.OE-04 mg/kg/day 6. E-05 
Endosulfan Sulfate 0.0000032 mg/l NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 2.7 E-09 mg/kg/day 3.0E-04 ' mg/kg/day 9. E-06 
gamma-Chlordane 0.000021 mg/l 5.8 E-09 mg/kg/day 3.5E-0I ing/kg/day 2. E-09 3.4E-08 mg/kg/day 5. OE-04 mg/kg/day 7, E-05 
Arsenic 0.0046 mg/l 3.9E-09 mg/kg/day 1.5E+00 mg/kg/day 6. E-09 2-3E-08 mg/kg/day 3,OE-04 mg/kg/day 8.E-05 
Barium 0.021 mg/i NC NC I.0E-07 mg/kg/day 4.9E-03 mg/kg/day 2.E-05 
Chromium 0.0023 mg/l NC NC 2.3E-08 mg/kg/day 7.5 E-05 mg/kg/day 3. E-04 
Lead 0.0044 mg/l -Manganese 0.13 mg/l NC NC 6.4E-07 mg/kg/day 9.6E-04 mg/kg/day 7. E-04 
Mercury 0.00000394 mg/I NC NC 2.0E-I1 mg/kg/day 2. IE-05 mg/kg/day 9, E-07 
Thallium 0.0022 mg/l NC NC 1.1 E-08 mg/kg/day 8.0E-O5 mg/kg/day I.E-04 
Nitrate 0.765 mg/I NC NC - 1.6E+00 mg/kg/day 
Nitrite-N 0.0865 mg/I NC NC - l.OE-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.000000861 mg/l 2.3E-09 mg/kg/day 1.5E+05 mg/kg/day 4.E-04 >. I.4E-08 mg/kg/day c 

EXPOSURE ROUTE TOTAL 4, E-04 2. E-03 
EXPOSURE POINT TOTAL 4.E-04 3. E-03 

EXPOSURE MEDIUM TOTAL 4. E-04 3, E-03 
SURFACE WATER TOTAL 4.E-04 '• "  ~ -TETOI 1 

B and Consulting, Inc. 



TABLE 7.20.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM CHEMICAL CSF/UNIT RISK RiD/R.C(l) 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER R1SK CONCENTRATION QUOTIENT 

VALUE t UNITS VALUE UNITS VALUE 1 UNITS VALUE UNITS 

BIOTA COMBINED FISH DIE! LYMAN MILL POND INGESTION Accnapluhytctic 0.002 mg/kg NC NC 4.0E-07 mg/kg/day 6.0E-02 mg/kg/day 7.E-06 
Bcn/.o(a)aiilh-_ccnc 0.00443 mg/kg I.SE-07 mg/kg/day 7.3E-OI (mg/kg/day )-l I.E-07 8.8E-07 mg/kg/day 3.OE-02 mg/kg/day 3, E-05 
Bciizo(a)pyrcnc 0,00545 mg/kg I.9E-07 mg/kg/day 7.3E+00 (mg/kg/day )-l l.E-06 I.1E-06 mg/kg/day 3.0E-02 mg'kg/day 4.E-0S 

Bcn_o(b)iTuoran_i-nc 0.003 mg/kg I.OE-07 mg/kg/day 7.3E-OI (mg/kg/dayl-l 7, E-08 S.9E-07 mg/kg/day 3.OE-02 mg/kg/day 2.E-0S 

Benzo(g. h.i )pcry 1 cue 0.00426 mg/kg NC NC 8.4E-07 mg/kg/day 3.OE-02 mg/kg/day 3. E-05 
Dibeii-0(a.h)amhraccnc 0,0012 mg/kg 4. IE-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 2.4E-07 mg/kg/day 3.OE-02 mg/kg/day 8. E-06 
lndcno(1.2.3-.d)pyrcnc 0.00499 mg/kg 1.7E-07 mg/kg/day 7.3E-0I (mg/kg/day)-1 l.E-07 9.9E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-0S 
Phcnanili-cne 0,014 mg/kg NC NC 2.8E-06 mg/kg/day 3.OE-02 mg/kg/day 9.E-0S 
4.4'-DDD 0.027 mg/kg 9.2 E-07 mg/kg/day 2.4E-0I (mg/kg/day)-1 2. E-07 5.4E-06 mg/kg/day 5.0E-04 mg/kg/day l.E-02 
4.4--DDE 0.08941 mg/kg 3.0E-06 mg/kg/day 3.4E-01 (mg/kg/day)-l l.E-06 1.8 E-05 mg/kg/day 5,OE-04 mg/kg/day 4.E-02 
4.4'-DDT 0.003 mg/kg 1.0E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 3. E-08 5.9E-07 mg/kg/day 5.0E-04 mg/kg/day l.E-03 
alpha-Chlordane 0.02 mg/kg 6.8E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2. E-07 4.0E-06 mg/kg/day S.OE-04 mg/kg/day 8. E-03 
Aroclor-1254 2.13 mg/kg 7.2E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-04 4.2E-04 mg/kg/day . 2.0E-O5 mg/kg/day 2.E+0! 
Aroclor-1268 0.0215 mg/kg 7.3E-07 mglkg/day 2.0E+00 (mglkg/day)-1 l.E-06 4.3E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-0J 
bcla-BHC 0.0008 mg/kg 2.7E-08 mg/kg/day I.8E+0O (mg/kg/day)-1 5. E-08 1.6E-07 mg/kg/day 3.0E-O4 mg/kg/day 5.E-04 
Dieldrin 0.0057 mg/kg I.9E-07 mg/kg/day I.6E+0I (nig/kg/day)-l 3. E-06 1.IE-06 mg/kg/day - 5.0E-05 mg/kg/day 2.E-02 
gamma-Chlordane 0.013 mg/kg 4.4E-07 ing/kg/day 3.5E-01 (mg/kg/day)-1 2. E-07 2.6E-06 mg/kg/day 5.OE-04 mg/kg/day 5.E-03 
Heptachlor Epoxide 0.0014 mg/kg 4.8 E-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 4. E-07 2.8 E-07 mg/kg/day I.3E-05 mg/kg/day 2.E-02 
Technical Gilordane 1.02 mg/kg 3.5 E-05 mg/kg/day 3.5E-0! (mg/kg/day)-1 l.E-05 2.0E-04 mg/kg/day 5.0E-04 mg/kg/day 4.E-0I 
Arsenic 0,024 mg/kg 8.2 E-07 mg/kg/day I.5E+00 (mg/kg/day)-1 I. E-06 4.8E-06 mg/kg/day 3.0E-O4 mg/kg/day 2.E-02 
Cadmium 0.017 mg/kg NC NC 3.4E-06 mg/kg/day l.OE-03 mg/kg/day 3. E-03 
Chromium 0.197 mg/kg NC NC 3.9E-05 mg/kg/day 3.OE-03 mg/kg/day l.E-02 
Lead 0.33 mg/kg 1,1 E-05 mg/kg/day 6.5 E-05 nig/kg/day . 
Manganese 4.31 mg/kg NC NC 8.5E-04 mg/kg/day I.4E-0I mg/kg/day 6. E-03 
Mercury 0.141 mg/kg NC NC 2.8E-05 mg/kg/day . 3.0E-04 mg/kg/day 9.E-02 
Mercury (methyl) 0.127 mg/kg NC NC 2.5 E-05 mg/kg/day . I. OE-04 mg/kg/day 3.E-01 
Toxicity Equivalcncv (PCB Congeners; 0.0000405 mg/kg I.4E-09 mg/kg/day l.SE+05 (rag/kg/day)-1 2.E-04 8.0E-09 mg/kg/day 
Toxicily f Iquivalency (0 ioxin,_T'_ran.-) 0.00037 mg/kg L3E-08 mg/kg/day l.SE+05 (mg/kg/day)-1 2. E-03 7.3 E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-03 2.2.E+01 
liXPOSURI! POINT TOTAL 2, E-03 2.2.E+0I 

EXPOSURE MI1DIUM TOTAL 2. E-03 2.2.E-01 

SHDIKT TOTAL 2. E-03 I.2.E+01 uEEEE TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAN 2.2.E+01 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA • Not applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values arc nol available. 


J Prepared by: KJA 
Checked bi MJM S_i_ 

MACTEC Engineering and Consulting, Inc. 



TABLE 7.21.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RrCdl HAZARD 
QUOTIENT 

VALUE UNITS VALUE IINITS  VALUE 1 UNITS. VALUE UNITS 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 6.06-07 mg/kg/day 6.06-02 mg/kg'day l.E-05 

Bcnzo(a)anlhraccnc 0.00443 mg/kg I.I E-07 mg/kg/day 7.3E-OI (mg/kg/day)-1 8.E-08 1.36-06 mg/kg/day S.OE 02 mg/kg'day 4.5 05 

Bcnzo(a)pyrene 0.00545 mg/kg 1.4E-07 mg/kg/day 7,36+00 (mg/kg/day)-1 l.E-06 1.66-06 mg/kg/day 3.06 02 mg/kg/day SE 05 

Bcnzo(b)lluoranthenc 0.003 mg/kg 7.76-08 mg/kg/day 7.36-01 (mg/kg/day). 1 6.E-0S 906-07 mg/kg/day 3.06 02 mg/kg'day 3.6 05 

Bcnzo(g.h.i)pcrytcnc 0.00426 mg/kg NC NC 1.36-06 mg/kg/day 3-0E 02 mg/kg/day 4.6 05 

Dibcnzo(a.h)amhraccnc 0.0012 mg/kg 3.16-08 mg/kg/day 7.36+00 (mg/kg/day). 1 2.6-07 3.66-07 mg/kg/day 3.06 02 mg/kg/day l.E OS 

Indeno(l.2.3 _d)pyrcnc 0.00499 mg/kg 1.3E-07 mg/kg/day 7.36-01 (mg/kg/day). 1 9.5-08 1.56-06 mg/kg/day 3.06 02 mg/kg/day 5.6 05 

Phenanthrene 0.014 mg/kg NC NC 4.2E-06 mg/kg/day 3.06 02 mg/kg/day I  E 04 
4.4--DDD 0.027 mg/kg 7.06-07 mg/kg/day 2.46-01 (mg/kg/day)-1 2.6-07 8.16-06 mg/kg/day 5.06 04 ' mg/kg/day 2.6 02 
4,4'.DDE 0.08941 mg/kg 2.3E-06 mg/kg/day 3.46-01 (mg/kg/day). I 8.6-07 2.7E-05 mg/kg/day 5.06 04 mg/kg/day 5.6 02 
4,4'-DDT 0.003 mg/kg 7.7E-08 mg/kg/day 3.46-01 (mg/kg/day)-1 3.6-08 9.0E-07 mg/kg/day 5.06 04 mg/kg/day 2.6 03 
alpha-Chlordane 0.02 mg/kg 5.2E-07 mg/kg/day 3,56-01 (mg/kg/day)-1 2.5-07 , 6.0E-06 mg/kg/day 5.06 04 mg/kg/day 1.6 02 
Aroclor-1254 2.13 mg/kg 5.5E-05 mg/kg/day 2.0E+00 (mg/k g/day)-1 1.5-04 6.4E-04 mg/kg/day 2.0E 05 mg/kg/day 3.E+01 
Aroclor-1268 0.0215 mg/kg 5.5E-07 mg/kg/day 2.0E+00 (mg/kg/day). 1 l.E-06 6.5E-06 mg/kg/day 2.0E 05 mg/kg/day 3.6-01 
bcta-BHC 0.0008 mg/kg 2, IE-08 mg/kg/day 1.8E+-0 (mg/kg/day)-1 4.E-08 2.4E-07 mg/kg/day 3.0E 04 mg/kg/day 8.6 04 
Dieldrin 0.0057 mg/kg I.SE-07 mg/kg/day 1.6E-+0I (mg/kg/day)-1 2.6-06 , 1.7E-06 mg/kg/day S.OE 05 mg/kg/day 3.6 02 
gamma-Chlordane 0.013 mg/kg 3.3E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 I.E-07 3.9E-06 mg/kg/day S.OE 04 mg/kg/day 8,6 03 
Heptachlor Epoxide 0,0014 mg/kg 3.6E-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 3.E-07 4.2E-07 mg/kg/day I.3E 05 mg/kg/day 3.6 02 
Technical Oilordane 1.02 mg/kg 2.6E-05 mg/kg/day 3.5E-01 (mg/kg/day)-) 9.E-06 3.1 E-04 mg/kg/day 5.06 04 mg'kg/day 6.E 01 
Arsenic 0.024 mg/kg 6.2E-07 mg/kg/day 1.5E-H30 (mg/k g/day)-1 9.6-07 7.2E-06 mg/kg/day 3.06 04 mg/kg/day 2.6 02 
Cadmium 0.017 mg/kg NC NC 5.1 E-06 mg/kg/day 1.06 03 mg/kg/day 5.6 03 
Chromium 0.197 mg/kg NC NC 5.96-05 mg/kg/day 3.06-03 mg/kg/day 2.E 02 
Lead ^ 0.33 mg/kg 8.SE-06 mg/kg/day 9.96-05 mg/kg/day 
Manganese 4.31 mg/kg NC NC 1.36-03 mg/kg/day 1.46-01 mg/kg/day 9.E-03 
Mercury 0.141 mg/kg NC NC 4.26-05 mg/kg/day 3.0E-04 mg/kg/day l.E-01 
Mercury (methyl) 0.127 mg/kg NC NC 3.85-05 mg/kg/day 1.06-04 mg/kg/day 4.E-01 
Toxicity Equivalency (PCB Congeners 0.0000405 mg/kg 1.06-09 mg/kg/day 1.5E+05 (mg/kg/dayH 2.E-04 I.2E-08 mg/kg/day 
Toxicily Equivalency (Dioxins/Furans 0.00037 mg/kg 9.5E-09 mg/kg/day 1.5E+05 (mg/kg/day)-1 l.E-03  1.1 E-07 mg/kg/day 

HXI'DSIIIIU III II III! TOTAL 2,l!-ri3 3.4.6*01 
I'.Xl'OHIIKI'.l'Ol NT TOTAL 2.6-1)3 3.4.EW11 

llXPOSIIKU MlilJllIM TOTAL 2.6-03 3.4.E+OI | 
COMBINED FISH DIET TOTAL 2.E-03 3.4.E+01 1 

T O T A  L R E C E P T O  R R I S  K A C R O S  S A L  L M E D I  A 2.E-03 T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I  A - 4 . E + 0  1 

NOTES: 

(1) - Blank cells indicate that an RID or RfC is nol avalailable from the sources used lo obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure roulc not applicable for this chemical/exposure medium, 
•- - Not calculated; dosc-responsc data and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
S1I1S.U 
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TABLE 7.22.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE , 

NORTH PROVIDENCE, RHODE ISLAND I "  ' ' 

[SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
[RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF'UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICO) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE 1 UNITS VALUE UNITS 

SEDIM6NT SEDIMENT LYMAN MILL POND INGESTION 2-Mcthylnaphthalenc 0.1 mg/kg NC NC 1.55-08 mg/kg/day 2.0E-02 mg/kg/day 8.E-07 

4-0doro-3-melhylphc—il 1.3 mg/kg NC NC 2.05-07 mg/kg/day 5.06-03 mg/kg/day 4.6-05 

4-Nilrophenol 2.2 mg/kg NC NC 3.45-07 mg/kg/day 

Acenaphthylene 0.42856 mg/kg NC NC 6.55-08 mg/kg/day 6.0E-02 mg/kg/day 1.6-06 

Benzo(a)anthraccnc 2.8 mg/kg 7.36-08 mg/kg/day 7.36-01 (mg/kg/day)-1 5.6-08 4.3E-07 mg/kg/day 3.0E-02 mg'kg/day l.E-05 

Benzo(a)pyrcnc 2.9 mg/kg 7.66-08 mg/kg/day 7,36+00 (mg/kg/day)-! 6.6-07 4.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1.5-05 

Bcnzo(b)nuoranlticnc 4.5 mg/kg 1.26-07 mg/kg/day 7.36-01 (mg/kg/day)-1 9.E-08 6.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-0S 

Bcnzo(gh.i)pery!cne 3 mg/kg NC NC 4.6E-07 mg/kg/day 3.06-02 mg/kg/day 2,6-05 

Benzo(k)fluoranlhcnc 2.1 mg/kg 5.56-08 mg/kg/day 7,36-02 (mg/kg/day)-1 4.6-09 3.26-07 mg/kg/day 3.06-02 mg/kg/day l.E-05 

bis(2-EthylhcxyI)phlhalale 5.2 mg/kg 1.46-07 mg/kg/day 1.46-02 (mg/kg/day)-! 2.6-09 7.96-07 mg/kg/day 2.06-02 " mg/kg/day 4.6-05 

Dibcnzo(a.h)anlh racene 1.0694 mg/kg 2.86-08 mg/kg'day 7.36+00 (mg/kg/day)-1 2.6-07 1.66-07 mg/kg/day 306-02 mg/kg/day 5,6-06 

Indcno(l.2.3-cd)pyrcnc 2.7 mg/kg 7. IE-08 mg/kg/day 7.36-01 (mg/kg/day)-1 5.6-08 4.16-07 mg/kg/day 3.0E-02 mg/kg/day 1.5-05 

N-Nil—-so-di-n-propylaminc 1.3 mg/kg 3-4E-08 mg/kg/day 7,06+00 (mg/kg/day)-l 2.6-07 2.0E-07 mg/kg/day 

Pentad)-—-phenol 1.4 mg/kg 3.76-08 mg/kg/day 1,26-01 (mg/kg/day)-1 4.6-09 2,16-07 mg/kg/day 3.0E-02 nig/kg/day 7.5-06 

Phenanthrene 2.8 mg/kg NC NC 4.36-07 mg/kg/day 3.06-02 mg/kg/day l.E-05 
alpha-Chlordane 0.032 mg/kg 8.46-10 mg/kg/day 3.56-01 (nig/kg/day)-! 3.6-10 4.9E-09 mg/kg/day 5.06-04 mg/kg/day l.E-05 

Aroclor-1254 0,49 mg/kg 1.3 E-08 mg/kg/day 2.06+O0 (mg/kg/day)-'! 3.6-08 7.56-08 mg/kg'day 2.05-05 mg/kg/day 4.6-03 

Aroclor-1260 0,027 mg/kg 7.16-10 mg/kg/day 2.05+00 (mg/kg/day)-1 I.E-09 4.16-09 mg/kg/day 2.05-05 mg/kg/day 2.E-04 

Aroclor-1268 0.31379 mg/kg 8.26-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.6-08 4.8E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03 

Dieldrin 0.0044 mg/kg 1.26-10 mg/kg/day 1.6E+01 (mg/kg/day)-1 2.6-09 6.7E-I0 mg/kg/day 5,06-05 mg/kg/day 1,6-05 

Endosuiran II 0.005 mg/kg NC NC 7.6E-10 mg/kg/day 60E-O3 mg/kg/day 1.6-07 

Endosullan sulla(e 0.O029 mg/kg NC NC 4.46-10 mg/kg/day 6.0E-03 mg/kg/day 7.6-08 

gamma-Chlordanc 0.015 mg/kg 3.9E-I0 mg/kg/day 3.5E-01 (mg/kg/day)-1 1.6-10 2.3E-09 mg/kg/day S.OE-04 mg/kg/day 5.6-06 

Technical Chlordane 2.21273 mg/kg 5.8E-08. mg/kg/day 3.5E-OI (mg/kg/day)-1 2.6-08 3.4E-07 mg/kg/day S.OE-04 mg'kg/day 7.E-04 

Antimony 3,1 mg/kg NC NC 4.7E-07 mg/kg/day 4.0E-04 mg/kg/day i.6-03 

Arsenic 6.4 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.5-07 9.8E-07 mg/kg/day 3.0E-04 mg/kg'day 3.6-03 

Cadmium 2.1 mg/kg NC. NC 3.2E-07 mg/kg/day I.0E-03 mg/k g_ay 3,6-04 

Chromium 200 mg/kg NC NC 3. IE-OS mg/kg/day 3.0E-03 tng/kg/day 1.5-02 

Lead 375 mg/kg 9.8E-06 mg/kg/day 5.7E-05 mg/kg/day 
Manganese 843 mg/kg NC NC 1.3E-04 mg/kg/day 7.1E-02 mg/kg/day 2.6-03 
Mercury 062 mg/kg NC NC 9.5E-08 mg/kg/day 3.06-04 mg/kg/day 3.6-04 
Nickel 69,2 mg/kg NC NC 1.1E-05 mg/kg/day 2.06-02 mg/kg/day 5.5-04 
Thallium 0.58 mg/kg NC NC 8.9E-08 mg/kg/day 8.06-05 mg/kg'day 1.6-03 
Vanadium 42.4 mg/kg NC NC 6.5E-06 mg/kg/day 7.0E-03 nig/kg/day 9.E-04 
Toxicity Equivalency (Dioxins/Furans 0.00803 mg/kg 2.1E-I0 mg/kg/day 1.5E+05 (mg'kg/day)-1 3.E-05 1.2E-09 mg/kg/day 
Toxicity Equivalency (PCB Congeners 0.0000649 mg/kg 1.7E-12 mg/kg/day 1.5E+05 (mg/kg'day)-! 3.E-07 9.9E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-05 3.E-02 
DERMAL 2-Methyh-phtl—lene 0.1 mg/kg NC NC 6.8E-09 mg/kg/day 2.06-02 ; mg/kg/day 3.6-07 

4-Qiloro-3-mcthylphenoI 1.3 mg/kg NC NC 6.8E-08 mg/kg/day 5.0E-03 mg/kg/day l.E-05 
4-Nilrophenol 2.2 mg/kg NC NC 1.1 E-07 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 2.9E-08 mg/kg/day 6.05-02 mg/kg/day 5.E-07 
Benzo(a)anth—cene 2.8 mg/kg 3.2E-0S mg/kg/day 7.3E-0I (mg/kg/day)-1 2. E-08 1 9E-07 nig/kg/day 3.0E-02 mg/kg/day 6.6-06 
Bcnzo(a)pyrcnc 2.9 mg/kg 3.4E-08 mg/kg/day 7.3E+O0 (mg'kg/day)-1 2.E-07 2.0E-07 mg/kg/day 3.0E-02 mg/kg/day 7,6-06 
Benzo(b)fh—ranthene 4.5 mg/kg 5.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4. E-08 3.0E-07 mg/kg/day 3.06-02 mg/kg/day 1,6-05 
Bct-o(g.h,i)perylene 3 mg/kg NC ' NC I '• 2.0E-07 mg/kg/day 3.0E-02 mg/kg'day 7.6-06 
Bcnzo(k)—10ranthene 2.1 mg/kg 2.4E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.6-09 I-4E-07 mg/kg/day 3.06-02 mg/kg/day 5.6-06 
bis(2-6lhymcxyl)phthalatc 5.2 mg/kg 4.65-08 mg/kg/day 1,46-02 (mg/kg/day)-1 6.E-I0 2,76-07 mg/kg/day 2,06-02 mg/lt g/day l.E-05 
Dibcnzo(a,h)anthraccnc 1.0694 mg/kg 1.2E-08 mg/kg/day 7.35+O0 (mg/k g/day)-1 9.E-08 7.26-08 mg/kg/day 3.0E-02 mg/kg'day 2,6-06 
Ir_eno(1.2.3-cd)pyrene 2.7 mg/kg 3. IE-08 mg/kg/day 7.36-01 (mg/kg/day)-1 2.6-08 I.SE-07 mg/kg/day 3.0E-02 mg/kg/day 6; E-06 
N-Nitroso-di-n-propylamine 1.3 mg/kg I.2E-08 mg/kg/day 7.0E+00 (mg/kg/day)-1 8.E-08 6.8E-08 mg/kg/day 
Pcntachlo—phenol 1.4 mg/kg 3.1 E-08  mg/kg/day 1.26-01 (mg/kg/day)-1 4,6-09 ' 1.86-07 mg/kg/day 3.06-02 mg/kg/day 6.6-06 
Phenanthrene 2.8 mg/kg NC NC 1,96-07 mg/kg/day 3.0E-02 mg/kg/day 6.6-06 
alpha-Chlordane 0.032 mg/kg 1. IE-10 mg/kg/day 3.5E-OI (mg/kg/day)-1 4.6-11 6.66-10 mg/kg/day 5.0E-O4 mg/kg/day l.E-06 
Aroclor-1254 0.49 mg/kg 6.1 E-09 mg/kg/day 2.06+00 (mg/kg/day)-l 1.6-08, 3.66-08 mg/kg/day 2.06-05 mg/kg/day 2.E-03 
Aroclor-1260 0.027 mg/kg 3.4E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.6-io' 2.0E-09 mg/kg/day 2.06-05 mg/kg/day l.E-04 
Aroclor-1268 0.31379 mg/kg 3.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.6-09 2.3E-08 mg/kg/day 2.06-05 mg'kg/day l.E-03 
Dieldrin 0.0044 mg/kg 3.9E-1I mg/kg/day I.6E+0I (mg/kg/day)-1 6.6-10 2.3E-I0 mg/kg/day 5.06-05 mg/kg/day 5.E-06 
Endosulfan 11 0.005 mg/kg NC NC 2.6E-I0 mg/kg/day 6.06-03 mg/kg/day 4.6-08 
Endosulfan sulfate 0.0029 mg/kg NC NC 1.56-10 mg/kg/day 6.06-03 mg/kg/day 3.6-08 

MACTEC Engineering and Consulting. Inc. 



TABLE 7.22.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS ' NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOS URE INTAKE/EXPOSURE HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RlCd) 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

gamma-Chlordane 0.015 mg/kg 5.36-11 mg/kg/day 3.5E-01 	 (mg/kg/day)-1 2.E-11 3.1E-10 mg/kg/day S.OE-04 mg/kg/day 6. E-07 

Technical Chlordane 2.21273 mg/kg 7.96-09 rag/kg/day 3.5E-0I 	 (mg/kg/day)-1 3.E-09 4.6E-0S mg/kg/day S.OE-04 mg/kg/day 9.6-05 

Antimony 3.1 mg/kg NC NC 	 6.06-05 mg'kg/day 

Arsenic 6.4 mg/kg 1.76-08 mg/kg/day 1.5E+O0 	 (mg/kg/day)-1 3.E-08 i • 1.06-07 mg/kg/day 3.06-04 mg/kg/day 3.6-04 

Cadmium 	 2.1 mg/kg NC NC " 1.' 1.15-09 mg/kg/day 2.56-05 mg/kg/day 4.E-05 

Chromium 200 mg/kg NC NC 	 7.55-05 mg/kg/day 

Lead 	 375 mg/kg 0.06+00 mg/kg/day 
Manganese 843 mg/kg NC NC 	 2.86-03 mg/kg/day 

Mercury 0.62 mg/kg NC NC 	 2.16-05 mg/kg/day 

Nickel 69.2 mg/kg NC NC 	 8.06-04 mg/kg/day 
Thallium 0.58 mg/kg NC NC 	 S-05-05 mg/kg/day 
Vanadium 42.4 mg/kg . N  C NC 	 1.86-04 mg/kg'day 

Toxicitv Equivalency (Dioxins/Furans 0.00803 mg/kg 2.16-11 mg/kg/day I.5E+05 	 (mg/kg/day)-1 3.6-06 1.36-10 mg/kg/day 

Toxicily Equivalency (PCB Congeners 0 0000649 mg/kg 1.76-13 mg/kg/day I.5E+05 	 (mg/kg/day)-t 3.E-08 , 1.06-12 ing/kg/day 

EXPOSURE ROUTE TOTAL 4.E-06 4.6-03 

EXPOSURE POINT TOTAL 4.E-05 3,5-02 

EXPOSURE MEDIUM TOTAL 4.E-05 36-02 

4.E-05 3.E-02 SEDIMENT TOTAL 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acenaphthylene 0,00000132 mg/l NC NC 	 1.35-10 mg/kg/day 6.06-02 mg/kg/day 2.E-09 

WATER 	 bis(2-Ethylhcxyl)phthalalc 0.017 mg/l 3.05-07 mg/kg/day 1.46-02 mg/kg/day 4.E-09 1.76-06 mg/kg/day 2.06-02 mg/kg/day 9.E-05 

Aldrin 0.000023 mg/1 4.06-10 mg/kg/day 1.76+01 mg/kg/day 7.E-09 2.36-09 mg/kg/day 3.05-05 mg/kg/day 8.E-05 

alpha-Chlordane 0.000019 mg/l 3.36-10 mg/kg/day 3.56-01 mg/kg/day l.E-10 1.96-09 mg/kg/day 5.05-04 mg/kg/day 4.E-06 

Endosulfan Sulfate 0.0000032 mg/l NC NC 3.36-10 mg/kg/day 6.06-03 mg/kg/day 5.5-08 

Endrin Aldehyde 0.000005 mg/l NC NC 5.16-10 mg/kg/day 3.05-04 mg/kg/day 2.6-06 

gamma-Chlordane 0.000021 mg/l 3.76-10 mg/kg/day 3.56-01 mg/kg/day 1.E-I0 2.16-09 mg'kg/day 506-04 nigAg/day 4.6-06 

Arsenic 0.0046 mg/l 8.0E-08 mg/kg/day I.5E+00 mg/kg/day l.E-07. 4.7E-07 mg/kg/day 3.06-04 mg'kg/day 2.E-03 

Barium 0021 mjg/1 NC NC 2.IE-06 mg/kg/day 7.06-02 mg/kg—ay 36-05 

Chromium 0.0023 mg/t NC NC 2.3E-07 mg/kg/day 3.06-03 mg/kg/day 8.6-05 
Lead 0,0044 mg/l 7.76-08 mg/kg/day 4.5E-07 mg/kg/day 
Manganese 0.13 mg/l NC NC 1.3E-05 mg/kg/day 2.4E-02 mg/kg/day 6,6-04 
Mercury 0.00000394 mg/I NC NC 4.0E-I0 mg/k g/day 3.06-04 mg/kg/day l.E-06 
Thallium 0.0022 mg/l NC NC 2.2E-07 mg/kg/day 8.0E-0S mg/kg/day 3.5-03 
Nitrate 0.765 mg/l NC NC 7.8E-05 mg/kg/day 1.6E+00 mg/kg/day 5.6-05 
Nilrile-N 0.0865 mg/l NC NC 8.8E-06 mg/kg/day 1.06-01 mg/kg/day 9.6-05 
Toxicity Equivalency (Dioxins/Furans 0.000000861 mg/l 1.5E-I1 mg/kg/day 1.56+05 mg/kg/day 2.E-06 8.8E-11 mg/kg/day 

' 1 

EXPOSURE ROUTE TOTAL 	 2.E-06 5.5-03 

DERMAL 	 Acenaphthylene 0.00000132 mg/l NC NC 6.06-02 mg/kg/day 
bis(2-Ethy!hexyl)phthaIatc 0.017 mg/l 2.6E-0S mg/kg/day 1.46-02 mg/kg/day 4.E-07 1.56-04 mg/kg/day 2,06-02 mg/kg/day 8.E-03 
Aldrin 0.000023 mg/l 2.0E-09 mg/kg/day 1.76+01 mg/kg/day 3.E-0S 1.2E-08 mg/kg/day 3.06-05 mg/kg/day 4.E-04 
alpha-Chlordane 0.000019 , mg/l 3.9E-08 mg/kg/day 3.5E-01 mg/kg/day l.E-08 2.3E-07 mg/kg/day S.OE-04 mg/kg'day 5. E-04 
Endosulfan Sulfate 0,0000032 mg/l NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.000005 mgH NC NC 2.0E-0S mg/kg/day 3.06-04 mg/kg/day 7,6-05 
gamma-Chlordane 0.000021 mg/l 4.3E-0S mg/kg/day 3.5E-01 mg/kg'day 2.E-08 2.5E-07 mg/kg/day 5.06-04 mg/kg/day " 5.6-04 
Arsenic 0.0046 mg/l 2.9E-08 mg/kg/day I.5E+00 mg/kg/day 4.E-08 1.7E-07 mg/kg/day 3.06-04 mg/kg/day 6.6-04 
Barium 0.021 mg/l NC NC 7.76-07 mg/kg/day 4.9E-03 mg/kg/day 2.6-04 
Chromium 0,0023 mg/I NC NC I.7E-07 mg/kg/day 7.56-05 mg/kg/day 2.E-03 
Lead 	 0.0044 mg/I 
Manganese 0.13 mg/l NC NC 4.8E-06 mg/kg/day 9.66-04 mg/kg/day 5.6-03 
Mercury 0.00000394 mg/l NC NC I.4E-I0 mg/kg/day 2.15-05 mg/kg/day 7.6-06 
Thallium 0.0022 mg/l NC NC 8.16-08 mg/kg/day 8.05-05 mg/kg/dav 1.6-03 
Nitrate 0.765 mg/l NC NC 1.66+00 mg/kg'day 
Nilrite-N 0.0865 mg/l NC NC I.0E-01 mg/kg/dav 
Toxicily Equivalency (Dioxins/Furans. 0.000000861 mg/l 1,76-08 mg/kg/day 1.56+05 mg/kg/day 3.6-03 1,06-07 mg-g/day 

EXPOSURE ROUTE TOTAL 3.5-03 2.6-02 
EXPOSURE POINT TOTAL 3.E-03 2.E-02 

EXPOSURE ___i_iLUM TOTAL 3.6-03 - - - - . 2.5-02 
SURFACE WATER TOTA___________ 	 3.E-03 • - - - -1 —at fcPg and Consulting. Inc. 



TABLE 7.22.RME ' 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
MEDIUM CHEMICAL CSF-INIT RISK RrD'RlC( l ) HAZARD 

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION -, QUOTIENT 
VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 3.86-07 mg/kg'day 6.0E-02 mg/kg'day 6. E-06 

Benzo(a)anthra cene 0.00443 mg/kg 1.5E-07 mg/kg/day 7.3E-0I (mg/kg/day)-1 l.E-07 8.5E-07 mg/kg/day 3.06 02 mg/kg/day 3.6-05 

Bei_o(a)pyTcne 0.00545 mg/kg 1.8E-07 mg/kg/day 7.3E+O0 (mg/kg/day)-1 l.E-06 1.06-06 mg/kg/day 3.0E 02 mg'kg/day 3.6-05 

Berlzo(b)Il—iranthcne 0.003 mg/kg 9.9E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 7.6-08 5.86-07 mg/kg/day 3.06 02 mg/kg/day 2.6-05 

Benzo(g,h.i)pcrylcne 0.00426 mg/kg NC NC 8.2E-07 mg/kg/day 3.06 02 mg/kg/day 3.6-05 

Dibc—:o(a.h)anth—cene 0,0012 mg/kg 3.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 2.36-07 mg/kg/day 3.06 02 mg/kg/day 8.6-06 

Indeno(1.2.3-cd)pyrcne 0.00499 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 ' l.E-07 9.6E-07 mg/kg/day 3.06 02 mg/kg/day 3, E-05 

Phenanthrene 0.014 mg/kg NC NC 2.76-06 mg/kg/day 3.06 02 mg/kg/day 9.E-05 

4.4'-DDD 0,027 mg/kg 8.9E-07 mg/kg/day 2.4E-0I (mg/kg/day)-1 2.E-07 5.2E-06 mg/kg/day 5.06 04 mg/kg/day l.E-02 

4,4'-DDE 0.08941 mg/kg 2.96-06 mg/kg/day 3.4E-01 (mg/kg/day)-1 l.E-06 1.7E-05 mg/kg/day 5.06 04 mg/kg/day 3.E-02 
4.4'-DDT 0.003 mg/kg 9.96-08 mg/kg/day 3.4E-01 (mg/kg/day)-1 3.E-08 5.8E-07 mg/kg/day 5.06 04 - mg/kg/day l.E-03 
alpha-Chlordane 0.02 mg/kg 6.66-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-07 3.8E-06 mg/kg/day 5.06 04 mg/kg/day 8.6-03 
Aroclor-1254 2.13 mg/kg 7.0E-05 mg/kg/day 2.0E+00 (mg/kg_ay)-1 l.E-04 4.1 E-04 mg/kg/day 2.06 05 mg/kg/day 2.E+01 
Aroclor-1268 0.0215 mg/kg 7.1 E-07 mg/kg/day 2.06+O0 (mg/kg/day)-1 1.6-06 4.16-06 mg/kg/day 2.0E 05 mg/kg/day 2.E-01 

beta-BHC 0.0008 mg/kg 2.6E-08 mg/kg/day I.8E+00 (mg/kg'day)-1 S.E-08 I.SE-07 mg/kg/day 3.0E 04 mg/kg/day 5.6-04 

Dieldrin 0,0057 mg/kg 1.96-07 mg/kg/day 1.6E+01 (mg/kg/day)-1 3.E-06 1,16-06 mg/kg/day S.OE 05 mg/kg/day 2.6-02 
gamma-Chlordane 0.013 mg/kg 4.36-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 1 E-07 2.56-06 mg/kg/day 5,06 04 mg/kg/day 5.6-03 
Heplachlot Epoxide 0.O0I4 mg/kg 4.6E-08 mg/kg/day 9.IE+O0 (mg/kg/dayl-l 4.E-07 2.76-07 mg/kg/day 1.3E 05 mg/kg/day 2,6-02 
Technical Chlordane 1.02 mg/kg 3.4E-05 tng/kg/day 3.56-01 (mg/kg'day)-1 l.E-05 2.06-04 mg/kg/day 5.06 04 tng/kg/day 4.E.01 
Arsenic 0,024 nig/kg 7,9607 mg/kg/day 1.56+00 (mg/kg/day)-1 l.E-06 4,66-06 mg'kg/day .106 04 mg/kg'day 2,1. 02 
Cadmium 0.017 mg/kg NC NC 3-36-06 mg/k g/day 1.06 0.1 mg'kg/day 3,6-03 
Chromium 0 197 mg/kg NC NC 3.8E-05 mg/kg/day 3.0E 03 mg/kg-av 1,6-02 
Lead 033 mg/kg 1.1 E-05 mg/kg/day 6-3E-05 mg/kg/day 

Manganese 4.31 mg/kg NC NC 8.3E-04 mg/kg/day 1.4E 01 mg/kg'day 6.6-03 
Mercury 0.141 mg/kg NC NC 2.76-05 mg/kg/day 3.0E 04 mg/kg'day 9.6-02 
Mercury (methyl) 0 127 mg/kg NC NC 2.4E-0S mg/kg/day 1 06 04 tngikg-ay 2.E-0I 
Toxicity Equivalency (PCD Congener* 0,0000405 mg/kg 1.3E-09 mg/kg/day 1.56+05 dngfkg-ay). 1 2.E-04 7.SE-09 • mg/kg'day v~-
Toxicily Equivalency (Dioxins/Furans 0.00037 mg/kg I2E-08 mg/kg/day 1.56+05 (mg/k g/day )-l 2-6-03 7 IE-08 mg'kg/day 

llXIKISIIKIiKOIIT'li'l'OTAL 2.6-03 2.I.E-01 
I'.XI-SIIRI! POINT •TOTAL 2.6-03 2 1,6 +01 

EXPOSURE MEDIUM TOTAL 2.6-03 2.1.6*01 
COMBINED FISH DIET TOTAL 2.E-03 2.1.E+01 

1 T O T A L R E C E P T O R R I S K A C R O S S A L L M E D I A 5.E-03 T O T A L R E C E P T O R H A Z A R D A C R O S S A L L M E D I A 2.2.E+-01 

NOTES: 

(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dosc-rcsponse data for this risk assessment. 

NC - Not carcinogenic by this exposure route: 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 
Checked by: M;M 

MACTEC Engineering and Consulting Inc. 
M.JMI 



TABLE 7.23.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

IRECEPTOR AGE; OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM 	 CHEMICAL CSF/UNITR1SK RITJ/RlCdl 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTI6NT 

VALUE UNITS VALUE UNITS VA1..IF, UNITS VALUE 1 UNITS 

SED1ME-NT SEDIMENT LYMAN MILL POND INGESTION 2-Mettiylnaphthalcne 0 1 mg/kg NC NC 2.4E-08 mg/kg/day 2.06-02 mg'kg/day 1.5-06 

4-Chloro-3-i—ihylphcnol 1.3 mg/kg NC NC 3,1 E-07 mg/kg/day 5.06-03 mg/kg/day 6.6-05 

4-Nilrophenol 2.2 mg/kg NC NC , 5.26-07 mg/kg/day 

Acenaphthylene 0.42856 mg/kg NC NC 1.06-07 mg/kg/day 6.06-02 mg/kg/day 2. E-06 

Benzo(a)amhracene 2.8 mg/kg LI E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 6.66-07 mg/kg/day 3.06-02 mg/kg/day 2.6-05 

Bel—o(a)pyrenc 2.9 mg/kg I.2E-07 mg/kg/day 7.3E+O0 (mg/kg/day>-l 9.E-07 6,96-07 mg/kg/day 3.0E-02 mg/kg'day 2. E-05 

Benzo(b)fhloranthene 4.5 mg/kg I.SE-07 mg/kg/day 7.3E-0I (mg/k g/day )-l l.E-07 1.16-06 mg'kg/day 3.06-02 mg/kg/day 4.6-05 

Benzo(g.h,i)pcrylcnc 3 mg/kg NC NC 7.16-07 mg/kg/day 3.05-02 mg/kg/day 2.5-05 

Benzo(k)(luO—nthenc 2.1 mg/kg 8.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-09 5.06-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 

bis(2-Elhylhexyl)phthaIatc 5.2 mg/kg 2.1 E-07 mg/kg/day I.4E-02 (mg/kg/day)-1 3.E-09 1.26-06 mg/kg/day 2.05-02 mg/kg/day 6,6-05 . 

Dibei_o(a.h)anlhracene 1.0694 mg/kg 4.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 2.56-07 mg'kg/day 3.06-02 mg/kg/day 8.6-06 

Indeno(1.2.3-cd)p>—nc 2.7 mg/kg I.I E-07 mg/kg'day 7.3E-OI (mg/kg'day)-! S.E-08 6.4E-07 mg_g_ay 3.06-02 mg/kg/day 2.6-05 

N-Nitro so-di-n-propylaminc 1.3 mg/kg 5.3E-08 mg/kg'day 7.06+00 (mg/kg/day)-1 4.E-07 3.1 E-07 mg'kg/day 

Permichloro phenol 1.4 mg/kg 3.7E-08 mg/kg/day 1.26-01 (mg/k g/day)-1 7.E-09 3.3E-07 mg/kg/day 3.0E-02 mg/kg/day 1.6-05 

Phenanthrene 2.8 mg/kg NC NC 6.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.5-05 

alpha-Chlordanc 0.032 mg/kg 1.3E-09 mg/kg/day 3.56-01 (mg/kg/day)-1 5.E-I0 7.6E-09 mg/kg/day 5.0E-04 mg/kg/day 2.6-05 

Aroclor-1254 0,49 mg/kg 2.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 1.26-07 mg/kg/day 2.0E-05 mg/kg/day 6.6-03 

Aroclor-1260 0.027 mg/kg I.IE-09 mg/kg/day 2.0E+O0 (mg/kg/day)-1 2. E-09 6.4E-09 mg/kg/day 2.0E-05 mg/kg/day 3.6-04 

Aroclor-1268 0.31379 mg/kg 1.3E-08 mg/kg/day 2.0E+O0 (mg/kg/day)-1 3.E-08 7.SE-08 mg/kg/day 2.05-OS mg/kg/day 4.6-03 

Dieldrin 0.0044 mg/kg I.8E-I0 mg/kg/day 1.6E+01 (mg/kg/day)-1 3.E-09 1.0E-O9 mg/kg/day 5.05-05 mg/kg/day 2.6-05 

Endosulfan 11 0.005 mg/kg NC NC 1.2E-09 mg/kg/day 6.06-03 mg/kg'day 2.6-07 

Endosulfan sulfate 0.0029 mg/kg NC NC 6.9E-10 mg/kg/day 6.06-03 mg/kg/day 1.6-07 

gamma-Clliordane 0.015 mg/kg 6.IE-10 mg/kg/day 3.5E-OI (mg/kg/day)-1 2.E-10 3.66-09 mg/kg/day 5.06-04 mg/kg/day 7.6-06 

Technical Chlordane 2.21273 mg/kg 9,06-08 mg/kg/day 3.5E-OI (mg/kg/day)-1 3.E-08 5.3E-07 mg/kg/day 5.06-04 mg/kg/day 1.6-03 

Antimony 3.1 tug/kg NC NC 7.46-07 mg/kg'day 4.06-04 mg/kg/day 2.6-03 

Arsenic 6.4 mg/kg 2.6E-07 mg/kg'day I.5E+O0 (mg/kg/day)-1 4.E-07 l.SE-06 mg/kg/day 3.06-04 mg/kg/day 5.6-03 

Cadmium 2.1 mg/kg NC NC 5.0E-07 mg'kg/day 1.05-03 mg/k g/day S.E-04 ' 

Chromium 200 mg/kg NC NC 4.7E-05 mg/kg/day S.OE-03 mg/kg/day 2.6-02 
Lead 375 mgikg 1.56-05 mg/kg/day 8.9E-05 mg/kg/day 
Mantoineie K43 rnc/kg NC NC 2.06-04 mg/kg/day 7.IE-02 mg/kg/day 3.E-03 
Meicury 1)62 in_-_ NC NC 1,56-07 mg/kg/day 3,06-04 mg/kg/day 5.E-04 
Nickel 69.2 nig/kg NC NC I.6E-05 mg/kg/day 2.06-02 mg/kg'day 8, E-04 
Thallium 0,58 mg/kg NC NC 1-46-07 mg/kg/day 8.06-05 mg/kg/day 2 E-03 
Vanadium 42.4 mg/kg NC NC 1.0E-05 mg/kg'day 706-03 mg'kg'day l.E-03 • ! 

Toxicity Equivalency (Dioxins/Furans 0.O0S03 mg/kg 3.3E-IO mg/kg/day l.SE+05 (mg'kg/day)-1 5.E-05 I.9E-09 mg/kg/day 
Toxicily 6quivalcncy (PCB Congeners 0.0000649 mg/kg 2.65-12 mg/kg/day I.5E+05 (mg/kg/day)-1 • 4,6-07 1 56-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 5.6-05 4.6-02 
DERMAL 	 2-MeihyInaphthalcne 0.1 mg/kg NC NC 2.26-08 mg/kg/day 2.05-02 mg/kg/day 1.6-06 

4-Cb lore•-3——h ylphcnol 1.3 mg/kg NC NC 2.26-07 mg/kg'day 5.0E-O3 mg/kg'day 4,6-05 
4-Nilrophenol 2.2 mg/kg NC NC 3.76-07 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 9.5E-08 mg/kg/day 6.05-02 mg/kg'day 2.6-06 
Bet_o(a)anIhracene 2.8 mg/kg 1.16-07 mg/kg/day 7.36-01 (mg/kg/day)-! 8.6-08 6.2E-07 mg/kg/day 3.05-02 mg/kg/day 2.6-05 
Benzo(a)py—nc 2.9 mg/kg 1.1 E-07 mg/kg/day 7.36+00 (mg/kg'day)-1 8.E-07 6.45-07 mg/kg/day 3.0E-02 mg/kg/day 2.6-05 
Betizo(b)fl——nthene 4.5 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-07 9.9E-07 mg/kg/day 3.06-02 mg/kg/day 3.6-05 
Bcr_o(g,h,i)pcryIcnc 3 mg/kg NC NC 6.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.6-05 
Bct_o(k)riuoranlhene 2.1 . mg/kg 7,96-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-09 ' 4.66-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 
bis(2-ElliylhexyI)phlhalate 5.2 mg/kg I.5E-07 mg/kg/day 1.4E-02 (mg/kg/dayH 2.E-09 8.86-07 mg/kg/day 2.0E-02 mg/kg/day 4.6-05 
Dibet_o(a.h)anthrac—le 1.0694 mg/kg 4.0E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 3.E-07 2.4E-07 mg/kg/day 3.06-02 mg/kg/day 8.5-06 
Indcno( 1.2.3-cdIpyrcnc .2.7 mg/kg I.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.6-08 6.0E-07 mg/kg/day 3.06-02 mg/kg/day 2.E-05 
N-Nitrciso-di-n-propylamine 1.3 mg/kg 3.8E-08 mg/kg/day 7.0E+OO (mg/kg/day)-1 3.E-07 2.26-07 nig/kg/day 
Penuchlorophenol 1.4 mg/kg I.0E-07 mg/kg/day 1.2E-01 (mg/kg/day)-1 l.E-08 5.96-07 mg/kg/day 3.05-02 mg/kg/day 2.6-05 
Phcnanlhrctic 2.8 mg/kg NC NC 6.26-07 mg/kg/day 3.05-02 mg/kg/day 2.6-05 
alpha-Chlordane 0.032 . mg/kg 3.7E-10 mg/kg/day 3.3E-01 (mg/kg/day)-1 l.E-10 2,25-09 mg/kg/day 5.06-04 mg/kg/day •4.E-06 
Aroclor-1254 0.49 mg/kg 2.0E-08 mg/kg/day 2.0E+O0 (mg/kg/dayH 4.E-08'"- 1.2E-07 mg/kg/day 2.06-05 mg/kg/day 6.E-03 
Aroclor-1260 0.027 mg/kg I.IE-09 mg/kg/day 2.06+00 (mg/kg/day)-1 2.E-09 6.4E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04 
Aroclor-1268 0.31379 mg/kg I.3E-08 mg/kg/day 2.0E+O0 (mg/kg/day)-1 3.6-08 . 7JE-08 mg/kg/day 2.06-05 mg/kg/day 4.6-03 
Dieldrin 0.0044 mg/kg . 1.3E-I0 mg/kg/day 1.6E+01 (mg/kg/day)-1 2.E-09 7,56-10 mg/kg/day 5.06-05 mg/kg/day l.E-05 
EndosulTan 11 0.005 mg/kg NC NC 8.56-10 mg/kg/day 6.05-03 mg/kg/day 1.6-07 
Endosulfan sulfate 0.0029 mg/kg NC NC 4.96-10 mg/kg/day 6.05-03 mg/kg/day 8.6-08 

' i
' 

MACTEC Engineering and Consulting. Inc. 



TABLE 7.23.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RfCd) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

gamma-Chlordane 0,015 mg/kg 1.76-10 mg/kg/day 3,56-01 (mg/kg/day)-1 6.E-!! I.0E-09 mg/kg'day 506-04 mg/kg/day 2,6-06 

Technical Chlordane 2,21273 mg/kg 2.65-08 mg/kg/day 3.56-01 (mg/kg/day)-l 9.E-09 1 -SE-07 mg/kg/day 5 06-04 mg/kg/day 3.5-04 

Amimony 3.1 mg/kg NC NC 6.06-05 mg'kg/day 

Arsenic 6.4 mg/kg 5.6E-08 mg/kg/day 1.56+00 (mg/kg/day)-1 8.6-08 3,36-07 mg/kg/day 3.06-04 mg/kg'day l.E-03 
Cadmium 2.1 mg/kg NC NC 3.66-09 mg/kg'day 2.5E-05 mg'kg/day l.E-04 

Chromium 200 mg/kg NC NC 756-05 mg/kg/day 
Lead 375 mg/kg 0-0E+O0 mg/kg/day 
Manganese 843 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.62 mg/kg NC NC 2 16-05 nlg/k g/day 
Nickel 69.2 mg/kg NC NC B.0E-04 mg/kg'day 
Thallium 
Vanadium 

0.58 
42.4 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC , 8-0E-05 

I.8E-04 
mg/kg/day 
mg/kg/day 

Toxicity Equivalency (Dioxins/Furans 0.00803 mg/kg 7.0E-11 mg/kg/day I.5E+05 (mg/kg/day)-! 1.6-05 4.15-10 mg/kg/day 
Toxicity Equivalency (PCB Congeners 0.0000649 mg/kg 5.7E-13 mg/kg/day 1.5E+05 (mg/kg/day)-1 8.6-08, 3.35-12 mg/kg'day 

EXPOSURE ROUTE TOTAL 1.6-05 ' l.E-02 
EXPOSURE POINT TOTAL 6.6-05 S.E-02 

EXPOSURE MEDIUM TOTAL i 6.6-05 S.E-02 

SEDIMENT TOTAL 1 6.E-0J 5.E-02 

SURFACE SURFACE WATER LYMAN MILL POND ING6STION Accnaphlhylcne 0.00000132 mg/l NC NC 2.16-10 mg/kg/day 6.06-02 mg/kg/day 3.6-09 
WATER bi.(2-Elhylhexyl)phihaIatc 0,017 mg/l 4.66-07 mg/kg/day 1.46-02 mg/k g/day 6.E-091 • i 2.7E-06 mg/kg/day 2.06-02 mg/kg/day 1.6-04 

Aldrin 0.000023 mg/l 6.2E-I0 mg/kg/day 1.76+01 mg/kg/day l.E-08 3.6E-09 mg/kg/day 3.0E-05 mg/kg/day 1.6-04 

alpha-Chlordane 0.000019 mg/I 5.2E-IO mg/kg/day 3.56-01 mg/kg/day 2.E-I0 3.06-09 mg/kg'day 5.OE-04 mg/kg/day 6,6-06 
Endosuiran Suiralc 0.0000032 mg/I NC NC 5.IE-I0 mg/kg/day 6.06-03 mg/kg/day 8.6-08 

Endrin Aldehyde 0.000005 mg/I NC NC 7.96-10 mg/kg/day 3.06-04 mg'kg/day 3.E-06 

gamma-Chlordane 0.000021 mg/l 5.76-10 mg/kg/day 3.56-01 mg/kg/day 2.E-I0 3.36-09 mg/kg/day 5.0E-04 mg/kg/day 7.E-06 

Anenic 0.0046 mg/l 1,26-07 mg/kg/day 1.56+00 mg/kg/day 2.E-07 7.3E-07 mg/kg/day 3,OE-04 mg/kg/day 2,E-03 
Barium 0,021 mg/l NC NC 3.36-06 mg'kg/day 7.0E-02 mg/kg'day 5.5-05 
Chromium 0,0023 mg/l NC NC 3.6E-07 mg/kg/day 3.0E-03 mg/kg/day 1.6-04 
Lead 0.0044 mg/l 1.26-07 mg/kg/day 7,06-07 mg/kg/day 
Manganese 0.13 mg/l NC NC 2.16-05 mg/kg/day 2.4E-02 mg/kg/day 9.6-04 
Mercury 0.00000394 mg/l NC NC 6.25-10 mg/kg/day 3,06-04 mg/kg/day 2.E-06 
Thallium 0.0022 mg/l NC NC 3.56-07 mg/kg/day 8.06-05 mg/kg/day 4.6-03 
Nitrate 0.765 mg/l NC NC I.2E-04 mg/kg/day 1.66+00 mg/kg/day 8.6-05 
Nitritc-N 0.0865 mg/l NC NC 1.46-05 mg/kg/day 1.06-01 mg/kg/day 1,6-04 
Toxicity 6quivalency (Dioxins/Furans 0.000000861 mg/l 2.36-11 mg/kg/day 1.56+05 mg/kg/day 4.E-06 1,46-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.5-06 8.6-03 
DERMAL Accnaphlhylcne 0.00000132 mg/l NC NC 6.0E-02 mg/kg/day 

b„(2_lby]hexy])phij-la„ 0,017 mg/I 3.26-05 mg/kg'day 1.46-02 mg/kg—y 4.6-07 1 96-04 mg/kg/day 2.06-02 mg/kg/day 9.E-03 
Aldrin 0.000023 mg/l 2.56-09 mg/kg/day I.7E+01 mg/kg/day 4.E-08 1.56-08 mg/k g/day 3.06-05 mg/kg/day 5.6-04 
alpha-Chlordane 0000019 mg/I 4.8E-08 mg/kg/day 3.5E-01 mg/kg/day 2.6-08 2.8E-07 mg/kg/day 5.06-04 mg/kg'day 6.6-04 
5ndosulfan Sulfate 0,0000032 mg/l NC NC 60E-03 mg/kg/day 
5ndrin Aldehyde . 0.000005 mg/l NC NC 2.55-08 mg/kg/day 3.0E-04 mg/kg/day 8.6-05 
gamma-Chlordane 0.000021 mg/l 5.35-08 mg/kg/day 3.56-01 mg/kg/day 2.E-08 3.15-07 mg/kg/day 5.OE-04 mg/kg/day 6.6-04 
Arsenic 0.0046 mg/I 3.55-08 mg/kg/day 1.55+00 mg/kg/day 5.E-08 2.16-07 mg/kg/day S.OE-04 mg/kg/day 7.E-04 

- Barium 0021 mg/I NC NC 9.45-07 mg/kg/day 4.9E-03 mg/kg/day 2,6-04 
Chromium 0.0023 mg/l NC NC 2.15-07 mg/kg/day 7.56-05 mg/kg'day 3,6-03 
Lead 0.0044 mg/l 
Manganese 0.13 mg/l NC NC 5.85-06 mg/kg/day 9.66-04 mg/kg/day 6,6-03 
Mercury 0.00000394 mg/I NC NC I.8E-I0 mg/kg/day 2.16-05 mg/kg/day 8.6-06 
Thallium 0.0022 mg/I NC NC 9.9E-08 mg/kg/day 8.0E-05 mg'kg/day 1.6-03 
Nitrate 0.765 mg/I NC NC 1.66+00 mg'kg/day 
Nitritc-N 0.0865 mg/I NC NC 1.06-01 mg/kg/day 
Toxicity Bquivalcncy (Didxtns/Furnns 0.000000861 mg/I 2.16-08 mg/kg/day 1.56+05 mg/kg/day 3.E-03 I.2E-07 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.6-03 2.6-02 
EXPOSUR6 POINT TOTAL 3.E-03 3E-02 

EXPOSURE t _ _ _ U  M TOTAL 3.E-03 _ _ _ _  _ 1 
SURFACE WATER T O T A - - - - - I 3.E-03 3.E-02 

M A r T F  r P,r.i nr.fl fun.itltlrti). 'n 
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TABLE 7.23.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE—XPOSURE 
CONCENTRATION 

RID/RICd) HAZARD 
QUOTIENT 

VALUE UNITS VALUE . UNITS VALUE UNITS VALUE UNITS 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 4.0E-07 mg/kg/day 6.06-02 mg/kg/day 7.6-06 

Benzo(a)anlhracene 0,00443 mg/kg I.5E-07 nig/kg/day 7.3E-01 (mg/kg/day)-1 l.E-07 8.86 07 mg/kg/day 3.06 02 mg/kg'day 3.E-05 

Bet_o(a)pyrcnc 0.00545 mg/kg I.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 l.E-06 LIE 06 mg/kg/day 3.06 02 mg/kg/day 4-E-05 

Bcnzo(b)nuoranthcnc 0.003 mg/kg 1 .06-07 mg/kg/day 7.3E-0I (mg/kg/day)-1 7. E-08 5.9E 07 mg'kg/day 3.0E 02 mg'kg/day 2,6-05 

Bcnzo(gh.i)pcryIcnc 0.0O426 mg/kg NC NC 8.4E 07 mg/kg/day 3,06 02 mg/kg/day 3. E-05 

Di—•nzo(a.h>an£hra—nc 0.0012 mg/kg 4, IE-OS mg/kg/day 7.3E+00 (mg/k g/day)-1 3.6-07 2.4E 07 mg/kg/day 3.06 02 mg/kg'day SE-06 

Indeno(l.2.3-cd)pyrenc 0,00499 mg/kg 1.76-07 mg/kg/day 7.3E-0I (mg/kg/day)-1 1.6-07 9.96 07 mg/kg/day 3,05 02 mg/kg-ay 3.E-0S 
Phenanthrene 0.014 mg/kg NC NC 2.86 06 mg/kg/day 3.0E 02 mg/kg/day 9.6-05 
4.4--DDD 0.027 nig/kg 9.26-07 mg'kg/day 2,45-01 (mg/k g/day)-1 2.E-07 5.46 06 nig/kg/day S.OE 04 nig/kg/day l.E-02 

4.4--DDE 0,08941 mg/kg 3.06-06 mg/kg/day 3,46-01 (mg/kg/day)-1 I.E-06 I.8E 05 nig/kg/day 5.0E 04 mg'kg/day 4.E-02 

4.4--DDT 0.003 mg/kg 1.06-07 mg/kg/day 3,46-01 (mg/kg/day)-1 3E-08 5.9E 07 mg'kg/day S.OE 04 mg/kg/day l.E-03 

alpha-Chlordane 0.02 mg—g 6.8E-07 mg'kg/day 3.5E-OI (mg/kg/day)-1 2.E-07 4.0E 06 mg/kg/day S.OE 04 itig-g/day S.E-03 

Aroclor-1254 2.13 mg/kg 7.26-05 mg/kg/day 2.06+00 (mg'kg/day)-1 l-E-04 4,26 04 mg/kg/day 2.06 05 mg/kg'day 2.E+0I 

Aroclor-1268 0.0215 mg/kg 7.3E-07 mg/kg/day 2.06+00 (mg/kg/day)-1 l.E-06 4.36 06 mg/kg/day 2.06 05 mg/kg/day 2,6-01 

bela-BHC 0.0008 mg/kg 2.7E-OS mg/kg/day 1.86+00 (mg/kg/day)-1 5.6-08 1.66 07 mg/kg/day 3.0E 04 mg/kg/day 5.6-04 

Dieldrin 0.0057 mg/kg 1.96-07 mg/kg/day 1.66+01 (mg/kg/day)-1 3.E-06 LIE 06 mg/kg/day S.OE 05 mg/kg/day 2.E-02 

gamma-Chlordane 0.013 mg/kg 4.4E-07 mg/kg/day 3,56-01 (mg/kg'day)-1 2.E-07 2.6E 06 mg/kg/day 5 0  6 04 mg/kg/day 5.E-03 

Heptachlor Epoxide 0.0014 mg/kg 4.86-08 mg/kg/day 9.16+00 (mg/kg/dayl-l 4.E-07 2.8E 07 mg/kg/day 1.36 05 mg/kg/day 2.E-02 

Technical Chlordane 1.02 nig/kg 3.5E-05 mg/kg/day 3.56-01 (mg/kg'day)-1 l.E-05 2.0E 04 mg/kg/day 5.06 04 mg/kg/day 4.E-0I 

Arsenic 0.024 mg/kg 8.2E-07 nig/kg/day 1.56+00 (mg/kg/day)-1 l.E-06 4.8E 06 mg'kg/day 3.06 04 mg/kg/day 2.E-02 

Cadmium 0.017 mg/kg NC NC 3.45 06 mg'kg/day 1.06 03 mg/kg/day 3.E-03 

Chromium 0.197 mg/kg NC NC 3.9E 05 mg/kg/day 3.06 03 mg/kg/day l.E-02 

Lead 0,33 mg/kg I.I E-05 mg/kg/day 6.55 05 mg/kg/day 

Manganese 4.31 mg/kg NC NC 8,56 04 mg/kg/day 1.46 01 mg/kg/day 6.6-03 

Mercury 0 141 mg/kg NC NC 2.86 05 mg/kg/day S.OE 04 mg/kg/day 9.6-02 

Mercury (methyl) 0.127 mg/kg NC NC 2.5E 05 mg/kg/day I.0E 04 mg/kg/day 3.E-0I 

Toxicity Equivalency (PCB Congeners 0.OOOO405 mg/kg 1.45-09 mg/kg/day 1.56+05 (mg/kg'day)-1 2.E-04 S.OE 09 mg/kg/day 
Toxicily Equivalency (Dioxins/Furans 0,00037 mg/kg 1.35-08 mg/kg/day 1.56+05 (mg/kg/day)-1 2.E-03 7,36-08 mg'kg/day 

EXPOSURE ROUTE TOTAL 2,6-03 2.2.E+OI 
EXPOSURE POINT TOTAL 2.E-03 2,26+01 

EXPOSURE MEDIUM TOTAL 2.6-03 2.2.6+01 

COMBINED FISH DIET TOTAL 2.E-03 2.2.E+01 

T O T A  L R E C E P T O  R R I S  K A C R O S  S A L  L M E D I  A 6 .E-03 T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I  A 2 .2 .E+01 

NOTES: 

(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
-• • Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting. Ine. 



TABLE 7.24.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE  RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE U N I T  S 

INTAKE/EXPOSURE 
CONCENTRATION 

VAlur. UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UN1TS 

RID'RIC(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-MethylnaphlhaIene 0.1 mg—g NC NC 1.96-07 mg/kg/day 2.0E-02 nig/ kg/day 9. E-06 

4-C1—tro--methylphenol 1.3 m g / k  g NC NC 2.56-06 mg/kg/day 5.0E-O3 mg/kg/day 5. E-04 

4--itrophen ol 2.2 nlg /k  g NC NC 4.2E-06 mg/kg/day 
Acenaphthylene 0,42856 m g / k  g NC NC 8.1 E-07 mg/kg/day 6.0E-02 nig/kg/day LE-05 
Bcnzo(a)anlh—cene 2.8 m g / k  g 4.6E-07 mg/kg/day 7.36-01 (mg/kg/day)-1 3.6-07 5.36-06 mg/kg/day 3,0E:02 mg/kg/day 2.E-04 
Bcnzo (a)pyrcnc 2.9 m g / k  g . 4.7E-07 mg/kg/day 7.3E+O0 (mg/kg/dayH 3.6-06 5.56-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04 
Benzo(b)—lorantbene 4.5 m g / k  g 7.3E-07 mg/kg/day 7.36-01 (mg/kg/day)-1 5.E-07 8.56-06 mg/kg/day 3.0E-O2 mg/kg/day 3.E-04 
Be—_(g,h.i)peryl—e 3 mg/kg NC NC 5.76-06 mg/kg/day 3.0E-02 mg/kg/day 2. E-04 
Benzo (k)lluoramlicnc 2.1 mg/kg 3.4E-07 mg/kg/day 7.36-02 (mg/kg/dayH 2.E-08 4.0E-06 mg/kg/day 3.0E-02 mg/kg/day l.E-04 
bis(2-thylhexyt)phthalate 5.2 mg/kg 8.56-07 mg/kg/day 1.46-02 (mg/kg/day)-1 l.E-08 9.9E-06 mg/kg/day 2.0E-02 mg/kg/day 5.E-04 
Dibcnzo(a.h)amhracene 1.0694 mg/kg I.7E-07 mg/kg/day 7.3E+00 (mg/kg/dayH l.E-06 20E-O6 mg/kg/day 3.0E-02 mg/kg/day 7.E-0S 
Indeno(1.2.3—)pyrcnc 2.7 mg-g 4.46-07 mg/kg/day 7,36-01 (mg/kg/day). 1 3.E-07 5.15-06 mg/kg/day 3.0E-02 mg/kg/day 2. E-04 
N-NitrtISO-di-n-propylaminc 1.3 mg/kg 2.1E-07 mg/kg/day 7.0E+00 (mg/kg/day)-1 I. E-06 2.55-06 mg/kg/day 
Pcnlachlorophcnol 1.4 mg/kg 2.3E-07 mg/kg/day 1.26-01 (mg/kg/day)-1 3.E-08 2.75-06 mg/kg/day 3.0E-02 mg/kg/day 9. E-05 
—icnanllu—e 2.8 mg/kg NC NC , 5.36-06 mg'kg/day 3.0E-02 mg/kg/day 2. E-04 
atpha-Qilordane 0.032 mg/kg 5.25-09 mg/kg/day 3.55-01 (mg/kg/dayH 2.6-09 6.16-08 mg/kg/day S.OE-04 mg/kg/day l.E-04 
Aroclor-1254 0.49 mg/kg 8.05-08 mg/kg/day 2.06+00 (mg/kg/dayH 2.E-07 9.3E-07 mg/kg/day 2.0E-05 nig/kg/day S.E-02 
Aroclor-1260 0.027 mg/kg 4.4E-09 mg/kg/day 2.0E+00 (mg/kg/dayH 9.6-09 5. IE-08 mg/kg/day 2.0E-O5 mg/kg/day 3. E-03 
Aroclor-1268 0.31379 mg/kg 5. IE-08 mg/kg/day 2.0E+00 (mg/kg/dayH 1.6-07 6.06-07 mg/kg/day 2.0E-O5 mg/kg/day 3.E-02 

- Dieldrin 0.0044 mg/kg 7.2E-I0 mg/kg/day I.6E+01 (mg/kg/dayl-l 1,6-08 8.46-09 mg/kg/day 5.0E-O5 mg/kg/day 2. E-04 
6ndosul—n II 0.005 mg/kg NC NC 9.56-09 mg/kg/day 6,06-03 mg/kg/day 2. E-06 
6ndosuiran sulfate 0.0029 mg/kg NC NC 5.56-09 mg/kg/day 6,06-03 mg/kg/day 9. E-07 
gamma -Chlordane 0.015 mg/kg 2.46-09 mg/kg/day 3.5E-OI (iiiK/kg/dayl-l 9.E-I0 ' 2.8E-08 mg'kg'day S.OE-04 mg/kg/day 6, E-05 
Tec -lieal Crirordane 2.21273 mg/kg 3.66-07 mg/kg/day 3.56-01 (rrtg—g—y)-l l.E-07 i • 4.2E-06 mg/kg/day ' S.OE-04 mg/kg/day 8. E-03 
Anliniouy 3.1 mg/kg NC NC 5.9E-06 mg/kg'day 4,OE-04 mg/kg/day l.E-02 
Ars enic 6.4 mg/kg 1.06-06 mg'kg/day I.5E+00 (mg/kg/day H 2.E-06 1 2 E-05 mg/kg/day 3.06-04 mg/kg/day -t E-02 
Cadmium 2.1 mg/kg NC NC 4.0E-06 mg/kg'day 1.05-03 mg/kg/day 4.E-03 • 
Chromium 200 mg/kg NC NC 3.86-04 mg/kg/day 3.06-03 mg/kg/da> l.E-01 
Lead 375 mg/kg 6.16-05 mg/kg/day 7.16-04 mg/kg/day 
Manganese 843 mg/kg NC NC 1,66-03 mg/kg/day 7.15-02 mg'kg'day 2.E-02 
Mercury 0,62 mg/kg NC NC 1.26-06 mg/kg/day 3.06-04 mg/kg/day 4,E-03 
Nickel r,'),2 MiK/kK NC NC 1.36-04 tng/kg/day 2.06-02 mg/kg/day 7, E-03 
I'lulll 1) SK , „ K - K NC NC I.IF.-rjr, mg/kg/day 806-05 mg/kg/day l.E-02 
Vanadium 42.4 i"K/kg NC NC 1 8.1E-05 nig/kg/day 7.06-03 mg'kg/day l.E-02 
Tuxicity liqut—l-i~y(l)ii,xi,i.--tin..) 0 .0080  3 m g / k  g 1.36-09 mg/kg/day I.5E+0S (mg/kg/day)-1 2.6-04 1.56-08 mg/kg/day 
Toxicily Lquival—cy (I'L'U Conu-i-— 0 .000064  9 mg/k  g 1 IE-II mg/kg/day l.SE+05 (mg/kg/day )-l 2.6-06 ' 1.26-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.5-04 3.5-01 
DERMAL 2-MelhyInaphthaI— e 0.1 m g / k  g NC NC 6.9E-08 mg/kg/day 2.06-02 mg/kg/day 3. E-06 

4-Chloro-3-mcthylphenol 1.3 m g / k  g NC NC 6.96-07 mg/kg/day 5.0E-03 mg/kg/day l.E-04 
4-Nitrophenol 2.2 m g / k  g NC NC 1.26-06 mg/kg/day 
Acwiaphthylcnc 0 .4285  6 m g / k  g NC NC 3.06-07 mg/kg/day 6.06-02 mg/kg/day 5. E-06 
Benzo(a)antt—icene 2.8 m g / k  g 1.7E-07 mg/kg/day 7.36-01 (mg/kg/dayH l.E-07 1.96-06 mg/kg/day 3 .06 .  2 mg/kg/day 6.E-05 
Bcnzo(ajpyrenc 2.9 m g / k  g 1.76-07 mg—g/day 7.36+00 (mg/kg/dayl-l I.E-06 2.0E-06 mg/kg/day 3.06-02 mg/kg/day 7. E-05 
BetizottOfluoranlhcne 4.5 m g / k  g 2.7E-07 mg/kg/day 7.36-01 {mg/kg/day)-l 2.6-07 3.1E-06 mg/kg'day 3.0E-02 mg/kg/day l.E-04 
Bcnzo(g,h,i)perylenc 3 m g / k  g NC NC 2.1E-06 mg/kg/day 3.0E-O2 nig/kg/day 7. E-05 
Bc_-(-jnuoranlh—c 2.1 m g / k  g 1.2E-07 mg/kg/day 7.36-02 (mg/kg/day)-l 9,6-09 I.5E-06 mg/kg/day 3.0E-O2 mg/kg/day 5. E-05 
bis(2-ElhylhexyI)phthalale 5.2 m g / k  g 2.45-07 mg/kg/day 1.46-02 (mg/kg/day)rl 3.6-09 2.8E-06 mg/kg/day 2.0E-O2 mg/kg/day l.E-04' 
Dibcnzo(iUi)an_raC—c 1.0694 mg/kg 6,35-08 mg/kg/day 7.36+00 (mg'kg/day)-1 5.5-07 7.46-07 mg/kg/day 3.06-02 mg/kglday 2. E-05 
Indcno(l,2,3-cd}pyr—c 2.7 mg/kg I.6E-07 mg/kg/day 7.35-01 (nig/kg/dayH 1.6-07 1.96-06 mg/kg/day 3.05-02 tng/kg/day 6.E-05 
N-Nitroso -di-n-propylaminc 1.3 mg/kg 5.9E-08 mg/kg/day 7.06+00 (mg/kg/day )-l 4.6-07 6.96-07 mg/kg/day 
Pentachlorophcnol 1.4 mg/kg 1.6E-07 mg/kg/day 1.25-01 (mg/kg/dayH 2.6-08 1.96-06 mg/kg/day 3.05-02 nig/ kg/day 6. E-05 
—icnanthrenc 2.8 mg/kg NC NC 1.9E-06 mg/kg/day 3.05-02 nig/kg/day 6. E-05 
alpha-Chiordane 0.032 mg/kg 5.8E-IO mg/kg/day 3.56-01 (nig/kg/dayH 2.6-10 6.8E-09 mg/kg/day , 5.0E-04 mg/kg/day LE-05 
Aroclor-1254 0.49 mg/kg 3.IE-08 mg/kg/day 2.06+00 (mg/kg/day)-l 6.6-08 3.6E-07 mg/kg/day 2.05-05 mg/kg/day 2. E-02 
Aroclor-1260 0.027 mg/kg 1.75-09 mg/kg/day 2.06+00 (mg/kg/dayH 3.6-09 2.0E-08 mg/kg/day 2.05-05 mg/kg/day l.E-03 
Aroclor-1268 0 .3137  9 mg/kg 2.0E-0S mg/kg/day 2.06+00 (mg/kg/dayH 4.6-08 2.3E-07 mg/kg/day 2.05-05 mg/kg/day l.E-02 
Dieldrin 0 .004 4 mg/kg 2.05-10 mg/kg/day 1.66+01 (mg/k g/day)-l 3.6-09 2.3E-09 mg/kg/day 5.05-05 mg/kg/day 5, E-05 
Endosulfan II 0 .00 5 mg/kg NC NC 2.7E-09 mg/kg/day 6.05-03 mg/kg/day 4, E-07 
Endosulfan sulfate 0 .002  9 mg/kg NC NC I.SE-09 mg/kg/day 6.05-03 tng/kg/day 3. E-07 
gamma-Chlordane 0.015 mg/kg 2.75-10 mg/kg/day 3.56-01 (mg/kg'day)-1 l.E-10 3.2E-09 mg/kg/day 5.05-04 mg/kg/day 6, E-06 
Technical Chlordane 2 .2127  3 mg/kg 4.0E-O8 mg/kg/day 3.55-01 (iiig/kg/day)-l 1.6-08 4.7E-07 mg/kg/day 5.06-04 mg/kg/day 9. E-04 
Antimony 3.1 mg-g NC NC 606-05 mu/kit/day 

MACTEC Engineering and Consulting, Inc. 
-1.06.2. 
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TABLE 7.24.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE ' 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RfC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

Arsenic 6.4 mg/kg 8.8 E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 l.E-07 I.OE-06 mg/kg/day 3.0E-O4 mg/kg/day 3. E-03 

Cadmium 2.1 mg/kg NC NC 1. IE-08 mg/kg/day 2.5 E-05 mg/kg/day 4.E-04 
Chromium 200 mg/kg NC NC 7.5E-OS mg/kg/day 

Lead 375 mg/kg 0.0E+OO mg/kg/day -
Manganese 843 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.62 mg/kg NC NC 2.1 E-05 mg/kg/day 

Nickel 69.2 mg/kg NC NC 8.0E-O4 mg/kg/day 

Thallium 0.58 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 42.4 mg/kg NC NC 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.00803 mg/kg I.IE-IO mg/kg/day 1.5E+05 (mg/kg/day)-1 2.E-05 ( i  i 1.3E-09 mg/kg/day 
Toxicity Equivalency (PCB Congeners' 0,0000649 mg/kg 8.9E-I3 mg/kg/day 1.5E+05 (mg/kg/day)-1 l.E-07 1.0E-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-05 4.E-02 

EXPOSURE POINT TOTAL 2.E-04 4.E-01 

EXPOSURE MEDIUM TOTAL 2.E-04 4.E-0I 

SEDIMENT TOTAL . 2. E-04 4.E-01 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acenaphthylene 0.00000132 mg/l NC NC 6.3E-10 mg/kg/day 6.0E-02 mg/kg/day l.E-08 

WATER bis(2 -Ethy llicxy 1 )phlhalatc 0.017 mg/l 6.9E-07 mg/kg/day 1.4E-02 mg/kg/day IE-08 ' 8.1 E-06 mg/kg/day 2.0E-02 mg/kg/day 4, E-04 
Aldrin 0,000023 mg/l 9.4 E-10 nig/kg/day I.7E+0I mg/kg/day 2. E-08 1.1 E-08 mg/kg/day 3.0E-05 mg/kg/day 4.E-04 
alpha-Chlordane 0,000019 mg/l 7.7E-10 tng/kg/day 3.5E-OI mg/kg/day 3.E-10 9.0E-09 mg/kg/day 5.OE-04 mg/kg/day 2. E-05 
Endosulfan Sulfate 0.0000032 mg/l NC NC 1.5 E-09 mg/kg/day 6.0E-03 mg/kg/day 3. E-07 
Endrin Aldehyde 0.000005 mg/l NC NC 2.4 E-09 mg/kg/day 3.0E-O4 mg/kg/day 8. E-06 

gamma-Chlordane 0.000021 mg/l 8.5E-10 mg/kg/day 3.5E-01 mg/kg/day 3.E-10 L0E-08 mg/kg/day 5.0E-04 mg/kg/day 2. E-05 
Arsenic 0.0046 mg/l I.9E-07 mg/kg/day I.5E+00 mg/kg/day 3. E-07 2.2E-06 mg/kg/day 3.OE-04 mg'kg/day 7.E-03 
Barium 0.02! mg/l NC NC 1.0 E-05 mg/kg/day 7.0E-O2 mg/kg/day l.E-04 
Chromium 0.0023 mg/l NC NC I.IE-06 mg/kg/day 3.0E-03 mg/kg/day 4.E-04 
Lead 0.0044 mg/l 1 8E-07 mg/kg/day 2.1 E-06 mg/kg/day 
Manganese 0.13 mg/l NC NC 6.2E-OS mg/kg/day 2.4E-02 mg/kg/day 3,E-03 
Mercury 0.00000394 niK/l NC NC 1.9E-09 mg/kg/day 3.OE-04 mg'kg/day 6.E-06 
Thallium 0,0022 m-/l NC NC I.OE+06 . mg/kg/day 8.0E-05 mg/kg'day l.E-02 
Nilraic 0.765 «•-/! NC NC 3.6 E-04 mg/kg/day I.6E+00 mg/kg'day 2. E-04 
Niirilc-N (1.1)865 »•__/• NC NC 4, IE-OS tng/kg/day i, on-HI mg/kg'day 4,E-04 
Ti.-idtv l-.iii-i.iai-vllii'ixii^/l'iiiim-. D.0O00O0.6I mg/l 3.SE-II mg/kg/day l.5E*05 mg/kg/day 5.E-06 4.IE-10 mg'kg/day 

EXPOSURE ROUTE TOTAL 6.E-06 2.E-02 

DERMAL Acenaphdtylene 0.00000132 mg/l • NC NC 6.0E-02 mg/kg/day 
bis( 2-Ethy Ihcxy 1 )phthalate 0.017 mg/I 9.0E-06 mg/kg/day 1.4 E-02 mg/kg/day I. E-07 1.OE-04 mg/kg/day 2.OE-02 mg/kg/day S.E-03 
Aldrin 0.O0OO23 mg/l 7.0E-I0 mg/kg/day 1.7E+0I mg/kg/day l.E-08 8.2E-09 mg/kg/day 3.0E-05 mg/kg/day 3. E-04 
alpha-Chlordane 0.000019 mg/l 1.4 E-08 mg/kg/day 3.5E-01 mg/kg/day 5. E-09 1.6E-07 mg/kg/day 5.0E-04 mg/kg/day 3, E-04 
Endosulfan Sulfate 0.0000032 mg/L NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 1.4E-08 mg/kg/day 3.OE-04 mg/kg/day 5. E-05 
gamma-Chlordane 0.000021 mg/l • 1.5 E-08 mg/kg/day 3.5E-OI mg/kg/day 5. E-09 1.7E-07 mg/kg/day S.OE-04 mg/kg/day 3. E-04 
Arsenic 0.0046 mg/l 1.0E-08 mg/kg/day L5E+00 mg/kg/day 2. E-08 1.2E-07 mg/kg/day 3.0E-04 mg/kg/day 4. E-04 
Barium 0.021 mg/I NC NC 5.3 E-07 mg/kg/day 4.9E-03 mg/kg/day l.E-04 
Chromium 0.0023 mg/I NC NC , 1.2E-07 mg/kg/day 7.5E-05 mg/kg/day 2. E-03 
Lead 0.0044 mg/I 
Manganese 0.13 mg/l NC NC 3.3E-06 mg/kg/day 9.6E-04 mg/kg/day 3, E-03 
Mercury 0.00000394 mg/l NC NC 1.0E-10 mg/kg/day 2.1 E-05 mg/kg/day 5. E-06 
Thallium 0.0022 mg/l NC NC 5.6E-08 mg/kg/day 8.0E-05 nig/kg/day 7.E-04 
Nitrate 0.765 mg/l NC NC L6E+00 mg/kg/day 
Nitrite-N 0.0865 mg/l NC NC 1.0E-0I mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.000000861 mg/l 6.0E-O9 mg/kg/day I.5E+05 mg/kg/day 9.E-04 7.0E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 9. E-04 l.E-02 
EXPOSURE POINT TOTAL 9. E-04 . ' 4.E-02 

EXPOSURE MEDIUM TOTAL 9. E-04 4. E-02 
SURFACE WATER TOTAL 9.E-04 4. E-02 

MACTEC En( nd Consulting, Inc. 
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TABLE 7.24.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE . CURRENT/FUTURE. RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNITR1SK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RrD/RrC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE 1 UNITS VALUE UNITS 

BIOTA COMBINED FISH DIE LYMAN MILL POND INGESTION Accnaphlhylcne 0.002 mg/kg NC NC 60E-D7 mg'kg/day 6.0E-03 mg/kg/day l.E-05 

Ben—(a)atlll—iccnc 0.00443 mg/kg I.I E-07 mg/kg/day 7.3E-I1I (tng/kg/day)-! 8E-08 1.36-06 mg/kg'day . 3,05-02 mg/kg/day 4.E 05 
Bcnzo(a)pyrciic 0.00545 mg/kg I.4E-07 mg/kg/day 7.3E+0O (mg/kg'day)-! l.E-06 1,65-06 mg/kg/day 30E-02 mg/kg/day 5.E 05 
Bcnzo(b)nuoranlheiic 0.003 mg/kg 7.7E-08 mg/kg/day 7,36-01 (mg/kg/dayH 6.5-08 9.0E-07 mg/kg/day 3.05-02 mg/kg/day 3.E 05 
Bcnzo( g,h,i).—rylcne 0.00426 mg/kg NC NC 1.3E-06 mg/kg/day 3,05-02 mg/kg/day 4.E 05 
Dibenzo(a.h)anlhraccue 0.0012 mg/kg 3. IE-08 mg/kg/day 7.36+00 (nig/kg/day)-1 2.E-07 3.6E-07 mg/kg/day 3.05-02 mg/kg/day l.E 05 
Indeno( l,2,3-cd)pyrcnc 0.00499 mg/kg I.3E-07 mg/kg/day 7.36-01 (mg/kg/day)-l 9.E-08 1.56-06 mg/kg/day 3.05-02 mg/kg/day 5.E 05 
Phenanthrene 0.014 mg/kg NC NC 4.26-06 mg/kg/day 3.05-02 mg/kg/day l.E 04 
4.4'-DDD 0.027 mg/kg 7.06-07 mg/kg/day 2.46-01 (mg/kg/day }-l 2.E-07 8.16-06 mg/kg/day 5.05-04 mg/kg/day 2.E 02 
4.4--DDE 0.08941 mg/kg 2.35-06 mg/kg/day 3.46-01 (mg/kg/dayH 8. E-07 2.76-05 mg/kg/day 5.06-04 mg/kg/day 5.E 02 
4.4'-DDT 0.003 mg/kg 7.76-08 mg/kg/day 3.46-01 (mg/kg/dayH 3.5-08 9.0E-07 mg/kg/day 5.05-04 mg/kg/day 2.E 03 
alpha-Chlordane 0.02 mg/kg 52E-07 mg/kg/day 3.56-01 (mg/kg/dayH 2.6-07 6.06-06 mg/kg/day ' 5.05-04 mg/kg/day l.E-02 
Aroclor-1254 2.13 mg/kg 5.5E-05 mg/kg/day 2.06+00 (mg/kg/day )-l l.E-04 6.46-04 mg/kg/day 2.0E-05 mg/kg/day 3.E+01 
Aroclor-1268 0.0215 mg/kg 5.5E-07 mg/kg/day 2.06+O0 (mg'kg/day)-1 1.6-0. 6.56-06 mg—g/day 2.06-05 mg/kg/day 3.E-0I 
bcla-BHC 0.0008 mg/kg 2. IE-08 mg/kg/day 1.8E+00 (mg/kg/dayH 4.E-08 2.4E-07 mg/kg/day 3.05-04 mg/kg/day 8.E-04 
Dieldrin 0.0057 mg/kg I.5E-07 mg/kg/day L6E+0I (mg/kg/day )-l 2.E-06 I.7E-06 mg/kg/day 5.05-05 mg/kg/day 3.E-02 
gamma-Chlordanc 0.013 mg/kg 3.3E-07 mg/kg/day 3.5E-OI (mg/kg/day )-l l.E-07 3.9E-06 mg/kg/day 5.06-04 mg/kg/day 8E-03 
Heptachlor Epoxide 0.0014 mg/kg 3.66-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 3.E-07 4.26-07 mg/kg/day  1.36-05 mg/kg/day 3E-02 
Technical Chlordane 1.02 mg/kg 2.66-05 mg/kg/day 3.5E-01 (mg/kg/dayH 9.5-06 3.1 E-04 mg/kg/day 5.06-O4 tng/kg/day 6.E-01 
Arsenic 0.024 mg/kg 6.26-07 mg/kg/day 1.5E+00 (nig/kg/dayH 9.6-07 7,26-06 mg/kg/day 3.06-04 mg/kg/day 2. E-02 
Cadmium 0.017 mg/kg NC NC 5.16-06 mg/kg/day 1.06-03 mg/kg/day 5. E-03 
Chromium 0,197 mg/kg NC NC 5.96-05 mg/kg/day 3,06-03 mg/kg/day 2. E-02 
Lead 0.33 mg/kg 8,56-06 mg/kg/day 9.9E-05 mg/kg/day 
Manganese 4.31 mg/kg NC NC 1.36-03 mg/kg/day • 1.46-01 mg/kg/day 9.E-03 
Mercury 0.141 mg/kg NC NC 4.26-05 mg/kg/day 3.06-04 mg/kg/day l.E-01 
Mercury (methyl) 0,127 mg/kg NC NC 3.85-05 mg/kg/day 1.06-04 mg/kg/day 4.E-0I 

_. Toxicity Equivul—cv (I-1) ConB-i-x 
Toxicity Equivalenty (Dioxin;—-ran..) 

0.0000405 
000037 

mg/kg 
mg/kg 

I.OE-09 
9.56-09 

mg/kg/day 
mg/kg/day 

l.SE+05 
l.SE+05 

(nig/kg/dayH 
(mg/kg/dayH 

2.6-04 
1.6-03 

1.25-08 
1.16-07 

mg/kg/day 
mg/kg/day 

EXPOSURE ROUTE TOTAL 2.6-03 3 .46 -1 
EXPOSURE POINT TOTAL 2.5-03 3.4.5+01 

EXPOSURE MEDIUM TOTAL 2,6-03 3.4,6+01 
2.E-3 3.4.E+01 

T O T A  L R E C E P T O  R R I S  K ACROS S A L  L M E D I  A 3.E-113 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAll 3.4.E+-01 

NOTES: 
(I)-Blank cells indicate that an RfD or RfC is not avalailablc from Die sources used 10 obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure rouic nol applicable for this chemical/exposure medium. 
-- - Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: K_ A 
Checked by. MJM 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.25.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM 	 CHEMICAL CSF/UNIT RISK RlU'RlC(l) HAZARD 
MEDIUM POINT ROUTE 	 VALUE UN1TS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE 1 UNITS VALUE UNITS 
SEDIMENT SEDIMENT MANTON POND INGESTION 	 Bctizd(a)anll—icene 0.3 nig/kg 1.36-09 mg/kg/day 7.35-01 (mg/kg/day )-l l.E-09 7.6E-09 mg/kg/day 3.05-02 mg/kg/day 3. E-07 


Bcnzo(a)py—nc 0.37 mg/kg 1.664)9 nig/kg/day 7.36+00 (mg/kg/dayH l.E-08 9.4E-09 mg/kg/day 3.06-O2 mg/kg/day 3.E-07 


alpha-Chlordane 0.004 mg/kg 1.76-11 mg/kg/day 3.5E-01 (mg/kg/dayH 6.E-12 1.0E-10 mg/kg/day 5.06-04 mg/kg/day 2.E-07 

gamma-Chlo—ane 0.005 mg/kg 2.26-11 mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-12 1.3E-10 mg/kg/day 5.06-04 mg/kg/day 3.E-07 


Lead 91 mg-g 4.06-07 mg/kg/day 2.36-06 mg/kg/day 


Vanadium 7.1 mg/kg NC NC 1.86-07 mg/kg/day 7.06-03 mg/kg/day 3.E-05 

Toxicily Equivalency (Diuxim———is) 0.O00999 mg/kg 4.46-12 mg/kg/day 1.5E+05- (mg/kg/day)-1 7.6-07 2.56-11 mg/kg/day 


Bcnzo(b)iTuoranliicnc 0.64 mg—g 2.86-09 mg/kg/day 7.36-01 (mg/kg/day )-l 2.6-09 I.6E-8 mg/kg/day 3.06-02 mg/kg/day 5, E-07 

Benzo(g,h,i)i-rylcne 0.22 rag/kg NC NC 5.6E-09 mg/kg/day 3.06-02 mg/kg/day 2. E-07 

Benzo(k)f1uotanlhcnc 0.2 mg/kg 8.76-10 mg/kg/day 7.36-02 (mg/kg/dayH . 6.6-11 5.1 E-09 mg/kg/day 3.06-O2 nig/kg/day 2. E-07 

bis(2-Ihylhexyllphtlialalc 0.43 mg/kg 1.96-09 mg/kg'day 1.46-02 (mg/kg/dayH 3.6-11 1.IE-08 mg/kg/day 2.06-02 mg/kg/day 5. E-07 

Indcno( 1,2,3-cd)pyrenc 0.29 mg/kg 1.36-09 mg/kg/day 7.36-01 (mg/kg/dayH 9.6-10 7.4E-09 mg/kg/day 3.06-O2 mg/kg/day 2.E-07 

Phenanlhrenc 0.3 mg/kg NC NC 7.6E-09 mg/kg/day 3.06-02 mg/kg/day 3. E-07 


Arscnic 0.97 mg/kg 4.26-09 mg/kg/day I.SE+00 (mg/kg/dayH 6.6-09 2.56-08 mg/kg/day 3.06-04 mg/kg/day 8. E-05 

Cadmium 0.96 mg/kg NC NC 2.4E-08 mg/kg/day 1.06-03 mg/kg/day 2. E-05 

Chromium 18.6 mg/kg NC NC 4.7E-07 mg/kg/day 3.06-O3 mg/kg/day 2. E-04 


Manganese 219 mg/kg NC NC 5.66-06 mg/kg/day 7.16-02 mg/kg/day 8. E-05 


•
EXPOSURE ROUTE TOTAL 7.E-07 4.E-04 


DERMAL Bcnzo(a)3—1—iccn c 0.3 . mg/kg 1.26-09 mg/kg/day 7.3E-01 (mg/kg/dayH 8.6-10 6.8E-09 mg/kg/day 3.06-02 mg/kg/day 2. E-07 


gamma-C—ordanc 0.005 mg/kg 5.9E-I2 mg/kg/day 3.5E-01 (mg/kg/dayH 2.E-I2 3.56-11 mg/kg/day 5.OE-04 mg/kg/day 7.E-08 


Chromium 18.6 mg/kg NC NC 7.5E-05 mg/kg/day 

Lead 91 mg/kg 0.0E+00 mg/kg/day 

Manganese 219 mg/kg NC NC 2.8E-03 ~ mg/kg/day •/ 


Bcnzo(a)pyrcnc 0.37 mg/kg 1.46-09 mg/kg/day 7.35+00 (mg/kg/day)-1 l.E-08 8.3E-09 mg/kg/day 3.06-02 mg/kg/day 3. E-07 

Bcnzo(b)fluo—nlhcn e 0.64 mg/kg 2.56-09 mg/kg/day 7.3E-01 (mg/kg/day)-l 2.E-09 1.4E-08 mg/kg/day 3.05-02 mg/kg/day 5. E-07 

Benzo(g,h,i)r— rylene 0.22 mg/kg NC NC 5.0E-O9 mg—g/day 3.05-02 mg/kg/day 2. E-07 

Bcnzo(k)—loranll—le 0.2 mg/kg 7.76-10 mg/kg/day 7.3E-02 (mg/kg/day)-! 6.E-11 4.5E-09 mg/kg/day 3,05-02 mg/kg/day 2. E-07 

bis(2-Ethylhcxyl)phtbalatc 0.43 mg/kg 1.36-09 mg/kg/day I.4E-02 (mg/kg/dayH 2.E-1I 7.4E-09 mg/kg/day 2.05-02 tng/kg/day 4. E-07 

Indcno(1,2,3-cd)pyrenc 0.29 mg/kg 1.16-09 mg/kg/day 7.3E-01 (mg/kg/dayH 8.E-10 6.5E-09 mg/kg/day 3.05-02 mg/kg/day 2. E-07 

Pl-namh—iic 0.3 mg/kg NC NC 6.85-09 mg/kg/day 3.0E-02 mg/kg/dny 2. E-07 

alpha-CJliordane 0.004 mg/kg 4.7E-I2 mg/kg'day 3.5E-01 (mg-g_ay)-l 2.E-12 2.B5-11 mg/kg/day 5.05-04 mg/kg/day 6. E-08 


Arscn ic 0.97 mg/kg 8.6E-I0 mg/kg/day 1.5E+00 (nig/kg/dayH I.E-09 5.0E-O9 mg/kg/day 3.0E-O4 mg/kg/day 2. E-05 

Cadmium 0.96 mg/kg NC N C . 1.76-10 mg/kg/day 2.5E -05 mg/kg/day 7. E-06 


-
Vanadium 7.1 mg/kg NC NC 	 I.8E-04 mg/kg/day -' ' Toxicity Equivalcn cy (Dioxias/Fu—ns) 0.000999 mg/kg 8.96-13 mg/kg/day l.SE+05 (mg/kg/dayH 1.5-07 5.2E-I2 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 1.5-07 3. E-05 

EXPOSURE POINT TOTAL 8.5-07 4.E-04 


EXPOSURE MEDIUM TOTAL 8.5-07 4.E-04 

SEDIMENT TOTAL 8.E-07 4.E-04 


SURFACE SURFACE WATER MANTON POND INGESTION Acenaphthylene 0.00000132 mg/l NC NC 3.4E-12 mg/kg/day 6.0E-02 mg/kg/day 6.E-11 

WATER 	 --2'6_yl—x^]phr——lie 0.017 mg/l 7.4E-09 mg/kg/day I.4E-02 mg/kg/day I.E-IO 4.3E-OS mg/kg/day 2.0E-02 mg/kg/day 2. E-06 


Aldrin 0.000023 mg/l 1.05-11 mg/kg/day I.7E+01 mg/kg/day 2.6-10 5.9E-11 mg/kg/day 3.0E-05 mg/kg/day 2.E-06 

alpha -hlordane 0.000019 mg/l 8.35-12 mg/kg/day 3.5E-01 mg/kg/day 3.E-12 4.8E-I1 mg/kg/day 5.0E-O4 mg/kg/day l.E-07 


gamma -Chlord auc 0.000021 rag/1 9.25-12 mg/kg/day 3.5E-01 mg/kg/day 3.6-12 5.36-11 mg/kg/day 5.0E-04 mg/kg/day , l.E-07 


Lead 0.0044 mg/i 1.95-09 mg/kg/day 1.IE-08 mg/kg/day 


6ndo—Ifan Sulfate 0.0000032 mg/l NC NC 8.1E-12 mg/kg/day 6.06-03 mg/kg/day l.E-09 

6ndrin Aldehyde 0.000005 mg/l NC NC 1.36-11 mg/kg/day 3.0E-O4 mg/kg/day 4. E-08 


Arsenic 0.0046 mg/l 2.05-09 mg/kg/day I.5E+00 mg/kg/day 3.6-09 1.26-08 mg/kg/day 3.0E-04 mg/kg/day 4. E-05 

Barium 0.021 mg/l NC NC 5.35-08 mg/kg/day 7.0E-02 mg/kg/day 8. E-07 

Giromium 0.0023 mg/I NC NC 5.9E-09 - mg/kg/day 3.0E-03 mg/kg/day 2. E-06 


-Manganese 0.13 mg/l NC NC 3.3E-07 mg/kg/day 2.46-02 mg/kg/day I.E-05 

Mercury 0,00000394 mg/l NC NC 1.06-11 mg/kg/day 3.0E-04 mg/kg/day 3.E-08 

Thallium 0.0022 mg/l NC NC 5,66-09 mg/kg/day 8.0E-O5 mg/kg/day 7. E-05 

Nilralc 0.765 mg/l NC NC 1.96-06 mg/kg/day 1.66+00 mg/kg/day l.E-06 

Nilrilc-N 0.0865 mg/l NC NC 2.26-07 mg/kg/day 1.06-01 mg/kg/day 2. E-06 


MACTEC Engineering and Consulting. Inc. 
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TABLE 7.25.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET • MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

V A l l  . 1 UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 VNIT5 

RID/RtC(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

Toxicity Equivalency (Dioxin-.u——0 0.000000861 mg— 3.8E-13 mg/kg/day 1.55+05 mg/kg—y 6.E-08 2.2E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.6-08 l.E-04 

DERMAL Acenaphthylene O.OOO0O132 mg/l NC NC - 6.05-02 nig/kg/day 
bis(2-EthylhcxyOp—halatc 0.017 mg/l 3.1 E-06 mg/kg/day 1.46-02 mg/kg/day 4.E-08 1.8E-05 mg/kg/day 2.05-02 mg/kg/day 9. E-04 
AIdrin 0.OOOO23 mg/l 2.46-10 mg/kg'day 1.76+01 mg/kg/day 4.E-09 1.46-09 mg/kg/day 3,05-05 mg/kg/day 5.6-05 
alpha -Olio—ane 0.000019 mg/l 4.76-09 mg/kg/day 3.56-01 mg/kg/day 2.E-09 2.7E-OS mg/kg/day 5.06-04 mg/kg'day 5.6-05 
Endosuiraii Sulfate O.OO0OO32 mg/l NC NC - 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 2.4E-09 mg/kg'day 3.05-04 mg/kg/day S.6-06 
gamma-Chlordane 0.000021 mg/l 5.25-09 mg/kg/day 3.56-01 mg/kg/day 2.6-09 3.0E-O8 mg/kg/day 5.06-04 mg/kg/day 6.6-05 
Arsenic 0.0046 mg/l 3.5E-09 rag/kg/day 1.55+00 mg/kg/day 5.E-09 2.05-08 mg/kg'day 3.OE-04 nig/kg/day 7.6-05 
Barium ..0.021 mg/l NC NC 9.3E-08 mg/kg/day 4.96-03 mg/kg/day 2.6-05 
Chromium • 0.0023 . mg/l NC NC ' • 2.0E-O8 :mg/kg/day 7.56-05 mg/kg/day 3.6-04 
Lead 0.0044 mg/l ~ ~ -Manganese 0.13 mg/l NC • NC 5.8E-07 nig/kg/day 9.66-04 mg/kg/day 6,6-04 
Mercury 0.0OOO0394 mg/l NC NC 1.7E-11 mg/kg/day 2.15-05 mg/kg/day 8.6-07 
Thallium 0.0022 mg/l NC NC .9.7E-09 mg/kg/day 8.06-05 mg/kg/day 1.6-04 
Nitrate 0.765 rag/1 NC NC - 1.66+00 mg/kg/day 
Nilritc-N 0.0865 • rag/7 NC NC - I.0E-OI mg/kg/day 
Toxicity Equivalency (Dioxin.—• — oils) 0.000000861 mg/l 2.1 E-09 nig/kg/day 1.5E+05 mg/kg/day 3.E-04 1.25-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-04 2 .5 -3 
EXPOSURE POINT TOTAL 3.6-04 2.6-03 

EXPOSURE MEDIUM TOTAL 3.E-04 2.5-03 ' 
SURFACE WATER TOTAL 3.E-04 2.E-03 

BIOTA :0-BlNED FISH DIE MANTON POND INGESTION Acenaphthylene 0.00041 mg/kg NC NC 7.96-08 ing/kg/day 6.06-02 mg/kg/day 1.6-06 
Dibcnzo(a.b)anll—icene 0,000226 mg/kg 7.46-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 4.36-08 mg/kg/day 3.06-02 mg/kg/day l.E-06 
Phenaiith—ne 0.00498 , mg/kg NC NC 9.66-07 mg/kg/day 3.0E-02 nig/kg/day 3.6-05 
4.4--DDE 0.01235 mg/kg 4.16-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 l.E-07 2.4E-06 mg/kg/day 5.06-04 mg/kg/day 5.6-03 
alpha-Gilord ane 0.00263 mg/kg 8.6E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.6-08 5.06-07 - mg/kg/day 5,06-04 mg/kg/day l.E-03 
Aroclor-1254 0.22052 mg/kg 7.26-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-05 4.26-05 mg/kg/day 2.06-05 mg/kg/day 2.E+00 
Aroclor-1268 0.06755 mg/kg 2.26-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 I.3E-05 mg/kg/day 2.06-05 mg/kg/day 6,6-01 
Dieldrin 0.00057 mg/kg 1.9E-08 mg/kg/day 1.6E+01 (mg/kg/day)-1 3.E-07 1.16-07 mg/kg/day 5.06-05 mg/kg/day 2.6-03 
Endosulfan Sulfate 0.0019 mg/kg NC NC 3.66-07 mg/kg/day 6.06-03 mg/kg/day 6.6-05 
gamma-Qilordane 0.00096 mg/kg 3.2E-OS mg/kg/day 3.SE-01 (mg/kg/day)-1 l.E-08 1.86-07 mg/kg/day 5.06-04 mg/kg/day 4.6-04 
Technical Chlordane 0.06498 ' mg/kg 2.16-06 mg/kg/day 3.5E-01 (mg/kg/day)-1 7.5-07 1.26-05 mg/kg/day 5.06-04 mg/kg/day 2,6-02 
Lead 0.0119 mg/kg 3.96-07 mg/kg/day - 2.36-06 mg/kg/day c. 
Mercury 0.259 mg/kg NC NC 5.06-05 mg'kg/day 3.0E-04 mg/kg/day 2.5-01 
Mereuiy (methyl) 0.278 mg/kg. NC NC 5.3E-05 rag/kg/day 1.06-04 mg/kg/day 5.5-01 
Toxicily Equivalency (Dioxin-s/Furtms) 0.000031 mg/kg 1.06-09 mg/kg/day • l.SE+05 (mg/kg/dayH 2.E-04 5.9E-09 nig/kg/day 

EXPOSURE ROUTE TOTAL 2.E-04 3.6+00 
EXPOSUR6 POINT TOTAL - 2.E-04 3.6+00 

EXPOSURE MEDIUM TOTAL 2.E-04 3.E+00 
COMBINED FISH DIET TOTAL -.E-04 3.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA |1 S.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MED 3.S.E+-00 

NOTES: 
(1) • Blank cells indicate dial an RID or RfC is not avalailablc from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 

• NA - Not applicable; exposure route not applicable for Uiis chemical/exposure medium. 
~ - Nol calculated; dosc-rcspoiisc data and/or dermal absorption values arc nol available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC -Jg^rh ring and Consulting, Inc. 

l':\W'Wj\T iln_.k-.7- - IK„AVPm-:RL\[F--A-flmi-A>T._.^ 

• 

http://iln_.k-.7


TABLE 7.26.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
' " EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE— XPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/R—-(1) HAZARD 
QUOTIENT 

VALUE UNITS VA1JIF. UNITS VALUE 1 UNITS VALUE 1 UNITS 

SEDIMENT SEDIMENT MANTON POND ING6STION Benzo(a)an(l—icene 0.3 ; mg/kg 2.06-09 mg/kg/day 7.3E-01 (mg/kg/day ).l 1.6-09 1.26-08 rag/kg/day 3.06-02 rag/kg/day 4.E-07 

B—zo(a)pyr—c 0.37 mg/kg 2.5E-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E-08 1.5E-08 mg/kg/day 3.OE-02 mg/kg/day 5.E-07 
Benzo(b)Iluo—ndicnc 0.64 \ mg/kg 4.35-09 mg/kg/day 7.3E-01 (mg/kg/dayH 3.6-09 2.5E-08 mg/kg/day 3.06-02 mg/kg/day 8.E-07 
Benzo(g.h.i)perylenc 0.22 mg/kg NC NC 8.7E-09 mg/kg/day 3.06-02 nig/kg/day 3.E-07 
Bcnzo(k)tluoranll.cne 0.2 mg/kg 1.46-09 mg/kg/day 7.3E-02 (mg/kg/dayH 1.6-10 7.95-09 mg/kg/day 3.06-02 nig/kg/day 3.6-07 

bis(2-6tiiylhexyl)phthalalc 0.43 mg/kg 2.9E-09 rag/kg/day 1.4E-02 (nig/kg/day)-l 4.E-1I 1.75-08 mg/kg/day 2.05-02 mg/kg/day 9.6-07 
I—lcno(l,2,3-cd)pyrciic 0.29 mg/kg 2.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-09 1.1E-08. mg/kg/day 3.05-02 mg/kg/day 4.6-07 
PI1cna11u.cn c 0.3 mg/kg NC NC 1.26-8 mg/kg/day 3.0E-02 mg/kg/day 4.6-07 
alpha-Chlordane 0.004 mg/kg 2.75-11 mg/kg/day 3.56-01 (mg/kg/day)-I 9.6-12 1.66-10 mg/kg/day S.OE-04 mg/kg/day 3.6-07 
gamma-Chlordane 0,005 mg/kg 3.4E-11 mg/kg/day 3.56-01 (mg/kg/dayH 1.5-11 2.0E-10 mg/kg/day 5.0E-D4 mg/kg/day 4.6-07 
Arscuic 0.97 mg/kg 6.66-09 mg/kg/day 1.5E+O0 (mg/kg/day)-1 1.6-08 3.8E-08 mg/kg/day 3.06-04,. , , . mg/kg/day 1.6-04 
Cadmium 0.96 mg/kg NC NC 3.8E-0S mg/kg/day 1.06-3. , . . •t mg/kg/day 4.6-05 
Chromium 18.6 rag/kg NC NC 7.4E-07 mg/kg/day 3.0E-03 • tJr mg/kg/day 2.6-04' 

Lead 91 mg/kg 6,26-07 mg/kg/day 3.65-06 rag/kg/day 
Manganese 219 mg/kg NC NC 8.7E-06 rag/kg/day 7 . I E . 2 - . mg/kg/day l.E-04 • 
Vanadium 7.1 mg/kg NC NC 2.8E-07 mg/kg/day 7.06-03 mg/kg/day 4.6-05 
Toxicity Equivalency (.Dioxin—— ans) 0.000999 mg/kg 6.85-12 nig/kg/day 1.56+05 (mg/kg/day)-1 1.6-06 40E-11 rag/kg/day 

6XPOSUR6 ROUTE TOTAL 1.5-06 6,6-04 

D6RMAL Bcnzo(a)anti—icene 0.3 rag/kg 3.86-09 mg/kg/day 7.36-01 (mg—g/dayH 3.E-09 2,26-08 mg/kg/day 3.OE-02 mg/kg/day 7.5-07 
Bcnzo(a)py—nc 0.37 rag/kg 4.76-09 mg/kg/day 7.3E+00 (mg/kg/dayH 3.E-08 2.76-08 mg/kg/day . 3.06-02 mg/kg/day 9.E-07 
Bcn_(b)lluora—hene 0.64 mg/kg 8.16-09 mg/kg/day 7.3E-01 (nig-g/dayj-l 6.6-09 4.76-OS mg/kg/day 3.06-02 mg/kg/day 2.5-06 
Bci_a(g,h,i)pcrylcnc 0.22 mg/kg NC NC 1.66-08 rag/kg/day 3,06-02 mg/kg/day 5.5-07 
Bci_o(k)[luor_tI—ie 0.2 mg/kg 2.56-09 mg/kg/day 7.3E-02 (nig/kg/day)-! 2.E-10 1.56-08 rag/k g/day 3.06-02 mg/kg/day 5.5-07 
bis(2 —hylhcxyOpbtl-la 0,43 mg/kg 4.2E-09 mg/kg/day  1.4E-02 (mg/kg/dayH 6.5-11 2.46-08 nig/kg/day 2.06-02 mg/kg—ay 1.5-06 
Indc—1( 1.2.3 -cd)pyre—: 0,29 mg/kg 3.7E-09 mg/kg/day 7.3E-01 (mg/kg/day). 1 3.6-09 2. IE-08 uig/kg/day 3.OE-02 mg/kg/day 7.6-07 
Plienanlhrciic 0.3 mg/kg . NC NC 2.26-08 mg/kg/day 3.06-02 mg/kg/day 7.E-07 
alpha-Chlordane 0.004 mg/kg I.6E-II mg/kg/day 3.5E-01 (mg/kg/dayH 5.E-12 9,16-11 rag/kg/day 5.06-04 mg/kg/day 2.6-07 
gamma-Chlordane 0,005 mg/kg 1.9E-I1 mg/kg/day 3.5E-01 (mg/kg/day)-1 7.6-12 1.15-10 mg/kg/day 5.06-04 mg/kg/day 2.6-07 
Arsenic 0.97 mg/kg 2.8E-09 mg/kg/day 1.5E+00 (mg/kg/dayH 4.6-09 1.65-8 mg/kg/day 3.06-04 nig/kg/day 5.6-05 „ 
Cadmium 0.96 mg-g NC NC 5.45-10 rag/kg/day 2.56-05 rag/kg/day 2.6-05 ' 
Chromium 18.6 mg/kg NC NC 7.56-05 mg/kg/day 
Lead 91 mg/kg 0.06+00 mg/kg/day -Manganese 219 mg/kg NC NC 2:8E-03;? . i tng/kg/day 
Vanadium 7.1 mg/kg NC NC 1 . 8 E - 4  - ',', mg/kg/day 
Toxicity 6quival—cy (Dmxin.—-runs) 0.000999 mg/kg 2.95-12 mg/kg/day l.SE+05 (mg/kg/day)-1 4.6-07 1.76-11 mg/kg/day 

; - • . ' • •  • 

> ' • •   ' ' 'j 

5XPOSUR5 ROUTE TOTAL S.E-07 8.6-05 
6XPOSUR6 POINT TOTAL 2.E-06 7.6-04 

EXPOSUR6 MEDIUM TOTAL 2.E-06 7.6-04 
SEDIMENT TOTAL . 2.E-06 7.E-04 

SURFACE SURFAC6 WAT6R MANTON POND INGESTION Acenaphthylene 0.000O0132 mg/l NC NC 5.25-12 mg/kg/day 6.06-02 mg/kg/day 9.6-11 
WATER bis(2-6_ylhexyl)pln—dale 0.017 mg/l 1.2E-08 mg/kg/day 1.4E-02 mg/kg/day 2.E-10 6.76-08 mg/kg/day 2.06-02 mg/kg/day 3.6-06 

Aldrin 0.000023 mg/I I.6E-II mg/kg/day 1.7E+01 mg/kg/day 3.5-10 9.15-11 nig/kg/day 3.06-05 mg/kg/day 3.6-06 
alpha -—iloidanc 0.000019 mg/l 1.36-11 mg/kg/day 3.5E-01 nig/kg/day 5.E-12 7.56-11 mg/kg/day 5.0E-04 mg/kg/day 2.6-07 
6ndosullan Sullatc O.O0OO032 rag/I NC NC I.3E-II rag/kg/day 6.0E-03 rag/kg/day 2.6-09 
—idrin Aldehyde 0.000005 rag/1 NC NC 2.05-11 nig/kg/day 3.06-04 rag/kg/day 7.E-0S 

• gamma-Chlordane 0.000021 mg/l 1.4E-1I mg/kg/day 3.5E-01 mg/kg/day 5.6-12 8.3E-1I rag/kg/day 5.06-04 rag/kg/day 2.6-07 
Arsenic 0.0046 mg/l 3.IE-09 mg/kg/day I.5E+00 nig/kg/day 5.6-09 1.8E-08 mg/kg/day 3.0E-04 rag/kg/day 6.E-05 
Barium 0.021 rag/l NC NC 8.3E-08 mg/kg/day 7.06-02 mg/kg/day l.E-06 
Giromium 0.0023 mg/l NC NC 9.1 E-09 mg/kg/day 3.06-03 mg/kg/day 3.6-06 
Lead 0.0044 rag/1 3.0E-09 nig/kg/day - 1.7E-08 mg/kg/day 
Manganese 0.13 mg/l NC NC 5.1E-07 mg/kg/day 2.46-02 mg/kg/day 2.5-05 
Mercury 0.00000394 mg/l NC NC I.6E-II mg/kg/day 3.06-04 rag/kg/day 5.E-08 
Thallium 0.0O22 mg/l NC NC 8.7E-09 mg/kg/day 8.06-05 mg/kg/day l.E-04 
Nitrate 0,765 mg/l NC NC 3.06-06 rag/kg/day 1,66+00 nig/fcg/day 2.6-06 
Nitrite-N - 0.0865 mg/l NC NC 3.46-07 rag/kg/day 1.06-01 rag/kg/day 3.6-06 
Toxicity Bquivalency (Dioxins/Furuns) O.OOOO0O86I mg/l 5.8E-13 mg/kg/day 1.56+05 rag/kg/day 9.6-08 3.46-12 nig/kg/day 

5XPOSUR6 ROUTE TOTAL 9.6-08 2.5-04 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7-6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
MEDIUM 	 CHEMICAL • .CSF/UN1TRISK RI./RIC(1) HAZARD 

MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK , CONCENTRATION QUOTIENT 
VALUE UNITS VALUE UNITS VALUE VALVE UNITS UNITS 

DERMAL 	 Accnaphth ylcnc 0.OOO0O132 mg/l NC NC 6.06-02 mg/kg/day 
bis(2.ElliyIlicxyl)phl—ilatc 0.017 mg/l 3.56-06 mg/kg/day 1.464)2 mg/kg'day 5.6-08 2.05-05 rag/kg/day 2.06-02 mg/kg/day 1.5-03 
Aldrin 0.000023 mg/l 2.76-10 mg/kg/day 1.75+01 rag/kg/day 5.6-09 1.66-09 mg/kg/day 3.06-05 mg/kg/day 5.5-05 
alpha-Chlon) ane 0.000019 mg/I 5.35-09 mg/kg/day 3.56-01 mg/kg/day 2.6-09 3.16-08 rag/kg/day 5.06-04- mg/kg/day 6.6-05 
EndosuIran Sul—te 0.0000032 mg/I NC NC 6.05-03 mg/kg/day-Endrin Aldehyde 0.000005 • mg/I NC NC 2.76-09 rag/kg/day 3.06-O4 mg/kg/day 9,6-06 
gamma-(—lordane 0.000021 mg/I 5.8E-09 rag/kg/day 3.56-01 rag/kg/day 2.6-09 3.46-08 rag/kg/day 5.06-04 mg/kg/day 7.E-05 
Arsenic 0.0046 . mg/l 3.9E-09 rag/kg/day 1.5E+O0 mg/kg/day 6.E-09 2.36-08 mg/kg/day 3.06-04 mg/kg/day 8.6-05 
Barium 0.021 rag/1 NC NC 1.0E-07 mg/kg/day 4.9E-03 rag/kg/day 2.6-05 
Chromium 0.0023 mg/l NC NC 2.36-08 mg/kg/day 7.55-05 mg/kg/day 3.6-04 
Lead 0.0044 mg/i ~ -	 Manganese 0.13 " rag/1 NC NC 6.46-07 mg/kg/day 9.6E-04 rag/kg/day 7.6-04 
Mercury 0.00000394 mg/l NC NC 2.06-11 mg/kg/day 2.1E-0S mg/kg/day 9.6-07 
Thallium 0.0022 mg/l NC NC 1.16-08 mg/kg/day 8.0E-05 mg/kg/day 1.6-04 
Nitrate 0.765 . mg/l NC NC 1.6E+00 mg/kg/day~ Nitritc-N O.0865 mg/l NC NC 	 1.0E-01 nig/kg/day-Toxicily Equivalency (Dioxin.— —an.0 O.O00OO0861 . mg/l 2.3E-09 mg/kg/day 1.55+05 mg/kg/day 4,6-04 I.46-0S mg/kg/day 

EXPOSURE ROUTE TOTAL 4.6-04 2.6-03 
6XPOSUR6 POINT TOTAL 4. E-04 3.6-03 

EXPOSURE MEDIUM TOTAL 4.E-04 3.6-03 

SURFACE WATER TOTAL 4.E-04 3.E-03 

BIOTA ;0-BINI 'D FISH DIE' MANTON POND INGESTION 	 Acenaphthylene 0.00041 . mg/kg NC NC 8.1 E-08 mg/kg/day 6.0E-02 ing/kg/day 1.6-06 
D—enzo(a.h)anlti—cene 0.000226 mg/kg 7.7E-09 mg/kg/day 7.3E+0O (mg/kg/day )-l 6.E-08 4.5E-08 mg/kg/day 3.0E-02 nig/kg/day 1.6-06 
Phenanthrcne 0.00498 mg/kg NC NC 9.9E-07 mg/kg/day 3.0E-02 mg/kg/day 3.6-05 
4,4'-DDE 0.01235 mg/kg 4.2E-07 rag/kg/day 3.46-01 (mg/kg/day)-l l.E-07 2.46-06 mg/kg/day 5.06-04 mg/kg/day 5.6-03 
alpha-Chlordane 0.00263 mg/kg 8.9E-08 mg/kg/day 3.56-01 (rag/kg/dayH 3.E-08 5.2E-07 mg/kg/day 5.06-04 mg/kg/day 1.6-03 
Aroclor-1254 0.22052 ' rag/kg 7.55-06 mg/kg/day 2.0E+00 (mg/kg/dayH l.E -05 4.4E-05 mg/kg/day 2.06-05 mg/kg/day , 2.6+00 
Aroclor-1268 . 0.06755 mg/kg 2.36-06 mg/kg/day 2.0E+00 (mg/kg/dayH 5.E-06 1.3E-05 mg/kg/day 2.OE-05 mg/kg/day 7.6-01 
Dieldrin 0.00057 rag/kg 1.96-08 mg/kg/day 1.6E+01 (mg/kg/day)-1 3.E-07 1.1E-07 mg/kg/day 5.06-05 mg/kg/day 2.6-03 
Endosullan Sul—te 0,0019 , mg/kg NC. . . . NC . 3.8E-07 ..mg/kg/day. , 6.06-03 mg/kg/day 6.6-05 
gamma-hlordane 0.00096 , mg/kg 3.36-08 mg/kg/day 3.5E -01 (rag/kg/day)-! l.E-08 1.96-07 mg/kg/day 5.05-04 mg/kg/day 4.6-04 
Technical Qilordane 0.06498 mg/kg 2.26-06 mg/kg/day 3.56-01 (mg/kg/day}-1 8.E-07 1.36-05 mg/kg/day 5.0E-04 rag/kg/day 3 .6-2 
Lead 0.0119 mg/kg 4 .06-7 rag/kg/day 2.46-06 mg/kg/day 
Mercury 0.259 mg/kg NC NC 5.16-05 mg/kg/day 3,06-04 mg/kg/day 2.6-01 
Mercury (methyl) 0.278 mg/kg NC NC 5.56-05 mg/kg/day 1,06-04 mg/kg/day 6.6-01 
Toxicity 5quivaleticy (Dioxin.— -runs) 0.000031 mg/kg 1.16-09 rag/kg/day 1.56+05 (mg/kg/dayH 2.6-04 6.15-09 mg/kg/day • 

EXPOSURE ROUTE TOTAL 2.6-04 4.6+00 
6XP0SUR6 POINT TOTAL 2.6-04 4.6+00 

6XPOSUR6 M6DIUM TOTAL 2,6-04 4.E+00 

COMBINED FISH DIET TOTAL 2.E-04 1 4.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-04 T O T A L R E C E P T O R H A Z A R D A C R O S S A L L M E D | | 3.6.E4-00 

NOTES: 
(1) - Blank cells indicate Utal an RfD or RfC is nol avalailablc from the sources used to oblain dose-rcsponsc data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 

-- - Not calculated; dosc-rcsponsc data and/or dermal absorption values arc noi available. 


Prepared by: KJA 
Checked by: RAR 

MACTEC ECJ^^ur i i ring and Consulting, Inc. 
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TABLE 7.27.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER . CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/lINIT RISK 

VALUE .NITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VA-VB UNITS 

RID/R—' (1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

BIOTA ->M-INED FISH DII. MANTON POND INGESTION Acenaphlhylcnc 0.00041 mg/kg NC NC I.2E-07 mg/kg/day 6.0E-02 mg/kg/day 2,6-06 
Dibenzo(a.h)anll—icene 0.000226 mg/kg 5.8E-09 nig/kg—ay 7.3E+O0 (nig/kg/dayH 4.E-08 6.8E-08 mg/kg/day 3.0E-02 mg/kg/day 2.6-06 
Phctiai—irenc 0.00498 mg/kg NC NC I.5E-06 rag/kg/day 3.05-02 mg/kg/day 5.6-05 
4.4--DDE 0.01235 mg/kg 3.2E-07 mg/kg/day 3.4E-OI (nig/kg/day)-! l.E-07 3.7E-06 mg/kg/day 5.05-04 nig/kg/day 7.6-03 
alpha-Chio—an c 0.00263 mg/kg 6.8E-08 nig/kg/day 3.5E-OI (rag/kg/day H 2.E-08 •7.9E-07 mg/kg/day 5.06-04 mg/kg/day 2.6-03 
Aroclor-1254 0.22052 mg/kg 5.7E-06 mg/kg/day 2.06+00 (mg/kg/day)-1 l.E-05 6.6E-05 mg/kg/day 2.06-05 mg/kg/day 3.6+00 
Aroclor-1268 0.06755 mg/kg 1.7E-06 mg/kg/day 2.06+00 (mg/kg/dayH 3.E-06 2.0E-O5 mg/kg/day 2.05-05 mg/kg/day 1.6+00 
Dieldrin 0.00057 mg/kg 1.5E-08 mg/kg/day 1.66+01 (ing/kg/day)-! 2.6-07 1.7E-07 mg/kg/day 5.06-05 mg/kg/day 3.E-03 
Endosulfan Sulfate 0.0019 mg/kg NC NC 5.7E-07 mg/kg/day 6.0E-03 mg/kg/day l.E-04 
gamina-Chlordane 0.00096 rag/kg 2.5E-08 rag/kg/day 3.56-01 (nig/kg/day)-! 9.5-09 2.9E-07 mg/kg/day 5.0E-04 rag/kg/day 6.E-04 
TecImical Chlordane 0.06498 mg/kg 1.7E-06 mg/kg/day 3.56-01 (mg/kg/day)-1 6,6-07 2.0E-05 mg/kg/day 5.OE-04 mg/kg/day 4, E-02 
Lead 0.0119 mg/kg 3.1 E-07 nig/kg/day 3.6E-06 mg/kg/day 
Mercury 0.259 mg/kg NC NC 7.SE-05 mg/kg'day 3,06-04 mg/kg/day 3.6-01 
Mercury (methyl) 0.278 mg/kg NC NC 8.4E-05 mg/kg/day 1.06-04 mg/kg/day 8.6-01 
Toxicily Equivalency (D—xins/Fut ans) 0.000031 mg/kg 8.0E-10 rag/kg/day 1.56+05 (mg/kg/day )-l l.E-04 9.36-09 mg/kg/day -

EXPOSURE ROUTE TOTAL l.E-04 5.6+00 
EXPOSURE POINT TOTAL l.E-04 5.E+00 

EXPOSURE MEDIUM TOTAL l.E-04 5.6+00 
COMBINED FISH DIET TOTAL l.E-04 5.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA l . E - 0  4 TOTAL RECEPTOR HAZARD ACROSS ALL MED] 5.5.E-K10 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is not avalailablc from the sources used io obtain dosc-rcsponsc data for tins risk assessment. 
NC • Not carcinogenic by litis exposure roulc. 
NA - Not applicable; exposure roulc nol applicable for this chemical/exposure medium. 
-- - Not calculated; dosc-rcsponsc data and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.28.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET  MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER BISK 
INTAKE—XPOSURE 
CONCENTRATION 

VALUE VN1TS 

RID/RfC (1) 

VALVE 1 UNITS 

HAZARD 
QUOTIENT 

S6DIM6NT S6D1M6NT MANTON POND INGESTION Bci—o(a)an_racct— 0-3 mg—g 7.9E-09 mg/kg/day 7.3E-OI (mg/kg/dayH 6.E-09 4.66-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Bciizo(a)pyrcnc 0,37 mg/kg 9.76-09 mg/kg/day 7.3E+0O (mg/kg/day)-1 7.E-08 5.66-08 mg/kg/day 3.06-02 mg/kg/day 2.6-06 

Bcnzo(b)f1uoran_enc 0.64 mg/kg 1.7E-08 rag/kg/day 7.3E-01 (mg/kg/dayH l.E-08 9.85-08 rag/kg/day 3.06-02 mg/kg/day 3.E-06 
Ben zo(g,b,i)p-ylenc 0.22 mg/kg NC NC 3.45-08 nig/kg/day 3.0E-02 mg/kg/day l.E-06 
Bc_-(k)fluOramhenc 0.2. mg/kg 5.2E-09 mg/kg/day 7.3E-2 (mg/kg/dayH 4.E-10 3.15-08 rag/kg/day 3.06-02 mg/kg/day 1.6-06 
bis(2-ElhyI—xyl)phlhalatc 0.43 mg/kg 1.IE-08 ' rag/kg/day I.4E-02 (mg/kg/dayH 2.E-10 6.66-08 mg/kg/day 2.0E-02 mg/kg/day 3.6-06 
Indc—i( 1.2.3-cd]pyrci— 0.29 mg/kg 7.66-09 mg/kg/day 7.3E-01 (mg/kg/day)-l 6.E-09 4.45-08 nig/kg/day 3.06-02 mg/kg/day 1,6-06 
Phcnaiilhrcnc 0.3 mg/kg NC NC 4.66-08 nig/kg/day 3.0E-02 mg/kg/day 2.6-06 
alpha-Chlordanc 0.004 mg/kg 1.0E-I0 rag/kg/day- 3.5E-0I (mg/kg/day)-l 4.E-II 6.15-10 nig/kg/day 5.06-04 mg/kg/day 1,6-06 

gamma-Chlordane 0.005 mg/kg I.3E-10 mg/kg/day 3.5E-01 (mg/kg/day)-l 5.E-1I 7.65-10 mg/kg/day 5.05-04 mg/kg/day 2.64)6 
Arsenic 0.97 mg/kg 2.56-08 mg/kg/day 1.5E+00 (mg/kg/dayH 4.E-08 1.56-07 mg/kg/day 3.06-04 mg/kg/day 5.6-04 
Cadmium 0.96 mg/kg NC NC 1.55-07 mg/kg/day 1.06-03 mg/kg/day 1.6-04 
Chromium 18.6 mg/kg NC NC 2.86-06 mg/kg/day 3.05-03 mg/kg/day 9.6-04 
Lead 91 mg/kg 2.4E-06 rag/kg/day ~ 1,46-05 mg/kg/day 
Manganese 219 mg/kg NC NC  3.3E-05 rag/kg/day 7.15-02 mg/kg/day 5.5-04 
Vanadium 7.1 mg/kg NC NC 1.16-06 nig/kg/day 7,05-03 ing/kg/day 2.5-04 
Toxicity Equivalency (Dioxin.—'urans) 0.000999 rag/kg 2.66-11 mg/kg'day 1.5E+05 (mg/kg/dayH 4,6-06 1.5E-10 rag/kg/day 

EXPOSURE ROUTE TOTAL 4.6-06 2.E-03 

DERMAL Ben—,(a)aii_—cene 0.3 mg/kg 3.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.6-09 2.0E-08 rag/kg/day 3.06-02 mg/kg/day 7.5-07 
Bcnzo(a)pyrcuc 0.37 mg/kg 4.3E-09 mg/kg/day 7.3E+O0 (mg/kg/dayl-l 3.6-08 2.5E-08 nig/kg/day 3.05-02 mg/kg/day 8.6-07 
Bc__(b)fluora—hene 0.64 mg/kg, 7.46-09 mg/kg/day . 7,36-01 (mg/kg/day )-l 5.6-09 4.3E-08 rag/kg/day 3.06-02 rag/kg/day l.E-06 
B„zo(g.h.i)pcrylcnc 0.22 mg/kg NC NC I.SE-08 mg/kg/day 3.06-02 rag/kg/day 5.E-07 
Bc_-(k)nuo—nlhcnc 0.2 mg/kg 2.3E-09 mg/kg/day 7.36-02 (nig/kg/day)-! 2.5-10 1.46-08 mg/kg/day 3.06-02 mg/kg/day 5.E-07 
bis(2-Eaiylhcxyl)phlhalalc . 0.43 mg/kg 3.8E-09 rag/kg/day 1.46-02 (mg/kg/day)-1 5.6-11 2.26-08 , mg/kg/day 2.06-02 rag/kg/day l.E-06 
Indenof 1,2.3-cd)pyrcnc 0.29 mg/kg 3.4E-09 mg/kg/day 7.36-01 (mg/kg/dayH 2.5-09 2.06-O8 mg/kg/day 3.06-02 mg/kg/day 7.E-07' 
Ph—antl-cnc 0.3 mg/kg NC NC 2.06-08 mg/kg/day 3.06-02 . mg/kg/day 7.E-07 
alpha-Chlordane 0.004 rag/kg I.4E-11 mg/kg/day 3.55-01 (mg/kg/dayH 5.6-12 8.36-11 mg/kg/day S.OE-04 rag/kg/day 2.E-07 
gamma-Chlordane 0.005 mg/kg 1.8E-II mg/kg/day 3.554)1 (mg/kg/day)-1 6.5-12 1.06-10 mg/kg/day 5.06-04 rag/kg/day 2.6-07 
Arsenic 0.97 mg/kg 2.65-09 mg/kg/day 1.56+00 (mg/kg/dayH 4.E-09 1.56-08 mg/kg/day 3.06-04 nig/kg/day 5.6-05 
Cadmium 0.96 mg/kg NC NC 5.05-10 mg/kg/day 2.56-05 rag/kg/day 2.6-05 
—iromium 18.6 mg/kg NC NC 7.56-05 mg/kg/day 
Lead 91 mg/kg 0.06+00 rag/kg/day -Manganese 219 mg/kg NC NC 2.86-03 mg/kg/day 
Vanadium 7.1 mg/kg NC NC 1.864)4 mg/kg/day 
Toxicity Equivalency (Dioxin.—-'i—ins) 0.000999 mg/kg 2.76-12 mg/kg/day 1.55+05 (rag/kg/day)-1 4.6-07 1.65-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-07 8.E-05 
6XPOSUR6 POINT TOTAL 4.6-06 2.6-03 

6XPOSUR6 M6DIUM TOTAL 4.6-06 2.6-03 
SEDIMENT TOTAL 4.E-06 2.E-03 

SURFAC6 SURIFAC5 WAT6R MANTON POND INGESTION Acenaphthylene 0.00000132 rag/1 NC NC 1.36-10 mg/kg/day 6.06-2 mg/kg/day 2.6-09 
WAT6R bis(2-EUiylhcxyl)pl—lalalc 0.017 mg/l 3.06-07 mg/kg/day 1.46-02 mg/kg/day 4.6-09 1.76-06 - mg/kg/day 2.06-02 mg/kg/day 9.6-05 

Aldrin 0.000023 mg/l 4.06-10 mg/kg/day 1.76+01 mg/kg/day 7.6-09 2.36-09 mg/kg/day 3.06-05 nig— g/day 8.E-05 
alpha -Chlordane 0.000019 mg/l 3.36-10 mg/kg/day 3.56-01 • mg/kg/day 1.6-10 L9E-09 mg/kg/day 5.0E-04 mg/kg/day 4.5-06 
Endosul—n Sulfate O.OOO0O32 mg/l NC NC 3.36-10 mg/kg/day 6.0E-03 mg/kg/day 5.6-08 
Endrin Aldehyde 0.000005 rag/I NC NC 5.16-10 . mg/kg/day 3.0E-04 mg/kg/day 2.6-06 
gamma-Cl—udaiic 0.000021 rag/I 3.76-10 rag/kg/day 3.5E-01 ing/kg/day 1.6-10 2.16-09 rag/kg/day S.OE-04 mg/kg/day 4.6-06 
Arscnic 0.0046 rag/1 8.06-08 mg/kg/day 1.55+00 mg/kg/day 1.6-07 4.76-07 mg/kg/day 3.0E-O4 mg/kg/day 2.6-03 
Barium 0.021 rag/1 NC NC 2.1E-06 rag/kg/day 7.0E-02 mg/kg/day 3.6-05 
G—iniiuni 0.0023 mg/l NC NC 2.3E-07 mg/kg/day 3.0E-03 mg/kg/day 8.6-05 
Lead 0.0044 rag/I 7.76-08 mg/kg/day ~ 4.5E-07 rag/kg/day 
Manganese 0.13 mg/l NC NC 1.3E-05 rag/kg/day 2.4E-02 mg/kg/day 6.6-04 
Mercury 0.O0O0O394 rag/1 NC NC 4.06-10 nig/kg/day 3.06-04 mg/kg/day 1.6-06 
Thallium 0.0022 mg/1 NC NC 2.26-07 mg/kg/day 8.06-05 nig/kg/day 3.5-03 
Nilralc 0.765 mg/l NC NC 7.86-05 mg/kg/day 1.66+00 mg/kg/day 5.5-05 
Nilrilc-N 0.0865 mg/l NC NC S.8E-06 mg/kg'day 1.0E-01 mg/kg/day 9.5-05 
Toxicily Equivalency (Dioxin—--I—ins) 0.OOOOO0861 mg/l 1.56-11 mg/kg/day l.SE+05 mg/kg/day 2.6-06 8.8E-II mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 1 5.E-03 

MACTEC Engineering and Consulting, Inc. 
J 1,-6,15 

P:\V-MiVT_-J_-N/_?fl«U.IU.oi_cd_te\T2J • lI(^AV-CTI_rlttU:lNV\l_lHJmA\TABLJ--i\TABULS 7A9(_L10)I'I.\IAP Rcit>cdiRhin-R(-id«l-A4ull-MA)-lINI\IAR'.'-CALC Page I of 2 

file://P:/V-MiVT_


TABLE 7.28.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS . 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE 1 UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

R—l/RIC (1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

DERMAL Accnaphlhylcne 
bis(2-Elhylhcxyl)ph_alatc 

0.00000132 
0.017 

mg/l 
• mg/l 

NC 
2.6E-05 mg/kg/day 

NC 
1.46-02 mg/kg/day 4.E-07 

. 
1.56-4 rag/kg/day 

6.06-02 
2.0E-02 

mg/kg/day 
mg/kg/day 8.E-03 

Aldrin 0.000023 mg/l 2.06-09 mg/kg/day 1.7E+01 mg/kg/day 3.E-08 1.26-08 mg/kg/day 3.0E-05 mg/kg/day 4.E-04 • 
alpha-Chlordane O.OO00I9 mg/l 3.96-08 rag/kg/day 3.5E-01 rag/kg/day l.E-08 2.3E-07 mg/kg/day 5.0E-04 mg/kg/day 5.E-04 
Endosulfan Sulfate 
Endrin Aldehyde 

0.0OOO032 
0.000005 

mg/l 
mg/l 

NC 
NC 

NC 
NC .2.06-08 mg/kg/day' 

6.0E-03 
S.OE-04 

mg/kg/day 
mg/kg'day 7.6-05 

gamma-Chlord ane 0.000021 mg/l 4.3E-OS mg/kg/day 3.5E-0I rag/kg/day 2.E-08 2.56-07 mg/kg/day 5.0E-04 mg/kg/day 5.6-04 
Arsenic 0.0046 mg/l 2.9E-08 mg/kg/day 1.5E+O0 mg/kg/day 4.E-08 1.76-07 mg/kg/day 3.0E-04 mg/kg/day 6.5-04 
Barium 0.021 mg/l NC NC 7.76-07 mg/kg/day 4.9E-03 mg/kg/day 2.6-04 
Chromium 0.0023 mg/l NC NC 1.76-07 mg/kg/day 7.56-05 mg/kg/day 2.6-03 
Lead 0.0044 mg/l 
Manganese 0.13 mg/l NC NC 4.86-06 mg/kg/day 9.66-04 mg/kg/day 5.6-03 
Mercury 0.00000394 mg/l NC NC 1-46-10 mg/kg/day 2.1 E-05 mg/kg/day 7.6-06 
Thallium 0.0022 mg/l NC NC 8.16-08 • ' mg/kg/day 8.06-05 mg/kg/day 1.6-03 
Nil—le 0.765 mg/l NC NC 1.66+00 mg/kg/day 
Nitritc-N 0.0865 rag/I NC NC 1.0E-01 ing/kg/day 
Toxicily Equivalency (Dioxin—-'uruns) O.OOO0OO86I mg/l I.7E-08 mg/kg/day l.SE+05 mg/kg/day 3.6-03 1.06-07 mg/kg/day 

EXP0SUR6 ROUT5 TOTAL 3.6-03 2.6-02 
EXPOSURE POINT TOTAL 3.6-03 2.E-02 

EXPOSURE MEDIUM TOTAL 3.6-03 2.6-02 

SURFACE WATER TOTAL 3.E-03 2.E-02 . • 
BIOTA 20N_.II—T) KISH DM. -MANTON POND 1NG6STION Accnaphlhylcne 0.00041 mg— g NC NC 7.9E-8 • mg/kg/day 6.0E-02 mg/kg/day 1.5-06 

Dibcnzo(a.h)anthracene 0.000226 mg/kg 7.4E-09 mg/kg/day 7.35+00 (mg/kg/day )-l 5.6-08 4 .36-3 mg/kg/day 3.0E-02 mg/kg/day 1.5-06 
Phc_—luen c 0.00498 mg/kg NC NC 9.6E-07 rag/kg/day •3.06-02 mg/kg'day 3.6-05 
4.4'-DDE 0.01235 rag/kg 4.1 E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 1.6-07 2.46-06 mg/kg/day 5.06-04 mg/kg/day 5.6-03 
alpha-Chlordane 0.00263 mg/kg 8.66-08 rag/kg/day 3.5E-01 (rag/kg/day)-! 3.6-08 5.06-07 • mg/kg/day 5.06-04 mg/kg/day l.E-03 
Aroclor-1254 0.22052 -mg/kg 7.26-06 • nig/kg/day 2.0E+O0 (mg/kg/day)-1 1.6-05 . 4.26-05 - mg/kg/day 2.06-05 mg/kg'day 2.E+00 
Aroclor-1268 0.06755 mg/kg 2.26-06 mg/kg/day 2.05+00 (mg/kg'day)-! 4.6-06 1.36-05 mg/kg/day 2.06-05 mg/kg/day 6.5-01 
Dieldrin 0.00057 mg/kg 1.96-08 mg/kg/day 1.6E+01 (mg/kg/dayH 3.E-07 LIE-07 rag/kg/day 5.OE-05 mg/kg/day 2.5-03 
Endosulfan Sulfate 0.0019 mg/kg NC NC 3.6E-07 mg/kg/day 6.06-03 mg/kg/day 6.6-05 
gamraa-Qilordanc 0.00096 mg/kg 3.26-08 rag/kg/day 3.5E-01 (mg/kg/day)-l l.E-08 1.86-07 mg'kg/day 5.06-04 mg/kg/day 4.5-04 
Technical Chlordane 0.06498 mg/kg 2.16-06 nig/kg/day 3.5E-01 (mg/kg/day)-1 7.E-07 1.26-05 mg/kg/day 5.06-04 mg/kg/day 2.5-02 
Lead 0.0119 mg/kg 3.96-07 nig/kg/day 2.36-06 mg/kg/day 
Mercury 0.259 rag/kg NC NC . , 5.06-05 mg/kg/day 3.06-04 mg/kg/day 2.5-01 
Mercury (methyl) 0.278 mg/kg • NC NC 5.36-05 mg/kg/day 1.06-04 mg/kg/day 5.5-01 
Toxicity Equivalency (Dioxins/Furans) 0.000031 mg/kg 1.05-09 nig/kg/day 1.55+05 (rag/kg/day)-1 2.E-04 5.96-09 rag/kg/day 

6XPOSUR6 ROUT6 TOTAL 2.6-04 3,6+00 
EXPOSUR6 POINT TOTAL 2.6-04 3.6+00 

6XPOSUR5 M5D1UM TOTAL 2.E-04 3.6+00 
COMBINED FISH DIET TOTAL 2.E-04 3.E+O0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 3.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MED|| 3.5.E+00 

NOTES; 
,{11- Blank cells indicate ihai an RfD or RfC is not avalailablc from the sources used to obtain dosc-rcsponsc data for this risk assessment. 
NC - Nol carcinogenic by Ihis exposure route. 
NA - Noi applicable; exposure route not applicable for this chemical/exposure medium. 
-- - Noi calculated; dosc-rcsponsc daia and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: RAR 

ring and Consulting, Inc. 
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TABLE 7.29.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURB.ENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNiTS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE IIN1TS 

CANCER RISK 
INTAKE—XPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/—_ (1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT MANTONPOND INGESTION Bcnzo(a)anth—ccnc 0.3 mg/kg 1.2E-OS mg/kg/day 7.36-01 (rag—g/dayH 9.E-09 7.15-08 mg/kg/day 3.0E -02 rag/kg/day 2.E-06 
Bc__(a)pyrcnc 0.37 , mg/kg 1.5E-08 mg/kg/day 7.36+00 (rag/kg/day)-1 l.E-07 8.85-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 

Bci—o(b)ITuor—thene 0.64 mg/kg 2.6E-08 mg/kg/day 7.3E-OI (rag/kg/day)-1 2.E-0S 1.56-07 mg/kg/day 3.06 -02 mg/kg/day 5,E-06 
Bei_o(g.h,i)pe rylcnc 0.22 mg/kg NC NC 5.26-08 mg/kg/day 3.06-02 mg/kg/day 2.6-06 
Bet—o(k)tluorandicue 0.2 mg/kg 8.1 E-09 mg/kg/day 7.36-02 (rag/kg/day)-! 6.E-10 - 4.76-08 mg/kg/day 3.06-02 mg/kg/day 2.6-06 
bis(2-5tliylhcxyl)phlhala 0.43 mg/kg I.8E-08 - mg/kg/day 1.46-02 (rag—g/day)-l 2.E-10 1.05-07 mg/kg/day 2.06-02 rag/kg/day 5,6-06 
Indc—i(1.2.3-cd)pyrcnc 0.29 mg/kg 1.26-08 mg/kg/day 7.36-01 (mg/kg/day)-1 9.5-09 6.9E-0S mg/kg/day 3.06-02 rag/kg/day 2.6-06 
Phcnaiitl—_c 0.3 mg/kg NC NC 7.16-08 mg/kg/day 3.06-02 nig/kg-ay 2.E-06 

alpfaa-Qliordane 0.004' mg/kg 1.66-10 mg/kg/day 3.56-01 (mg/kg/day)-! 6.6-11 9.5E-I0 mg/kg/day 5.06-04 mg/kg/day 2.6-06 

gamma4-hlordane 0.005 mg/kg 2.06-10 mg/kg/day 3.SE-01 (rag/kg/dayH 7.E-11 1.26-09 mg/kg/day 5.0E-04 nig/kg/day 2.6-06 

Arsenic 0.97 mg/kg 3.95-08 mg/kg/day 1.5E+O0 (mg/kg/dayH 6.E-08 2.36-07 mg/kg/day 3.0E-04 ' ; . ing/kg/day 8.6-04 
Cadmium 0.96 mg/kg NC NC 2.36-07 mg/kg/day l.OE-03 '  3 "nig—g/day 2.6-04 
Chromium 18.6 mg/kg NC NC 4.46-06 mg/kg/day 3.06-03 , ,nig/kg/day _. l.E-03 
Lead 
Manganese 

91 
219 

mg/kg 
mg/kg 

3.76-06 
NC 

mg/kg/day -NC 
2.26-05 
5.2E-05 

mg/kg/day 
mg/kg-ay 7.164)2 mg/kg/day , 7.6-04 

Vanadium 7.1 mg/kg NC NC • 1.7E-06 mg/kg/day 7.064)3 nig/kg/day 2.6-04 
Toxicily Equivalency (Dioxins/Furans) 0.000999 mg/kg 4,16-11 mg/kg/day 1.56+05 (rag/kg/day)-! 6,6-06 2.4E-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.5-06 3.E-03 

DERMAL Bct_o(a)an_nicene 0.3 mg/kg 1.16-08 mg/kg/day 7.36-01 (mg/kg/dayH 8.5-09 6.6E-OS mg/kg/day 3.0E-O2 rag/kg/day 2.6-06 
Bcnzo(a)pyrcnc 0.37 mg/kg 1.46-08 mg/kg/day 7.36+00 (mg/kg/dayH 1,6-07 8.2E-08 mg/kg/day 3.0E-02 nig/kg/day 3.6-06 
Benzo(b)l—oranlhciic 0.64 mg/kg 2.46-08 mg/kg/day 7,36-01 (mg/kg/dayH 2.6-08 I.4E-07 mg/kg/day 3.0E-02 nig/kg/day 5.6-06 
Bc_-(g.h,i)pcrylcnc 0.22 rag/kg NC NC 4.9E-08 mg/kg/day 3.06-02 nig/kg/day 2.6-06 
Bcnzo(k)(luoranthciic 0.2 rag/kg 7.66-09 rag/kg/day 7.36-02 (mg/kg/day)-l 6.6-10 4.4E-08 mg/kg/day 3.06-02 mg/kg/day 1.6-06 
bis(2-61hylhcxyl)p—halatc 0.43 mg/kg 1.36-08 rag/kg/day 1.46-02 (mg/kg/day)-1 2.E-10 7.3E-08 mg/kg/day 2.0E-02 mg/kg'day 4.6-06 
Indcno( 1.2,3-cdJpyrcnc 0.29 mg/kg 1.16-08 rag/kg/day 7.36-01 (mg/kg/dayH 8.5-09 6.4E-08 mg/kg/day 3.0E-02 rag/kg/day 2.6-06 
Plieuanllircnc 0.3 rag/kg NC NC 6.6E-08 mg/kg/day 3.06-02 tng/kg/day 2E-06 
alpha -Oliordanc 0.004 mg/kg 4.76-11 rag/kg/day 3.56-01 (mg/kg/day)-l 2,6-11 2.7E-10 mg/kg/day 5.06-04 nig/kg/day 5.E-07,.. 
gamma-Qitordane 0.005 rag/kg 5.86-11 mg/kg/day 3.5E-OI (mg/kg/day)-1 2,6-11 3.4E-10 mg/kg/day 5.0E-04 mg/kg/day 7,6-07 
Arsenic 0.97 rag/kg 8.56-09 mg/kg/day 1.5E+00 (mg/kg/day )-l 1,6-08 4.9E-08 mg/kg/day 3.06-04 tng/kg/day 2.6-04 
Cadmium 0.96 mg/kg NC NC I.6E-09 mg/kg/day 2.56-05 rag/kg/day 7.6-05 
Q—imiuni 18.6 mg/kg NC NC 7.56-05 nig/kg/day 
Lead 91 mg/kg 0.06+00 mg/kg/day -Manganese 219 mg/kg NC NC 2.86-03 mg/kg/day 
Vanadium 7.1 mg/kg NC NC 1.854)4 ^.mg/kg/day 
Toxicity Equivaleticy (Dioxin.— —alis) 0.000999 mg/kg 8.76-12 rag/kg/day 1.56+05 (rag/kg/dayH 1.5-06 5.IE-11 mg/kg/day 

, , , •  . '* 

6XPOSURH ROUTE TOTAL 1,6-06 3,E-04 
6XPOSURE POINT TOTAL 8,5-06 4.E-03 

EXP0SUR6 M5D1UM TOTAL 8,5-06 4.E-03 
SEDIMENT TOTAL 8.E-06 4.E-03 

SURFACE SURFACE WAT6R MANTON POND 1NG6ST10N Accnaphlhylcne 0.O0O0O132 mg/l NC NC 2.1E-10 rag/kg/day 6.06-02 rag/kg/day 3. E-09 
WATER bis(2-6lhylhcxyl]phllia]alc 0.017 mg/I 4.6E-07 rag/kg/day 1.46-02 rag/kg/day 6.E-09 2.7E-06 mg/kg/day 2.06 .2 tng/kg/day l.E-04 

Aldrin 0.000023 rag/1 6.26-10 rag/kg/day 1.7E+01 mg/kg/day l.E-08 3.6E-09 mg/kg/day 3.06-05 nig/kg/day l.E-04 
alpha-Chlordane 0.000019 rag/1 5.26-10 mg/kg/day 3.5E-01 mg/kg/day 2.E-10 3.0E-O9 mg/kg/day 5.0E-O4 nig/kg/day 6.6-06 
6ndosul—n Sulfate 0.0000032 mg/l • NC NC 5.1E-10 mg/kg/day 6.0E-03 rag/kg/day 8.6-08 
6ndrin Aldehyde 0.000005 rag/1 NC NC 7.9E-I0 mg/kg/day 3.0E-O4 nig/kg/day 3.6-06 
gamma-Oilordanc 0.000021 mg/l 5.7E-IO tug/kg/day 3.56-01 mg/kg/day 2.E-10 3.36-09 mg/kg/day 5.0E-04 mg/kg/day 7,6-06 
Arsenic 0.0046, mg/l 1.26-07 mg/kg/day 1.3E+00 mg/kg/day 2 , 6 - 7 7.35-07 mg/kg/day 3.06-04 mg/kg/day 2.E-03 
Barium 0.021 rag/1 NC NC 3.36-06 mg/kg/day 7.0E-02 mg/kg/day 5.6-05 
Giromiuni 0.0023 rag/1 NC NC 3.66-07 mg/kg/day 3.0E-03 mg'kg/day 1,6-04 
Lead 0.0044 rag/I 1.26-07 mg/kg/day - 7.06-07 mg/kg/day 
Manganese 0.13 mg/l NC NC 2.15-05 rag/kg/day 2.4E-02 nig/kg/day 9.6-04 
Mercury 0.00000394 mg/i NC , NC 6.26-10 nig/kg/day 3,OE-04 mg/kg/day 2.6-06 
Thallium 0.0022 mg/l NC NC 3.56-07 nig/kg/day S.OE-05 mg/kg/day 4.5-03 
Nitrale 0.765 mg/l NC NC 1.26-04 mg/kg/day 1.66+00 mg/kg/day 8.5-05 
Nitrite-N 0.0865 mg/l NC NC 1.46-05 mg/kg/day 1.06-01 mg/kg/day 1.5-04 
Toxicity Equivalency (Diaxin—Furiuis) 0.000000861 mg/l 2.36-11 mg/kg/day 1.5E+05 mg/kg/day 4.E-06 1.46-10 mg/kg/day 

6XPOSURE ROUTE TOTAL 4.E-06 8.6-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.29.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR ACE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM 	 CHEMICAL CSF/UN1T RISK RID/RrCd) 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION- CANCER RISK CONCENTRATION QUOTIENT 

VALUE I1N1TS VALUE UNITS VALUE UNITS UN1TS 

D6RMAL Acenaphthylene 0.00000132 mg/l NC NC 6-06-02 mg/kg/day 
his(2-EUiyIhcxyl)phlhaIale 0.017 mg/l 3.2E-05 mg/kg/day 1.46-02 nig/kg/day 4,6-07 1.96-04 rag/kg/day 2.06-02 mg/kg/day 9. E-03 
Aldrin 0.O0O023 mg/l 2.5E-09 nig/kg/day I.7E+01 rag/kg/day 4.E-08 1.56-08 mg/kg/day 3-06-05 rag/kg/day 5,6-04 
alpha-Ctilordane 0.000019 mg/l 4.8E-08 mg/kg/day 3.5E-01 mg/kg/day 2.6-08 2.86-07 mg/kg/day 5.06-04 mg/kg/day 6.E-04 
Endosuiran SulTalc 0.O0O0O32 rag/1 NC NC 6,06-03 mg/kg/day 
Endrin AIdeliydc 0.000005 rag/1 NC NC 2.56-08 mg/kg/day 3.06-04 mg'kg/day 8.E-05 
gamma—liordane 0.000021 mg/l 5.3E-08 mg/kg/day 3.5E-01 rag/kg/day 2.6-08 3.16-07 rag/kg/day 5.0E-O4 mg/kg/day 6.6-04 
Arsenic 0.0046 mg/l 3.5E-08 mg/kg/day I.5E+00 nig/kg/day 5.6-08 2.16-07 mg/kg/day 3.0E-04 mg/kg/day 7.6-04 
Barium 0.021 rag/1 NC NC 9.46-07 rag/kg/day 4.9E-03 mg/kg/day 2.6-04 
Giroraium 0.0023 - • mg/l • NC NC 2.16-7 mg/kg/day 7.5E-05 mg/kg/day 3,6-03 
Lead 0.0044 rag/1 

VALUE . 

- ~ Manganese 0.13 ' mg/l NC NC 5.86-06 mg/kg/day 9.6E-04 mg/kg/day 6,6-03 
Mercury 0.00000394 mg/l NC NC 1.86-10 rag/kg/day 2. IE-05 mg/kg/day 8.6-06 
Thallium 0.0022 • mg/l NC NC 9.96-08 mg/kg/day 8.0E-05 mg/kg/day 1.6-03 
Nitrate 0.765 mg/I NC NC I.6E+00 mg/kg/day~ 
Nitrile-N 0.0865 mg/l NC NC l.OE-01 mg'kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.000000861 mg/l 2.IE-08 nig/kg/day 1.5E+OS mg/kg/day 3.6-03 1.26-07 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 3.6-03 2.E-02 
EXPOSURE POINT TOTAL 3.6-03 3.6-02 

EXPOSURE MEDIUM TOTAL 3.E-03 3.6-02 

SURFACE WAT) :R TOTAL 3.E .  3 J.E-02 

BIOTA ;OMBINI—1 FISH Oil; MANTON POND INGESTION 	 Accnaphlhylcne 0.00041 •• mg/kg NC NC 8.16-08 mg/kg/day 6.0E-02 mg/kg/day 1.6-06 
Dibcnzo(a.h)an—racene 0.000226 rag/kg 7.7E-09 mg/kg/day 7.3E+00 (mg/kg/dayH 6.6-08 4.5E-08 mg/kg/day 3.06-02 rag/kg/day 1.6-06 
Phcnanihrcnc 0.00498 mg/kg NC NC 9.9E-07 mg'kg/day 3.06-02 rag/kg/day 3.E-05 
4.4'-DDE 0.01235 mg/kg 4.2E-07 mg/kg/day 3.4E-01 (mg/kg/dayH 1.5-07 2.45-06 mg/kg/day 5.06-04 rag/kg/day 5.6-03 
alpha-Chlordane 0.00263 mg-g 8.9E-0S mg/kg/day 3.5E-01 (rag/kg/day )-l 3.6-08 5.2E-07 mg/kg/day S.OE-04 rag/kg/day l.E-03 
Aroclor-1254 0.22052 rag/kg 7.56-06 mg/kg/day 2.05+00 (mg/kg/dayH 1.5-05 4.4E-05 . mg/kg/day 2.0E-05 rag/kg/day 2.6+00 
Aroclor-1268 0.06755 rag/kg 2,36-06 mg/kg/day 2.0E+00 (rag/kg/day)-1 5.6-06 1.35-05 mg/kg/day 2.0E-05 mg/kg/day 7.5-01 
Dieldrin 0.00057 rag/kg 1.9E-8 mg/kg/day 1.6E+01 (mg/kg/dayH 3.6-07 1.1 E-07 rag/kg/day 5.06-05 mg/kg/day 2.E-03 
6—losuiran Suirate 0.0019 rag/kg NC NC 3.SE-07 mg/kg/day 6,05-03 mg/kg/day 6.6-05 
garama-Gilordane 0.00096 rag/kg 3.3E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 1.6-08 1.96-07 rag/kg/day 5,05-04 ing/kg/day 4.E-04 
Tectraical Gilord—ic 0.06498 mg/kg 2.25-06 mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-07 1.3E-05 rag/kg/day 5.06-04 mg/kg/day 3.E-02 
Lead 0.0119 . mg/kg 4.0E-07 mg/kg/day 2.46-06 nig/kg/day -Mercury 0.259 mg/kg NC „ NC 5.1 E-05 nig/kg/day 3,06-04 rag/kg/day 2.E-01 
Mercury (methyl) 0.278 mg/kg NC NC 5.5E-05 rag/kg/day 1.0E-04 mg/kg/day 6.6-01 
Toxicity Equivalency (Dioxins/1:t—ins) 0.000031 • mg/kg 1.16-09 mg/kg/day 1.56+05 (mg/kg/day)-1 2.E-04 6.1 E-09 rag/kg/day 

EXPOSURE ROUTE TOTAL 2.E-04 4.E+00 
EXPOSURE POINT TOTAL 2.E-04 4,6+00 

EXPOSURE MEDIUM TOTAL 2.6-04 4.E+O0 

COMBINED FISH DIET TOTAL 2.E-04 4.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MED 3.6.E+00 

NOTES: 
(I) -Blank cells indicate that an RfD or RfC is not avalailablc from Hie sources used io bbiain dosc-rcsponsc data for this risk assessment. 

NC - Nol carcinogenic by this exposure route. 

NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium, 

- • Noi calculated; dosc-rcsponsc daia and/or dermal absorption values arc not available. 


Prepared by: KJA 
Checked by: RAR 

MACTECj ig and Consulting, inc. 
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TABLE 7.30.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
' EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE vmrs 
CSF/UNIT RISK 

VALUE UN1TS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RfC' (I) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT MANTON POND INGESTION Benzo(a)antl—icene 0.3 mg/kg 4.9E-08 nig/kg/day 7.36-01 (mg/kg/day)-l 4.5-08 5.7E-07 mg/kg'day 3.06-02 rag/kg/day 2.6-05 
Benzo(a)pyrcnc 0.37 mg/kg 6.0E-08 nig/kg/day 7.36+00 (mg'kg/day)-! 4.E-07 7.06-07 rag/kg/day 3.06-02 rag/kg/day 2,6-05 
Bcnzo(b]lluo—nlhcnc 0.64 mg/kg 1.0E-07 mg/kg/day 7.36-01 (mg/kg/day)-1 8.5-08 1.26-06 rag/kg/day 3.06-02 mg/kg/day 4.6-05 
Benzo(g,h,i)pcrylcnc 0,22 mg/kg NC NC 4.26-07 rag/kg/day 3.06-02 rag/kg/day 1.6-05 
Bciizo(k)11uor„—icnc 0.2 rag/kg 3.3E-08 mg/kg/day 7.36-02 (mg/kg/day)-1 2;5-09 3.86-07 nig/kg/day 3.06-02 -rag/kg/day 1.6-05 
bis(2.E_yIhcxyl)phthalalc 0,43 rag/kg 7.05-08 mg/kg/day 1.4E-02 (mg/kg/dayH l.E-09 8,26-07 nig—g/day 2 .06.2 tng/kg/day 4.E-05 
Indcno( 1,2.3 -cd )pyrcnc 0.29. mg/kg 4.75-08 mg/kg/day 7.35-01 (mg/kg'day)-! 3.5-08 5.56-07 rag/kg/day 3.06-02 mg/kg/day 2.E-05 
Phcnamlircnc 0,3 mg/kg NC NC 5.76-07 nig/kg/day 3.0E-02 mg/kg/day 2.E-05 
alpha _1—ndane 0.004 mg/kg 6.55-10 mg/kg/day 3.56 .1 (mg/kg/day)-! 2.6-10 7.6E-09 ' rag/kg/day 5.054)4 mg/kg/day 2.E-05 
gamma-Chlordane 0.005 mg/kg 8.IE-I0 mg/kg/day 3.564)1 (mg/kg/dayH 3.6-10 9.5E-09 rag/kg/day 5.05-04 mg/kg/day 2.6-05 
Arsenic 0.97 mg/kg 1.65-07 mg/kg/day 1.56+00 (mg/kg/day)-1 2.6-07 1 SE-06 rag/kg/day 3.05-04 ,-„_. mg/kg/day 6.6-03 
Cadmium 0.96 mg/kg NC NC I.8E-06 mg/kg/day l.OE-03 , _ mg/kg/day 2.6-03 
Giro niium 18.6 mg/kg NC NC 3.5E-05 mg/kg/day 3.06-03 - '  , mg/kg'day l.E-02 
Lead 91 mg/kg 1.56-05 mg/kg/day - I.7E-04 mg/kg/day 
Manganese 219 nig/kg NC NC 4,26-04 mg/kg/day 7.15-02 mg/kg/day 6.6-03 
Vanadium 7.1 mg/kg NC NC 1.36-05 mg/kg/day 7.05*3 mg/kg/day 2.6-03 
Toxicity Equivalency (Didxins/Fumn-s) 0.000999 mg/kg 1.6E-10 ing/kg/day 1.56+05 (mg/kg/day)-l 2.5-05 1.96-09 rag/kg/day 

;

... EXPOSUR6 ROUTE TOTAL 3.5-05 3.6-02 

D5RMAL Bci_o(a)a—hracene 0.3 rag/kg 1.8E-08 mg/kg/day 7.36-01 (mg/kg—y)-I 1.5-08 2.15-07 mg/kg/day 3.06-02 rag/kg/day 7.E-06 
Bcnzo(a)pyr_c 0.37 mg/kg 2.26-08 mg/kg/day 7.36+00 (mg/kg/day }• I 2.E-07 2.66-07 mg/kg/day 3.06-02 mg/kg/day 9.E-06 
Ben— (b)fluora—hene 0.64 mg/kg 3.86-08 mg/kg/day 7.3E-OI (mg/kg_ay)-l 3.6-08 . 4.46-07 nig/kg/day 3.06-02 rag/kg/day I.E-05 
Bei—o(g,h.i)pcrylcne 0.22 mg/kg NC NC 1.56-07 mg/k g/day 3.06-02 mg/kg'day 5.E-06 
Benzo(k)fluoranthcnc 0.2 mg/kg 1.26-08 mg/kg/day 7.3E-02 (rag/kg/day)-! 9.5-10 1.46-07 mg/kg/day 3.06-2 nig—g/day 5.E-06 
bis(2-Elhylh—yljphthalatc 0.43 mg/kg 2.06-08 mg/kg/day 1.4E-02 (mg/kg/dayH 3.E-I0 2.36-07 mg/kg/day 2.06-02 nig/kg/day l.E-05
Inden o( 1,2.3-cd)pyrcnc 0.29 mg/kg 1.76-08 mg/kg/day 7.3E-01 (mg/kg/dayH 1.6-08 2.06-07 mg/kg/day ' 3.06-02 mg'kg/day 7.6-06 
Phenanthrene 0.3 mg/kg NC NC 2.1 E-07 rag/kg/day 3.OE-02 mg/kg/day 7.6-06 
alpha-Chlotdanc 0.004 mg/kg 7.35-11 mg/kg/day 3.56-01 (rag/kg/day)-! 3.6-11 8.5E-IO rag/kg/day 5.0E-04 rag/kg/day 2,6-06 •: • 
gamma-Gilordanc 0.005 mg/kg 9.16-11 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.6-11 I.IE-09 rag/kg/day 5.0E-04 rag/kg/day 2.E-06 • 
Arsenic 0.97 mg/kg 1.36-08 mg/kg/day 1.5E+00 (mg/kg/day)-! 2.6-08 I.SE-07 mg/kg/day 3.05-04 mg/kg/day 5.5-04 
Cadmium 0.96 mg/kg NC NC 5.1E-09 mg/kg/day 2.5E-05 mg/kg/day 2.6-04 
Giniraiuni 18.6 mg/kg NC NC 7.5E-05 mg/kg/day 
Lead 91 mg/kg 0.06+O0 mg/kg/day 
Manganese 219 mg/kg NC NC 2.85-03 mg/kg/day 
Vanadium 7.1 rag/kg NC NC 1.8.-04 '  If'mg/kg/day 
Toxicity Equivalency (Dioxil—. uran.0 0.000999 rag/kg 1.45-11 mg/kg/day 1.56+05 (mg/kg/day)-1 2.6-06 1.66-10 rag/kg/day 

• - ,*., 
6XPOSURE ROUTE TOTAL 2.6-06 S.E-04 

EXPOSUR6 POINT TOTAL 3.6-05 3.5-02 
EXPOSURE MEDIUM TOTAL 3.6-05 3.5-02 

ISEDIMENT TOTAL •. . .  . 3.E-05 3.E-02 
SURFACE SURFACE WATER MANTON POND INGESTION Acenaphthy—i c O.OOOOOI32 mg/I NC NC 6.3E-IO mg/kg/day 6.0E.2 mg/kg/day 1.6-08 
WATER bis(2-EthyIhcxyl)pIithala„ 0.017 mg/l 6.96-07 mg/kg'day 1.4E-02 mg/kg/day 1.6-08 8.16-06 rag/kg/day 2.0E-02 mg/kg/day 4.5-04 

Aldrin 0.000023 mg/l 9.4E-10 mg/kg/day 1.76+01 rag/kg/day 2.6-08 1.16-08 rag/kg/day 3.0E-05 mg/kg/day 4.5-04 
alpha-Gilord ane 0.000019 mg/l 7.7E-10 . mg/kg/day 3.56-01 mg/kg/day 3.6-10 9.0E-09 mg/kg/day 5.0E-04 mg/kg/day 2.6-05 
6ndosuiran Sulfate 0.0000032 mg/l NC NC 1.55-09 mg/kg/day 6.0E -03 mg/kg/day 3.6-07 
6ndrin Aldehyde 0.000005 mg/l NC NC 2.45-09 mg/kg/day 3.05-04 mg/kg/day 8.6-06 
gamraa-Gilordaiic 0.000021 rag/I 8.55-10 rag/kg/day 3.564)1 mg/kg/day 3.6-10 1.05-08 mg/kg/day 5.06-04 mg/kg/day 2.6-05 
Arsenic 0.0046 mg/l 1.95-07 nig/kg/day 1.56+00 mg/kg/day 3.E-07 • 2.25-06 mg/kg/day 3.06-04 mg/kg/day 7.6-03 
Barium 0.021 . rag/I NC NC I.0E-05 mg/kg/day 7.06-02 mg/kg/day l.E-04 
Gironiiuni 0,0023 rag/1 NC NC I.1E-06 mg/kg/day 3.064)3 mg/kg/day 4.6-04 
Lead 0.0044 mg/l 1.85-07 mg/kg/day 2.16-06 mg/kg/day 
Manganese 0.13 mg/I NC NC 6.26-05 mg/kg/day 2.4E-02 mg/kg/day 3.6-03 
Mercury 0.00000394 mg/l NC NC 1.95-09 mg/kg/day 3.05-04 mg/kg/day 6.E-06 
Tlialliuni 0.OO22 mg/l NC NC 1.06-06 nlg/kg/day 8.06-05 rag/kg/day l.E-02 
Nitrate 0.765 mg/l NC NC 3.66-04 nig/kg/day 1.66+00 rag/kg/day 2.6-04 
Nilrilc-N 0.0865 mg/l NC NC 4,16-05 mg/kg/day 1.06-01 mg/kg/day 4.6-04 
Toxicity Equivalency (Dioxins/Furans) 0.000000861 mg/t 3.56-11 rag/kg/day l.SE+05 mg/kg/day 5.E-06 4.16-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-06 2.5-02 

MACTEC Engineering and Consulting. Inc. 
SI 126.2. 
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TABLE 7.30.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

YiUUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RIX—UC(1) 

VALUE VNITS 

HAZARD 
QUOTIENT 

D6RMAL Accnaphlhylcne 0,00000132 mg/l NC NC 6.05-02 mg/kg/day 
bis(2-ElhyIhexyl)phlhaIalc 0.017 mg/l 9.06-06 mg/kg/day 1.46-02 mg/kg/day 1.6-07 I.OE-04 mg/kg/day 2.05-02 mg/kg/day 5. E-03 
Aldrin 0.000023 . mg/l 7.0E-10 mg/kg/day 1.7E+01 mg/kg/day 1.6-08 8.26-09 rag/kg/day 3.OE-05 mg/kg/day 3. E-04 
alpha-Chlordane 0.000019 mg/l 1.46-8 mg/kg/day 3.56-01 mg/kg/day 5.6-09 1.66-07 rag/kg/day 5.06-04 mg/kg/day 3. E-04 
Endosulfan Sulfate 0.0000032 mg/l NC NC 6,06-03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 1.46-08 mg/kg/day 3,06-04 mg/kg/day 5. E-05 
ganima-GiIordanc 0.000021 mg/l I.SE-08 mg/kg/day : 3.5E-01 mg/kg/day 5.6-09 1.76-07 rag/kg/day 5.05-04 mg/kg/day 3. E-04 
Arsenic 0.0046 mg/l 1.05-08 mg/kg/day 1.56+00 mg/kg/day 2.6-08 1.26-07 mg/kg/day 3.05-04 mg/kg/day 4. E-04 
Barium 0.021 mg/l NC NC 5.3E-07 mg/kg/day 4.95-03 mg/kg/day l.E-04 
Giromium 0.0023 ••mg/I NC NC I.2E-07 mg/kg/day 7.56-05 mg/kg/day 2. E-03 
Lead 0.0044 mg/l 
Manganese 0.13 rag/1 NC NC 3.3E-06 mg/kg/day 9.66-04 mg/kg/day 3. E-03 
Mercury 0.00000394 mg/l NC NC I.0E-10 mg/kg/day 2.16-05 mg/kg/day 5.E-06 
Thallium 0.0022 mg/l NC NC 5.66-08 mg/kg/day 8.0E-05 mg/kg/day 7. E-04 
Nitrate 0.765 mg/l NC NC 1.65+00 mg/kg/day 
Nilrile-N 0.0865 rag/l NC NC 1.06-01 mg/kg/day 
Toxicity Equivalency (Dioxia——ans) O.OO0OO0861 mg/t 6.06-09 mg/kg/day 1.5E+05 mg/kg/day 9.6-04 7.06-O8 rag/kg/day 

EXPOSURE ROUTE TOTAL 9.6-04 1.6-02 
EXPOSURE POINT TOTAL 9.6-04 4,6-02 

EXPOSURE MEDIUM TOTAL 9.64)4 4.6-02 

SURFACE WATER TOTAL 9.E-04 . 4. E-02 
BIOTA -)-BINIr_> FISH DIE MANTON POND INGESTION Acenaphthylene 0.00041 mg/kg NC NC 1.26-07 mg/kg/day 6.06-02 mg/kg/day 2. E-06 

Dibcnzo(a,li)an_racene 0-000226 'mg/kg 5.8E-09 mg/kg/day 7.3E+O0 (rag/kg/day)-1 4.E-0S 6.86-08 rag/kg/day 3,06-02 mg/kg/day 2. E-06 
Phenanthrene 
4.4--DD6 

0.00498 
0.01235 

mg/kg 
rag/kg 

NC 
3.2E-07 mg/kg/day 

NC 
3.4E-01 (nig/kg/day)-1 ,l.E-07 

1.56-06 
3.76-06 

rag/kg/day 
rag/kg/day 

3.06-02 
5,06-04 

mg/kg/day 
mg/kg/day 

5. E-05 
7. E-03 

alpha-Chlordane 0.00263 mg/kg 6.8E-08 mg/kg/day 3.5E-01 (mg/kg/dayH 2.6-08 7.96-07 rag/kg/day 5.064)4 mg/kg/day 2.E-03 
Aroclor-1254 0.22052 mg/kg 5.7E-06 mg/kg/day 2.0E+00 (mg/kg/dayl-I 1,6-05 6.66-05 nig/kg/day 2.06-05 mg/kg/day 3.E+00 
Aroclor-1268 0.06755 mg/kg 1.76-06 mg/kg/day 2.0E+00 (rag/kg/dayH 3.E-06 2.06-05 rag/kg/day 2.05-05 mg/kg/day t.E+00 
Dicldriu 0.00057 mg/kg 1.55-08 mg/kg/day 1.65+01 (mg/kg/day)-1 2.6-07 1.76-07 rag/kg/day 5.06-05 mg/kg/day 3. E-03 
Endosulfan Sul—lc 0.0019 rag/kg NC NC 5.76-07 nig/kg/day 6,06-03 mg/kg/day " l.E-04 
gamma-G——lane 0.00096 mg/kg 2.5E-08 mg/kg/day 3.5E-Ol (mg/kg/day)-I 9.E-09 2.9E-07 rag/kg/day 5.06-04 rag/kg/day 6. E-04 
Technical Chlordane 0.06498 mg/kg 1.76-06 mg/kg/day 3.5E-OI (rag/kg/dayH 6.E-07 2.06-05 rag/kg/day 5.06-04 mg/kg/day 4. E-02 
Lead 0.0119 mg/kg 3.16-07 mg/kg/day 3.66-06 rag/kg/day 
Mercury 0.259 mg/kg NC NC 7.86-5 rag/kg/day 3.06-04 mg/kg/day 3.E-01 
Mercury (methyl) 0,278 mg/kg NC NC 8.46-05 mg/kg/day 1.06-04 mg/kg/day 8.E-01 
Toxicily Equivalency (Dioxins/Fura—0 0.000031 rag/kg 8.0E-10 . rag/kg/day 1.5E+05 (mg/kg/day )-l l.E-04 9.36-09 rag/kg/day 

6XPOSURE ROUTE TOTAL 1.E434 5.E+00 
6XPOSUR6 POrNT TOTAL l.E-04 5.6+00 

EXPOSUR6 MEDIUM TOTAL l.E-04 5.E+00 

COMBINED FISH DIET TOTAL l.E-04 5.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || l.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MED|| 5.S.E+00 

NOTES: 
(1)-Blank cells indicate dial an RfDor RfC isnoi avalailablc from the sources used lo obtain dosc-rcsponsc dala for this risk assessment. 
NC - Not carcinogenic by Litis exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
- • Not calculated; dosc-rcsponsc data and/or dermal absorption values arc not available. 

Prepared by; KJA 
Checked by: RAR 

r in  g and Consulting, Inc. 
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TABLE7.31.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • RECREATIONAL ANGLER - ADULT • COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RIC(]) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT DYERVILLE POND INGESTION 2.Mcthylnaphlhalcnc 0.031 rag/kg NC NC 7.9E-10 mg/kg/day 2.05-02 mg/kg/day 4.E-08 
Acenaphthylene 0.27 mg/kg NC NC 6.9E-09 mg/kg/day 6.06-02 mg/kg/day l.E 07 
Benzol a)anthnicene 2.6 mg/kg LI E-08 mg/kg/day 7.3E-01 (mg/kg/day). 1 8.E-09 6.6E -08 mg/kg/day 3.05-02 mg/kg/day 2.E 06 
Bcnzo(a)pyr—c 2.2 mg/kg 9.6E-09 mg/kg'day 7.3E+00 (mg/kg/day )-l 7.E-0S 5.6E.8 mg/kg/day 3.06-02 mg/kg/day 2.E 06 
Benzo(b)riuoranIhcnc 4 mg/kg I.7E-08 mg/kg/day 7.3E-01 (nig/kg/day)-1 l.E-08 1.0E-07 nig/kg/day 3.06-02 mg/kg/day 3.E 06 
Benzo(gh,i)r—rylcne 1.6 mg/kg NC NC 4. IE-08 nig/kg/day 3.0E-02 mg/kg/day l.E 06 
Benzo(k)f1uo—nthene 1.1 mg/kg 4.8E-09 mg/kg/day 7.3E-02 (mg'kg/day)-! 4E-10 2.8E-8 nig/kg/day 3.06-02 mg/kg/day 9.E 07 
bis(2-Ethylh—yllphthalate 1.6 mg/kg 7.0E-09 mg/kg/day 1.4E-2 (mg/kg/dayH 1.E-I0 4.1E-08 mg'kg/day 2.06-02 mg/kg/day 2.5 06 
Dibei_o(a.h)amhr'acene 0.32 mg/kg 1.4E-09 mg/kg/day 7.3E+O0 (mg/kg/dayH l.E-08 8,1 E-09 mg/kg/day 3.0E-O2 mg/kg/day 3.6 07 
Indeno( i,2.3-cd)py—ne 2 mg/kg S.7E-09 mg/kg/day 7.3E-OI (mg_g/day)-l 6.E-09 5. IE-08 mg/kg/day 3.0E-02 mg/kg/day 2.6 06 
Phenanthrene 2.9 mg/kg NC NC 7.4E-08 mg/kg/day 3.0E-02 ' mg/kg/day 2.E 06 
alpha-Chlordane 0.011 mg-g 4.8E-11 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-1I 2.8E-I0 mg/kg/day . 5.0E-04 mg/kg/day 6.6 07 
Aroclor-1254 1.3 mg/kg 5.7E-09. mg/kg/day 2.0E+00 (mg/kg/dayH l.E-08 3.3E-08 mg/kg/day 2.0E-05 mg/kg/day 2.6 03 
Dieldrin 0.03 mg/kg 1.3E-10 mg/kg/day 1.6E+01 (mg/kg/dayH 2.E4W 7.6E-10 tng/kg/day 5.0E-05 mg/kg/day 2.6-05 
Endosulfan sulfate 0.011 mg/kg NC NC 2.8E-10 mg/kg/day 6.0E-03 nig/kg/day 5,6-08 
Arsenic 2.1 rag/kg 9.2E-09 mg/kg/day 1.5E+00 (mg/kg/dayH l.E-08 5.3E-08 mg/kg/day 3.0E-04 rag/kg/day 2.6-04 
Cadmium . 4 mg/kg NC NC 1.0E-07 mg/kg/day I.0E-03 ' mg/kg/day 1.6-04 
Giromium .385 mg-g NC NC 9.8E-06 mg/kg/day 3.0E-03 rilg/kg/day 3.6-03 
Lead 307 nlg/kg 1.3E-06 rag/kg/day 7.8 E-06 mg/kg/day 
Manganese 598 mg/kg NC NC I.5E415 nig/kg/day 7.1 E-02 nig/kg/day 2.5-04 
Mercury 1.06 mg/kg NC NC 2.7E-08 mg/kg/day 3.0E-04 mg/kg'day 9.5-05 
Nickel 35 mg/kg NC NC 8.9E-07 mg/kg/day 2.0E-02 mg/kg/day 4,5-05 
Vanadium 28.4 mg/kg NC NC 7.2E-07 mg/kg/day 7.0E-03 mg'kg/day 1.6-04 
Toxicity Equivalency (Dinxin.-'t—ms) 0,000152 mg/kg 6.66-13 tng/kg/day l.SE+05 (mg/kg/day)-! l.E-07 3.96-12 rag/kg/day 
Toxicity Equivalency (PLH Congeners 2.536-08 mg/kg 1.16-16 mg/kg/day 1.56+05 (mg—g/day)-! 2.E-1I 6.46-16 rag/k g/day 

5XPOSUR6 R0UT6 TOTAL 2,6-07 6.E-03 

D6RMAL 2-Mcthylnaphlhalcnc 0.031 mg/kg NC NC 7,06-10 mg/kg'day 2-05-02 mg'kg/day 3.6 08 
Acenaphthylene 0.27 mg/kg NC NC 6,16-09 mg/kg/day 6.0E-02 mg/kg'day 1.6 07 
Ben—.(a)anlhracenc 2.6 mg/kg 1.05-08 mg/kg'day 7.36-01 (mg/kg'day)-1 7.E-09 5-9E-08 mg/kg/day 3.06-02 mg/kg/day • 2.6 06 
Bcn—>(a)pyrcnc 2.2 mg/kg 8,56-09 mg/kg/day 7.36+00 lmg/kg/day)-l 6.E-08 5.0E-08 mg/kg/day 3.06-02 mg/kg/day 2.E 06 
Bell—-(b)fluoratill—nc 4 tug/kg 1.56-08 mg/kg'day 73E-OI (iiig/kg/day|.| l.E-08 90E-08 mg/kg/day 3.06-02 mg/kg/day 3 E 06 
Hen/—K,li,i)pcrylci,c l.r. mg/kg NC NC 36E-08 mg/kg/day 306-02 mg/kg/day l.E 06 
Ben—(k)lluuraiul-iic 1.1 mg/kg 4.2E-D9 mg/kg/day 7.3E-02 (mg/kg/dayH 3.E-I0 2-56-08 ing/kg/day 3.0E-02' mg/kg'day 8.E 07 
bi-2.Elliyllicxyl)phlhalale 1.6 mg/kg 4,76-09 mg/kg/day 1.45-02 (mg/kg/day).l 7.E-1I 2.8E-08 nig/kg/day 2.0E-02 mg'kg/day l.E 06 
Dibcnzo(a,h]amhraccnc 0.32 nig/kg 1.26-09 mg/kg/day 7.36+00 {mg/kg/day)-l 9.E-09 7.2E-09 mg/kg/day 3.0E-02 mg/kg/day 2.5 07 
Indcno( 1,2.3-cd)pyrcne 2 mg/kg 7.7E-09 mg/kg/day 7.36-01 (rag/kg/day)-1 6.E-09 4.SE-08 mg/kg/day 3.05-02 . mg/kg/day 2.6 06 
Phenanthrene 2.9 mg/kg NC NC 6.55-08 •mg/kg/day 305-02 mg/kg/day 2.6 06 
alpha-Chlordane - 0.011 mg/kg 1.3E-I1 mg/kg/day 3.56-01 (mg/kg/dayH 5.E-12 7,66-11 mg/kg/day S.OE-04 mg/kg/day 2.6 07 
Aroclor-1254 1.3 mg/kg 5.4E-09 mg/kg/day 2.06+00 (mg/kg_ay)-I l.E-08 3.26-08 mg/kg/day 2.054)5 mg/kg/day 2.6 03 
Dieldrin 0.03 mg/kg 8.96-11 mg/kg/day 1.66+01 (mg/kg/dayH l.E-09 5.26-10 mg/kg/day 5.06-05 rag/kg/day 1.6 05 
Endosulfan suirate 0.011 mg/kg NC NC 1.96-10 mg/kg/day 6.06-03 nig/kg/day 3.6 08 
Arsenic 2.1 mg—g 1.96-09 mg/kg/day I.5E+00 (mg/kg/day)-1 3.E-09 1.16-08 mg/kg/day 3.0E-04 nig/kg/day 4.6 05 
Cadmium 4 mg/kg NC NC 6.96-10 mg/kg/day 2.5E-05 nig/kg/day 3.6 05 
Chromium 385 mg/kg NC NC 7.5E-05 rag/kg/day 
Lead 307 mg/kg 0.0E+O0 mg/kg/day -Manganese 598 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 1.06 mg/kg NC NC 2.1 E-05 mg/kg/day 
Nickel 35 mg/kg NC NC 8.0E-O4 mg/kg/day 
Vanadium 28.4 rag/kg NC NC I.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) O.OOOI52 mg/kg 1.46-13 mg/kg/day l.SE+05 (mg/kg/dayH 2.E-08 7.95-13 mg/kg/day 
Toxicity Equivalency (PCB Congeners; 2.536-08 mg-g 2.3E-I7 mg/kg/day 1.5E+05 (mg/kg/dayH 3.E-12 1.35-16 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-07 2.E-03 
EXPOSURE POINT TOTAL 4.E-07 7.6-03 

EXPOSURE MEDIUM 1 OTAL 4.E-07 7.6-03 
SEDIMENTTOTAL 7  " ' - 4.E-07 | 7.E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.31.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RfCd) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 1 UNITS VALUE UNITS VALUE UNITS 

SURFACE SURFACE WATER DYERVILLE POND INGESTION Acenaphthylene O.OOOOOI32 mg/l NC NC 3.4E-I2 mg/kg/day 6.0E-02 mg/kg/day 6.E-I1 

WATER bis(2-EihylhexyI)ptithalaie 0.017 mg/l 7.4E-09 mg/kg/day 1,4 E-02 mg/kg/day I.E-10 4.3 E-08 tng/kg/day 2.0E-O2 mg/kg/day 2. E-06 

Aldrin 0.000023 mg/l L0E-1I mg/kg/day 1.7E+01 mg/kg/day 2.E-I0 5.9E-II mg/kg/day 3.0E-05 mg/kg/day 2.E-06 
atpha-Chlordanc 0.O0O0I9 mg/l 8.3E-12 mg/kg/day 3.5E-01 mg/kg/day 3.E-I2 4.8E-I1 mg/kg/day 5. OE-04 . mg/kg/day l.E-07 

Endosulfan Sulfate 0.000003 2 mg/l NC - NC 8.IE-12 mg/kg/day 6.0E-03 mg/kg/day l.E-09 

Endrin Aldehyde 0,000005 mg/l NC NC 1.3E-II mg/kg/day 3.0E-04 mg/kg/day 4. E-08 

gamma-Chlordane 0.000021 mg/l 9.2E-12 mg/kg/day 3.5E-OI mg/kg/day 3.E-I2 5.3E-II mg/kg/day S.OE-04 mg/kg/day l.E-07 

Arsenic 0.0046 mg/I 2.0E-O9 mg/kg/day I.5E+00 mg/kg/day 3. E-09 I.2E-0. mg/kg/day 3.0E-04 mg/kg/day 4. E-05 

Barium 0.021 mg/l NC NC 5.3E-08 mg/kg/day 7.0E-02 mg/kg/day 8. E-07 

Chromium 0,0023 mg/l NC NC 5.9E-09 mg/kg/day . 3.0E-03 mg/kg/day 2. E-06 

Lead 0.0044 mg/l I.9E-09 mg/kg/day - 1.IE-08 mg/kg/day 
Manganese 0.13 mg/l NC NC 3.3E-07 mg/kg/day 2.4E-02 mg/kg/day l.E-05 

Mercury 0.00000394 mg/l NC NC I.OE-ll mg/kg/day 3.0E-04 mg/kg/day 3.E-08 
Thallium 0.0022 mg/l NC NC 5.6E-09 mg/kg/day 8.0E-05 mg/kg/day 7. E-05 

Nitrate 0.765 mg/l NC NC I.9E-06 mg/kg/day I.6E+00 tng/kg/day l.E-06 

Nitrite-N  0.0865 mg/l NC NC 2.2 E-07 mg/kg/day l.OE-01 tng/kg/day 2. E-06 

Toxicity Equivalency (Dioxins/l-'uriins) 0.000000861 mg/l 3.8E-I3 mg/kg/day I.5E+05 mg/kg/day 6.E-08 2.2E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-08 l.E-04 

DERMAL Accnaphlhylcne 0,00000132 mg/l NC NC 6.0E-02 mg/kg/day 

bi_(2-ElhyIl.cxyl)phthaIalc 0.017 mg/l 3.1 E-06 mg/kg/day L4E-02 mg/kg/day 4. E-08 1.8 E-05 mg/kg/day 2.0E-02 mg/kg/day 9. E-04 
Aldrin 0.000023 mg/l 2.4E-IO mg/kg/day I.7E+0I mg/kg/day 4.E-09 I.4E-09 mg/kg/day 3.OE-05 mg/kg/day 5 E-05 
alpha-Chlordane 0.000019 mg/l 4.7 E-09 mg/kg/day 3.5E-OI mg/kg/day 2.E-09 2.7E-08 mg/kg/day 5.0E-04 mg/kg/day 5. E-05 

Endosulfan Sulfate 0.0000032 mg/l NC NC -- 6.0E-03 mg/kg/day •> 
Endrin Aldehyde 0.000005 mg/l NC NC 2.4E-09 mg/kg/day 3.0E-04 mg/kg/day 8.E-06 

gamma-Chlordane 0,000021 mg/l 5.2E-09 mg/kg/day 3.5E-01 nig/kg/day 2.E-09 3.0E-O8 mg/kg/day 5.0E-04 mg/kg/day 6. E-05 

Arsenic 0.0046 mg/l 3.5E-09 mg/kg/day 1.5E+00 mg/kg/day 5. E-09 2.0 E-08 mg/kg/day 3.0E-04 mg/kg/day 7. E-05 

Barium C 0.021 mg/l NC NC 9.3E-08 mg/kg/day 4.9E-03 mg/kg/day 2.E-05 
Chromium 0,0023 mg/l NC NC 2.0E-08 mg/kg/day 7.5E-05 mg'kg/day 3.E-04 
Lead 0.0044 mg/l 
Manganese 
Mercury 

0.13 
00000(1394 

mg/l 
mg/1 

NC 
NC 

NC 
NC 7 5.8E-07 

I.7E-1I 
nig/kg/day 
mg/kg/day 

9.6E-04 
2.1 E-05 

mg/kg'day 
mg/kg/day 

6.E-04 
8. E-07 

Thallium 0.0022 mg/l NC NC 9.7E-09 mg/kg/day 8 0E-05 mg'kg/day l.E-04 
Nilratc 0.765 mg/l NC NC " 1.6E+00 mg'kg/day 
Nitritc-N 0,0865 mg/l NC NC l.OE-01 mg/kg/day 
Toxicity Equivalency (Dinxins/lMirutis; 0.000000861 mg/l 2.1 E-09 mg/kg/day 1.5E+05 mg/kg/day 3. E-04 '•• 1.2 E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-04 2. E-03 
EXPOSURE POINT TOTAL 3.E-04 2. E-03 

EXPOSURE MEDIUM TOTAL 3.E-04 2. E-03 
SURFACE WA ER TOTAL 3.E-04 2.E-03 

BIOTA COMBINED FISH DIET DYERVILLE POND INGESTION Acenaphthylene 0.00094 mg/kg NC NC L8E-07 mg/kg/day 6.0E-O2 mg/kg/day 3.E-06 
D.benzo(_-h)_nthraccnc 0.00017 mg/kg 5.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-l 4.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Phenanthrene 
M'-DDD 

0.00632 
0,04068 

mg/kg 
mg/kg 

NC 
1.3E-06 . mg/kg/day 

NC 
2.4E-01 (mg/kg/day}-( 3. E-07 , 1.2 E-06 

7.8E-06 
mg/kg/day 
mg/kg/day 

3.0E-02 
5.0E-04 

mg/kg/day 
mg/kg/day 

4. E-05 
2, E-02 

4,4'-DDE 0.01474 mg/kg 4.8E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 2. E-07 2.8E-06 mg/kg/day S.OE-04 mg/kg/day 6. E-03 
4,4'-DDT 0.01467 mg/kg 4.8E-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 2.E-07 , 2.8E-06 mg/kg/day 5.OE-04 mg/kg/day 6, E-03 
alpha-Chlordane 0.01914 mg/kg 6.3 E-07 mg/kg/day 3.5E-01 {mg/kg/day)-1 2.E-07 3.7E-06 mg/kg/day 5.OE-04 mg/kg/day 7. E-03 
Aroclor-1254 0.4495 mg/kg I.5E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 3. E-05 8.6E-05 mg/kg/day 2.0E-05 . mg/kg/day 4.E+00 
Dieldrin 0.01086 mg/kg 3.6E-07 mg/kg/day I.6E+01 (mg/kg/day)-1 6.E-06 2.1 E-06 mg/kg/day 5.0E-05 mg/kg/day 4. E-02 
gamma-Chlordane 0.0068 mg/kg 2.2E-07 mg/kg/day 3.5E-OI (mg/kg/day)-1 8. E-08 I.3E-06 mg/kg/day 5.0E-04 mg/kg/day 3. E-03 
Heptachlor Epoxide 0,00228 mg/kg 7.5E-08 mg/kg/day 9.IE+00 (mg/kg/day)-1 7.E-07 j 4.4E-07 mg/kg/day 1.3 E-05 mg/kg/day 3. E-02 
Technical Chlordane 0,38798 mg/kg 1.3 E-05 mg/kg/day 3.5E-OI (mg/kg/day)-1 4. E-06 7.4E-05 mg/kg/day S.OE-04 mg/kg/day l.E-01 
Cadmium 0.261 mg/kg NC NC 5.0E-O5 mg/kg/day I.0E-03 mg/kg/day S.E-02 
Lead 0.562 mg/kg I.8E-05 mg/kg/day - I.I E-04 mg/kg/day 
Manganese 23 mg/kg NC NC 4.4E-03 mg/kg/day 1.4E-01 mg/kg/day 3.E-02 
Mercury 0.113 mg/kg NC NC 2.2 E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02 
Mercury (methyl) 0.122 nig/kg NC NC 2.3 E-05 nig/kg/day 1.OE-04 mg/kg/day 2.E-01 

MACTEC Eni id Consulting, Inc. 
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P:\W9-G VTM_)i .llcllc\Cenljedalc\T25-BCl-\\mTERIMFINALBHHP_i\TABLES\TABLES7_9(_IO)s\DYP\P_IE-R-Aiiglci-Adull-DYPSUMMA-.-i 

file://P:/W9-G


TABLE 7J1.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RECREATIONAL ANGLER 

RECEPTOR AGE: ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UN1T RISK RlD' - IC(I ) HAZARD 
VALUE UNITS CANCER RISK MEDIUM POINT ROUTE CONCENTRATION CONCENTRATION QUOTIENT' 

VALUE I'MTX VALUE 1 UNITS VALUE 1 UNITS VALUE UNITS 

Toxicity Equivalency (Dioxin.—•—tins) 0.0000757 mg/kg 2.5E-09 mg/kg/day l.SE+05 (mg/kg/day)-1 46-04 I.SE-08 mg/kg'day 

EXPOSURE ROUTE TOTAL 4.5-04 5.0.E+00 
EXPOSUR6 POINT TOTAL . 4.5-04 5.0.E+00 

EXPOSURE MEDIUM TOTAL 4.5-04 5.0.E+00 

COMBINED FISH DIET TOTAL 4.E-04 5.0.E+O0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 7.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA] 5 . 0 . E - - 0 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 

NC - Nol carcinogenic by this exposure route. 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 

- • Not calculated; dose-response data and/or dermal absorption values are nol available. 


Prepared by: KJA 
Checked by: AWS 

MACTEC Engineering and Consolilng, Inc. 
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TABLE 7.32.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNITRISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RIC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE 1 UNITS 

SEDIMENT SEDIMENT DYERVILLE POND ING5STI0N 2-MeUiyInaphlhalenc 0.031 mg/kg NC NC 1.2E-09 mg/kg/day 2.0E-02 mg/kg/day 6. E-08 

Acer—phlby—ne 0.27 mg/kg NC NC 1.16-08 mglkg/day 6.0E-02 mg/kg/day 2.E-07 

Bcnzo (a)anth—cene 2.6 mg/kg 1.86-08 mg/kg/day 7.36-01 (mg/kg/day)-1 1.6-08 1.06-07 mg/kg/day 3.0E-02 mg/kg/day 3. E-06 

Bcnzo(ajpyrene 2.2 mg/kg I.SE-08 mg/kg/day 7.36+00 (mg/kg/dayH 1.6-07 8.76-08 mg/kg/day . 3.0E-02 mg/kg/day 3, E-06 

Benzo(b)i—oranth—c 4 mg/kg 2.7E .8 mg/kg/day 7.3E-01 (mg/kg/dayH 2.6-08 1.66-07 mg/kg/day 3.0E-02 mg/kg/day 5. E-06 

Benzo(g.h.i,perylcnc 1.6 rag/kg NC NC 6.36-08 mg/kg/day 3.0E-02 mg/kg/day 2. E-06 

Benzo(k)fluoranlh—c I.I mg/kg 7.5E-09 .mg/kg/day 7.3E-02 (mg/kg/dayH 5.6-10 4.46-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 

bis(2-E„yihexyl)phthaIale 1.6 mg/kg 1.16-08 mg/kg/day I.4E-02 (mg/kg/dayH 2.6-10 6.364)8 mg/kg/day 2.0E-02 mg/kg/day 3. E-06 

Dibenzo(a.h)antI—icene 0.32 mg/kg 2.2E-09 mg/kg/day 7.35+00 (mg/kg/dayH 2.6-08 1.36-08 mg/kg/day 3.0E-02 mg/kg/day 4. E-07 
Indetio(1.2,3-cd)pyTctie 2 mg/kg I.4E-08 mg/kg/day 7.3E-0I (nig/kg/day)-1 1.6-08 7.96-08 mg/kg/day 3.0E-02 mg/kg/day 3. E-06 

Phen anthrcne 2.9 mg/kg NC NC 1.16-07 mg/kg/day 3.0E-02 mg/kg/day 4. E-06 

alpha-Gilo-ane 0.011 mg/kg 7.5E-I1 mg/kg/day 3.5E-OI (mg/kg/dayH 3.6-11 4.4E-10 mg/kg/day S.OE-04 mg/kg/day 9. E-07 
Aroclor-1254 1.3 mg/kg 8.8E-09 mg/kg/day 2.06+00 (mg/kg/day )-l 2,6-08 5. IE-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03 

Dieldrin 0.03 mg/kg 2,06-10 mg'kg/day I.6E+0I (mg/kg/dayH 3.6-09 1.26-09 mg/kg/day 5.0E-05 mg/kg/day 2. E-05 

Endosullan suITale 0.011 mg/kg NC NC 4.46-10 mg/kg/day 6.0E-03 mg/kg/day 7,E-08 

Arsenic 2.1 mg/kg 1.46-08 mg/kg/day 1.55+00 (mg/kg/day )-l 2.6-08 8,36-08 mg/kg/day 1 3.OE-04 mg/kg/day 3,E-04 

Cadmiuni 4 mg/kg NC • NC 1.66-07 mg/kg/day l.OE-03 mg/kg/day 2.E-04 

Chrcimium 385 mg/kg NC NC 1.56-05 mg/kg/day 3.0E-O3 tng/kg/day 5. E-03 
Lead 307 mg/kg 2.16-06 mg/kg/day 1.26-05 mg/kg/day 

Manganese 598 mg/kg NC NC 2.4E-05 mg/kg/day 7.1 E-02 mg/kg/day 3,E-04 

Mercury 1,06 mg/kg NC NC 4.2E-08 mg/kg/day 3.OE-04 mg/kg/day l.E-04 
Nickel 35 mg/kg NC NC 1.46-06 mg/kg/day 2.0E-O2 mg/kg/day 7.E-05 

Vanadium 28.4 mg/kg NC NC 1.1 E-06 mg/kg/day 7.0E-03 mg/kg/day 2. E-04 

Toxicity Equivalency (Di(,\in,-„iuns) 0.000152 mg/kg 1.06-12 mg/kg/day 1.5E+05 (mg/kg/dayl-l 2.E-07 6.06-12 mg/kg/day 
Toxicity Equivalency (PCB Cimueners 2.535-08 mg/kg 1,76-16 mg/kg/day 1.56+05 (mjr/kg-ayH 3.6-11 I.0E-I5 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.6-07 9.E-03 

DERMAL 2-McthylnaphUialcnc 0 031 mg/kg NC NC 2.3E-09 mg/kg/day 2.0E-O2 mg/kg/day l.E-07 

Accnaphtbylcnc 0,27 mg/kg NC NC 2.0E-08 mg/kg/day 6.0E-02 mg/kg/day 3.E-07 
Ben—(a)aiithrac cue 2.6 mg/kg 3.36-08 mg/kg/day 7.36-01 (mg/kg/dayj-l 2 . 5 -8 I.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6. E-06 
lieu—i(a)pyrcuc 2,2 mg/kg 2.86-08 mg/kg/day 7.36+00 (mg/kg/dayH 2.6-07 1.6E-07 mg/kg/day 3 0E-02 mg/kg/day 5. E-06 
Ilcii->(b)lliii)iai,ilicnc 4 ma/kg 5.1)6-08 mg/kg/day 7.3P.-1I! (mg/kg/day)-1 4.E-08 2.9E417 mg/kg/day 3.0E-O2 mg/kg/day l.E-05 
lletl—[g,h,i)[-rylciic 1,6 mg/kg NC NC 1.26-07 mg/kg/day 3.0E-02 mg/kg/day 4, E-06 
Bciizo{k)rtuoranUieiic I.I mg/kg 1.46-08 mg/kg/day 7.36-02 (mg/kg/day)-1 1.6-09 8.IE-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
bis(2-EIliylhexyl)phllialale 1.6 mg/kg 1.65-08 mg/kg/day 1.46-02 (mg'kg/day)-! 2.6-10 9. IE-08 mg/kg/day 2.0E-02 mg/kg/day 5. E-06 
Dibe_o(a,h)anlhraccne 0.32 mg/kg 4.064)9 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.6-08 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8-E-07 
_deno(l,2,3-cd)pyrcnc 2 mg/kg 2.56-08 mg/kg/day 7.36 .1 (mg/kg/dayH 2.E -08 1.55-07 mg/kg/day 3.0E-02 mg/kg/day S.E-06 
Phcnanihren e 2.9 mg/kg NC NC 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7, E-06 
alpha-Chlordane 0.011 mg/kg 4.36-11 mg/kg/day 3.5E-01 (mg/kg/dayH 1_-11 2.5E-10 mg/kg/day S.OE-04 mg/kg/day 5. E-07 
Aroclor-1254 1.3 mg-g 1.86-08 mg/kg/day 2.0E+O0 (mg/kg_ay)-l 4.E-08 1.05-07 mg/kg/day 2.0E-05 mg/kg/day 5. E-03 
Dieldrin 0.03 mg/kg 2.96-10 mg/kg/day 1.66+01 (mg/kg/day )-l 5.E-09 1.75-09 mg/kg/day 5.0E-O5 mg/kg/day 3. E-05 
Endosulfan sulfate 0.011 mg/kg NC NC 6.26-10 mg/kg/day 6.0E-03 mg/kg/day LE-07 
Arsenic 2.1 mg/kg 6.16-09 mg/kg/day 1.5E+00 (mg/kg/dayH 9.E-09 3.66-08 mg/kg/day 3.0E-04 ' mg/kg/day I. E-04 
Cadmium 4 mg/kg NC NC 2.36-09 mg/kg/day 2.5 E-05 mg/kg/day 9. E-05 
Chromium 385 mg/kg NC NC 7.5E-05 mg/kg/day 
Lead 307 mg/kg 0.06+00 mg/kg/day ~ 
Manganese 598 mg/kg NC NC 2.8El03 mg/kg/day 
Mercury 1.06 mg/kg NC NC 2. IE-05 mg/kg/day 
Nickel 35 mg-g NC NC 8. OE-04 mg/kg/day 
Vanadium 28.4 mg/kg NC NC I.8E-04 mg/kg/day 
Toxicity 6quivol.icy (Dioxins/Furans) 0.000152 mg-g 4.46-13 mg/kg/day I.5E+OS (mg/kg/dayH 7.E-08 2.6E-I2 mg/kg/day 
Toxicily Equivalency (PCB Conpcnera 2.536-08 mg/kg 7.46-17 mg/kg/day 1.56*05 (mg/kg/dayH l.E-ll 4.3E-I6 mg/kg/day 

6XP0SURE R0UT6 TOTAL 4. E-07 5.E-03 
EXP0SUR6 POINT TOTAL . 8.6-07 l.E-02 

EXPOSURE MEDIUM TOTAL 8.6-07 l.E-02 
ISEDIMENT TOTAL ; 8.E-07 l.E-02 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.32.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

> 
SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

R-0/RfC(I) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

SURFACE SURFACE WATER DYERVILLE POND INGESTION Acenaphthylene 0.00000132 mg/l NC NC 5.2E-I2 mg/kg/day 6.0E-02 mg/kg/day 9.E-I1 

WATER bis( 2-Ethy Ihexyl tphthalatc 0.017 mg/I 1.2E-08 mg/kg/day 1.4 E-02 mg/kg/day 2.E-10 6.7E-08 mg/kg/day 2.0E-02 mg/kg/day 3. E-06 

Aldrin 0,000023 mg/l I.6E-II mg/kg/day I.7E+0J mg/kg/day 3.E-I0 9. IE-II mg/kg/day 3.0E-05 mg/kg/day 3.E-06 
alpha-Chlordane 0.000019 mg/l 1.3E-U " mg/kg/day 3.5E-OI mg/kg/day 5.E-12 7.5E-11 mg/kg/day 5. OE-04 mg/kg/day 2.E-07 

Endosulfan Sulfate 0.0000032 mg/l NC NC 1.3E-11 mg/kg/day 6.0E-03 mg/kg/day 2. E-09 
Endrin Aldehyde 0.000005 mg/l NC NC 2.0E-1! mg/kg/day 3.0E-04 mg/kg/day 7. E-08 

gamma-Chlordane 0.000021 mg/l 1.4E-I1 mg/kg/day 3,5E-Ol mg/kg/day 5.E-I2 8.3E-11 mg/kg/day 5.0E-O4 mg/kg/day 2. E-07 

Arsenic 0.0046 mg/l 3.1 E-09 mg/kg/day I.5E+00 mg/kg/day 5.E-09 1.8E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05 

Barium 0.021 mg/l NC NC 8.3E-08 mg/kg/day 7.0E-02 mg/kg/day l.E-06 
Chromium 0.0023 mg/I NC NC 9.1 E-09 mg/kg/day 3.OE-03 mg/kg/day 3. E-06 

Lead 0.0044 mg/l 3.0E-09 mg/kg/day - I.7E-08 mg/kg/day 
Manganese 0,13 mg/l NC NC 5.1 E-07 mg/kg/day 2.4E-02 mg/kg/day 2.E-05 

- Mercury 0.00000394 mg/l NC NC I.6E-I1 mg/kg/day 3.0E-04 mg/kg/day 5. E-08 
Thallium 0.0022 mg/l NC NC 8.7E-09 mg/kg/day 8.0E-05 mg/kg/day ' l.E-04 
Nitrate 0,765 mg/l NC NC 3.0E-06 mg/kg/day 1.6E+00 mg/kg/day 2. E-06 
Nitrite-N 0.0865 mg/l NC NC 3.4E-07 mg/kg/day l.OE-01 mg/kg/day 3. E-06 
Toxicity Equivalency (Dioxins/Furuns) 0.000000861 mg/l 5.8E-13 mg/kg/day 1.5E+05 mg/kg/day 9. E-08 3.4E-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 9. E-08 2,E-04 

DERMAL Acenaplilliylene 0.00000132 mg/l NC NC 6.0E-02 mg/kg/day 

bis(2-Elhylhcxyl)phthalatc 0.017 mg/l 3.5 E-06 mg/kg/day 14 E-02 mg/kg/day 5. E-08 2.0E-O5 mg/kg/day 2.0E-O2 mg/kg/day l.E-03 
Aldrin 0.000023 mg/I 2.7E-10 mg/kg/day I.7E+01 mg/kg/day 5. E-09 L6E-09 mg/kg/day 3.0E-05 mg/kg/day 5, E-05 
alpha-Chlordane 0.000019 mg/l 5.3E-09 mg/kg/day 3.5E-OI mg/kg/day 2. E-09 3. IE-08 mg/kg/day S.OE-04 mg/kg/day 6, E-05 
Endosulfan Sulfate 0.OOOOO32 mg/l NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 
gamma-Chlordane 

0.000005 
0 000021 

mg/l 

mg/l 

NC 
5.8E-09 mg/kg/day 

NC 
3.5E-OI mg/kg/day . 2.E-09 

2.7E-09 
3.4E-08 

mg/kg/day 
mg/kg/day 

3.OE-04 
5.OE-04 

mg/kg/day 
mg/kg/day 

9. E-06 
7, E-05 

Arsenic 0 0046 mg/l 3.9E-09 mg/kg/day 1.5E-00 mg/kg/day 6. E-09 2.3E-08 mg/kg/day 3 OE-04 mg/kg/day 8. E-05 
Barium 0.021 mg/l NC NC I.OE-07 mg'kg/day 4.9E-03 mg/kg'day 2. E-05 
Chromium 00023 mg/l NC NC 2.3 E-08 mg/kg/day 7.5E-OS mg/kg'day 3.E-04 
Lead 0.0044 mg/t 
M-iiganeftc 0 13 mg/l NC NC 6.4 E-07 mg/kg/day 9.6E-04 mg/kg'day 7. E-04 
Mercury O.l-00003'M • -K/I NC NC 2. or- II mg/kg/day 2 IE-OS mg/kg/day 9.--07 
Thallium 0.0022 mg/l NC NC 1 1 E-08 mg/kg'day 8. II E-05 mg/kg/day 1 ,E-04 
Nitrate 0,765 mg/l NC NC 1.6E-KK) mg/kg/day 
Niiriie-N 0.0865 mg/l NC NC - I.0E-0I mg/kg/day 
Toxicily Equivalency (Dioxins/Furuns) 0.000000861 mg/I 2.3E-09 mg/kg/day l.SE+05 mg/kg/day 4. E-04 1.4E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 4. E-04 2. E-03 
EXPOSURE POINT TOTAL 4. E-04 3.E-03 

EXPOSURE MEDIUM TOTAL 4. E-04 3.E-03 
SURFACE WATER TOTAL 4.E-04 3.E-03 

BIOTA COMBINED FISH DIET DYERVILLE POND INGESTION Acenaphthylene 0.00094 mg/kg NC NC 1.9E-07 mg/kg/day 6.0E-02 mg/kg/day 3. E-06 
Dibenzo(aJi]anthracene 0.00017 mg/kg 5.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-! 4.E-08 3.4E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Phenanthrene 0.00632 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4. E-05 
4.4'-DDD 0.O4068 mg/kg 1.4E-06 mg/kg/day 2.4E-01 (mg/kg/day)-1 3.E-07 8.1 E-06 mg/kg/day 5.0E-04 mg/kg/day 2.E-02 
4,4'-DDE 0.01474 mg/kg 5.0E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 2.E-07 2.9E-06 mg/kg/day 5.0E-04 mg/kg/day 6. E-03 ' 
4.4'-DDT 0.01467 mg/kg 5.0E-07 mg/kg/day 3.4E-OI (mglkg/day)-1 2.E-07 2.9E-06 mg/kg/day 5.0E-04 mg/kg/day 6. E-03 
alpha-Chlordane 0.0)914 mg/kg 6.5E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-07 3.8E-06 mg/kg/day S.OE-04 mg/kg/day 8, E-03 
Aroclor-1254 0.4495 mg/kg I.5E-05 mg/kg/day 2.0E+O0 (mg/kg/day)-1 3.E-05 * 8.9E-05 mg/kg/day 2.0E-05 mg/kg/day 4.E+00 
Dieldrin 0.01086 mg/kg 3.7E-07 mg/kg/day I.6E+0I (mg/kg/day)-1 6.E-06 2.2 E-06 mg/kg/day 5.0E-05 mg/kg/day 4. E-02 
gamma-Chlordane 0.0068 mg/kg 2.3E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-08 I.3E-06 mg/kg/day 5.0E-04 mg/kg/day 3. E-03 
Heptachlor Epoxide 0.00228 mg/kg 7.7E-08 mg/kg/day 9.IE+00 (mg/kg/day)-1 7.E-07 . 4.5E-07 ing/kg/day 1.3 E-05 mg/kg/day 3. E-02 
Technical Chlordane 0.38798 mg/kg 1,3 E-05 mg/kg/day 3.5E-01 (mg/kg/day)-1 5. E-06 B ' 7.7E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-01 
Cadmium 0.261 mg/kg NC NC 5.2 E-05 mg/kg/day l.OE-03 mg/kg/day S.E-02 
Lead 0.562 mg/kg I.9E-05 mg/kg/day LIE-04 mg/kg/day 
Manganese 23 mg/kg NC NC 4.6E-03 mg/kg/day I.4E-01 mg/kg/day 3. E-02 
Mercury 0.113 mg/kg NC NC 2.2 E-05 mg/kg/day 3. OE-04 mg/kg/day 7. E-02 
Mercury (methyl) 0.122 nig/kg NC NC 2.4E-05 nig/kg/day , 1.OE-04 mg/kg/day 2.E-01 

MACTEC E  f l an  d Consulting, Inc. 
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TABLE 7.32.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE; OLDER CHILD 


• 
EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
MEDIUM CHEMICAL CSF/UN1T RISK RID'RIC(l) HAZARD 

VALUE UNITS CANCER RISK MEDIUM POINT ROUTE CONCENTRATION CONCENTRATION QUOTIENT 
VALUE I UNITS VALUE 1 UNITS VALUE UNITS VALUE UNITS 

Toxicily Equivalent:v (Dioxin.—-mi) 0,0000757 mg/kg 2.66-09 nig/kg/day 1.56+05 (mg/kg/day)-1 4.6-04 I.SE-08 mg/kg/day 

1 
EXPOSURE ROUTE TOTAL 4.5-04 5.I.E+00 

EXPOSURE POINT TOTAL 4.E-04 . . 5.1,6+00 

1 EXPOSURE MEDIUM TOTAL 4.6-04 5.1.E+00 

[COMBINED FISH DIET TOTAL 4.E-04 , . .  . 5.1.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-04 , TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.1.E+-0 1 
NOTES; 
(I) - Blank cells indicate that an RfD or RfC is not avalailablc from the sources used to obtain dose-response dala for this risk asscssmcnl. 

NC - Not carcinogenic by this exposure route. 

N  A - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response dala and/or dermal absorption values are not available. 


Prepared by: KJA 
Checked by: AWS 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.33.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH BISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: CHILD 


EPC CANCER RISK CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UN1T RISK 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

VALVE UNITS VALVE UNITS 

BIOTA COMBINED FISH DIET DYERVILLE POND INGESTION Acenaphtti ylcne 0.00094 mg/kg NC NC 
Dibenzo(a,h)anlhracenc 0.00017 mg/kg 4.4E .9 mg/kg/day 7.36+00 (rag/kg/day)-1 
PI—laiithr—e 0.00632 mg/kg NC NC 
4,4-IDD 0.04068 mg/kg 1.06-06 mg/kg/day 2.46-01 (mg/kg/dayH 
4,4_1DE 0.01474 mg/kg 3.86-07 mg/kg/day 3.46-01 (mg/kg/day )-l 
4,4'-DDT 0.01467 mg/kg 3.8E-07 mg/kg/day 3.46-1 (mg/kg/day )-l 
alpba-Gilordane 001914 mg/kg 4.9E-07 mg/kg/day 3.56-01 (mg/kg/day )-l 
Aroclor-1254 0.4495 mg/kg 1.26-05 mg/kg/day 2.06+00 (rag/kg/day)-1 
Dieldrin 0.0I0S6 mg/kg 2.8E-07 mg/kg/day 1.66+01 (mg/kg/day)-1 
gamma-Ollordane 0.0068 mg/kg 1.85-07 nig/kg/day 3,56-01 (mg/kg_ay)-l 
Heptachlor Epoxide 0.00228 mg/kg 5.95-08 rag/kg/day 9.16+00 (mg/kg/day)-1 
Technical Chlordane 0.38798 mg/kg 1,06-05 mg/kg/day 3.56-01 (rag/kg/day)-1 
Cadmium 0.261 . mg/kg NC NC 
Lead 0,562 mg/kg 1.46-05 mg/kg/day -Manganese 23 mg/kg NC NC 
Mercury 0.113 mg/kg NC NC 
Mercury (methyl) 0,122 mg/kg NC NC 
Toxicily Equivalency (Dioxins/Furuns) 0.0000757 rag/kg 1.96-09 mg/kg/day 1,56+05 (mg/kg/day)-! 

EXPOSURE ROUTE TOTAL 
EXPOSURE POINT TOTAL 

6XPOSURE M6D1UM TOTAL 

COMBINED FISH DIET TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NOTES: 
(1) • Blank cells indicate thai an RfD or RfC is nol avatailable from the sources used io obtain dose-response dala for this risk assessment. 
NC • Nol carcinogenic by this exposure route, 
NA - Nol applicable; exposure route nut applicable for ihii clicinical/cxpoiurc medium. 
— Nol calculated; dote-rctponic data and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: AWS 

NON-CANCER HAZARD CALCULATIONS 

CANCER RISK 
INTAKE—XPOSURE 
CONCENTRATION 

VALUE 1IN1TS 

RID/R—'(I) 

VALUE UNITS 

HAZARD 
QUOTIENT 

2.86-07 rag/kg/day 6.06-02 rag/kg/day 5E-06 
3.E-08 5. IE-08 rag/kg/day 3.0E-02 mg/kg/day 2.6-06 

1.96-06 mg/kg/day 3.0E-02 "mg/kg/day 6.5-05 
3.5-07 1.26-05 mg/kg/day 5, OE-04 mg/kg/day 2.6-02 
1.6-07 4,46-06 mg/kg/day S.OE-04 mg/kg/day 9.5-03 
1.6-07 4.46-06 mg/kg/day 5.0E-O4 mg/kg/day 9.6-03 
2.6-07 5.86-06 mg/kg/day 5.05-04 mg/kg/day 1.6-02 
2.6-05 1.46-04 mg/kg/day 2.05-05 mg/kg/day 7.6+00 
4.6-06 3.36-06 mg/kg/day 5.0E-05 mg/kg/day 7.6-02 
6.6-08 2,06-06 mg/kg/day 5.0E-O4 mg/kg/day 4. E-03 
5.6-07 6,96-07 rag/kg/day 1.3E-05 nig/kg/day 5.5-02 
3.6-06 1.25-04 rag/kg/day S.OE-04 nig/kg/day 2.5-01 

7.86-05 mg/kg/day 1,06-03 mg/kg/day 8.5-02 
1.76-04 mg/kg/day 
6.96-03 mg/kg/day 1.45-01 mg/kg/day 5.6-02 
3.46-05 mg/kg/day 3.0E-04 mg/kg/day 1.6-01 
3.76-05 mg/kg/day , 1-OE-04 mg/kg/day 4.6-01 

3.E-04 2.36-08 nig/kg/day 

3.6-04 7.8,6*00 
3,6-04 7.8.5+00 
3.6-04 7,8.5+00 | 

3.E-04 7.8.E+00 1 

3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.8.E+00 | 

MACTEC Engineering and Consulting, Inc. 
51116.1S 
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TABLE 7-4.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT . INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS i NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UN1T RJSK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION '• 

RI_/RIC(1) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 4INITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIM6NT DYERVILLE POND INGESTION 2.Mc_ymaphtha1—e 0.031 mg/kg NC NC 4.7E-09 mg/kg/day 2.06-02 mg/kg/day 2.5 07 

Acenaphthylene 0.27 mg/kg NC NC 4. IE-08 rag/kg/day  6.06-02 mg/kg'day 7.E 07 
Bcnzo(a)_ith— cen c 2.6 mg/kg 6.8E-08 rag/kg/day 7.3E-1 (mg/kg/dayH 5.6-08 4.0E-07 mg/kg/day 3.0E-02 mg—g/day l.E 05 
Bcnzo(a)pyrene 2.2 mg/kg 5.8E-08 mg/kg/day 7.3E+O0 '(m'g/kg/day)-l 4.E-07 3.45-07 mg/kg/day 3.0E-02 mg/kg/day l.E 05 

Benzo(b)(1uoranuiene 4 rag/kg 1.0E-07 mg/kg/day 7.3E-01 (mg/kg/dayH 8.6-08 6.15-07 mg/kg/day 3.05-02 mg/kg/day 2.E 05 

Benzo(g,h.i)perylcnc 1.6 rag/kg NC NC 2.45-07 mg/kg/day 3.06-02 nig/kg/day 8.E 06 

Benzo(k)fluo—nUien c 1.1 mg/kg 2.9E-08 mg/kg/day 7.3E-02 (mg/kg/day)-l 2,6-09 1.7E-07' mg/kg/day 3.06-02 .rag/kg/day 6.6 06 

bis(2-EUiyIhcxyI)ph thalate 1.6 mg/kg 4.26-08 mg/kg/day I.4E -02 (mg/kg/dayH 6.6-10 2.464)7 mg/kg/day 2.06-02 rag/kg/day l.E 05 
Dibenzo(a.h)amh—cene 0.32 mg/kg 8.46-09 mg/kg/day 7.3E+00 (nig/kg/day)-! 6.6-08 4.96-08 mg/kg/day 3.06-02 mg/kg/day 2.6 06 
[ndciiof 1.2.3-cd)pyrcne 2 mg/kg 5.26-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 4.6-08 3.16-07 mg/kg/day 3.06-02 mg'kg/day 1.6 OS 
Phcnanlhrcnc 2.9 mg/kg NC NC 4,46-07 mg/kg'day 3.06-02 mg'kg'day I  E 05 
alpha-Gilordane 0 011 mg/kg 2,96-10 mg/kg'day 3.SE-0I (nig/kg/day)-! 1.6-10 I.7E-09 mg/kg/day 5,06-04 mg'k g/day 3.6 06 
Aroclor-1254 1.3 mg/kg 3.4E-08 mg/kg/day 2.06+00 (iiig/kg/day)-l 7. E-08 2.0E-07 mg/kg'day 2,06-05 mg'kg/day I  E 02 
Dieldrin 0.03 mg/kg 7.9E-I0 mg/kg/day 1-66+01 (mg/kg/day)-! l.E-08 4.6E-09 mg/kg'day 506-05 mg/kg/day 9.E 05 
Endosullan sulfate 0.011 mg/kg NC NC I7E-09 mg/kg'day 6.06-03 mg'kg'day 3.6 07 
Arsenic 2,1 mg-g 5.56-08 mg/kg/day 1.56+00 1 nig/kg/day)-1 8.E-08 3.26-07 mg/kg/day 3.06-04 mg'kg'day l.E 03 
Cadmium 4 mg-g NC NC 6,16-07 mg/kg/day l.OE-03 mg'kg'day 6.5 04 
Giromium 385 mg/kg NC NC 5.96-05 mg/kg/day 3.0E-03 mg'kg/day 2.E 02 
Lead 307 mg/kg 8.06-06 nig/kg/day 4.76-05 riig/kg/day 
Manganese 598 mg/kg NC NC 9.16-05 rag/kg/day 7.1 E-02 mg'kg/day l.E 03 
Mercury 1.06 mg/kg NC NC I.6E-07 nig/kg/day 3.0E-04 mg/kg/day 5.6 04 
Nickel 35 mg/kg NC NC 5.36-06 tng/kg/day 2.06-02 mg/kg'day 3.6 04 
Vanadium 28.4 mg/kg NC NC 4.36-06 mg/kg/day 7.06-03 mg/kg/day 6.E 04 
Toxicity Equivalency (Dioxins/1-'i—ins) 0.000152 mg/kg 4.06-12 rag/kg/day 1.56+05 (mg/kg/dayH 6.5-7 2.3E-II mg/kg/day 
Toxicity Equivalency (PCB Congenets 2.536-08 mg/kg 6.66-16 mg/kg/day 1.5E+05 (nig/kg/day)-I 1.5-10 3.96-15 mg/kg/day 

EXPOSURE ROUTE TOTAL 1.5-06 3.5-02 

DERMAL 2-Mclhylnaphlhal—c 0.031 mg/kg NC NC 2.16-09 rag/kg/day 2.05-02 mg'kg'day 1.6-07 

Acenaphthylene 0.27 mg/kg NC NC 1.86-08 mg/kg/day 6.05-02 mg/kg/day 3.6-07 
Bcnzo(a)amhraC—c 2.6 • mg/kg 3.06-08 mg/kg/day 7.3E-OI {nig/kg/dayH 2.5-08 1.8E-07 mg/kg/day 3.05-02 mg/kg/day 6.6-06 
Ben—(a)pyrcnc 2.2 mg/kg 2.56-08 mg/kg/day 7,36+00 (mg/kg/dayH 2.E-07 1.56-07 mg/kg/day 3.06-02 tng/kg/day 5.6-06 
Ben—(b)(luo—iilhcuc 4 mg/kg 4.664)8 mg/kg/day 7.3E-OI (mg/kg/day)-l 3.5-08 2.75-07 mg/kg/day 3.05-02 mg/kg/day 9.5-06 
Bell—(g.h.i)pcry)cnc 1.6 mg/kg NC NC 1.16-07 mg/kg/day 3.064)2 mg/kg'day 4.6-06 
Ben—.{kjOuo—nlheiic 1.1 mg/kg 1.36-08 rag/kg/day 7.36-02 (mg/kg/dayH 9.6-10 7.46-08 mg/kg'day 3.0E 4)2 mg/kg/day 2.E-06 
big/2-ElhyJhcxy))plii)ialatc 1.6 n _ - g I.4E-08 mg/kg/day 1.46-02 (nig/kg/dayH 2.6-10 8.35-08 mg/kg/day 2.0E-02 mg'kg'day 4,6-06 
Dibcnzo(a,h)an1l—„ene 0,32 mg-g 3.76-09 mg/kg/day 7,36+00 (mg/kg/day)-! 3.6-08 2.26-08 mg/kg/day 3.0E-02 mg/kg/day 7.6-07 
Indcn0(1,2,3-d)pyrenc 2 mg/kg 2.36-08 mg/kg/day 7.36-01 (mg/kg/dayH 2.E-08 1.45-07 mg/kg/day 3.0E-02 nig/kg/day 5.6-06 
Phenanl—-ene 2.9 mg/kg NC NC 2.05-07 mg/kg/day 3.0E-02 mg/kg/day 7.5-06 
alpha-Chlordane 0.011 mg/kg 3.9E-I1 mg/kg/day 3,56-01 (rag/kg/day)-! IE-I I 2.36-10 mg/kg/day 5.05-04 mg/kg/day 5.6-07 
Aroclor-1254 1.3 mg/kg 1.66-08 mg/kg/day 2.06+00 (mg/kg/day )-l 3.E-08 9.56-08 mg/kg/day 2.0E-05 mg/kg/day 5.6-03 
Dieldrin 0.03 mg/kg 2.76-10 ' mg/kg/day 1.66+01 (tiig/kg/dayH 4.E-09 1.66-09 mg/kg/day 5.06-05 mg/kg/day 3.6-05 
6—losulfan sulfate 0.011 rag/kg NC NC 5.76-10 rag/kg/day 6.06-03 mg'kg'day 1.6-07 
Arsenic 2.1 mg/kg 5.66-09 mg/kg/day 1.56+00 (mg/kg/day)-l 8.E-09 3.36-08 nig/kg/day 3.06-04 ing/kg/day 1.6-04 
Cadmium 4 mg/kg NC NC 2.16-09 nig/kg/day 2.56-05 rag/kg/day 8.6-05 
Chromium 385 mg/kg NC NC • 7.56-05 mg/kg/day 
Lead 307 mg/kg O.OE+00 mg/kg/day 
Manganese 598 nig/kg NC NC 2,86-03 mg/kg/day 
Mercury 1.06 mg/kg NC NC 2.16-05 mg/kg/day 
Nickel 35 mg/kg NC NC 8.06-04 mg/kg/day 
Vanadium 28,4 nig/kg NC NC 1.86-04 mg/kg/day 
Toxicily Equivalency (Dioxins/1-urons) 0.000152 mg-g 4.16-13 mg/kg/day 1.56+05 (nig/kg/dayH 6.E-08 2.45-12 mg/kg/day 
Toxicily 6quivalency (PCB Cimgeners 2.535-OS mg/kg 6.86-17 mg/kg/day 1.56+05 (mg/kg/day). 1 IE-II 3,95-16 mg/kg/day 

EXPOSURE R0UT6 TOTAL 4.E-07 "  5.6-03 
EXPOSURE POINT TOTAL 2. E-06 . 4.6-02 

EXPOSURE MEDIUM TOTAL . " 2, E-06 4.6-02 
SEDIMENT TOTAL 2. E-06 4.6-02 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7J4.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESB)ENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RiC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SURFACE SURFACE WATER DYERVILLE POND INGESTION Accnaphlhylcne 0.00000132 nig/1 NC NC 1.3E-10 mg/kg/day 6.0E-02 mg/kg/day 2. E-09 

WATER bis(2-Ethylhexyl)phthalatc 0.017 mg/I 3.0E-07 mg/kg/day I.4E-02 mg/kg/day 4.E-09 L7E-06 mg/kg/day 2.OE-02 mg/kg/day 9. E-05 

Aldrin 0.000023 mg/l 4.0E-10 mg/kg/day L7E+01 mg/kg/day ' 7. E-09 2.3E-09 mg/kg/day 3.0E-05 mg/kg/day 8. E-05 
alpha-Chlordane 0.000019 mg/l 3.3E-10 mg/kg/day 3.5E-01 mg/kg/day l.E-10 1.9E-09 mg/kg/day S.OE-04 mg/kg/day 4. E-06 

Endosulfan Sulfate 0.0000032 mg/I NC NC 3.3E-IO mg/kg/day 6.0E-03 mg/kg/day 5.E-0S 

Endrin Aldehyde 0.000005 mg/I NC NC 5.IE-I0 mg/kg/day 3.0E-04 mg/kg/day 2. E-06 

gamma-Chlordane 0.000021 mg/1 3.7E-10 mg/kg/day 3.5E-01 mg/kg/day I.E-10 2.1 E-09 mg/kg/day 5.0E-04 mg/kg/day 4, E-06 

Arsenic 0.0046 mg/l 8.0E-08 mg/kg/day 1.5E+O0 mg/kg/day I. E-07 4.7E-07 mg/kg/day 3.OE-04 mg/kg/day 2.E-03 

Barium 0.021 mg/l NC NC 2.1 E-06 mg/kg/day 7.0E-O2 mg/kg/day 3. E-05 
Chromium 0.0023 mg/l NC NC 2.3E-07 mg/kg/day 3.0E-O3 mg/kg/day 8. E-05 

Lead 0.0044 mg/l 7.7E-08 mg/kg/day 4.5 E-07 mg/kg/day 

Manganese 0.13 mg/t NC NC 1.3 E-05 mg/kg/day 2.4 E-02 mg/kg/day 6, E-04 

Mercury 0,00000394 mg/l NC NC 4.0E-I0 mg/kg/day 3.0E-04 mg/kg/day l.E-06 
Thallium 0.0022 mg/l NC NC 2.2 E-07 mg/kg/day 8.OE-05 mg/kg/day 3. E-03 
Nitrate 0.765 mg/l NC NC 7,8 E-05 mg/kg/day I.6E+00 mg/kg/day 5. E-05 
Nitriie-N 0.0865 mg/l NC NC 8.8E-06 mg/kg/day l.OE-01 mg/kg/day 9. E-05 
Toxicity Equivalency (Hio-ins/Fi trims) 0.000000861 mg/l I.5E-I1 tng/kg/day I.5E+05 • mg/kg/day 2. E-06 8 SE-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-06 5. E-03 

DERMAL Acenaphthylene 0,00000132 mg/t NC NC 6.OE-02 mg/kg/day 
bis(2-Eihylhcxyl)phllia1atc 0,017 mg/l 2.6E-05 mg/kg/day I.4E-02 mg/kg/day 4,E-07 1,5 E-04 mg/kg/day 2.0E 02 mg/kg/day 8.E-03 
Aldrin 0.000023 mg/l 2.0E-09 mg/kg/day I.7E+0I mg/kg/day 3.E-08 L2E-08 mg/kg/day 3.0E OS mg/kg/day 4.E-04 
alpha-Gilordanc 0.000019 mg/l 3.9E-08 mg/kg/day 3 5E-0I mg/kg/day l.E-08 2.3E-07 mg/kg/day S.OE 04 mg/kg/day 5.E-04 

Endosulfan Sulfate 0.0000032 mg/l NC NC 6.0E 03 mg/kg/day 
Endrin Aldehyde 0.00000 ft mg/l NC NC 2.0E-0S mg/kg/day 3.0E 04 mg/kg/day 7, E-05 
gamma-Qilo.daiie 0.000021 hig/1 4.3E-08 mg/kg/day 3.5E-OI mg/kg/day 2.E-08 2.5 E-07 mg/kg/day S.OE 04 mg/kg/day S.E-04 

Arsenic 0.0046 mg/l 2.9E-08 mg/kg/day I.5E+00 mg/kg/day 4.E-08 • 1.7 E-07 mg/kg/day 30E 04 mg/kg/day 6.E-04 

Barium 0.021 mg/l NC NC 7.7E-07 mg/kg/day 49E 03 mg/kg/day 2. E-04 
Chromium 0.0023 mg/l NC NC I.7E-07 mg/kg/day 7.5E-05 mg/kg/day 2.E-03 

Lead 0.0044 mg/l 
'Manganese 0.13 mg/l NC NC 4.8E-06 mg/kg/day 9.6E-04 mg/kg/day 5. E-03 

Mercury 0.(100-0394 mg/l NC NC I.4E-10 mg/kg/day 2.1 E-05 mg/kg/day 7. E-06 
Til-Ilium 0.0022 mg/I NC NC 8, IE-08 mg/kg/day 8.0E-05 mg/kg/day l.E-03 
Nit. ate 0,765 mg/l NC NC I.6E+00 mg/kg/day 
Niirile-N 0.086S mg/l • NC NC l.OE-01 mg/kg/day 
Toxicity Equivalency (Dio-ins/Turan-. 0.000000861 mg/l 1.7E-08 mg/kg/day l.SE+05 mg/kg/day 3.E-03 " L0E-07 mg/kg/day 

Ufa 

EXPOSURE ROUTE TOTAL 3.E-03 2. E-02 
EXPOSURE POINT TOTAL 3. E-03 2. E-02 

EXPOSURE MEDIUM TOTAL 3. E-03 2. E-02 
SURFACE WA TER TOTAL 3.E-03 2.E-02 

BIOTA COMBINED FISH DIET DYERVILLE POND INGESTION Acenaphthylene 0.00094 mg/kg NC NC 1.8E-0? mg/kg/day 6.0E-02 mg/kg/day 3.E-06 
Diben-0(a,h)anIhracene 0.00017 mg/kg 5.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4. E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day I. E-06 
Phenanthrene 0.00632 mg/kg NC NC I.2E-06 mg/kg/day 3.0E-O2 mg/kg/day 4.E-05 
4.4--DDD 0.04063 mg/kg 1.3E-06 mg/kg/day 2.4E-0J (mglkg/day)-l 3. E-07 7.8E-06 mg/kg/day 5. OE-04 mg/kg/day 2. E-02 
4.4'-DDE 0.01474 mg/kg 4.8E-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 2.E-07 2.8E-06 mg/kg/day 5.OE-04 mg/kg/day 6.E-03 
4.4'-DDT 0.01467 mg/kg 4.8E-07 mg/kg/day 3.4E-01 (mg/kg/day>-l 2. E-07 2.8E-06 mg/kg/day 5.0E-04 mg/kg/day 6. E-03 
alpha-Chlordane 0.01914 . mg/kg 6.3 E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-07 3.7E-06 mg/kg/day 5.0E-04 mg/kg/day 7. E-03 
Aroclor-1254 0.4495 mg/kg 1.5 E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-05 8.6E-05 mg/kg/day 2.0E-05 mg/kg/day 4.E+00 
Dieldrin 0.01086 mg/kg 3.6E-07 mg/kg/day 1.6E+01 (mg/kg/day)-1 6. E-06 2.1 E-06 mg/kg/day 5.0E-05 mg/kg/day 4. E-02 
gamma-Chlordane 0.006S mg/kg 2.2 E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 8. E-08 I.3E-06 mg/kg/day 5.0E-04 mg/kg/day 3, E-03 
Heptachlor Epoxide 0.00228 mg/kg 7.5E-08 mglkg/day 9.1E+00 {mg/kg/day)-! 7. E-07 4.4E-07 mg/kg/day L3E-05 mg/kg/day 3. E-02 

, Technical Chlordane 
Cadmium 

0.38798 
0.261 

mg/kg 
mg/kg 

1.3 E-05 
NC 

mg/kg/day 3.5E-01 
NC 

(mg/kg/day>-l 4.E-06 7.4E-05 
5.0E-0S 

mg/kg/day 
mg/kg/day 

5.0E-04 
l.OE-03 

mg/kg/day 
mg/kg/day 

LE-01 
S.E-02 

Lead 0.562 mg/kg 1.8E-05 mg/kg/day I.1E-04 mg/kg/day 
Manganese 23 mg/kg NC NC 4,4 E-03 mg/kg/day I.4E-01 mg/kg/day 3,E-02 
Mercury 0.113 mg/kg NC NC 2.2 E-05 mg/kg/day 3.OE-04 mg/kg/day 7, E-02 
Mercury (methyl) 0.122 mg/kg NC NC 2,3 E-05 mg/kg/day 1.OE-04 mg/kg/day 2.E-0I 

MACTEC En^ bnd Consulting, Inc. 
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TABLE 7.34.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR ACE; ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UNIT RISK RID/RICO) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 
Toxicity Equivalency (Dioxins/Furans) O.OO0O757 mg/kg 2.5E-09 rag/kg/day l.SE+05 (mg/kg/dayH 4.E-04 1.5E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-04 5.0.6+00 
EXPOSURE POINT TOTAL 4.E-04 . 5.0.6+00 

EXPOSURE MEDIUM TOTAL 4.E-04 5.0.E+00 

COMBINED FISH DIET TOTAL 4.E-04 5.0.E+00 .... 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA S.O.E-t-OO 

NOTES: 
(I) - Blank cells indicate thai an RID or RfC is not avalailabte from the sources used to obtain dose-response data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dosc-rcsponsc data and/or dermal absorption values are not available. 


Prepared by: KM 
Checked by: AWS 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7J5.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UN1TS 

CSF/UNITRISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

Rro/Rrc(i) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SED1M5NT DYERVILLE POND INGESTION 2-Melhylnaphlhal— c 0.031 mg/kg NC NC 7.4E-9 mg/kg/day 2.06-02 mg/kg/day 4.6-07 

Accnaphlhylcne 0.27 mg/kg NC NC 6.46-08 rag/kg/day 6.06 02 mg/kg/day 1.6 06 
Belize(a)anth—cene 2.6 rag/kg 1.1 E-07 mg/kg/day 7.3E-01 (nig/kg/day)-1 8.6-08 6,25-7 mg/kg/day . 3.06 02 mg/kg/day 2.6 05 

Bcuzo(a)pyrcne 2.2 mg/kg 9.0E-08 mg'kg/day 7.36+00 (mg/kg/dayH 7.5-07 5.25-07 mg/kg/day 3.05 02 mg/kg/day 2,6 05 

Bellao(b)Iluoranlhcne 4 mg/kg I.6E-07 nig/kg/day 7.36-01 (mg/kg'day)-! 1,5-07 9.55-07 mg'kg/day 3.05 02 mg/kg/day 3,6 05 
Bcnzd(g.h.i)pcrylenc 1,6 mg/kg NC NC 3.86-07 rag/kg/day 3.06 02 mg/kg/day l.E 05 
Benzo(k)l]uorariihciic 1.1 mg/kg 4.5E-08 mg/kg/day 7.36-02 (mg/kg/day)-1 3.E-09 2.6E-07 mg/kg/day 3.06 02 mg/kg/day 9.6 06 
bis(2-6lhy!hcxyl)plilhatalc 1.6 mg/kg 6.56-08 mg/kg/day 1.46-02 (mg/kg/day)-1 9.E-I0 3.86-07 nig/kg/day 2.05 02 mg'kg'day 2.6 05 

Dibcnzo(a,h)anth—ccnc 0.32 rag/kg 1.36-08 mg/kg'day 7.35+00 (mg/kg/day)-1 1,6-07 7.66-08 mg'kg/day 3.05 02 mg/kg/day 3.6 06 
hidcub(l.2,3-cd)pyrcnc 2 mg/kg 8.16-08 mg/kg'day 7,36-01 (mg/kg'day)-1 6.6-08 476417 mg/kg'day 3.05 02 mg'kg'day 2,6 05 
Phcnaillhrcnc 2.9 rag/kg NC NC 696-07 mg'kg/day 3.06 02 mg/kg/day 2.6 05 
alpha-Ollordanc 0.011 mg'kg 4.5E-10 mg'kg'day 3,56-01 (mg/kg/dayl-l 2.E-I0 2.6609 mg/kg/day 5,05 04 mg/kg/day 5.E 06 
Aroclor-1254 1.3 mg/kg 5.3E-08 tug'kg/day 2,05+00 (nig/kg/day)-l l.E-07 3 16-07 mg/kg/day 2,05 05 mg'kg'day 2-E 02 
Dieldrin 0.03 mg/kg I.2E-09 tug/kg/day 1.66+01 (nig/kg/day)-1 2. E-08 •7 16-09 mg/kg/day 5.05 05 mg'kg'day l.E 04 
Endosullan sulfate 0.011 mg/kg NC NC 2.66-09 mg/kg/day 6.06 03 mg/kg'day 4.E 07 
Arsenic 2.1 mg/kg 8.5E-08 nig/kg/day 1.56+00 (nig/kg/day)-l l.E-07 5.06-07 mg/kg/day  3.06 04 mg'kg/day 2.E 03 
Cadmium 4 mg/kg NC NC 9.56-07 mg/kg/day 1.06 03 mg/kg/day 9,6 04 
Chromium 385 mg/kg NC NC 9.16-05 mg/kg/day 3.06-03 mg/kg/day 3.6 02 
Lead 307 mg/kg 1.2E-05 mg/kg/day 7,36-05 mg/kg/day 
Manganese 598 mg/kg NC NC 1.46-04 mg/kg/day ; 7.15-02 mg/kg'day 2.6 03 
Mercury 1.06 mg/kg NC NC 2.56-07 mg/kg/day 3.06-04 mg/kg'day 8,6 04 
Nickel 35 mg/kg NC NC • 8.36-06 mg/kg/day 2.0E-02 mg/kg/day 4.6 04 
Vanadium 28.4 mg/kg NC NC 6.75-06 mg/kg/day 7.06-03 mg/kg/day 1.6 03 
Toxicity Equivalency (Dioxins/Furans) O.OOOI52 mg/kg 6.26-12 mg/kg/day 1.56+05 (mg/kg/day)-1 9.E-07 • 3.66-11 mg/kg/day 

Toxicity liquiva—icy (PCH Conge—— 2.53E.8 mg/kg 1.06-15 mg/kg/day 1.56+05 (mg/kg/day)-1 2.6-10 6,05-15 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.6-06 5,6-02 

DERMAL 2-Mcthylnaphthal—c 0.031 mg/kg NC NC 6.86-09 rag/kg/day 2.06-02 mg'kg'day 3.6-07 

Acenaphthylene 0.27 mg/kg NC NC 6.06-08 mg/kg/day 6.05-02 mg/kg'day 1.6-06 
Bcnz-a)anthraccnc 2.6 mg/kg 9,85-08 mg/kg/day 7.3E -01 (mg/kg/dayH 7.E-08 5.75-07 mg/kg/day 3.06-02 mg'kg/day 2.E-05 
Bcnzo(a)pyrcnc 2.2 mg/kg 8.36-08 mg/kg/day 7,36+00 (mg/kg/dayH 6 .6 -7 4.9E-07 mg/kg/day 3.05-02 rag/kg/day 2,6-05 
Ben—4h)t1uoratilheiic 4 mg/kg 1.56-07 mg/kg/day 7.3E-01 (mg/kg/day)-! l.E-07 8.85-07 mg/kg/day 3.0E-2 mg/kg/day 3.5-05 
llcli-)(g.li,i)nerylc„c 1.6 mg/kg NC NC 3.56-07  mg/kg/day 3.06-02 rag/kg/day 1.6-05 
Bcli/o(k)(1uoranlhcnc I.I mg/kg 4.26418 mg/kg/day 7.3E-02 (mg/kg/dayl-l 3 .6-9 2.4E-07' mg/kg/day 3.06-02 mg/kg/day 8.6-06 
bi-2-Elhylhcxyl)phtlulalc 1.6 mg/kg 4,76-08 mg/kg/day I.4E-02 (mg/kg/dayH 7.6-10 2.7E-07 mg/kg/day 2.06-02 mg/kg day 1.6-05 
Dibenz—a.b)antbrac—c 0.32 mg/kg 1.2E-08 mg/kg/day 7,36+00 (mg/kg/day)-1 9.6-08 7.15-08 mg/kg/day 3.06-02 mg'kg'day 2.6-06 
Indeno(I,2,3-cd)pyrene 2 mg/kg 7.6E-08 mg/kg/day 7.3E-01 (mg/kg/day )-I 6.6-08 4.4E-07 mg/kg/day 3.05-02 rag/kg/day 1.6-05 
Phenanthrene 2.9 mg/kg NC NC 6.4E-07 mg/kg/day 3.06-02 nig/kg/day 2.6-05 
alpha-Chlo— ane 0.011 mg/kg 1.3E-10 mg/kg/day 3.5E-01 (rag/kg/day)-! 4.6-11 7.5E-10 mg/kg/day 5.06-04 mg/kg/day 1.6-06 
Aroclor-1254 1.3 mg/kg 5.3E4)8 mg/kg/day 2.0E+00 (mg/kg—ay)-l 1.6-07 3.1E-07 mg/kg/day 2.06-05 mg/kg/day 2.6-02 
Dieldrin 0.03 rag/kg 8.7E-10 mg/kg/day I.6E+0I (mg/kg/day)-l 1.6-08 5.1E-09 mg/kg/day 5.0E-05 mg/kg/day 1.5-04 
6—losul—n sulfate 0.011 mg/kg NC NC 1.9E-09 mg/kg/day 6.06-03 mg/kg/day 3.5-07 
Arsenic 2.1 mg/kg 1.8E-08 nig/kg/day I.5E+00 (rag/kg/day)-1 3.6-08 LIE-07 mg/kg/day 3.06-04 rag/kg/day 4.6-04 
Cadmium 4 mg/kg NC NC 6.8E-09 mg/kg/day 2,56-05 mg/kg/day 3.5-04 
Chromium-
Lead 

385 
307 

mg/kg 
rag/kg 

NC 
0.0E+00 mg/kg/day 

NC 

-
. 7.56-05 mg/kg/day 

Manganese 598 rag/kg NC NC 2.86-03 mg/kg/day 
Mercury 1.06 mg/kg NC NC 2.16-05 nig/kg/day 
Nickel 35 mg/kg NC NC 8.06-04 mg/kg/day 
Vanadium 28.4 rag/kg NC NC .  1 I.8E-04 tng/kg/day 
Toxicity Equivalency (Dioxins/Fui ons) 0.000152 mg/kg 1.36-12 rag/kg/day l.SE+05 (rag/kg/day)-1 2.6-07 " 7.76-12  mg/kg/day 
Toxicily Equivut—cv (PCB Cohu—er.s 2.536-08 mg/kg 2.25-16 mg-g/day l.SE+05 (tng/kg/day)-1 3.6-11 — 1,36-15 mg/kg/day 

- EXPOSUR6 ROUT5 TOTAL 1.6-06 2.E-02 
EXPOSUR5 POINT TOTAL 3.6-06 7.E 02 

EXPOSURE MEDIUM TOTAL 3.E-06 7.6 02 
SEDIMENT TO TAL 3.E-06 7.E 02 

SURFACE SURFAC6 WAT5R DYERVILLE POND ING6STION Accnaphlhylcne O.OO0OOI32 mg/l NC NC 2.16-10 mg/kg/day 6.0E-02 mg/kg/day 3.E 09 
WATER bis(2-EIhylhcxyl)phlhalatc 0.017 mg/l 4.66-07 mg/kg/day 1.46-02 mg/kg/day 6.6-09 2.76-06 mg/kg/day 2,06 02 mg'kg/day l.E 04 

Aldrin 0.000023 mg/l 6.26-10 mg/kg/day 1.7E+01 mg/kg/day 1.6-08 3.65-09 mg/kg/day 3,06 05 mg/kg/day l.E 04 
alpha-Gilordanc 0.000019 mg/I 5.26-10 mg/kg/day 3.55-01 mg/kg/day 2.6-10 3.06-09 mg/kg/day 5.05 04 mg/kg/day 6.6 06 
Endosullan Sulfate 0.0000032 mg/l NC NC 5.16-10 mg/kg/day 6.06-03 mg/kg/day 8.6 08 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7J5.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE  RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RfC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

Endrin Aldehyde 0.000005 mg/l NC NC 7.9E-IO mg/kg/day 3.0E-04 mg/kg/day 3. E-06 

gamma-Chlordane 0.000021 mg/l 5.7E-I0 mg/kg/day 3.5E-01 mg/kg/day 2.E-10 3.3E-09 • mg/kg/day 5.0E-04 mg/kg/day 7. E-06 

Arsenic 0,0046 mg/I I.2E-07 mg/kg/day 1.5E+00 mg/kg/day 2. E-07 7.3E-07 mg/kg/day 3.OE-04 mg/kg/day 2. E-03 
Barium 0.021 mg/l NC NC 3.3E-06 mg/kg/day 7.0E-02 mg/kg/day 5, E-05 
Chromium 0.0023 mg/l NC NC 3.6E-07 mg/kg/day 3.0E-O3 mg/kg/day l.E-04 
Lead 0,0044 mg/l 1.2E-07 mg/kg/day 7.0E-07 mg/kg/day 

Manganese 0.13 mg/l NC NC 2.1 E-05 mg/kg/day 2.4E-02 mg/kg/day 9. E-04 
Mercury 0.00000394 mg/l NC NC 6.2E-10 mg/kg/day 3.0E-04 mg/kg/day 2,E-06 
Thallium 0.0022 mg/I NC NC 3.5 E-07 mg/kg/day 8.0E-05 mg/kg/day 4, E-03 
Nitrate 0,765 mg/l NC NC 1.2E-04 mg/kg/day I.6E+00 mg/kg/day 8. E-05 
Nitrite-N 00865 mg/l NC NC 1.4 E-05 mg/kg/day l.OE-01 mg/kg/day l.E-04 
Toxicity Equivalency (Dioxins/Furuns) 0.000000861 mg/l 2.3E-1I mg/kg/day l.SE+05 mg/kg/day 4.E-06 I.4E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 4. E-06 8. E-03 

DERMAL Acenaphthylene 0.00000132 mg/l NC NC 6.OE-02 mg/kg/day 
bis(2-Etliyl-Cxyl)plithalatc 0,017 mg/l 3.2E-05 mg/kg/day I.4E-02 mg/kg/day 4.E-07 I.9E-04 mg/kg/day 20E 02 nig/kg/day 9. E-03 
Aldrin 0.000023 mg/l 2.5E-09 mg/kg/day 1.7E+01 mg/kg/day 4.E-08 I.SE-08 mg/kg/day 3.0E 05 mg/kg/day 5.E-04 
alpha-Chlordane 0.OOOOI9 mg/l 4.8E-08 mg/kg/day 3.5E-OI mg/kg/day 2. E-08 2.8E-07 mg/kg/day 5.0E 04 mg/kg/day 6.E-04 
Endosulfan Sulfate 0.OOOOO32 mg/l NC NC 6.0E 03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 2.5 E-08 mg/kg/day 3.0E 04 mg/kg/day 8.E-05 

gamma-Chlordane 0.000021 mg/l 5.3 E-08 mg/kg/day 3.5E-01 mg/kg/day 2. E-08 3.1 E-07 mg/kg/day S.OE 04 mg/kg/day 6.E-04 
Arsenic 0.0046 mg/l 3.5 E-08 mg/kg/day I.5E+00 mg/kg/day 5. E-08 2.1 E-07 mg/kg/day 3.0E 04 mg/kg/day 7.E-04 
Barium 
Chromium 

0.021 
0.0023 

mg/I 
mg/t 

NC 
NC 

NC 
NC , 9.4E-07 

2.1 E-07 
mg/kg/day 
mg/kg/day 

4.9E 03 
7,5 E-05 

mg/kg/day 
mg/kg/day 

2. E-04 
3.E-03 

Lead 0.0044 mg/I 
Manganese 0.13 mg/l NC NC 5.8E-06 mg/kg/day 9.6E-04 mg/kg/day 6. E-03 
Mercury 0.00000394 mg/l NC NC I.8E-10 mg/kg/day 2, IE-05 mg/kg/day 8.E-06 
Thallium 0.0022 mg/l NC NC 9.9E-08 mg/kg/day 8.0E-O5 mg/kg/day l.E-03 
Nitrate 0.765 mg/l NC NC - 1.6E+00 mg/kg/day 
Nitritc-N 0.0865 mg/l NC NC - l.OE-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Furuns) 0.000000861 -mg/l 2. IE-08 mg/kg/day L5E+05 mg/kg/day 3. E-03 1.2 E-07 mg/kg/day 

liXPOSUHl'. I.OWTI. TOTAL 3. E-03 2. E-02 
I'.XPOSUKJ. POINT TOTAL 3.E-03 3. E-02 

EXPOSURE MEDIUM' OTAL 3. E-03 3. E-02 
SURFACE WA "ER TOTAL 3.E-03 3.E-02 

BIOTA COMBINED FISH DIE. DYERVILLE POND INGESTION Accnaphlhylcne 0.00094 mg/kg NC NC 1.9E-07 mg/kg/day 6.0E-02 mg/kg/day 3. E-06 
Dibenzo(a,h)anlhracene 0.00017 mg/kg 5.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4. E-08 3.4E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Phenanthrene 0.00632 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4, E-05 
4.4'-DDD 0.04068 mg/kg 1.4E-06 mg/kg/day 2.4E-0I (mg/kg/day)-1 3. E-07 8.1 E-06 mg/kg/day 5.0E-04 mg/kg/day 2. E-02 
4.4'-DDE 0.01474 mg/kg 5.0E-O7 mg/kg/day 3.4E-0I (mg/kg/day)-1 2. E-07 2.9E-06 mg/kg/day 5.0E-04 mg/kg/day 6. E-03 
4.4'-DDT 0.01467 mg/kg 5.0E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 2.E-07 2.9E-06 mg/kg/day 5.0E-04 mg/kg/day 6, E-03 
i.pha-Ch-Ordane 0.01914 mg/kg 6.5E-07 mg/kg/day 3.5E-AI (mg/kg/day)-1 2.E-07 3.8E-06 mg/kg/day 5.0E-04 mg/kg/day 8, E-03 
Aroclor-1254 0.4495 mg/kg , 1.5E-0S mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-05 8.9E-05 mg/kg/day 2.0E-05 mg/kg/day 4.E+00 
Dieldrin 0.01086 mg/kg 3.7E-07 mg/kg/day 1.6E+01 (mg/kg/day)-1 6.E-06 2.2E-06 mg/kg/day 5.OE-05 mg/kg/day 4.E-02 
gamma-Chlordane 0.0068 mg/kg 2.3E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 8.E-08 I.3E-06 mg/kg/day 5.0E-04 mg/kg/day 3, E-03 
Heptachlor Epoxide 0.00228 mg/kg 7.7E-08 mg/kg/day 9.1E+00 (mg/kg/day)-1 7.E-07 4.5E-07 mg/kg/day 1.3 E-05 mg/kg/day 3, E-02 
Technical Chlordane 0.38798 mg/kg 1.3 E-05 rag/kg/day 3.5E-01 (mg/kg/day)-1 5.E-06 7.7E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-0I 
Cadmium 0.261 mg/kg NC NC 5.2E-05 mg/kg/day l.OE-03 mg/kg/day 5, E-02 
Lead 0.562 mg/kg I.9E-05 mg/kg/day - I.IE-04 mg/kg/day 
Manganese 23 mg/kg NC NC 4.6E-03 mg/kg/day 1.4E-01 mg/kg/day 3,E-02 
Mercury 0.113 mg/kg NC NC 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7, E-02 
Mercury (methyl) 0.122 mg/kg NC NC 2.4E-05 mg/kg/day I.OE-04 mg/kg/day 2.E-0I 
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TABLE 7.3S.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UOTT RISK Rlb/RICO) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE 1 UNITS VALUE I UNITS 

Toxicity Equivalency (Dioxins/Furans) O.O0O07S7 rag/kg 2.66-09 mg/kg/day I.5E+05 (mg_g/dayH 4.6-04 1.56-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.6-04 5.1.5+00 
5XPOSURE POINT TOTAL 4.6-04 5.I.E+00 

EXPOSURE MEDIUM TOTAL 4.6-04 . , . , 5.1.5+00 

COMBINED FISH DIET TOTAL 4.E-04 5.1.E+00 >. 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.2.E+-00 

NOTES: 
(1) - Blank cells indicate that an RID or RfC is not avalailable from the sources used lo obtain dose-response data for this risk assessment. 

NC • Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- • Not calculated; dose-response data and/or dermal absorption values arc not available. 


Prepared by: KJA 
Checked by: AWS 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.36.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE  RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE. 

ROUTE 
CHEMICAL . VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

_>F/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICO) HAZARD 
QUOTIENT 

VALUE 1 UN1TS VALUE UNITS VALVE UNITS VALUE UNITS 

SEDIM6NT SEDIMENT DYERVILLE POND INGESTION 2-Mctllyinaphlhalcne 0.031 mg/kg NC NC 5.9E-08 mg'kg/day 2.06-02 rag/kg/day 3,6-06 

Acenaphlhylenc 0.27 mg/kg NC NC 5.1 E-07 mg'kg'day 6.06-02 nig/kg/day 9.6-06 

Benzo(a)anI]—icene 2.6 mg/kg 4.2E -07 mg/kg/day 7.3E-01 (mg/kg/dayH 3.6-07 4.9E-06 mg/kg/day 3 ,06 .  2 nig/kg/day 2.6-04 
Senzcx_)pyT—c 2.2 mg/kg 3.66-07 mg/kg/day 7.3E+00 (mg/kg/dayl-l 3.E-06 4.25-06 mg_g/day 3.0E-02 mg/kg/day 1.6-04 
Ben zo(b)(luora—hen c 4 rag/kg 6.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.6-07 7.65-06 mg/kg/day 3.0E .2 mg/kg/day 3.E-04 
Bcnzo(g.h.i)peryIcne 1.6 nig/kg NC NC 3.0E-06 mg/kg/day 3.06-02 mg/kg/day 1.5-04 
8enzo(k)fluoranthene 1.1 rag/kg 1.8E-07 mg/kg/day 7.35-02 (nig/kg/day )-l 1.6-08 2.1E-06 mg/kg/day 3.OE-02 mg/kg/day 7  5 05 
bis(2TEthyIh—yl)phthalate 1.6 mg/kg 2.6E-07 mg/kg/day 1.4E-02 (mg/kg/day )-t 4.E-09 3.0E-06 mg/kg/day 2.0E-02 mg/kg'day 2.5 04 
Dibenzo(a,h)antt—i cene 0.32 mg/kg 5.2E-08 mg/kg/day 7.3E+00 (mg/kg/day )• I 4.E-07 6.1E-07 mg/kg/day 3.06-02 rag/kg/day 2-6 05 
Indcno(l,2.3-d)pyrcne 2 mg/kg 3.36-07 mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-07 3.8EJ mg/kg/day 3.05-02 mg/kg/day 1.5 04 
Phenanf—-en c 2.9 mg/kg NC NC . 5.5E- — mg/kg/day 3.06-02 mg/kg/day 2.6 04 
alpha-Oliordane 0.011 mg-g 1.864)9 mg/kg/day 3.5E-I (mg/kg/dayH 6.E-10 2.15-08 mg/kg/day 5.05-04 mg/kg/day 4.5 05 
—ocIor-1254 1.3 rag/kg 2.16-7 mg/kg/day 2.0E+O0 (mg/kg/dayH 4.E-07 2.56-06 mg/kg/day 2.05-05 mg/kg/day l.E 01 
Dieldrin 0,03 mg/kg 4 .96-9 nig/kg/day I.6E+OI (nig/kg/dayl-l 8.E-08 5.754)8 rag/kg/day 5.05-05 nig/kg/day l.E 03 
Endosulfan sulfate 0,011 mg/kg NC NC 2.15-08 mg'kg/day 6.05-03 nig/kg/day 3.E 06 
Arsenic 2.1 mg/kg 3.46-07 rag/kg/day I.5E+O0 (mg/kg/day )-l 5.E-07 4.05-06 mg/kg/day 3.05-04 mg/kg/day l.E 02 
Cadmium 4 mg/kg NC NC 7.65 06 mg/kg'day 1.06-03 mg/kg/day 8.E 03 
Giroinium 385 mg/kg NC . NC 7.36 04 mg/kg/day 3.06-03 mg/kg/day 2.E 01 
Lead 307 mg/kg 5.06-05 mg/kg/day 5.85 04 mg'kg/day 
Manganese 598 mg/kg NC NC . LIE 03 mg/kg/day 7.1 E-02 mg'kg/day 2.6 02 
Mercury 1.06 mg/kg NC NC 2.06 06 nig/kg/day 3.OE-04 nig/kg/day 7.5 03 
Nickel 35 mg/kg NC NC 6.6E 05 mg'kg/day 2.0E-02 mg/kg/day 3.E 03 
Vanadium 28.4 mg/kg NC NC S.4E 05 mg/kg/day 7,06-03 tng/kg/day 8.6 03 
Toxicily Equivalency (Dioxin..—'u—ns) 0000152 mg/kg 2.55-11 rag/kg/day 1.56+05 (rag/kg/day)-1 4.E-06 2.9E 10 mg'kg/day 
Toxicily Equivalency (PCB Congeners 2,536-08 mg/kg 4.16-15 mg/kg/day 1.55+05 (rag/kg/day)-1 6.5-10 4.86-14 mg/kg/day 

EXPOSURE ROUT6 TOTAL 9.E-06 .. . 4,6-01 

D6RMAL 2-Methylnaphthalcnc 0.031 mg/kg NC NC 2.15-08 mg/kg/day 2,05-02 nig/kg/day 1,6-06 
Acenaphthylene 0,27 mg/kg NC NC I-9E-07 rag/kg/day 6.05-02 mg/kg/day 3.E-06 
Bet—o(a)anthraccne 2,6 mg/kg 1.5E-07 mg/kg/day 7.36-01 (mg/kg/day)-1 l-E-07 1.86-06 mg/kg/day 3.06-02 mg/k g/day 6,6-05 
Ben—>(a)pyrcnc 2.2 rag/kg 1.3E -07 mg/kg/day 7.36+00 (mg/kg/dayH l.E-06 1.55-06 mg/kg/day 3.05-02 nig/kg-ay 5.6-05 
Bcnzotbjfluoranthcne 4 mg/kg 2.46-07 mg/kg/day 7.36-01 (rag/kg/day)-! 2.E-07 2.86-06 mg/kg/day 3.06-02 mg/kg/day 9.5-05 
Bcn/—g,h,i)pcrylenc 1.6 tug/kg NC NC 1.16-06 mg/kg/day 3.05-02 mg/k g/day 4.E-05 
Hell—,(k trtiiorantlienc LI mg/kg r,.5l'.-(IH t„X—g/duy 7.36-02 (tug/kg/dayl-l 5.6-09 7.6P.4I7 mg/kg/day 3.0E-D2 mg'kg'day 3,6-05 
bi-2-—hytl-xyllphlliaUlc l.r, iiiB/kl! 7.31141K nig—u/day 1,46-02 (uig/kg/dayj-l IE-09 8.56-07 mg/kg'day 2.0E-02 mg/kg/day 4 E-05 
Dibeii——,h)aiul—iccuc 0.32 mg/kg 1,96-08 nig—g/day 7.36+00 (nlg/kg/day)-1 l.E-07 2.2E-7 rag/kg/day 3.05-02 tng/kg/day 7.E-06 
Ind—0(1,2,3-—Ipyrcnc 2 mg/kg 1.26-07 nig/kg/day 7.3E-OI (_g_g/day)-l 9.5-08 1.4E-06 nig/kg/day 3.0E-02 mg/kg/day 5.6-05 
Phenanthrene 2.9 mg/kg NC NC . 2.06-06 mg/kg/day 3.06-02 mg/kg/day 7.6-05 
alpha-Chlordane 0.011 mg/kg 2.06-10 mg/kg/day 3.5E-01 (rrig/kg/day)-l 7.E-I1 2.36-09 mg/kg/day 5.06-04 nig/kg/day 5.6-06 
Aroclor-1254 1.3 mg/kg 8.36-08 mg/kg/day 2.06+00 (mg/kg/day)-l 2.E-07 9.76-07 mg/kg/day 2.0E-05 mg/kg/day 5.6-02 
Dieldrin 0.03 mg/kg I.4E-09 mg/kg/day 1.66+01 (nig/kg/day )-l 2.E-08 1.6E-08 mg/kg/day S.OE .5 mg/kg/day 3.6-04 
6ndosuIran sullale 0.011 mg/kg NC NC 5.9E-09 mg/kg/day 6.0E-03 mg/kg/day 1,6-06 
Arsenic 2.1 mg/kg 2.9E-08 mg/kg/day 1.56+00 (mg/kg/day )-l 4. E-08 3.4E-07 mg/kg/day 3.0E-04 nig/kg/day 1.6-03 
Cadmium 4 mg/kg NC NC 2. IE-08 mg/kg/day 2.5E-05 mg/kg/day 9.6-04 
Chromium 385 mg/kg NC NC 7.SE-05 mg/kg/day 
Lead 
Manganese 

307 
598 

mg-g 
mg/kg 

0.06+00 
NC 

rag/kg/day .NC 2.8E-03 mg/kg/day 
Mercury 1.06 nig/kg NC NC 2.16 .5 mg/kg/day 
Nickel 35 mg/kg NC NC 8.06-04 rag/kg/day 
Vanadium 28.4 mg/kg NC NC 1.85-04 mg/kg/day 
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TABLE 7.36.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET • DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RfD/RfC(l) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

Toxicity Equivalency (Dioxias/Furans) 0.000152 mg/kg 2.IE-I2 mg/kg/day l.SE+05 (mg/kg/day). 1 3.E-07 2.4E-11 rag/kg/day 
Toxicity Equivalency (PCB Congeners 2.53E-08 mg/kg 3.5E-I6 mg/kg/day l.SE+05 (mg/kg/day)-1 5.E-11 4.0E-15 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 S.E-02 
EXPOSURE POINT TOTAL ^ l.E-05 5.E-0I 

EXPOSURE MEDIUM TOTAL l.E-05 5.E-01 

SEDIMENT TOTAL l.E-05 5.E-01 

SURFACE SURFACE WATER DYERVILLE POND INGESTION Acenaphthylene 0.00000132 mg/I NC NC 6.3 E-10 mg/kg/day 6.0E-O2 mg/kg/day l.E-08 
WATER bis(2-Elhylhcxyl)phIhaIatc 0.017 mg/l 6.9E-07 mg/kg/day 1.4E-02 mg/kg/day l.E-08 8.1 E-06 mg/kg/day 2.0E-O2 rag/kg/day 4. E-04 

Aldrin 0.000023 mg/l 9.4E-10 mg/kg/day I.7E+01 mg/kg/day 2. E-08 1. IE-08 mg/kg/day 3.0E-05 mg/kg/day 4.E-04 
alpha-Chlordane 0.000019 mg/l 7.7E-10 mg/kg/day 3.5E-OI mg/kg/day 3.E-10 9.0E-O9 mg/kg/day 5.0E-O4 mg/kg/day 2. E-05 
Endosulfan Sulfate 0.0000032 mg/l NC NC l.SE-09 mg/kg/day 6.0E-03 mg/kg/day 3. E-07 
Endrin Aldehyde 0.000005 mg/l NC NC 2.4E-09 mg/kg/day 3.0E-04 mg/kg/day 8.E-06 
gamma-Chlordane 0.000021 mg/1 8.5E-10 mg/kg/day 3.5E-01 mg/kg/day 3.E-10 1.0E-08 mg/kg/day S.OE-04 mg/kg/day 2. E-05 
Arsenic 0.0046 mg/I, 1.9E-07 mg/kg/day I.5E+00 mg/kg/day 3.E-07 2.2E-06 nig/kg/day 3. OE-04 mg/kg/day 7. E-03 
Barium 0.021 mg/l NC NC I.0E-05 mg/kg/day 7.0E-O2 mg/kg/day l.E-04 
Chromium 0.0023 mg/l NC NC I.I E-06 mg/kg/day 3.0E-03 mg/kg/day 4. E-04 
Lead 0.0044 mg/I 1.8E-07 mg/kg/day 2. (E-06 mg/kg/day 
Manganese 0.13 mg/l NC NC 6.2 E-05 mg/kg/day 2.4E-02 mg/kg/day 3.E-03 
Mercury 0.00000394 mg/l NC NC I.9E-09 mg/kg/day 3. OE-04 mg/kg/day 6.E-06 

r Thallium 0.0022 mg/l NC NC I.OE-06 mg/kg/day 8.0E-05 mg/kg/day I.E-02 
Nitrate 0 765 mg/l NC NC 3.6 E-04 mg/kg/day I.6E+00 Tng/kg/day 2.E-04 
Niiritc-N 0.0865 mg/l NC NC 4.1 E-05 mg/kg/day l.OE-01 mg/kg/day 4. E-04 
Toxicity Equivalency (Djoxiiis/Kiiriins) 0O0OOO086I mg/l 3.5E-1I mg/kg/day l.SE+05 mg/kg/day 5.E-06 4.1E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 6, E-06 2. E-03 

DERMAL Accnaphlhylcne 0,00000132 mg/l NC NC 6.0E-0. mg'kg/day 
bis(2-Elhylhc-yl)plithatate 0,017 mg/l 9.0E-06 mg/kg/day I.4E-02 mg/kg/day l.E-07 1.OE-04 mg/kg/day 2.OE-03 nig/kg/day S.E-03 
Aldrin 0.000023 mg/l 7.0E-10 mg/kg/day I.7E+01 mg/kg/day l.E-08 8.2E-09 nig/kg/day 3.0E-O5 mg'kg/day 3.E-04 
alpha-Chlordane 0,000019 mg/l 1.4 E-08 mg/kg/day 3.5E-01 mg/k g/day 5.E-09 ., I.6E-07 mg/kg/day S.OE-04 mg/kg/day 3,E-04 
Endosulfan Sulfate 0.-O0O032 mg/l NC NC 6.0E-O3 mg/kg/day 
-.iKtrin Aldehyde 0.000005 •"-/I NC NC I.4E-0B mg/kg/day 3.0E-04 mg/kg/day 5,E-05 
gamina-. Iilordanc (..(100021 mg/l 1.511-08 mg/kg/day 3.5B-OI mg/kg/day S.E-09 ,.. L7E-07 nig/kg/day S.OE-04 mg/kg/day 3,E-04 

^ Arieiiic 11.0046 mg/l 10E-0K mg/k g/day 1.5E+00 mg/kg/day 2,E-08 . r I.2E-07 mg/kg/day 30E-O4 mg/kg/day 4. E-04 
Barium 0.021 mg/l NC NC 5.3E-07 mg/kg/day 4.9E-03 mg/kg/day l.E-04 
Chromium 
Lead 

0.0023 
0.0044 

mg/l 
mg/l 

NC 

-
NC 

~ 
, , 1.2E-07 mg/kg/day 7.5E-05 mg/kg/day 2. E-03 

Manganese 0.13 tng/i NC NC _3.3E-06 mg/kg/day 9.6E-04 mg/kg/day 3. E-03 
Mercury 0.00000394 nig/1 NC NC I.OE-10 mg/kg/day 2. IE-05 rag/kg/day 5. E-06 
Thallium 0.0022 mg/l NC • NC 5.6E-08 mg/kg/day 8.0E-05 mg/kg/day 7.E-04 
Nitrate 0.765 mg/l NC NC j - 1.6E+00 mg/kg/day 
Nitritc-N 0.0865 mg/1 NC NC -- l.OE-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans; 0.000000861 mg/1 6.0E-09 mg/kg/day I.5E+.5 mg/kg/day 9. E-04 7.0E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 9.E-04 ' l-E-02 
EXPOSURE POINT TOTAL 9. E-04 4,E-02 

EXPOSURE MEDIUM TOTAL 9.E-C4 4. E-02 
SURFACE WA ER TOTAL 9.E-04 4. E-02 

BIOTA COMBINED FISH DIE' DYERVILLE POND INGESTION Acenaphthylene 0.00094 mg/kg NC NC 2.8 E-07 mg/kg/day 6.OE-02 mg/kg/day 5. E-06 
Dibenzo(a.h]anthracene 0.00017 mg/kg 4.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-.8 5. IE-08 mg/kg/day 3.OE-02 mg/kg/day 2.E-06 
Phenanthrene 0.00632 mg/kg NC NC L9E-06 mg/kg/day 3.0E-O2 mg/kg/day 6. E-05 
4,4'-DDD 0.04068 mg/kg 1.0E-O6 mg/kg/day 2.4E-01 (mg/kg/day)-1 3.E-07 I.2E-05 mg/kg/day 5. OE-04 mg/kg/day 2.E-02 
4,4'-DDE 0.01474 mg/kg 3.8E-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 t.E-07 4.4 E-06 mg/kg/day 5.OE-04 mg/kg/day 9, E-03 
4,4'-DDT 0.01467 mg/kg 3.8E-07 mg/kg/day 3.4E-0I (mg/kg/day)-1 I. E-07 4.4E-06 mg/kg/day 5.0E-04 mg/kg/day 9, E-03 
alpha-Chlordane 0.01914 mg/kg 4.9E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-07 5.8E-06 mg/kg/day 5.OE-04 ing/kg/day l.E-02 
Aroclor-1254 0.4495 mg/kg 1.2 E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-05 ' I.4E-04 rag/kg/day 2.0E-O5 mg/kg/day 7.E+00 
Dieldrin 0.01086 mg/kg 2.8 E-07 mg/kg/day I.6E-K11 (mg/kg/day)-1 4.E-06 .. 3.3E-06 nig/kg/day 5.0E-O5 mg/kg/day 7. E-02 
gamma-Chlordane 0.0068 mg/kg L.E-07 mg/kg/day 3.5E-01 (mg/kg/day)-I 6. E-08 . 2.0E-O6 mg/kg/day 5.0E-04 mg/kg/day 4. E-03 
Heptachlor Epoxide 0.00228 mg/kg 5.9E-08 mg/kg/day 9.1E+00 (rag/kg/day)-1 5. E-07 6.9E-07 mg/kg/day 1.3E-05 mg/kg/day S.E-02 
Technical Chlordane 0.38798 nig/kg 1.0E-05 mg/kg/day 3.5E-01 (mg/kg/day)-l 3, E-06 I.2E-04 mg/kg/day 5.0E-04 mg/kg/day 2.E-01 

"~ ' Cadmium 0.261 mg/kg NC NC 7.8E-0S mg/kg/day • l.OE-03 mg/kg/day 8. E-02 

MACTEC Enj 
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TABLE 7J6.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE; CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UNIT RISK RfD/R—"(1) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE 1 UNITS VALUE UNITS 

Lead 0.562 mg/kg 1.46-05 mg/kg/day I.7E-04 mg'kg/day 
Manganese 23 mg/kg NC NC 6.96-03 mg/kg/day 1,46-01 mg/kg/day 5.E-02 

Mere ury 0.113 mg-g NC NC 3.4E-05 mg'kg/day 3,06-04 mg/kg/day 1.6-01 

Mercury (melbyl) 0.122 mg/kg NC NC 3.7E-05 mg/kg/day 1,06-04 mg/kg/day 4.6-0! 

Toxicity Equivalency (Dioxins/Furans) 0.0000757 mg/kg 1.9E-09 rag/kg/day I.5E+05 (rag—g/dayH 3.E-04 2.36-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-04 7.8.5+00 
EXPOSURE POINT TOTAL 3.E-04 7.8.5+00 

EXPOSURE MEDIUM TOTAL 3.E-04 7.8.6+00 

COMBINED FISH DIET TOTAL .3.E-04 7.8.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA l.E-03 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.3.E4-00 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is nol avalailable from the sources used to obtain dose-response data for this risk assessment. 

NC • Not carcinogenic by this exposure route. 

NA • Not applicable: exposure route nol applicable for this chemical/exposure medium. 

- • Nol calculated; dose-response data and/or derma) absorption values arc nol available. 


Prepared by; KJA 
Checked by: AWS 

MACTEC Engineering and Consulting. Inc. 
51226.13 



TABLE 7.1.CT , 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNlt RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RtCd) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VA1.UF. 1IN1TS VALUE UNITS 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-MelhylnaphUialcnc 0.01855 mg/kg NC . NC I.1E-I0 mg/kg/day 2.05-02 mg/kg'day 5.5-09 

Acenaphthylene 0.0589 mg/kg NC NC 3.5E-10 mg/kg/day 6.06-02 mg/kg/day 6.E-09 

Benzo(a)anlhracene 0.52 mg/kg . I.7E-10 mg/kg/day 7.35-01 (mg/kg/day )-I 1.6-10 3.IE-09 mg/kg/day 3.06-02 mg/kg/day l.E-07 

Ben zo(a)pyrene 0.53 mg/kg 1.8E-10 rag/kg/day 7.36+00 (rag/kg/dayH l.E-09 3.16-09 mg/kg/day 3.05-02 mg/kg/day l.E-07 

Benzo(b)fluor—thene 0.63 mg/kg 2.IE-10 rag/kg/day 7.3E-OI (mg/kg/dayH 2.E-I0 3.76-09 mg/kg/day 3.05-2 rag/kg/day 1.6-07 

Bcnzo(g.ru)r—rylcnc 0.4 mg/kg NC NC 2.35-09 mg/kg/day 3.05-02 nig/kg/day 8.6-08 

Dibcnzo(a.h)anln—cene 0.15 mg/kg 5.0E-II mg/kg/day 7.35+O0 (mg/kg/dayH 4.E-10 8.8E-10 mg/kg/day 3.0E-02 mg/kg/day 3.5-08 
I—Ieno( l,2.3-cd)pyrcnc 0.43 mg/kg 1.46-10 mg/kg/day 7.3E -01 (mg/kg/dayH I.E-10 2.5E-09 mg/kg/day 3.06-02 mg/kg/day 8.5-08 
Phenanttu—e 0.54 mg/kg NC NC 3.2E-09 mg/kg/day 3.064)2 mg/kg/day l.E-07 

alpha-Chlordane O.OOI33 mg/kg 4.5E-I3 mg/kg/day 3.5E-1 (mg_g_ayH 2.E-I3 7.8E-12 rag/fc g/day 5.0E-O4 mg/kg/day 2.6-08 
Aroclor-1254 0.032 mg/kg 1.IE-II mg/kg/day 2.0E+O0 (mg/kg/dayH 2.E-11 I.9E-10 mg/kg/day 2.0E-5 mg/kg/day 9.5-06 

Aroclor-1268 0.023 mg/kg 7.7E-I2 mg/kg/day 2.0E+00 (mg/kg/dayH 2.E-II 1.4E-10 rag/kg/day 2.0E-05 mg/kg/day 7.5-06 

gamma-Qliordane 0.00065 , mg/kg 2.2E-13 mg/kg/day 3.5E-01 (mg/kg/dayH 8.E-I4 3.8E-I2 -mg/kg/day S.OE-04 mg/kg/day 8.5-09 

Technical Chlordane on mg/kg 3.7E-11 mg/kg/day 3.5E-01 (rag/kg/day H I.E-11 6.3E-IO mg/kg/day S.OE-04 mg/kg/day 1.6-06 

Aluminum 9841 mg/kg NC NC 5.8E-OS mg/kg/day I.0E+O0 mg/kg/day 6.5-05 
Arsenic 2.7 rag/kg 9.1E-10 mg/kg/day I.5E+00 (mg/kg/dayH 1.6-09 I.6E-08 mg/kg/day 3.0E-O4 nig/kg/day 5.6-05 
Cadmium 0.37 ' mg/kg NC NC 2.2E-09 mg/kg/day 1.0E.3 mg/kg/day 2.6-06 

Chromium 10.4 mg/kg NC NC 6. IE-08 nig/kg/day 3,06-03 mg/kg'day 2,6-05 

Copper I I  S rag/kg NC NC 6.95-08 nig/kg/day 3,06-02 mg/kg/day 2.6-06 
Lead 40.5 rag/kg 1.46-08 rag/kg/day 2.4E-07 mg/kg/day 
Manganese 711 mg/kg NC NC 4.25-06 mg/kg/day 7TE-02 mg/kg/day 6,6-05 
Mercury 0.051 mg/kg NC NC 3.06-10 mg/kg/day 3.06-04 mg'kg/day 1.5-06 
Nickel 10.1 rag/kg NC NC 5,96-08 mg/kg/day 2.0E-02 mg/kg/day 3.6-06 
Thallium 0.354 mg/kg NC NC 2.16-09 mg/kg/day 80E-05 mg/kg/day 3.6-05 

Vanadium 17 mg/kg NC NC 1.06-07 mg/kg/day 7.05-03 mg/kg/day 1.6-05 
Toxicity Equivalency (Dioxin—;iiruns) 0.00000379 mg/kg 1.3E-15 mg'kg'day 1.56+05 (mg/kg/dayH 2.6-10 2.26-14 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 4.6-09 3.6-04 

D6RMAL 2-Mclhylnaphthalcnc 0.01855 mg/kg NC NC 2.86-11 mg/kg/day 2.06-2 mg/kg/day 1.6-09 

Acenaphthylene 0.0589 mg/kg NC NC 8.7E-11 mg/kg/day 6.0E-02 mg/kg/day 1.5-09 
Bcnzo(alanthraccnc 0.52 mg/kg 4.46-11 mg/kg/day 7.3E-01 (mg/fcg-ayj-l 3.E-II 7.7E-IO mg/kg/day 3.0E-02 mg/kg/day 3.6-08 " 
Ben/0(a)nyrcnc 0.53 mg/kg 4 5611 mg/kg/day 7.36+00 (mg/kg/dayH 3.E-I0 7.9E-10 mg/kg/day 3.0E-02 rag/kg/day. 3.6-08 
Ben—— )t1uoratilhctic 0.63 mg/kg S.3P.-11 mg/kg/day 7.3E-01 (mg/kg/dayH 4.6-11 9.36-10 mg/kg/day 3.0E-O2 rag/kg/day 3.5-08 
Ben/o(g.li,i)perylciic 0.4 mg/kg NC NC 5.9E-IO mg/kg/day 3.0E-02 mg/kg/day 2,6-08 
Diben/o(a,li)aiilliracciic 0.15 mg/kg 1.36-11 mg/kg/day 7.36+00 (mg/kg/day)-1 9.6-11 2.26-10 rag/kg/day 3-0E-02 mg'kg'day 7.6-09 
Indci io (1.2,3-cdJpy—nc 0.43 mg/kg 3.66-11 mg/kg/day 7.3E-01 (mg/kg/dayH 3.5-11 6.46-10 mg/kg/day 3.0E-2 mg'kg'day 2.6-08 
Phenanthrene 0.54 mg/kg NC NC 8.06-10 mg/kg/day 3.06-02 mg/kg/day 3.5-08 
alpha-Chlordane 6.00133 mg/kg 3.5E-I4 mg/kg/day 3.5E-01 (mg/kg/day)-1 1.6-14 ; 6.15-13 mg/kg/day 5.064)4 mg/kg/day. l.E-09 
Aroclor-1254 0.032 mg/kg 2.96-12 mg/kg/day 2.06+00 (mg/kg/dayH 6.E-12 ,! 5.1E-11 rag/kg/day 2.06-05 nig/kg/day 3:6-06 
Aroclor-1268 0.023 mg/kg 2.16-12 mg/kg/day 2.06+O0 (mg/kg/dayH 4.E-12 !'! 3.75-11 mg/kg/day 2.06-05 nig/kg/day 2.6-06 
gamma-Chlordane 0.00065 mg/kg 1.7E-I4 mg/kg/day 3.5E-0I (mg/kg/dayH 6.E-15 ' 3.0E-13 mg/kg/day 5.0E-04 mg/kg/day 6.6-10 
Technical Chlordane 0 )  1 mg/kg 2.9E-I2 mg'kg/day 3.5E-0I (mg/kg/dayH I.E-12 ' I 5.0E-11 mg/kg/day S.OE-04 mg/kg'day 1.6-07 
Aluminum 9841 mg/kg NC NC 1 1.0E-02 mg/kg/day 
Arsenic 2.7 mg/kg 5.36-11 rag/kg/day 1.56+00 (mg/kg/dayH 8.E-11 ! 9.26-10 mg/kg/day 3.0E-04 mg/kg/day 3.6-06 
Cadmium 0.37 mg/kg NC NC ' 4.2E-12 mg/kg/day 2.5E-05 mg/kg/day 2.6-07 
Ginimiura 
Copper 

10.4 
11.8 

mg-g 
mg/kg 

NC 
NC 

NC 
NC 

j -
-

7.5E-05 
3.0E-02 

mg/kg/day 
mg'kg/day 

Lead 
Manganese 

40.5 
711 

mg/kg 
mg/kg -NC NC | -

• - 2.SE-03 mg/kg/day 
Mercury 
Nickel 

0.051 
10.1 

mg/kg 
rag/kg 

NC 
NC 

NC 
NC 1 -

-
2.1E-05 
8.0E4M 

mg/kg/day 
mg/kg/day 

Thallium 0.354 mg/kg NC NC - 8.05-05 rag/kg/day 
Vanadium 
Toxicily Equivalency (Dioxins/Furuns) 

17 
O.0OO0O379 

mg/kg 
mg/kg 

NC 
7.46-17 mg/kg/day 

NC 
l.SE+05 

{ 
(mg/kg/dayH I.E-11 . -1.3E-15 mg/kg/day 

I.8E-04 mg/kg/day 

6XPOSURE ROUTE TOTAL 6.E-10 8.6-06 
EXPOSURE POINT TOTAL 4 .E .  9 3.E-04 

EXPOSURE MEDIUM TOTAL 4.E-09 3,6-04 
SEDIMENT TOTAL . . . 4.E-09 3.E-04 1 
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TABLE 7.1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/R—:(!) . HAZARD 

MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
VALUE UNITS VALUE UNITS r'! VALUE UNITS VALUE UNITS 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0.000491 mg/l 1.6E-II mg/kg/day 1.5E+00 mg/kg/day 2.E-11 .'{ 2.96-10 mg/kg/day 3.06-04 mg/kg/day l.E-06 


WATER Manganese 0.135 mg/l NC NC 7.964)8 rag/kg/day 2.45-02 mg/kg/day 3.6-06 
1*1 
Mercury 0.00000215 mg/l NC NC 1.36-12 mg/kg/day 3.05-04 mg/kg/day 4.6-09 

Nitritc-N 0.0051 mg/l NC NC 3.05-09 mg/kg/day l.OE-01 mg'kg'day 3.6-08 ,,, 
Tonicity Equivalency (Dioxin.-Tunm.;) 5.34 E-09 mg/l 1.8E-I6 mg/kg/day l.SE+05 mg/kg/day 3.E-I1 | 3.15-15 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 5.E-11 4,5-06 

DERMAL 	 Arsenic 0.000491 mg/l 5.7E-11 mg/kg/day I.5E+00 mg/kg/day 9.E-11 . 1.06-09 mg/kg/day 3,06-04 mg/kg/day 3.5-06 

Manganese 0.135 mg/l NC NC 2.864)7 mg/kg/day 9.66-04 mg/kg/day 3.E-04 
Mercury 0.00000215 mg/l NC NC 1 4.46-12 mg/kg/day 2.1 E-05 mg/kg'day 2.6-07 .1 
Nitritc-N 0 0051 mg/l NC NC 	 1,06-01 mg/kg/day-Toxicity Equivalency (Diox ins/Fur an-) 5.34E-09 mg/1 2.0E-12 mg/kg/day l.SE+05 mg/kg/day 3.E-07 ' 3.56-11 rag/kg/day 

-
EXPOSURE ROUTE TOTAL 3.E-07 3.6-04 

EXPOSURE POINT TOTAL 3.E 4)7 3.6-04 
EXPOSURE MEDIUM TOTAL 3.6-07 3.6-04 

SURFACE WATER TOTAL 3.E-07 3.E-04 

COMBINED FISH DIE1 ASSAPUMPSET POND INGESTION Accnaphlhylcne 0.000708611 mg/kg NC NC 8.66-08 mg/kg/day 6,06-02 mg'kg'day 1.5-06 
BIOTA Benzo( a)anlhraccne 0.0016 mg/kg I.I E-08 mg/kg/day 7.3E-0I (mg/kg/day}-1 8.6-09 ' 2.06-07 rag/kg/day 3.05-02 mg/kg/day 7.5-06 

Bcnzo(a)pyrcne 0.0016 mg/kg 1.1 E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 ' 8.6-08 2.06-07 mg/kg/day 3,06-02 mg/kg/day 7.5-06 
Benzo(b)rtuoranlhcnc 0.0019 . mg/kg 1.3 E-08 mg/kg/day 7.3E-0I (mg/kg/day)-1 1.6-08 2.35-07 mg/kg/day 3.06-02 nig/kg/day 8.6-06 
Bcnzo(g,h.i )pcry 1 enc 0.00214 mg/kg NC NC 2.65-07 mg/kg/day 3.06-02 mg/kg/day 9.6-06 
Dibcn70(a.h)anlhraccnc 0.00064 mg/kg 4,5 E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.6-08 7.85-08 mg'kg/day 3.06-02 mg/kg/day 3.5-06 
Indcno(L2.3-cd)pyTcnc 0.0014 mg/kg 9.8E-09 rag/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 .. I.7E-07 mg/kg/day 3.06-02 mg/kg/day 6.6-06 
Phenanthrene 0.0035 mg/kg NC NC 4.36-07 mg/kg/day 3.06-02 mg—g/day 1,6-05 
M'*DDD 0.00254 mg/kg I.8E-08 mg/kg/day 2.4E-OI (mg/kg/day)-1 4.E-09 . 3.164)7 mg/kg/day 5.06-04 mg'kg'day 6.6-04 

4.4--DDE 0.0117 mg/kg S.2E-08 mg/kg/day 3.4E-01 (mg/kg/day)-1 3.E-08 1.45-06 mg-g/day 5.06-04 mg'kg/day 3.6-03 
alpha-Chlordane 0.0015 mg/kg 1.0E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 4.E-09 1.86-07 mg/kg/day 5.06-04 rag/kg/day 4.5-04 
Aroclor-1254 0.01622 mg/kg I.IE-07 mg/kg/day 2.0E+O0 (mg/kg/day)-1 2 .E .  7 2.064)6 rag/kg/day 2.05-05 rag/kg/day 1.6-01 
Dieldrin 0.0009 mg/kg 6.3 E-09 mg/kg/day I.6E+0I (mg/kg/day)-1 1.E.7 1.16-07 mg/kg/day 5.06-05 mg/kg/day 2.6-03 
gam m a-CI ilord a nc 0,0008 mg/kg 5.6E-09 mg/kg/day 3.5E-OI (mg/kg/day)-1 2.E-09 9.8E-08 mg/kg/day 5.05-04 mg/kg/day 2.6-04 
Mcpiac-lor Epoxide 0,00071 mg/kg 4.9R-09 mg/kg/day 9.1E+00 (mg/kg/day)-1 S.E-08 8.7E-08 mg/kg/day 1.36-05 mg/kg/day 7,5-03 
Technical Clilordanc 0.0951 mg/kg 6.6E-07 nig/k g/day 3.5E-01 (mg/kg/day )-l 2.EJ)7 1.2E-05 mg/kg/day 5.05-04 mg'kg'day 2.6-02 
Lead 0.049 mg/kg 3.4E-07 mg/kg'day 6.0E4- mg/kg/day 
Mercury 0.14 mg/kg NC NC I.7E-05 mg/kg/day 3,OE-04 mg/kg/day 6.6-02 
Mercury (methyl) 0.1 mg/kg NC NC .1.25-05 mg/kg/day 1.0E-O4 mg/kg/day l.E-01 
Zinc t l . l mg/kg NC NC I.4E-03 mg/kg/day 3.0E-01 rag/kg/day 5.5-03 
Toxicity Equivalency (Dioxins/FurHas) 0.00000151 mg/kg 1.IE-II mg/kg/day I.5E+05 (mg/kg/day)-1 2.E-06 I.8E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 3,2,6-01 
EXPOSURE POfNT TOTAL 2.E-06 3.2.6-01 

EXPOSURE MEDIUM TOTAL 2.E-06 3.2.6-01 
COMBINED FISH DIET TOTAL 2.E-06 	 3.2.E-01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA]] 3.2.E-01 

NOTES: 
( I ) - Blank cells indicate that an RfD or RfC is not available from the sources used io obtain dosc-rcsponsc data for this risk assessment. 

NC - Noi carcinogenic by this exposure rouie. 

NA - Noi applicable; exposure route not applicable for this chemical/exposure medium. 

- • Noi calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: RAR 
Checked by:_ KM 

MACTEC E n  | find Consulting, Inc. 
31226,13 
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TABLE 7.2.CT , 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UN1TS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS • 

RID/R—' (1) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Mclhylnaphlhalcn c 0.01855 mg/kg NC NC 1.7E-10 rag/kg/day 2.0E-02 mg/kg/day 8. E-09 
Acenaphthylene 0.0589 mg/kg NC NC 5.4E-10 mg/kg/day 6.0E-O2 mg/kg/day 9. E-09 
B—zo(a)anth—cene 0.52 mg/kg 2.0E-10 mg/kg/day 7.3E.I (mg/k g/dayH I.E-10 . 4.7E-09 rag/kg/day 3.0E-02 mg/kg/day 2.E-07 
Bcnzo(a)pyrene 053 mg/kg 2.1E-10 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E4J9 4.8E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07 
Benzo(b)iTuoranthcnc 0.63 mg/kg 2.5E-10 mg/kg/day 7.3E-OI (mg/kg/dayH 2.E-I0 5.BE-09 mg/kg/day 3.0E-02 rag/kg/day 2.E-07 
Benzo(g,„i)r-TyI—c 0.4 mg/kg NC NC 3.7E-09 mg/kg/day 3.0E-02 rag/kg/day l.E-07 
Dibcnzo(a,h)an_raccnc 0.15 mg/kg 5.9E-11 mg/kg/day 7.3E+O0 (mg/kg/day)-1 4.E-10 1.46-09 mg/kg/day 3.0E-02 mg/kg/day 5,E-08 
Inde—>( 1,2.3<d)pyrcnc 0.43 mg/kg 1.7E-10 mg/kg/day 7.364)1 (nig/k g/dayH I.E-10 3.9E-09 mg/kg/day 3,06-02 mg/kg/day l.E-07 
Phenanthrene 
alpha-Chtordane 

0.54 
0.00133 

trig/kg 
nig/kg 

NC 
5.2E-13 nig/kg/day 

NC 
3.56-01 (mg/kg/dayH 

1 
2.E-13 J1 

4.9E-09 
1.2E-I1 

rag/kg/day 
mg/kg/day 

3.064)2 
5.06-04 

mg/kg/day 
mg/kg/day 

2.6-07 
2.5-08 

Aroclor-1254 0.032 mg/kg 1.3E-1I mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-11 . 2.9E-I0 rag/kg/day 2.0E-05 mg/kg/day 1.6-05 
Aroclor-1268 0.023 mg/kg 9.0E-I2 rag/kg/day 2.06+00 (mg/kg/dayH 2.E-I1 2.1E-I0 mg/kg/day 2.0E-05 mg/kg'day l.E-05 
garama-Chlordane 0.00065 mg/kg 2.5E-I3 mg/kg/day 3.5E-01 (mg/kg/day)-1 9.E-14 5.9E-I2 nig/kg/day 5.06-04 mg/kg/day 1.6-08 
Technical Chlordane O i  l mg/kg 4.3E-I1 rag/kg/day 3 5 E - I (mg/kg/dayH 2.E-I1 LOE-09 mg/kg/day 5.06-04 mg/kg/day 2.6-06 
Aluminum 9841 mg/kg NC NC 9.0E-05 mg/kg/day I.OE+00 mg/kg/day 9-6-05 
Arsenic 2.7 mg/kg 1.15-09 mg/kg/day I.5E+00 (nig/kg/day )-l 2.E-09 2.5E-08 mg/kg/day 3.0E-04 mg/kg/day 8.6-05 
Cadmium 0.37 mg/kg NC NC 3.46-09 mg/kg/day l.OE-03 mg/kg/day 3.6-06 
Chromium 10.4 mg/kg NC NC 9.56-08 mg/kg/day 3.0E-03 nig/kg/day 3.6-05 
Copper 11.8 mg/kg NC NC I.IE-07 mg/kg/day 3.06-02 mg/kg/day 4.6-06 
Lead 40.5 mg/kg 1 6E-08 rag/kg/day 3.7E-07 mg/kg/day 
Manganese 711 mg/kg NC NC 6.5E-06 mg/kg/day 7.15-02 nig/kg/day 9.6-05 
Merc my 0.051 mg/kg NC NC 4.7E-I0 rag/kg/day 3.0E-04 nig/kg/day 2.6-06 
Nickel 10.1 mg/kg NC NC 9.2E-08 mg/kg/day 2.0E-02 mg/kg/day 5.6-06 
Thallium 0.354 mg/kg NC NC 3.2E-09 mg/kg/day S.OE-05 mg/kg/day 4.6-05 
Vanadium 17 mg/kg NC NC I.6E-07 mg/kg/day 7.0E-03 rag/kg/day 2.6-05 
Toxicity Equivalency (I-oxim---uns) 0.00000379 mg/kg 1.56-15 mg/kg/day I.5E+05 (rtig-g/day)-1 2.6-10 3.5E-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-09 4.6-04 

DERMAL 2-Mcihymaphlhalenc 0.01855 mg/kg NC NC 1.36-10 mg/kg/day 2.0E-02 rag/kg/day 6.6-09 
Accnaphlhylcne 0.0589 mg/kg NC NC 4.0E-I0 mg/kg/day 6.05-02 nig/kg-ay 7.64)9 

. Benzofajanlhraccnc 
Bcn/ofa)pyrcnc 

0.52 
0.53 

mg/kg 
mg/kg 

1.5E-10 
LSE-10 

mg/kg/day 
mg/kg/day 

7.3E-01 
7.3E+00 

(mg/kg/dayH 
(mg/V g/dayH 

I.E-10 
l.E-09 

3.56-09 
3.66-09 

mg/kg/day 
mg/kg/day 

3.06-02 
3.05-02 

mg/kg'day 
rag/kg/day 

1.6-07 
1.6-07 

Ben—(b)nuoranlhciic 0,63 mg/kg 1.86-10 mg/kg/day 7.36-01 lmg/kg/dayl-1 I.E-10 4.36-09 mg/kg/day 3.06-02 mg/kg/day 1.6-07 
llcli—.(g.li.i)ncrylctic 0.4 mg-K NC NC 2.75-09 mg/kg/day 3.06-02 mg/k g/day 9,E-08 
I)ihcli/i4a.h)a„llii—cue 0.15 niu/kg 4,41',- II ing/kg/day 7,36*00 (liift/kg/dayH 3.E-10 1,06-09 mg/kg/day 3.0E4)2 mg/kg/day 3.E4I8 
ludell— 1.2.3—tipyrcnc 043 mg/kg 1.36-10 mg/kg/day 7,364)1 (nig/kg/day)-l 9,6-11 . 2.96-09 nig/kg/day 3.0E-02 mg/kg/day l.E-07 
Plieilautlu—c 0.54 tug/kg NC NC ' 3.764)9 mg/kg/day 3.0E-02 mg/kg/day I.E417 
alpha-Chlordane 0.00133 mg/kg 1.26-13 mg/kg/day 3.56-01 (mg/kg/dayH 4.E-14 2.86-12 mg/kg/day 5.0E-04 mg/kg/day 6.E-09 
Aroclor-1254 0,032 mg/kg I.0E-II mg/kg/day 2.OE+O0 (mg/kg'day).! 2.E-11 2.3E-IO mg/kg/day 2.06-05 mg/kg/day 1.6-05 
Aroclor-1268 0.023 mg/kg 7.26-12 rag/kg/day 2.0E+O0 (mg/kg/dayH l.E-11 1.76-10 mg/kg/day 2.064)5 mg/kg/day 8.E-06 
garama-Qilo—ane 0.00065 mg/kg 5.86-14 mg/kg/day 3.5E-OI (mg/kg/dayH 2.E-I4 1.4E-12 rag/kg/day 5.06-04 mg/kg/day 3.5-09 
Technical Chlordane . 0.11 mg/kg 9.8E-I2 mg/kg/day 3.5E-01 (mg/kg/dayH 3.E-12 2.35-10 mg/kg/day 5.06-04 mg/kg/day 5.5-07 
Aluminum 9841 mg/kg NC NC ~ 1.06-02 mg/kg/day 
Arsenic 2.7 nig/kg 1.8E-10 mg/kg/day 1.5E+00 (mg/kg/day )-l 3 6-10 4.26-09 mg/kg/day 3.0E-04 mg/kg/day l.E-05 
Cadmium 0.37 mg/kg NC NC 1.96-11 mg/kg/day 2.5E-05 mg/kg'day 8. E-07 
Giroraium 10.4 mg/kg NC NC - 7.5E-5 mg/kg/day 
Coppcr 11.8 mg/kg NC NC - 3.0E-02. mg/kg/day 
Lead 40.5 mg/kg - -Manganese 711 mg/kg . NC • NC - 2.SE-03 mg/kg'day 
Mercury 0.051 mg/kg NC NC - 2.1E-05 nig/kg-ay' 
Nickel 10.1 mg/kg NC NC - 8.0E-O4 mg/kg/day 
Thallium 0.354 mg/kg NC NC - 8.0E-05 mg/kg/day 
Vanadium 17 mg/kg NC NC - 1.86-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.00000379 mg/kg 2.5E-I6 mg/kg/day I.5E+05 (mg/kg/day )-l 4.6-11 5-E; |5 mg/kg/day 

EXPOSURE ROUTE TOTAL x 2.6-09 4.5-05 
EXPOSURE POINT TOTAL 6.6-09 4.6-04 

EXPOSURE MEDIUM TOTAL 
SEDIMENT TOTAL ... 6.6-09 

6. E-09 ' '

4.6-04 

 4.E-04 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.2.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION MEDIUM 	 CHEMICAL CSF/UNITRISK 1 RID/RICd) 

QUOTIENT 
VALUE UNITS VALUE UNITS VALU. UNITS VALVE UNITS 

SURFACE SURFACE WAT6R ASSAPUMPSET POND INGESTION Arsenic 0,000491 mg/I 1.96-11 mg/kg/day 1.56+00 mg/kg/day 3.6-11 '» : 4.5E-10 mg/kg'day 3.0E-04 nig/kg/day l.E-06 

WATER Manganese 0.135 mg/l NC NC „-.f! 1.26-07 mg/kg/day 2.4E-02 nig/kg/day 5. E-06 

Mercury 0.00000215 rag/1 NC NC 2.06-12 mg/kg/day 3.0E-O4 mg/kg/day 7.6-09 

Nitrite-N 0.0051 mg/l NC NC 4.76-09 mg/kg/day • l.OE-01 mg/kg/day S.E-08 

Toxicity Equivalency (Dioxins/Furans) 5.346-09 mg/1 2.1E-16 mg/kg/day l.SE+05 mg/kg/day 3.6-11 4.96-15 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 6.E-11 7.5-06 

DERMAL 	 Arsenic 0.000491 mg/l 4.86-11 mg/kg—ay 1.56+00 mg/kg/day 7.6-11 1.15-09 rag/kg/day 3.05-04 mg/kg/day 4. E-06 

Manganese 0.135 mg/l NC NC 3.16-07 mg/kg/day 9.66-04 mg/kg/day 3.E-04 
Mercury 0.00000215 mg/l NC NC 4.96-12 mg/kg/day 2.16-05 mg/kg/day 2. E-07 

Nitrile-N 0.0051 mg/l NC NC 1.06-01 rag/kg/day-
Toxicity Equivalency (Dioxhw/Fi——<) 5.346-09 rag/1 1.7E-12 tng/kg/day l.SE+05 mg/kg/day 3.6-07 3.96-11 mg/kg/day 

•1 
EXPOSURE ROUTE TOTAL 3.6-07 3.6-04 

EXPOSURE POINT TOTAL 3.6-07 3.6-04 

EXPOSURE MEDIUM TOTAL 3.6-07 3.6-04 

SURFACE WAT ;R TOTAL 3.E-07 3. E-04 

C0MB1NBD FISH DIE- ASSAPUMPSET POND INGESTION Accnaphlhylcne 0.0007086 II mg/kg NC NC 8,96-08 mg/kg/day 6.06-02 mg/kg/day l.E-06 

Bcnzo(a)anO—tccne 0.0016 mg/kg 8.66479 mg/kg/day 7.3E-OI (nig—g/dayJ-1 6.E-09 2.06-07 mg/kg/day 3,05-02 mg'kg'day 7.6-06 
Bcnzc4a)pyrcnc 0.0016 mg/kg S.6E-09 mg/kg/day 7.35+00 (mg'kg/day)-1 6.E 4)8 2.05-07 mg/kg/day 3.05-02 mg/kg/day 7.6-06 
Benzc4b]nuoranlhcne 0.0019 mg-g 1.06-08 mg/kg/day 7.36-01 (mg/kg/day)-1 7.E-09 2.46-07 nig/kg/day 3.05-02 mg/kg/day 8.64)6 

Ben—Kg.h.i)pcrylcnc 0.00214 mg/kg NC NC 2.75-07 rag/kg/day 3.05-02 mg/kg/day 9.6-06 

Dibcnzo(a.h)anthraccnc 0.00064 mg/kg 3.46-09 mg'kg'day 7.36+00 (mg/kg/day)-1 3.6-08 8.06-08 nig/kg/day 3.06-02 tug/kg/day 3.5-06 

Indcnot l.2.3<d)pyrcnc 0.0014 mg-g 7.5E-09 mg/kg/day 7.35-01 (mg/kg/day )-l 6.E-09 1.86-07 rag/kg/day 3.06-02 mg/kg/day 6,6-06 

Phenanthrene 0.0035 mg/kg NC NC 4,46-07 mg/kg/day 3.06-02 mg-g'day l.E-05 
4.4--DDD 0.00254 mg/kg 1.46-08 mg/kg/day 2.464)1 (mg/kg/dayH 3.6-09 3,26-07 rag/kg/day 5.06-04 mg'kg'day 6.6-04 

4.4--DDE 0.0117 mg/kg 6.36-08 mg/kg/day 3.45-01 (mg/kg/dayH 2,6-08 1.56-06 mg/kg/day S.OE-04 mg/kg'day 3.6-03 
alpha-Chlordane 0.0015 mg/kg 8.16-09 mg/kg/day 3.56-01 (mg/kg/dayH 3.64)9 1.96-07 mg/kg/day 5.06-04 mg'kg/day 4E-04 
Aroclor-1254 0.0)622 mg/kg 8.7E-08 mg/kg/day 2.06+00 (mg/kg/dayH 2.5-07 2.06-06 mg/kg/day 2.05-05 mg/kg/day l.E-01 
Dieldrin 0.0009 mg/kg 4.8E-09 mg/kg/day 1.66+01 (mg/kg/dayH 8.6-08 1,16-07 mg'kg/day 5.06-05 mg'kg/day 2.5-03 
gamnia4—liordane 0,0008 mg/kg 4.36-09 mg/kg/day . 3.56-01 (mg-g/dayl-l 2.E-09 I.0E-07 mg/kg/day 5.06-04 mg/kg/day 2. E-04 
Heptachlor Epoxide 0,00071 rag/kg 3.86-09 mg/kg/day 9,16+00 (mg/kg/dayH 3.6-08 8.9E-08 mg/kg/day 1.36-05 mg/kg/day 7. E-03 
Technical Chlordane 0,0951 mg/kg 3.16-07 mg/kg/day 3.56-01 (mg/kg/day)-l 2.E-07 l.2E4)5 mg/kg/day 5.06-04 mg'kg'day 2,E-02 
Lead 0.049 mg/kg 2 .66-7 rag/kg/day 6.2E-6 mg/kg/day 
Mcrcury 0.14 mg/kg NC NC 1.86-05 mg/kg/day 3.0E-O4 mg/kg/day 6E4)2 
Mercury (methyl) 0.1 rag/kg NC NC 1.36-05 rag/kg/day 1.06-04 mg/kg/day 1.6-01 
Zinc I I  I mg/kg NC NC 1.4E-03 mg/kg/day 3.0E-01 mg/kg/day 5.6-03 
Toxicity Equivalency (T-Oxi——-am) 0.0000015) mg/kg 8.IE-I2 mg/kg/day 1.56+05 f mg/kg/dayH l.E-06 1.9E-I0 mg/kg'day 

BIOTA 

EXPOSURE ROUTE TOTAL 2,E4» 3.3.6-01 
EXPOSUR5 POINT TOTAL 2.E-06 3.3.6-01 

EXPOSURE MEDIUM TOTAL 2.6-06 3.3.6-01 
COMBINED FISH DIET TOTAL 2.E-06 3J.E-01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E -06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA]! 3.3.E-01 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC ts not avalailable from Ihe sources used to obtain dose-response data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response dala and/or dermal absorption values are nol available. 


Prepared by: RAR 
Checked by: KJA 
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TABLE 7.3.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER . CHILD. COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM 	 CHEMICAL CSF/UNIT RISK RlD/RIC(l) HAZARD 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND ING6ST10N 	 Accnaphlhylcne O.OO070861I mg/kg NC NC 1.46-07 rag/kg/day 6.0E-02 mg/kg/day 2.6-06 

Benzo(a)a—I—icene 0.0016 mg/kg S.8E-09 mg/kg/day 7.3E-0I (mg/k g/day)-1 6.6-09 , 3.16-07 mg/kg/day 3.06-02 nig/kg/day 1.6-05 
Bcnzo(a)pyrcnc 0.0016 mg/kg 8.85-09 mg/kg/day 7.3E+O0 (mg/k g/day)-1 6.E-08 3.16-07 mg/kg/day 3.05-02 mg/kg/day 1.5-05 
Benzo(b)l—0—nthene 0.0019 rag/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 8.E-09 3.66-07 tng/kg/day 3.0E.2 ing/kg/day l.E-05 
Ben zo(g.h,i)pcrylene 0.00214 mg/kg NC NC 4.16-07 mg/kg/day 3.06-02 mg'kg'day 1.5-05 
Dibenzc-(a,h)an—rac—e 0.00064 mg/kg 3.56-09 mg/kg/day 7.3E+00 (mg/kg/day)-! 3,6-08 1.2E-07 mg/kg/day 3.06-02 mg/kg/day 4.E-06 
Indet-{ 1,2.3-cd)pyrenc 0.0014 mg/kg 7.76-09 mg/kg/day 7.3E-1 (mg/kg/day)-1 6.6-09 2.76-07 mg/kg/day 3.05-02 mg'kg/day 9.6-06 
Phenanthrene . 0,0035 rag/kg NC NC 	 6.75-07 mg/kg/day 3.05-02 nig/kg/day 2.6-05 
4.4--DDD 0,00254 mg/kg 1.46-08 rag/kg/day 2,45-01 (mg/kg/dayH 3.5-09 4.95-07 mg/kg/day 5.05-04 rag/kg/day 1.6-03 
4.4--DDE 0.0117 mg/kg 6.4E-08 mg/kg/day 3.4E-0I (mg/kg/day)-1 2.E-08 2.26-06 mg/kg/day 5.0E-4 nig/kg/day 4,6-03 
alpha —liordane 0.0015 mg/kg 8.2E-09 mg/kg/day 3.5E-OI (mg/kg/dayH 3.E-09 2.96-07 rag/kg/day 5.06-04 mg/kg/day 6.6-04 
Aroclor-1254 0.01622 mg/kg S.9E-08 mg/kg/day 2.06+O0 (mg/kg/dayH 2.E-07 3.16-06 mg/kg/day 2.06-05 mg/kg/day 2,6-01 
Dieldrin 0.0009 mg/kg 4.9E-09 mg/kg/day I.6E+01 (mg/kg/dayH 8.E-08 I.7E-07 mg/kg/day S.0E-05 rag/kg/day 3.6-03 
gamma-Chlo—ane 0.0008 mg/kg 4.4E-09 mg'kg/day 3.5E-01 (mg/kg/dayH 2.E -09 I.5E-07 mg/kg/day S.OE-04 mg/kg/day 3.5-04 
Heptachlor Epoxide 0.00071 mg/kg 3.9E-09 mg/kg/day 9.1E+00 (mg/kg/day )-l 4 .E .  8 1.46-07 mg/kg/day 1.3E-05 mg'kg'day 1.5-02 
Technical Chlordane 0,0951 mg/kg 5.2E-07 mg/kg/day 3.5E-01 (mg/kg/dayH 2.E-07 1.86-05 mg/kg/day 5.0E-04 mg/kg/day 4.6-02 
Lead 0.049 mg/kg 2.7E-07 mg/kg/day 	 9.4E-06 mg/kg/day 
Mercury 0.14 mg/kg NC NC 	 2.7E-5 mg/kg/day 3.0E-04 mg/kg/day 9.6-02 
Mercury (methyl) 0.1 mg/kg NC NC 	 1.9E-05 mg/kg/day I.OE-04 mg/kg/day 2.6-01 
Zinc I I I mg/kg NC NC 2.1 E-03 mg/kg/day 3,05-1 rag/kg/day 7,6-03 
Toxicity Equivalency (Dioxins/Furuns) 0.O00O0I51 mg/kg 8.3E-I2 mg/kg/day 1.5E+05 (rag/kg/day)-1 I.E-06 2.95-10 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 2.6-06 5.0.6-01 
6XPOSUR5 POINT TOTAL 2.6-06 5.0.E-01 

6XPOSUR6 M6D1UM TOTAL 2.6-06 5.0.E-01 

COMBINED FISH DIET TOTAL 2.E-06 5.0.E-01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06. TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.0.E-OI 

NOTES: 
(I) - Blanked-, indicate that an RfD or RfC is not avalailablc from the sources used to obtain dosc-rcsponsc data for (his risk assessment. 

NC - Nol carcinogenic by this exposure roulc. 

NA - Not applicable; cipoiurc mule nol applicable for lltin cticmtcal/cxpoMirc medium. 

•- - Nol Citlcutaled; doie-rciponu dat* umi/o. drintal utiMii|iil<in VHIUCI arc nol uv-IUhlc. 


Prepared by: RAR 
Checked by; K M 
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TABLE 7.4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICH) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Methylnaphthalene 0.01855 mg/kg NC NC 4.7E-I0. mg/kg/day 2.0E-02 mg/kg/day 2.6-08 

Accnaphlhylcne 0.0589 mg/kg NC NC 1.56-09 mg/kg/day. 6.0E-02 mg/kg/day 2.E-08 

Bcr_o(a)antl—icene 0.52 mg/kg 7.6E-10 mg/kg/day 7.3E-0I (mg/kg/day)-I 6.E-10 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4. E-07 

Ben20(a)pyrcne 0.33 mg/kg 7.7E-10 mg/kg'day 7.3E+O0 (mg/kg/day).! 6.E-09 I.3E-0S mg/kg/day 3.0E-02 mg/kg'day 4.5-07 

Bci_o(b)—iota nthene 0.63 mg/kg 9.2E-I0 mg/kg/day 7.3E-0I (mg/kg/dayH 7.E-10 I.6E-08 mg/kg/day 3.06-02 mg/kg/day 5.E-07 

Bci_o(g.h,i)pcry„nc 0,4 mg/kg NC NC I.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-07 

pibct_o(a,h)anth—cene 0.15 mg/kg 2.2E-10 mg/kg/day 7.3E+O0 (mg/kg/day)-1 2.E-09 3.85-09 mg/kg/day 3.0E-02 mg/kg/day l.E-07 

Ii-CnD(l,2.3-cd)pyrcnc 0.43 mg/kg 6.3E-10 mg/kg/day 7.3E-01 (mg/kg/day)-I 5.E-I0 LI E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07 

Phenanthrene 0.54 mg/kg NC NC 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day S.E-07 

alpha-Oliordane 0.00133 mg/kg I.9E-12 mg/kg/day 3.5E-OI (mg/kg/dayM 7.E-13 3.4E-11 mg'kg/day 5.05-04 mg/kg/day 7.E-08 

Aroclor-1254 0.032 mg/kg 4.7E-11 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-11 8.IE-I0 mg/kg/day 2.05-05 mg/kg/day 4. E-05 

Aroclor-1268 0.023 mg/kg 3.3E-11 mg/kg/day 2.0E+00 (mg/kg/day)-1 7 E - i  r 59E-IO mg/kg/day 2.0E-05 mg/kg/day 3.E-05 

garnina-Chlo—ane 0.00065 mg/kg 9.4E-I3 mg/kg/day 3.5E-0) (mg/kg/day). 1 3.E-I3 1.7E-11 mg/kg/day 5.0B-04 mg/kg/day 3.E-08 

Technical Chlordane 0.11 mg/kg I.6E-I0 mg/kg/day 3.5E-01 (mg/kg/dayH 6.E-1I 2.8E-09 mg/kg/day 5.0E-04 mg/kg/day 6.E-06 

Aluminum 
Arsenic 

9841 
2.7 

mg/kg 
mg/kg 

NC 
3.9E-09 mg/kg/day 

NC 
1.56+00 (mg/kg/day)-1 

4 
6.E-09 

2.5E-04 
6.9E-08 

mg/kg/day 
mg/kg/day 

I.0E+O0 
3.0E-04 

mg/kg/day 
mg'kg'day 

3.E-04 
2.E-04 

Cadmium 0.37 mg/kg NC NC 9.46-09 mg/kg/day l.OE-03 mg/kg/day 9.6-06 

Chromium 10.4 mg/kg NC NC 1  . 26E-07 mg/kg/day 3.0E-03 mg/kg/day 9.6-05 

Copper 
Lead 

I I  S 

40.5 
mg/kg 
mg/kg 

NC 
5.9E-08 mg/kg/day 

NC 
i1 

3.06-07 
1.06-06 

mg/kg/day 
mg/kg'day 

3.05-02 mg/kg/day 1.6-05 

Manganese 711 mg/kg NC NC 1.86-05 mg/kg/day 7.16-02 mg/kg/day 3.6-04 

Mercury 0.051 mg/kg NC NC i  i 1.36-09 mg/kg/day 3.0E-04 mg/kg/day 4.E-06 

Nickel 10.1 mg/kg NC NC 2.6E-07 mg/kg/day 2.06-02 mg/kg/day 1.6-05 

Thallium 0.354 mg/kg NC NC 9.0E-09 mg/kg/day 8.0E-05 mg/kg/day l.E-04 

Vanadium 17 mg/kg NC NC 4.3E-07 mg/kg/day 7.0E-03 mg/kg/day 6. E-05 

Toxicily Equivalency (Dioxim—__ii 0.00000379 mg/kg 5.56-15 mg/kg/day 1.56+05 (mg/kg/dayH 8.E-I0 9.66-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-08 1.6-03 

DERMAL 2-Methylnaphthalene 0.01855 mg/kg NC NC 6.0E-11 mg/kg/day 2.05-02 mg'kg/day 3.5-09 
Acei—phlhylcnc 0,0589 mg/kg NC NC 1.96-10 mg/kg/day 6.05-02 mg/kg/day 3.6-09 

llcnzo(u)unlhracenc 0.52 mg/kg 9.66-11 mg/kg/day 73E-01 (mg/kg/day)-l 7.E-II 1.76-09 mg/kg'day 3.06-02 mg/kg/day 6.5-08 
Ben—4u)py—nc 0,53 mg/kg -7E-I I mg/kg/day 7,36+00 (rag/kg/day). 1 7.E-I0 1.7E-09 mg/kg/day 3.06-02 mg/kg/day 6.6-08 
Bcnzo(b)I1uoranlhcnc 0.63 mg/kg 1.26-10 mg/kg/day 73E-01 (mgrkg/day)-l 8.E-II 2.06-09 mg/kg/day 3.0E-02 mg/kg/day 7.6-08 
Bcnzo(g.h.i)P-ylenc 0.4 mg/kg NC NC 1.35-09 mg/kg/day 3.0E-02 mg/kg/day 4.E-08 
Dibc nzo(a.h)anlhra„— 0.15 mg/kg 2.8E-11 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-10 4.8E-I0 mg/kg/day 3.0E-02 mg/kg/day 2.6-08 
!ndeno( 1.2.3-cdJpyrcne 0.43 mg/kg 7.9E-II mg/kg/day 7.3E-0I (mg/kg/day)-1 6 E l  l I.4E-09 mg/kg/day 3.0E-02 mg/kg'day 5.E-08 
Phenanthtene 0.54 mg/kg NC NC 1.7E-09 mg/kg/day 3.0E-O2 mg/kg/day 6.E-0S 
arpha-Chlordane 0.00133 rhg/kg 7.5E-14 mg/kg/day 3.5E-01 (mg/kg/dayM 3.E-I4 1.3E-12 mg/kg/day 5.0E-04 mg/kg/day 3.E-09 
Aroclor-1254 0.032 mg/kg 6.3E-12 mg/kg/day 2.0E+OO (mg/kg/day)-1 l.E-ll I.IE-IO mg/kg'day 2.06-05 , mg/kg/day 6. E-06 
Aroclor-1268 0.023 mg/kg 4.5E-12 mg/kg/day 2.0E+00 (mg/kg/dayM 9.E-I2 S.OE-II mg/kg/day 2.05-05 mg/kg/day 4.E-06 
gamma-Cblordanc 0.00065 mg/kg 3.7E-14 mg/kg/day 3.5E-0I (rag/kg/day)-1 I.E-14 6.4E-13 mg/kg/day 5.0E-04 mg/kg/day l.E-09 
Technical Chlordane 0.11 mg/kg 6.2E-12 mg/kg/day 3.5E-OI (mg/kg/dayM 2.E-I2 I.IE-IO mg/kg/day 5.05-04 mg/kg/day ' 2.E-07 
Aluminum 9841 mg/kg • NC NC * 1.0E-02 mg/kg/day 
Arsenic 2.7 mg/kg 1.IE-I0 mg/kg/day I.5E+00 (mg/kg/dayM 2.E-I0 2.0E-09 mg/kg/day 3.0E-04 mg/kg/day 7.E-06 
Cadmium 0.37 mg/kg NC NC 9.1E-12 mg/kg/day 2.5E-05 mg/kg/day 4.E-07 
Chromium 10.4 mg/kg NC NC - 7.5E-05 mg/kg/day 
—ipper 11.8 mg/kg NC NC 3.05-02 mg/kg/day 
Le—1 40.5 mg—g -Manganese 711 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.051 mg/kg NC NC 2. IE-05 mg/kg/day 
Nickel 10.1 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 0.354 mg/kg NC NC 8.05-05 mg/kg/day 
Vanadium 17 mg/kg NC NC I.SE-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Funmi 0.00000379 mg/kg 1.6E-16 rag/kg/day I.5E+05 (mg/kg/day)-1 2.E-11 2.86-15 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-09 2.6-05 
EXPOSURE POINT TOTAL 2.6-08 l.E-03 

EXPOSURE MEDIUM TOTAL 2.E-08 | l.E-03 
SEDIMENT TOTAL 2.E-08 1 l.E-03 

MACTEC Engineering and Consulting. Inc. 
31-16.13 
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TABLE 7.4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT; ADULT 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RIC(I) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE IINITS VALUE UNITS 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0.000491 mg/l 7.1E-10 mg'kg/day 1.5E+00 mg/kg/day l.E-09, 1.2E-08 mg/kg/day 3.OE-04 . mg/kg/day 4.5-05 

WATER Manganese 
Mercury 
Nitritc-N 

0.135 
0.00000215 

0.0051 

mg/l 
mg/l 
mg/l 

NC 
NC 
NC 

NC 
NC 
NC 

. 
.): , 1 

3.4E-06 
5.5E-II 
1.35-07 

ing/kg/day 
mg/kg/day 
mg/kg/day 

2,46-02 
3.06-04 
1.06-01 

mg'kg/day 
mg/kg/day 
mg/kg/day 

l.E-04 
2.E-07 
I.E-06 

Toxicity Equjvalcncy (Dioxins/Furans 5.34E-09 mg/l 7.8E-I5 mg/kg/day l.SE+05 mg/kg/day l.E-09 I.4E-I3 mg'kg/day 

EXPOSURE ROUTE TOTAL 2.E-09, 2.6-04 

DERMAL Arsenic 0.000491 mg/l 5.1E-10 mg/kg/day 1.56+00 mg/kg/day s.E-ior • 9.0E-09 mg/kg/day 3.06-04 mg/kg/day 3.6-05 

Manganese 0.135 mg/l NC NC 2.5E-06 mg/kg/day 9.6E-04 mg/kg/day 3.6-03 

Mercury 0.00000215 mg/l NC NC 3.9E-I1 mg/kg/day 2.1 E-05 mg/kg/day 2.E-06 

NidiIe-N 0.0051 mg/t NC NC l.OE-01 mg/kg/day 

Toxicily Equivalency (Dioxins/Funras 5.34E-09 mg/I I.8E-II mg/kg/day I.5E+05 mg/kg/day 3.E-06 3.1E-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.6-06 3.E-03 

6XPOSURE POINT TOTAL 3.E-06 3. E-03 

EXPOSURE MEDIUM TOTAL 3.E-06 3.5-03 

SURFACE WATER TOTAL 3 . - 0  6 3.E-03 

COMBTNED FISH DIET ASSAPUMPSET POND INGESTION Acenaphthylene 0.000708611 mg/kg NC NC 8.6E-08 mg/kg/day 6.0E-02 mg/kg/day 1.6-06 

BIOTA Bcnzo(a)anthracene 0.0016 mg/kg 1.1 E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 8.E-09 2.0E-07 mg/kg/day 3.06-02 rag/kg/day 7.6-06 

Bet—o(a)pyrcnc 0.0016 mg/kg LIE-OS mg/kg/day 7.3E+00 (mg/kg/day)-1 S.E-08 2.0E-07 mg/kg/day 3.0E-02 mg/kg/day 7.5-06 

Bcnzo(b)—loranlhcnc 0.0019 mg/kg 1.35-08 mg/kg/day 7.3E-OI (mg/kg/dayH IE-08 2.3E-07 mg/kg/day 3.06-02 mg/kg/day 8.E-06 

Bct_o(gh.i)perylenc 0.00214 mg/kg NC NC 2.6E-07 mg/kg/day 3.06-02 mg/kg—ay 9,6-06 

Dibe_o<a.h)anth—cene 0.00064 mg/kg 4.56-09 mg/kg/day 7,36+00 (mg/kg/day)-1 3.E-08 7.8E-08 mg/kg/day 3.05-02 mg/kg/day 3.6-06 

I—Icno(I.2.3-cd+pyrcne 0.0014 mg/kg 9.86-09 mg/kg/day 7,36-01 (mg/k g/day)-l 7.E-09 1.75-07 mg/kg/day 3.06-02 mg/kg/day 6.6-06 

Phenanthrene 0.0035 mg/kg NC NC 4.35-07 mg/kg/day 3,06-02 mg/kg/day 1.6-05 

4,4,-DDD 0.00254 mg/kg 1.86-08 mg/kg/day 2.4E-01 (mg/kg/dayM 4.6-09 3.16-07 mg/kg'day S.OE-04 mg/kg'day 6.5-04 

4.4'-DDE 0 0117 mg/kg 8.2E-08 mg/kg/day 3.46-01 (mg/kg/day)-1 3.E-08 1.4E-06 mg/kg/day 5.06-04 mg/kg/day 3.E-03 

alpha-Chlordane 0.0015 mg/kg 1.06-08 mg/kg/day 3.5E-01 (mg/kg/dayM 4.E-09 I.8E-07 mg/kg/day 5.05-04 mg/kg/day 4.6-04 
Aroclor-1254 0.01622 mg/kg 1.1 E-07 mg/kg/day 2.0E+O0 (mg/kg/dayH 2.E-07 2.0E-06 mg/kg/day 2.06-05 mg/kg/day l.E-01 
Dieldrin 0,0009 mg/kg 6.36-09 mg/kg/day I.6E+0I (mg/kg/day)-1 l.E-07 1.1 E-07 mg/kg/day 5.0E-05 mg/kg/day 2.E-03 
gamma-Chlordane 0.0008 mg/kg 5,66-09 mg/kg/day 3.56-01 (mg/kg/dayl-l 2E-09 9.8E-08 mg/kg/day 5.06-04 mg/kg/day 2,6-04 
Heptachlor Epoxide 0,00071 mg/kg 4,96-09 mg/kg/day 9.IE+O0 (mg/kg'day)-1 S.E-08 8.7E-08 mg/kg/day 1.36-05 mg/kg/day 7.5-03 
Technical Chlordane 0 0951 mg/kg 6-6E-07 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.6-07 1.2E-0S mg/kg/day S.05-04 mg/kg/day 2.6-02 
Lead 0.049 mg/kg 3.4E-07 mg/kg/day 6.0E-06 mg/kg/day 
Mercury 0.14 mg/kg NC NC 1.7E-05 tng/kg/day 3.06-04 mg/kg/day 6.E-02 
Mercury (methyl) 0.1 mg/kg NC NC 1.2E-05 mg'kg/day 1.OE-04 mg/kg/day l.E-01 
Zinc 111 mg/kg NC NC I.4E-03 mg/kg/day 3.05-01 mg/kg/day 5.E-03 
Toxicily Equivalency (Dioxins/Funras 0.00000151 mg/kg 1.IE-II mg/kg/day 1.5E+05 (mg/kg/dayH 2.E-06 I.8E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.6-06 3.2.6-01 
EXPOSURE POINT TOTAL 2.E-06 3.2.6-01 

EXPOSURE MEDIUM TOTAL 2.6-06 3.2.6-01 
COMBINED FISH DIET TOTAL 2 . E - 6 3.2.E-01 

T O T A  L R E C E P T O  R R I S  K A C R O S  S A L  L M E D I  A S.E-06 T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I  A | 3.2.E-01 

NOTES: 

(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dosc-rcsponsc data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepare, by: RAR 

Checked by: KJA 


MACTEC E n  | jand Consul t ing . Inc. 
31226.23 
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TABLE 7.5.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY. CURRENT/FUTURE- RESIDENT- OLDER CHILD 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

csF/UNrr RISK CANCER RISK 
INTAKE/EXPOSURE 

CONCENTRATION 
RiD/Rirn) HAZARD 

QUOTIENT 
VALUE UNITS VALUE ' UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT ASSAPUMPSET POND INGESTION 2-Melhylnaphttlalcn c 0.01855 nig/kg NC NC 7.36-10 mg/kg/day 2.06-02 mg/kg/day 4.5-08 
Ace—p—hylerK:. 0.0589 mg/kg NC NC 2.3B-09 mg/kg/day 6.06-02 mg/kg/day 4.5-08 
Benzo(a)ant—ac-ic 0.52 nig/kg 8.8E-IO mg/kg/day 7.3E-OI (nig/kg/dayH 6.E-10 2. IE-08 mg/kg/day 3.06-02 mg/kg/day 7.6-07 
Benzo(a)pyrene 0.33 , mg/kg 9.0E-10 mg/kg/day 7.3E+O0 (mg/kg/dayH 7.E-09 2, IE-08 mg/kg/day 3.06-02 mg/kg/day 7.6-07 
Bet_o(b)ITuoranlh—c 0.63 . mg/kg I . IE-9 mg/kg/day 7.3E-01 (mg/kg/dayH 8.E-I0 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.6-07 

Benzo(g,h,i)r-rylene 0.4 mg/kg NC NC 1.66-08 rag/kg/day 3.0E-O2 mg/kg/day 5.6-07 
Dibenzo(a.h)anthracene 0.15 mg/kg 2.5E-I0 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E4» 5.9E-09 mg/kg/day 3.0E-02 mg/kg/day 2.5-07 
lndcno(l.2.3-cd)py—ne 0.43 mg/kg 7.3E-10 mg/kg/day 7.3E-01 (nig/kg/day M 5.E-10 1.75-08 mg/kg/day 3.0E -02 mg/kg/day 6. E-07 
Phenanthrene 0.54 mg/kg NC • NC 2.IE-08 mg/kg/day 3.05-02 rag/kg/day 7. E-07 
alpha-Chlordane 0.00133 nig/kg 2.3E-12 mg/kg/day 3.56-01 (mg/kg/day)-1 8.E-I3 5.3E-I1 mg/kg/day S.OE-04 mg'kg/day l.E-07 
Aroclor-1254 0.032 mg/kg 5.4E-1I mg/kg/day" 2.0E+O0 (mg/kg/day)-1 I.E-10 I.3E-09 mg/kg/day 2.06-05 nig/kg/day 6.E-05 
Aroclor-1268 0.023 mg/kg 3.9E-1I mg/kg/day 2.0E+00 (mg/kg/dayH 8. E-I 1 9.1E-10 mg/kg/day 2.0E-O5 mg/kg/day 5.E-05 
gamma-Chlordane 0.00065 mg/kg I.IE-12 mg/kg/day 3.3E-OI (mg/kg/day )-I 4.E-I3 2.6E-11 mg/kg/day 5.0E-04 mg/kg/day 5.E-08 
Technical Chlordane 0.11 mg/kg 1.9E-10 mg/kg/day 3.5E-01 (rag/kg/dayH 7.E-I1 4.4E-09 mg/kg/day S.OE-04 mg/kg/day 9. E-06 
Ah] minum 9841 mg/kg NC NC 3.9E-04 mg/kg/day 1.OE+O0 mg/kg/day 4,E-(M 
Arsenic 2.7 mg/kg 46E-09 mg/kg/day 1.5E+O0 (mg/kg/dayH 7.E-09 I.1E-07 mg/kg/day 3,OE-04 mg/kg/day 4.5-04 
Cadmium 0,37 mg/kg NC NC I.5E-08 mg/kg/day l.OE-03 mg/kg/day 1.6-05 
Chromium 10.4 mg/kg NC NC 4.1 E-07 mg/kg/day 3.0E-03 mg/kg/day 1.5-04 
Copper 11.8 nig/kg NC NC 4.75-07 mg/kg/day 3.0E-O2 mg/kg/day 2.5-05 
Lcad 40.5 mg/kg 6.9E-08 mg/kg/day 1.65-06 mg/kg/day 
Manganese 711 mg/kg NC NC 2.8E-05 mg'kg'day 7.1 E-02 mg'kg/day 4.6-04 
Mercury 0.051 mg/kg NC NC 2.0E-09 mg/kg/day 3.0E-O4 mg/kg/day 7.6-06 
Nickel 10.1 mg/kg NC NC . 4.0E-07 mg/kg/day 2.0E-02. mg/k g/day 2.6-05 
Thallium 0.354 mg/kg NC NC 1.4E-08 mg/kg/day 8.0E435 mg/kg/day 2.6-04 
Vanadium 17 mg/kg NC NC 6.7E-07 mg/kg/day 7.0E-03 mg/kg/day 1.6-04 
Toxicity Equivalency (Dioxins/Furans) 0.OOOOO379 mg/kg 6.45-15 mg/kg/day l.SE+05 (mg/kg/dayM l.E-09 1.56-13 mg/kg/day '• 

EXPOSURE ROUTE TOTAL 2.E-08 • • . : 2.E-03 

DERMAL 2-Mcthylnaphthalenc 0.01855 mg/kg NC NC 2.7E-I0 mg/kg/day 2:0E-02 mg/kg/day 1.6-08 
Acenaphthylene 0.0589 mg/kg NC NC 8.76-10 mg/kg/day 6!0E-02 - mg/kg'day 1 6-08 
Bcnzo (B)anlt—icene 0,52 mg/kg 3.36-10 mg/kg/day 7,36-01 (mg/kg/day )-l 2.E-10 7,65-09 mg/kg/day 3.0E-02 . mg/kg/day 3,6-07 
ncii-,(a)nyr—.c 0,53 me/kg 3.3P--10 mg/kg/day 7.3F.+00 (mg/k«/day)-l 2.6-09 7,86-09 mg/kg/day 3.0E-02 mg/kg/day 3.6-07 
lien-)(b)l)t—rarnltcm; 063 mg/kg 4.1)IMI) rug—a—ay 7.36-')) (mg/kg/day}-! 3.6-10. 93E-T mg/kg/day S.OE-02 mg/kg/day 3.6-07 
llcn/«(g,h.i)t-rylcnc 11.4 mg/kg NC NC 5.96-09 mg/kg/day 3.06-02 mg/kg/day 2,64)7 
DibcnzD(a.h]aiilliraceiic 0.15 mg/kg 9.5E-1I rag/kg/day 7.3E+00 {mg/kg/day)-l 76-10 2.26-09 mg/kg/day 3,06-02 mg/kg'day 7.5-08 
Incleno(1,2,3 _d)pyreuc 0,43 mg/kg 2.76-10 mg/kg/day 7.36-01 (mg_g/day)-l 2.E-10 6.3E-09 mg/kg/day 3.06-02 nig/kg/day 2,6-07 
Phenanthrene 0.54 m g - g  . NC NC 7.9E-09 mg/kg/day 3.06-02 nig/kg/day 3.E-07 
alpha-Chlordane 0.00133 mg/kg 2.66-13 mg/kg/day 3.5E-OI (rag/kg/day)-! 9.E-I4 6.06-12 mg/kg/day 5.06-04 nig/kg/day l.E-08 
Aroclor-1254 0.032 mg/kg 2.2E-1I mg/kg/day 2.0E+00 (mg/kg/dayH 4.E-11 5.1E-I0 mg/kg/day 2.06-05 mg/kg/day 3.E-05 
Aroclor-1268 0.023 mg/kg I.6E-1I rag/kg/day 2.0E+00 (mg/kg/dayH 3.E-I1 3.66-10 mg/kg/day 2.06-05 mg/kg/day 2.E-05 
gamma4_fal0—ane 0.00065 mg/kg I.3E-13 mg/kg/day 3.5E-01 (mg/kg/dayH 4.E-14 2.9E-I2 mg/kg/day 5.0E-04 mg'kg/day 6.E-09 
Technical Chlordane 0.11 mg/kg 2.1E-11 mg/kg/day 3.5E-01 (rag/kg/dayH 7.E-12 5.0E-IO mg/kg/day S.OE-04 mg/kg/day 1.6-06 
Aluminum 
Arsenic 

9841 
2.7 

mg/kg 
mg/kg 

NC 
3.9E-10 mg/kg/day 

NC 
I.5E+00 (mg/kg/dayH 6.E-10. .9.26-09 mg/kg/day 

1.06-02 
3.06-04 

mg/kg/day 
mg/kg/day 3.5-05 

Cadmium 0.37 mg/kg NC NC 4.26-11 mg/kg/day 2.564)5 mg/kg/day 2.5-06 
_iroraium 10.4 mg/kg NC NC - 7.5E-05 mg/kg/day 
Coppcr 
Lead 
Manganese 

11.8 
40,5 
711 

mg/kg 
mg/kg 
mg/kg 

NC 

-NC 

NC 

NC 

. 

. 
-

3.06-02 

2.86-03 

mg/kg/day 

mg/kg/day 
Mercury 
Nickel 

0.051 
10.1 

mg/kg 
mg/kg 

NC 
NC 

• NC 
NC . 

-
2.1 E-05 
S.OE-04 

mg/kg/day 
mg/kg/day 

Thallium 
Vanadium 
Toxicity Bquivalency (Dioxins/Furans) 

0.354 
17 

0.00000379 

mg/kg 
mg/kg 
nig/kg 

NC 
NC 

5.5E-16 rag/kg/day 

NC 
NC 

I.5E+05 (mg/kg/day)-1 8.E-I1 

. 

.I.3E-I4 mg/kg/day 

8.06-05 
1.86-04 

mg/kg/day 
mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-09 8.6-05 
EXPOSURE POuNT TOTAL 2.E-08 2.6-03 

EXPOSURE MEDIUM TOTAL
SEDIMENT TOTAL • 

. 
1 

2.E-08 , 

2.E-08 i 
2.6-03 

2.E-03 1 
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TABLE 7J .CT 
CALCULATION OF CHEMICAL CANCER BISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL if. 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE | ij 1 

NORTH PROVIDENCE, RHODE ISLAND '-, | 

ivl SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE—XPOSURE INTAKE/EXPOSURE 
MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RlCd) HAZARD 

MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
VALVE VALUE UNITS UNITS VAHJ6 UNITS VALUE UNITS 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0.000491 mg/l 8.3E-10 mg/kg/day 1.56+00 mg/kg/day l.E-09 1.9E-08 mg/kg/day 3.0E-04 mg/kg/day 6.5-05 

WATER 	 Manganese 0.135 mg/l NC NC 5.36-06 mg/kg/day 2.46-02 mg/kg/day 2.E-04 
Mercury 0.OOOOO2I5 mg/l NC NC 8.55-11 mg/kg/day 3,06-04 mg/kg/day 3.6-07 
Nitritc-N 0,0051 mg/l NC NC 2.06-07 mg/kg'day 1,06-01 nig/kg/day 2,6-06 
Toxicity Equivalency (Dioxins/Furons) 5.346-09 mg/l 9.1E-I5 mg/kg/day 1.56+05 mg/kg/day l.E-09 2.IE-13 mg'kg'day 

EXPOSURE R0UT6 TOTAL 	 3.6-09 . 3.E-04 

DERMAL 	 Arsenic 0.000491 mg/l 4.76-10 mg/kg/day 1.55+00 mg/kg/day 7.6-10 • 1.1 E-08 mg/kg/day 3.05-O4 mg/kg/day 4.6-05 
Manganese 0,135 mg/I NC NC iff 3.0E-06 mg/kg/day 9.66-04 mg/kg/day 3.5-03 
Mercury 0.O0OOO2I5 mg/l NC NC •ii 4.8E-I1 mg/kg/day 2.16-05 mg/kg/day 2.5-06 
Nilrilc-N 0.0051 mg/t NC NC 1.06-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Kun,ns) 5.346-09 •mg/l 1.6E-I1 nig/kg/day 1.56+05 mg/kg/day 2.6-06 i 3.8E-10 mg/kg/day -

i 

6XP0SUR6 ROUT6 TOTAL 2.6-06 , 3.E-03 
6XPOSURE POINT TOTAL 2.6-06 3.E-03 

EXPOSURE M6DIUM TOTAL 2.6-06 • 3.6-03 

SURFACE WATER TOTAL 2.E-06 . 3.E-03 
COMB1N6D FISH DIE! ASSAPUMPS6T POND INGESTION Accnaphlhylcne O.O0O7O86II mg/kg NC NC 8.96-08 mg/kg/day 6,06-02 mg/kg/day 1,5-06 

BIOTA Benzo(a)antI—iccnc 0.0016 mg/kg 8.66-09 mg/kg/day 7.36-01 (mg/kg/day )-l 6,6-09 2.05-07 rag/kg/day 3.06-02 mg/kg/day ' 7.6-06 
Bcnzo(a)pyrcnc 0.0016 mg/kg 8.6E-09 rag/kg/day 7.36+00 (mg/kg/day)-1 6.E-08 2.06-07 . mg/kg/day 3.06-02 rag/kg/day 7.6-06 
Bcnzo(b)nuoranthene 0.0019 mg/kg 1.0E-08 nig/kg/day 7.3E -01 (tng/kg/day)-1 7.5-09 2.4E-07 mg/kg/day 3.06-02 mg/kg/day 8.6-06 
Benzo(g.h.i)pcryIcnc 0.00214 mg/kg NC NC 2.76-07 mg/kg/day 3.05-02 mg/kg/day 9.6-06 . 
Dibenzo(a.h)anlhraccnc 0,00064 mg/kg 3.46-09 mg/kg/day 7.36+00 (mg/kg/dayH 3.E-08 i 8.06-08 mg/kg/day 3.0E-O2 mg/kg/day 3.5-06 
Indcno(l,2,3.d)pyrcnc 0.0014 mg/kg 7.5E-09 mg/kg/day 7.36-01 (mg/kg/day)-1 6.E-09 1,86-07 ' mg/kg/day 3.05-02 mg/kg/day 6,5-06 
Phcnanthrcn c 0.0035 mg/kg NC NC 4.46-07 mg/kg'day 3.05-02 mg/kg/day l.E-05 
4,4'-DDD 0.00254 mg/kg 1.46-08 mg/kg/day 2.46-01 (mg/kg/dayH 3.E-09 3.26-07 mg/kg/day 5.06-04 mg/kg/day 6.E4H 
4.4'TIDE 0.0117 mg/kg 6.35-08 mg/kg/day 3.4E-01 (mg/kg/dayH 2.6-08 1.56-06 mg/kg/day - 5.05-04 mg/kg/day 3.5-03 
alpha4-h—rdanc 0.00 IS mg/kg 8.1 E-09 mg/kg/day 3.56-01 (mg/kg/day )-l 3.6-09 1.96-07 mg/kg/day 5.06-04 mg'kg/day 4,6-04 
Aroclor-1254 0.01622 mg/kg 8.764)8 mg/kg/day 2.06+00 (mg/kg/dayH 2.6-07 2.05-O6 mg/kg/day 2.064)5 mg'kg'day 1.6-01 
Dieldrin 0,0009 mg/kg 4.8E-09 mg/k g/day 1.66+01 (mg/kg/dayH 8.6-08 1:16-07 mg/kg/day 5.06-05 mg/kg/day 2,5-03 
Kaiuma-Gtlordane 0,0008 rag/kg 4.36-09 mg/kg/day 3,56-01 (mg/kg/day)-l 2.E-09 1.06-07 mg/kg/day 5.05-04 mg/kg/day 2,6-04 
lleploclilor Epoxide 0,00071 mg/kg 3.8P.-09 mg/kg/day 9.1F. 100 (nig/kg/day)-! 3.6-08 8.964)8 mg/kg/day I.3E-05 mg/kg/day 7,6-03 
Technical Oilordane orw 51 mg/kg 5 16-07 mg/kg/day 3.56-01 (mg/kg/day )-l 2,E-07 1.26-05 mg'kg'day 5.06-04 mg'kg'day 2.64)2 
Lead 0,049 mg/kg 2.66-07 mg/kg/day 	 6.25-06 mg/kg/day 
Mercury 0.14 mg/kg NC NC 	 • 1.86-05 mg/kg/day 3.05-04 mg/kg/day 6,6-02 
Mercury (methyl) 0.1 mg/kg NC NC 	 1.35-05 mg/kg/day 1.06-04 mg/kg/day l.E-01 
Zinc I I  I mg/kg NC NC 	 1.46-03 mg/kg/day 3.06-01 mg/kg/day 5.6-03 
Toxicity Equivalency (Dioxins/Furans; 0.00000151 mg/kg 8.16-12 mg/kg/day 1,56+05 	 (mg/kg/dayl-l I.E-06 1,96-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 2.6-06 3,3.5-01 
6XP0SURE POINT TOTAL 2,6-06 3.3.6-01 

EXPOSURE MEDIUM TOTAL . 2.E-06 3.3-E-OI 
COMBINED FIS H DIET TOTAL : 2.E-06 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA]] 3.3.E-0I 

NOTES: 
(I) - Blank cells indicate dial an RfD or RfC is not avalailable from the sources used to obtain dose-response dala for this risk assessment. 

NC - Nol carcinogenic by this exposure roule. • • ' - .  * 

NA • Not applicable; exposure route nol applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values arc nol available. 


Prepared by: RAR 
Checked by: KJA 

MACTEC Ei nd Consulting, Inc. 
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TABLE 7.6.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE | 

NORTH PROVIDENCE, RHODE ISLAND 
J; 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; CHILD 

EPC C A N C E R R ISK C A L C U L A T I O N S N O N - C A N C E R H A Z A R D C A L C U L A T I O N S 

M E D I U M 
E X P O S U R E 

M E D H J M 

E X P O S U R E 

P O I N T 

E X P O S U R E 

R O U T E 
C H E M I C A  L 

V A L U E U N I T S 

I N T A K E / E X P O S U R E 

C O N C E N T R A T I O N 
C S F / U N I T RISK 

C A N C E R R ISK 
I N T A K E / E X P O S U R E 

C O N C E N T R A T I O N 
R I D / R I C d ) H A Z A R D 

Q U O T I E N T 
V A L U E .NITS V A L U E U N I T S V A L U E U N I T S . V A L U E I IN1TS 

S E D I M E N T S E D I M E N T ASSAPUMPSET POND INGESTION 2-Mcthylnaphlhalci lc 0.01855 mg/kg NC NC 8,85-09 mg/kg/day 2.0E-02 mg'kg'day 4.6-07 

Aeenapb lby lc i  0.0589 mg/kg NC NC 2.85-08 mg/kg/day 6.06-02 uig/kg/day 5.6-07 . 

Bcnzo(a)aiilhraccnc 0,52 mg/kg 7.1 E-09 mg/kg/day 7.36-01 (nig/kg/day)-1 5.E-09 2.56-07 rag/kg/day 3.0E-02 ing/kg/day 8.E-06 

Bcnzo(a]pyrene 0.53 mg/kg 7.25-09 mg/kg/day 7.3E+O0 (mg/kg/day )-l 5. E-08 2.5E-07 nig/kg/day 3.06-02 nig/kg/day 8,6-06 

Benzo(b)riuoramhcnc 0.63 rag/kg 8.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.6-09 3,06-07 rag/kg/day 3,06-02 • mg/kg/day 1.6-05 

Benzo(g,h,i)pciylcne 0.4 rag/kg NC N C 1.96-07 mg/kg/day 3.0E-02 mg/kg/day 6.6-06 

Dibenzo(_h)and—icenc 0.15 rag/kg 2.06-09 mg/kg/day 7.35+00 (mg /kg /dayH l-E-08 7.16-08 mg/kg/day 3.06-02 mg/kg/day 2.6-06 

lndcno( l .2 .3 .d lpyrenc 0.43 mg/kg 5.8E-09 rag/kg/day 7.36-01 (mg/kg/day )-l 4.E-09 2.06-07 mg/kg/day 3.06-02 mg/kg/day 7,6-06 

Phcnantlircne 0.54 mg/kg NC N C 2.66-07 mg/kg/day 3.05-02 mg/kg/day 9.6-06 

alpha-Chlordane 0.00133 mg/kg I .SE- I I nig/kg/day 3.56-01 (mg/kg/day )- l 6.E-12 6.36-10 mg/kg/day 5.06-04 rag/kg/day l .E-06 . 

Aroclor-1254 0.032 mg/kg 4.3E-10 rag/kg/day 2.06+00 (mg/kg/day)-1 9.5-10 1.56-08 mg/kg/day 2.05-05 nig/kg/day 8.6-04 

Aroclor-1268 0.023 mg/kg 3.1E-10 rag/kg/day 2,06+00 (mg/kg/day)-1 6 .E- I0 1.16-08 mg/kg/day 2.05-05 rag/kg/day 5.6-04 

gamma-Chlordane 0.00065 mg/kg 8.8E-I2 mg/kg/day 3.56-01 (mg/kg/day )-l 3.E-12 3.15-10 mg/kg/day 5.0E-04 mg/kg/day 6.6-07 

Technical Chlordane 0.11 mg/kg 1.564)9 mg/kg/day 3.56-01 (mg /kg /dayH 5.5-10 5.26-08 mg/kg/day 5.0E434 mg/kg/day 1.5-04 

A luminum 9841 rag—g NC N C 4.7E-03 mg/kg/day ( .06+00 nig—g/day 5.6-03 

Arsenic 2.7 • mg/kg 3.7E-08 rag/kg/day 1.5E+00 (nig/kg/day)-1 5.E -08 1.35-06 mg/kg/day 3.0E-04 mg'kg 'day 4.5-03 

Cadmium 0,37 mg/kg NC NC 1.85-07 mg/kg/day l.OE-03 mg/kg/day 2.6-04 

Chromium 10.4 m g - g NC N C 4.95-06 mg/kg/day 3.06-03 mg/kg/day 2-6-03 

Coppcr 11.8 mg/kg NC NC 5.65-06 mg/kg/day 3.06-02 mg/kg/day 2.5-04 

Lead 40.5 mg/kg 5.5E-07 mg/kg/day 1.95-05 mg/kg/day 

Manganese 711 n i - k g NC NC 3.45-04 mg'kg/day 7.16-02 mg/kg/day 5.6-03 

Mercury 0.051 mg/kg NC NC 2 . 4 5 - 8 mg/kg/day 3.06-04 mg'kg/day 8.6-05 

Nickel 10.1 nig/kg NC NC 4.86-06 mg/kg/day 2.06-02 mg/kg/day 2.6-04 

Thal l ium 0.354 nig/kg NC NC 1.76-07 rag/kg/day 8.06-05 rag/kg/day 2.6-03 

Vanadium 17 mg/kg NC NC 8.16-06 mg/kg/day 7.06-03 mg/kg/day 1.6-03 

Toxicily Equivalency (Oi i - ins/pnruns) 0.00000379 mg/kg 5. IE-14 mg/kg/day 1.55+05 (mg/kg/day)-1 8 . E 4  1.86-12 rag/kg/day 

EXPOSURE ROUTE T O T A L l.E-07 2.6-02 

D E R M A L 2.Mclhylnaphlhalcne 0.01855 mg/kg NC NC 1.36-09 mg/kg/day 2.05-02 mg'kg 'day 6.5-08 

Accnaphlhylcne 0.0589 mg/kg NC NC 4.1 E-09 nig/kg/day 6.0E-02 mg'kg/day 7.5-08 

Benzo(a]anlhraccnc 0,52 mg/kg 1.0E-09 mg/kg/day 7.36-01 (mg/kg/day )-l 7.E-10 3.6E-08 mg/kg/day 3.06-02 1 mg/kg'day 1.6-06 

Bcn/o(a)pyrn ie 0.53 mg/kg l.OE-09 mg/kg/day 7.36+00 (n ig /kg /dayH 8,5-09 3.7E-08 mg'kg/day 3-06-02 mg/kg/day 1 . 6 - 6 

Ben—l(bJ(Illora(lIllclle 0,63 n i g  - g 1,26-09 mg/kg/day 7.3E-01 (mg/kg/day l - l 9,6-10 4.4E-0S mg/kg/day 3-06-02 mg/kg/day 1.6-06 

llcl l—ilK.h.i l l— rylci ic 0.4 mg/kg NC NC 2.SE-08 nig/kg/day 3.0E-02 tng/kg/day 9.6-07 

l i ibcii—.(a.l i)aiithiacciic 1)15 mg/kg 3, (16-1(1 mg/kg/day 7.36+00 (mg/kg/day)-1 2.6-09 1.0E-08 mg/kg/day 3,05-02 mg/kg'day 3 6 - 0 7 

hidcno( l,2,3-cd)pyrci,c 0.43 mg/kg 8.5E-IO tng/kg/day 7.36-01 (mg/kg/day)- l 6,6-10 3.05 -08 nig/kg/day 3.06-02 mg/kg/day 1-6-06 
Phenandtrene 0.54 mg/kg NC NC 3.75-08 mg/kg/day 3.05-02 mg/kg'day 1,6-06 
alpha-Gi lord ane 0.00133 mg/kg 8.15-13 mg/kg/day 3.56-01 (mg/kg/day)-1 3.6-13 2.8E-I I mg/kg/day 5.05-04 rag/kg/day 6.5-08 
Aroclor-1254 0.032 rag/kg 6.86-11 mg/kg/day 2.06+00 (mg/kg/day )-l I.E-10 2.46-09 mg/kg/day 2.06-05 nig/kg/day i .6-04 
Aroclor-1268 0.023 mg/kg 4.96-11 mg/kg/day 2.06+00 (mg /kg /dayH I.E-10 1.76-09 mg/kg/day 2.06-05 rag/kg/day 9.6-05 
gamma4- i lo rdanc 0.00065 mg/kg 4.05-13 mg/kg/day 3.56-01 (n ig /kg /dayH 1.6-13 1.46-11 mg/kg/day S.OE-04 mg/kg/day 3.6-08 
Technical Gi lordane 0.11 mg/kg 6.76-11 mg/kg/day 3.56-01 (mg/kg/day)-1 2 .E - I I 2.36-09 mg/kg/day 5.06-04 mg/kg/day 5-5-06 
A luminum 9841 mg/kg NC NC 1.06-02 mg/kg/day 
Arsenic 2.7 rag/kg 1.25-09 mg/kg/day 1.55*00 (mg/k g / d a y H 2.6-09 4.36-08 mg/kg/day 3.06-04 mg/kg/day 1.5-04 
Cadmium 0.37 mg/kg NC NC 2.06-10 mg/kg/day 2.56-05 nig/kg/day 8.E-06 
Chromium 10.4 mg/kg N C NC - 7.56-05 rag/kg/day 
Copper 11.8 mg/kg N C NC - 3.05-02 mg/kg'day 
Lead 40.5 mg/kg - -Manganese 711 mg/kg N C N C - 2.86-03 mg/kg/day 
Mercury 0.051 rag/kg N C N C - 2.16-05 mg/kg/day 
Nickel 10.1 mg/kg N C N C - 8.06-O4 mg/kg/day 
Thallium 0.354 mg/kg N C N C - . 8.06-05 mg/kg/day 
Vanadium 17 mg/kg N C NC - 1.864)4 mg/kg/day 
Toxicity Equivalency (Dioxins/Furam) 0.00000379 mg/kg 1.76-15 rag/kg/day 1.56+05 (rag/kg/day)-1 3.6-10 6.06-14 rag/kg/day 

EXPOSURE ROUTE T O T A L l.E-08 4.6-04 
6 X P O S U R 6 POINT T O T A L 2.E-07 2.6-02 

EXPOSURE M E D I U M T O T A L __ 2.E-07 2.64)2 

S E D I M E N T T O T A L 2 . E - 0 7  2.E-02 1 

MACTEC Engineering and Consnlllng, Inc. 
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TABLE 7.6.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD 


BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RIC (11 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

SURFACE SURFACE WATER ASSAPUMPSET POND INGESTION Arsenic 0.000491 mg/l 1.7E-09 mg/kg/day I.5E+0O nig/kg/day 2. E-09 5.8E-08 mg'kg'day 3,06-04 mg'kg'day 2.E-04 

WATER Manganese 0,135 mg/l NC NC 1,66-05 mg/kg/day 246-03 mg/kg/day 7.6-04 

Mercury 0,00000215 mg/l NC NC 2.66-10 mg/kg/day 3.06-04 nig/kg/day 9 6-07 

Nilriie-N 0.0051 mg/l NC NC 6.16-07 mg/kg/day l.OE-01 mg/kg/day 6.6-06 
Toxicity Equivalency (Dioxins/l-'iiruns) 5.34 E-09 mg/l L8E-I4 mg/kg/day 1.5E+05 mg/kg/day 3. E-09 635-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 5. E-09 9. E-04 

DERMAL Arsenic 0.000491 mg/l 1.8E-10 mg/kg/day I.SE+00 mg/kg/day 3.E-I0 6.26-09 mg/kg/day 3.06-04 mg/kg/day 2.6-05 

Manganese 0.135 mg/l NC NC 1,76-06 mg/kg/day 9.65-04 mg/kg/day 2,5-03 
Mercury 0.00000215 mg/l NC NC 2.76-11 mg/kg/day 2.15-05 mg/kg/day 1 5-06 

Nitrite-N 0.0051 mg/l NC NC 1.05-01 mg/kg/day 
Toxicity Equivalency (niiixins/Furuns) 5.34E-09 mg/l 6.2E-I2 mg/kg/day l.SE+05 mg/kg/day 9. E-07 2.26-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 9. E-07 2.6-03 

EXPOSURE POINT TOTAL 9.E-07 3.6-03 
EXPOSURE MEDIUM TOTAL 9. E-07 3.6-03 

SURFACE WATER TOTAL 9. E-07 3.E-03 

BIOTA COMBINED FISH DIE ASSAPUMPSET POND INGESTION Accnaphlhylcne 0.000708611 mg/kg NC NC 1.46-07 mg/kg/day 6.05-02 rag/kg/day 2-6-06 
Bcn-0(a)anihraccne 0.0016 mg/kg 8.8E-09 mg/kg/day 7.3E-0I (mg/kg/day)-1 6. E-09 3.16-07 mg/kg/day 3.0E-02 nig/kg/day 1.6-05 
Bcn_o(a)pyrcnc 0.0016 mg/kg 8.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6. E-08 3,15-07 mg/kg/day 3.0E-02 nig/kg/day 1.6-05 
Bcn/o(b)iTuoranilicnc 0.0019 mg/kg I.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 3.65-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
Bcn7-»(g,h, i)pcry Icnc 
Dib-Ti-o(a.h)aniliraccnc 

0,002(4 
0,00064 

mg/kg 
mg/kg 

NC 
3.5 E-09 rag/kg/day 

NC 
7.3E+00 (mg/kg/day)-1 If 3.E-0S ' 

4.16-07 
I.2E-07 

mg/kg/day 
rag/kg/day 

3.064)2 
3.0E-02 

mg'kg/day 
mg/kg/day 

l.E-05 
4.5-06 

Indcno(l,2,3-cd)pyrciic 0.0014 mg/kg 7.7E-09 mg/kg/day 7.3E-OI (mg/kg/day)-1 6.E-09 | !| 2.7E-07 tng/kg/day 3.05-02 mg/kg/day 9.5-06 
Pheiianlluxnc 
4.4'-DDD 

0,0035 
0.00254 

mg/kg 
mg/kg 

NC 
1.4 E-08 mg/kg/day 

NC 
2.4E-01 (mg/kg/day)-1 3.E-09 ;( i 

6.7E-07 
4.96-07 

mg/kg/day 
mg/kg/day 

3.05-02 
5.05-04 

mg/kg/day 
mg/kg/day 

2.5-05 
1.5-03 

4.4'-DDE D.0II7 mg/kg 6.4E-08 mg/kg/day 3.4E-0I (mg/kg/day)-1 2.E-08 2.26-06 mg/kg/day 5.05-04 mg'kg/day 4.5-03 
alpha-Chlordane 0.0015 mg/kg 8.2 E-09 mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-09 2,96-07 mg/kg/day 5.OE-04 rag/kg/day 6 .6-4 
Aroclor-1254 0.01622 mg/kg 8.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 ; 3.16-06 mg/kg/day 2.0E-0S mg'kg'day 2.6-01 
Dieldrin 0,0009 mg/kg 4.9E-09 mg/kg/day I.6E+01 (mg/kg/day)-1 8.E-08 , 1.76-07 mg/kg/day S.OE 4)5 mg/kg/day 3.6-03 
gamma-Chlo-d-tic 0.0008 mg/kg 4,4P,-OV mg/kg/day 3.5R-01 (nig/k g/day)-! 2.E-09 1,56-07 rag/kg/day S.OE-04 mg/kg/day 3. E-04 
llcplactito. Epoxide 0,00071 mg/kg 3..IMW mg/k ((/day 9.I..HK. (niK/kg/day)-! 4.E-08 1.46-07 mg/kg/day I.3E415 mg'kg/day 1.602 
Technical Oilordanc O.tWS 1 mg/kg 5.21.-07 mg/kg/day 3.5E-OI fin g/k g/day )-I 2.E-07 1.86-05 mg/kg/day 5.054)4 mg/kg/day 4,E-02 
Lead 
Mercury 

0,049 
0.14 

mg/kg 
mg/kg 

2.7E-07 
NC 

mg/kg/day 
NC 1 9,46-06 

2.7E-05 
rag/kg/day 
mg/kg/day 3.06-04 mg/kg/day 9. E-02 

Mercury (methyl) 0.1 mg/kg NC NC 1.96-05 mg/kg/day 1-06-04 mg/kg/day 2.5-01 
Zinc 11.1 mg/kg NC NC 1 2.16-03 mg/kg/day 3.06-01 mg/kg/day 7.E-03 
Toxicity Equivalency (Dioxins/Furans] 0.00000151 mg/kg 8.3E-12 mg/kg/day 1.5E+05 (mg/kg/day)-1 1-6-06 2.95-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-06 5.0.E-0! 
EXPOSURE POINT TOTAL 2.6-06 5.0.E-0I 

EXPOSURE MEDIUM TOTAL 2.6-06  5.0.E-0I 
COMBINED FISH DIET TOTAL 2.E-06 5.0.E-01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 . TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAll S.2.E-01 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA • Not applicable; exposure route not applicable for this chemical/exposure medium. 
- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: RAR 
Checked by: KM 

MACTEC En J i n  d Consulting, Inc. 
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TABLE 7.7.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE; ADULT 


CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS EPC 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM CHEMICAL CSF/UNIT RISK i RID/RICd) 
MEDIUM POINT QUOTIENT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Mcthylnaphlhalcne 0.1071 mg/kg NC NC 6.3E-10 mg/kg/day 2.06-02 mg'kg'day 3-6 08 

Acenaphthylene 0.31765 mg/kg NC NC ' 1.95-09 mg/kg/day 6.06-02 mg'kg/day 3.E 08 
Benzo(a)anlt—icen c 3.09372 mg/kg 1.064)9 mg/kg/day 7.36-1 (mg/kg/day)-1 8.E-I0 (.864)8 mg/kg/day S.OE-02 nig/kg-ay 6.6 07 
Bcnzo(a)py—ne 3.07718 mg/kg 1.0E-09 mg/kg/day 7.36+00 (mg/kg/day )-l 8.E-09 1.86-08 mg/kg/day 3.06-02 mg/kg/day 6.6 07 
Bcnzo(b)nuora—bene 3.45207 mg/kg 1.254)9 mg'kg/day 7.3E-01 (mg/kg-ayH 8.E-10 2.0E-08 mg/kg/day 3.05-02 mg/kg/day 7.6 07 

Benzo(g,h.i]pcrylene 2.336 mg/kg NC NC I.4E-08 mg/kg/day 3.05-02 mg/kg/day 5.6 07 

Dibenzo(a,h)anlhrac—e 0.61485 mg/kg 2.16-10 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E-09 3.6E-09 mg/kg/day 3.06-02 mg/kg'day 1.6 07 

Indcno( 1.2.3-cd)pyrcnc 2.SI886 mg/kg 8.56-10 mg/kg/day 7.35-01 (mg/kg/dayH 6.E-I0 1.5E-08 mg/kg/day 3.06-02 mg/kg/day 5.6 07 

Phcnamhrene 3.95543 rag/kg NC NC 2.36-08 mg/kg/day 3.06-02 mg'kg'day 8.6 07 

alpha -Chlordane 0,0178 mg/kg 6.06-12 mg/kg/day 3.55-01 (mg/kg/dayl-l 2.E-I2 1.0E-10 tng/kg/day 5.06-04 mg/kg/day 2.6 07 

Aroclor-1254 0.51998 mg/kg 1.76-10 mg/kg/day 2.06+00 (mg/kg/dayH 3.E-10 3.15-09 mg/kg/day 2.06-05 mg'kg'day 2,6 04 
Aroclor-1268 0.08389 mg-g 2.8E-1I mg/kg/day 2.06+00 (tng/kg/day )-l 6.E-11 4.95-10 mg/kg/day 2.06-05 mg/kg'day 2.6 05 
6—losuiran Suirale 0.0065 mg/kg NC NC 3.8E-11 mg/kg/day 6.0E-03 mg/kg/day 6.6 09 

Technical Gilordane 0.4307 mg/kg I.4E-10 mg/kg/day 3.56-1 (mg/kg/day )-l 5.E-11 2.56-09 mg/kg/day 50E-04 mg/kg/day 5.6 06 
Aluminum 15899 mg/kg NC NC 9.36-05 mg/kg/day 1.0E+O0 rag/kg/day 9,6 05 
Arsenic 7.72 mg/kg 2.6E-09 mg/kg/day 1.56+00 (mg/kg/dayH 4.E-09 4.5E-08 mg/kg/day 3.0E-04 nig/kg/day 2.6 04 

Chromium 231 mg/kg NC NC 1.46-06 mg/kg/day 30E-03 tng/kg/day 5.6 04 

Copper 205 rag/kg NC NC I.2E-06 rag/kg/day 3.0E-02 rag/kg/day 4.5 05 

Lead 450 mg/kg 1.5E-07 mg/kg/day 2.6E-06 rag/kg/day-
Manganese 1841 mg/kg NC NC 1.164)5 rag/kg/day 7.1 E-02 rag/kg/day 2.6 04 
Mercury 0.582 mg/kg NC NC 1, 3.464)9 mg/kg/day 3.0E-04 mg/kg'day 1.6 05 
Molybdenum 54 mg/kg NC NC 3.2E-07 mg/kg/day 5.05-03 mg/kg/day 6.6 05 
Nickel 120 mg/kg NC NC 7.0E-07 mg/kg/day 2.05-02 mg/kg/day 4.6 05 
Thallium 0.461 mg/kg NC NC ' 2.7E-09 mg/kg/day 8.05-05 mg/kg/day 3.6 05 
Vanadium 82.3 mg/kg NC NC 4.8E -07 mg/kg/day 7.06-3 mg/kg/day 7.6 05 
Toxicity Equivalency (Dioxin,—•_—is 0.0000549 mg/kg I.8E-I4 mg/kg/day 1.56+05 (mg/kg/dayH 3.E-09 3.26-13 rag/kg/day 

6XPOSUR6 ROUTE TOTAL 2.E-08 I  E 03 

D6RMAL 2.Mcthyl—phlhalcnc 0.1071 mg/kg NC NC 1.9E-10 mg/kg/day 2.06-02 mg'kg'day 9,6 09 

Accnaphlhylcne 0.31765 mg/kg NC NC 5.56-10 mg/kg/day 6.06-02 mg'kg'day 9.E 09 
Ben—.(a)aiilhraccnc 3.09372 mg/kg 3.16-10 mg/kg/day 7.35-01 (mg/kg/day)-l 2.6-10 5.4E-09 mg/kg/day 3.06-02 mg/kg/day 2.E 07 
Ben —"(alpyrcnc 3.07718 mg/kg 3.16-10 mg/kg/day 7.36+00 (mg/kg/dayl-l 2.6-09 | 5.46-09 mg/kg/day 3,06-02 mg/kg/day 2,6 07 
Ilcii/O(b)l1uotuiilliene 3,45207 mg/kg 3.4P.-UI "i_ ks/tlay 7.3P.-11I (iiia/kM/dayl-l 3..-I0 6.06-09 mg/kg/day 3.06412 ing/kg/day 2,6 07 
licn/o(g,h.l)pcrylcnc 2.336 mg/kg NC NC 4,16-09 mg/kg/day 3,064)2 mg/kg/day 1.6 07 
Dineil—(a,ti)alilhraccuc 0.61485 mg/kg 6.15-11 mg/kg/day 7.36*00 (mg/kg/dayl-l 4.E-I0 1 1.16-09 rag/kg/day 3.05-02 mg/kg/day 4  6 08 
ludeno(l,2.3-cd)pyrciic 2.51886 mg/kg 2.56-10 mg/kg/day "7.36-01 (mg/kg/dayH 2.6-10 4.4E-09 mg/kg/day 3.0E-02 mg'kg/day 1.6 07 
Phcnandircnc 3.95543 mg/kg NC NC 6.96-09 mg/kg/day 3.0E-02 mg'kg'day 2.6 07 
alpha-Chlordane 0.0178 mg/kg 5.46-13 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.6-13 9.56-12 mg/kg/day 5.0E-04 mg/kg'day 2.6 08 
Aroclor-1254 0.51998 mg/kg 5.65-11 mg/kg/day 2.06+00 (mg/kg/day)-1 I.E-10 9.76-10 rag/kg/day 2.0E-05 mg/kg'day 5.6 05 
Aroclor-1268 0.08389 mg/kg 9.06-12 rag/kg/day 2.06+00 (mg/kg/dayH 2.6-11 1.66-10 mg/kg/day 2.064)5 mg/kg'day 8.6 -06 
6ndosuiran Sutrate 0.0065 mg/kg NC NC 8.7E-I2 mg/kg/day 6.06-03 mg/kg/day l.E 09 
Technical Gi lord ane 0.4307 mg/kg I.3E-I1 mg/kg/day 3.5E-01 (mg/kg/dayH S.E-12 2.36-10 mg/kg/day 5.OE-04 mg/kg/day 5,5 07 
Aluminum 15899 mg/kg NC NC I.OE-02 mg/kg'day .Arsenic 7.72 mg/kg I.8E-10 mg/kg/day 1.56+00 (mg/kg/dayH 3.E-I0 3.1E-09 mg/kg/day 3.0E4M mg/kg/day 1.6-05 
Chromium 231 mg/kg NC NC 7.5E-05 rag/kg/day-Copper 205 mg/kg NC NC 3.0E-O2 nig/kg/day 
Lead 450 mg/kg . 

- ~ .Manganese 1841 mg/kg NC NC 2.8E-03 nig/kg/day 
Mercury 0.582 mg/kg NC NC . 

2.1 E-05 mg/kg/day 
Molybdenum 54 mg/kg NC NC 5.0E-03 mg/kg/day -

. Nickel 120 mg/kg NC NC S.OE-04 mg/kg/day 
Thallium 0.461 rag/kg NC NC 8.0E-05' mg/kg/day 
Vanadium 82.3 mg/kg NC NC . 

I.8E-04 mg/kg/day .Toxicity Equivalency (Dioxins/Furons 0.0000549 mg/kg I.3E-I5 mg'kg/day l.SE+05 (mg/kg/day)-1 2.6-10 2.2E-I4 rag/kg/day 

6XPOSUR6 R0UT6 TOTAL 4.6-09 7.6-05 
EXPOSUR6 POINT TOTAL 2.6-08 1.6-03 

EXPOSURE MEDIUM TOTAL 2,6-08 l.E-03 | 
SOIL TOTAL 2.E-08 . l.E-03 | 

MACTEC Engineering and Consulting, Inc. 
5l._r._5 
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TABLE 7.7.CT ! 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- C-IR-ENT/TUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE 1 UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

RtB/RfC (1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2 -Mclhy Inaphtlial cue 
Acenaphthylene 

0,07478 
0.19279 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 1 

4.4E-10 
LIE -09 

mg/kg/day 
mg/kg'day 

2.06-02 
6.06-02 

mg/kg/day 
mg/kg/day 

2.E-08 
2.E-08 

Bcn<ro(a)anlliraccnc 1.5 mg/kg 5.0E-I0 rag/kg/day 7.36-01 (nig/kg/dayH 4.E-10 8.864)9 nig/kg/day 3,06-02 mg/kg/day 3.E-07 

Bni-0(a]pyrenc 1.4 mg/kg 4.7E-I0 mg/kg/day 7.36+00 (rag/kg/dayH 3.E-09 8.264)9 mg/kg/day 3.06-02 mg/kg/day 3. E-07 

Bcnzo(b)l.uoranthcnc 1.5 mg/kg S.OE-10 mg/kg/day 7.36-01 (rag/kg/dayH 4 6-10 8.8E-09 mg/kg/day 3.05-02 mg/kg/day 3.E-07 
Bciii,o(g.h, i)pcry 1 ene 0.86 mg/kg NC NC 5.06-09 mg/kg/day 3.05-02 mg/kg/day 2. E-07 

Di_di-0(a-h)aiu_racciic 0,77 mg/kg 2.6E-10 mg/kg/day 7.35+00 (rag/kg/dayH 2.5-09 4.56-09 mg/kg/day 3.06-02 mg/kg/day 2. E-07 
lndcno( 1.2.3-cd)pyrcnc I mg/kg 3.4E-10 mg/kg/day 7.3E-OI (mg/kg/day)-1 2.E-10 5.9E-09 mg/kg/day 3.05-02 mg/kg/day 2. E-07 
Phenanthrene 2.1 mg/kg NC NC 1.26-08 rag/kg/day 3.05-02 mg/kg/day 4. E-07 
alpha-Chlordane 0.0061 mg/kg 2.0E-12 mg/kg/day 3.55-01 (mg/kg/dayH 7.E-I3 3.66-11 mg/kg/day 5.06-04 mg/kg/day 7. E-08 

Aroclor-1254 0.15 mg/kg S.OE-11 rag/kg/day 2.0E+00 (mg/kg/dayH I.E-10 8.85-10 mg/kg/day 2.06-05 mg/kg/day 4. E-05 
Aroclor-1268 0.14 mg/kg 4.7E-I1 mg/kg/day 2.0E+00 (mg/kg/dayH 9.E-11 8.25-10 mg/kg/day 2.06-05 mg/kg/day 4. E-05 
gamma-Chlordane 0.0048 mg/kg 1.6E-12 mg/kg/day 3.5E-OI (mg/kg/dayH 6.E-13 2.85-11 mg/kg/day 5.06-04 mg/kg/day 6, E-03 

Technical Chlordane 0.4 mg/kg I.3E-I0 mg/kg/day 3.5E-OI (mg/kg/dayH 5.E-1I 2.364)9 mg/kg/day 5.06-04 mg/kg/day 5. E-06 

Aluminum 15554 mg/kg NC NC 9.16-05 mg/kg/day 1.05+00 mg/kg/day 9. E-05 
Antimony 0.73 mg/kg NC NC 4.36-09 mg/kg/day 4.06-04 mg/kg/day LE-05 

Arsenic 9.6 rag/kg 3.2E-09 nig/kg/day 1.56+00 (mg/kg/dayl-l 5.E-09 5.66-08 rag/kg/day 3.05-04 nig/k g/day 2. E-04 
Cadmium 0.81 mg/kg NC NC 4.8E-09 mg'kg'day 1.05-03 mg/kg/day 5. E-06 
Chromium 99,3 mg/kg NC NC 5.86-07 rag/kg/day 3.05-03 mg/kg/day 2.E-04 

Copper 72.8 mg/kg NC NC 4.36-07 rag/kg/day 3.05-02 mg/kg/day l.E-05 
Lead 179 mg/kg 6.0E-08 mg/kg/day 1 16-06 mg/kg/day 
Manganese 599 mg/kg NC NC 3.55-06 mg/kg/day 7.1 E-02 mg/kg/day 5. E-05 
Mercury 0.21 mg/kg NC NC 1.25-09 mg/kg/day 3.0E-04 mg/kg/day 4, E-06 

Nickel 142 mg/kg NC NC 8.36-07 nig/kg/day 2.06-02 rag/kg/day 4.E-05 
Thallium 0.37 mg/kg NC NC 2.26-09 mg/kg/day 8.06-05 mg/kg/day 3.E-05 
Vanadium 79 mg/kg NC NC 4.66-07 mg/kg/day 7.0E-03 mg/kg/day 7. E-05 
Toxicity Equivalency (Dioxin-ZI'tiruiit 0.000121 rag/kg 4.IE-I4 nig/kg/day 1.56+05 (mg/kg/dayl-l 6.E-09 7.16-13 mg/kg/day 
Toxicity Equivalency (PCH Ccmjiener. 0.0000249 mg/kg 8.4E-I5 rag/kg/day 1.56*05 (mg/kg/dayH l.E-09 1.56-13 mg/kg'day 

EXPOSURE ROUTE TOTAL 2.E-08 8.5-04 

DERMAL 2-Mclhylnaphthalcnc 0.07478 mg/kg NC NC 1,15-10 mg/kg'day 2.0E-O2 mg/kg/day 6, E-09 
Acenaphthylene 0,19279 mg/kg NC NC 2.9E-10 tng/kg/day 6.06-02 mg/kg/day 5.E-09 
Bcn/o( a )anthraccne 1.5 mg/kg 1.35-10 mg/kg/day 7.36-01 (mg/kg/dayl-l 9.E-I1 2.26-09 mg/kg/day 3.064)2 mg/kg/day - 7. E-08 
Bcn/o(a)pyrcnc 1,4 mg/kg 1.26-10 mg/kg/day 7,36+00 (mg/kg/dayl-l 9.5-10 2,164)9 mg/kg/day 3.06-02 mg/kg/day 7.E-08 
Dcn/i-(b)nuoranllicnc 1.5 mg/kg I.3E-10 mg/kg/day 7.3E411 (mg/kg/dayH 9.E-11 2.2E-09 mg/kg/day 3.06-02 mg/kg/day 7.E-0S 
I)CII/_>(K,II, i )pcry laic 0.86 mg/kg NC NC 1.36-09 mg/kg/day 3.06-02 mg'kg'day 4. E-08 
Dibcn-Ofa.hjanlhracciie 0,77 mg/kg 6 56-11 mg/kg/day 7.3E+00 (mg/kg/day y 5.E-10 I.IE-09 mg'kg'day 3.06-02 mg/kg/day 4. E-08 
Indcno(I.2,3-cd)pyrcnc 1 rag/kg 8 5E-1I mg/kg/day 7.36-01 (mg/kg/day) 6.E-II 1.56-09 mg/kg/day 3.05-02 mg/kg/day 5. E-08 
Phenanthrene 2.1 rag/kg NC NC 3.16-09 rag/kg/day 3.05-02 mg/kg/day l.E-07 
alpha-Chlordane 0.0061 mg/kg 1.6E-I3 mg/kg/day 3,56-01 (mg/kg/dayl 6.6-14 2.86-12. mg/kg/day 5.06-04 mg/kg/day 6. E-09 
Aroclor-1254 0.15 mg/kg I.4E-II mg/kg/day 2.0E+00 (mg/kg/dayl 3.E-11 2.4E-I0 mg/kg/day 2.06-05 mg/kg/day l.E-05 
Aroclor-1268 0.14 mg/kg 1.3E-I1 rag/kg/day 20E+0O fmg/kg/dayl 3.E-11 2.2E-10 mg/kg/day 2.06-05 mg/kg/day l.E-05 
gamma-Chlordane 0.0048 mg/kg 1.3E-I3 mg/kg/day 35E -01 fmg—g/day) 4.E-I4 2.2E-I2 mg/kg/day 5.06-04 mg/kg/day 4. E-09 
Technical Chlordane 0.4 mg/kg t.OE-tl mg/kg/day 3.55-01 (mg/k g/day| 4.E-12 I.8E-I0 mg/kg/day 5.06-04 mg/kg/day 4. E-07 
Aluminum 15554 mg/kg NC NC - 1.06-02 mg/kg/day 
Antimony 0.73 mg/kg NC NC 6.05-05 mg/kg/day 
Arsenic 9.6 mg/kg 1.9E-I0 mg/kg/day I.5E+O0 Img/kg/dayl 3.E-10 3.3E-09 mg/kg/day 3.05-04 mg/kg/day l.E-05 
Cadmium 0.81 mg/kg NC NC 9.2E-I2 mg'kg'day 2.5E-05 . mg/kg/day 4. E-07 
Chromium 99.3 mg/kg NC NC - 7.55-05 mg/kg/day 
Copper 72.8 mg/kg NC NC 3.0E-O2 mg/kg/day 
Lead 179 mg/kg 
Manganese 599 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.21 mg/kg NC NC - 2.1E-05 mg/kg/day 
Nickel 142 mg/kg NC NC - 8.0E-04 mg/kg/day 

_ 
Thallium 
Vanadium 
Toxicity Equivalency (Dioxins/Furan

0.37 
79 

0.000121 

mg/kg 
mg/kg 
mg/kg 

NC 
NC 

2.4E-I5 rag/kg/day 

NC 
NC 

1.5E+05 (mg/kg/dayH 4.E-I0

li 
| ,1 

-
.4.IE-I4 mg/kg/day 

8.0E-05 
1.8E-04 

mg/kg/day 
mg/kg/day 

Toxicity Equivalency (PCB Congener 0.0000249 mg/kg 4.96-16 mg/kg/day 1.5E+05 (mg/kg/dayH 7.E-I1 : 8.5E-I5 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-09 •' 4. E-05 
EXPOSURE POINT TOTAL 2.E-08 , 8.6-04 

EXPOSURE MEDIUM TOTAL 2.E-08 : 8.E-04 

SEDIMENT T O I A  L 2.E-08 1 8. E-04 | 
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I. 
TABLE 7.7.CT ..! 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL I 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE , i 

NORTH PROVIDENCE, RHODE ISLAND ' i, 
1 

SCENARIO TIMEFRAME: CURRENT/FUTURE i 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE; ADULT ( 


EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION MEDIUM 	 CHEMICAL CSF/UNIT RISK RBJ/RICd) 

QUOTIENT 
VALUE UNITS VALUE UNITS.. VALUE 1 UMTS VALUE UNITS 

SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION A—cnic 0.00055 mg/l 1.8E-11 mg/kg/day 1.56+00 mg/kg/day 3.6-11 I 3.2E-IO mg/kg/day 3.0E-O4 mg/kg/day l.E-06 

WATER Manganese 0.131 mg/l NC NC 7.7E-08 tng/kg/day 2.46-02 mg/kg/day 3.5-06 

Mercury 0.00000193 mg/I NC NC 1.16-12 mg/kg/day 3.06-04 nig/kg/day 4. E-09 
Nilrilc-N 0.128 mg/l NC NC 7.5E-08 rag/kg/day 1.05-01 mg/kg'day 8.5-07 
Toxicity Equivalency (Dioxins/Furans 5.646-09 mg/l 1.96-16 mg/kg/day 1.56+05 mg/kg/day 3.6-11 3.3E-15 nig/kg/day 

EXPOSURE ROUTE TOTAL 	 6.5-11 5-6-06 

D6RMAL 	 Arsenic 0.00055 mg/l 6.46-11 mg/kg/day 1.56+00 mg/kg/day 1.5-10 1.16-09 mg/kg/day 3,06-04 mg/kg'day 4.6-06 

Manganese 0,131 mg/l NC NC 2.76-07 rag/kg/day 9.6E-04 mg'kg/day 3.6-04 
Mercury 0.00000193 mg/l NC NC 3.96-12 mg/kg/day 2.IE-05 tng/kg/day 2.6-07 ' 
Nitritc-N- 0.128 . mg/l NC NC 	 l.OE-01 mg/kg/day ' 	 ~ Toxicity Equivolcncy (Dioxins/Furuns 5.64E-09 mg/l 2.15-12 mg/kg/day 1.56+05 mg/kg/day 3.54)7 3.76-11 mg/kg/day 

6XP0SURE ROUTE TOTAL 3.5-07 3.5-04 

EXPOSURE POINT TOTAL 3.6-07 3.6-04 
EXPOSURE MEDIUM TOTAL 3.6-07 3.6-04 

SURFACE WATER TOTAL 3.E-07 3.E-04 

BIOTA COMBINED FISH DIE' GREYSTONE MILL POND INC6STI0N Accnaphlhylcne 0.002 rag/kg NC NC 2.4E-7 mg/kg/day 6.06-02 mg/kg/day . 4.6-06 
Bcnzo(a)pyrcnc 0.00099 mg/kg 6.96-09 mg/kg/day 7,36+00 (mg/kg/day)-1 5,6-08 I.2E-7 mg/kg/day 3.0E-02 mg/kg/day 4.6-06 
Benzol g.h.i)pcrylcnc 0.0012 mg/kg NC NC 1.5E-07 mg/kg'day 3.0E-02 mg/kg/day 5.6-06 
Bcnzo(b)nuoranlh—c 0,00092 mg/kg 6.4E-09 ing/kg/day 7.3E-01 (mg/kg/dayH 5.6-09 LI E-07 mg'kg'day 3,06-02 rag/kg/day 4.6-06 
D-cnzo(a.hjaiiihraccnc 0.00057 mg/kg 4.0E-9 mg/kg/day 7.36+00 (nig/kg/day)-1 3. E-08 6.9E-08 rag/kg/day 3.0E4)2 mg'kg'day 2,6-06 
Itidc—K 1.2.3 -cd)pyrcnc 0,00092 mg/kg 6.46-09 mg/kg/day 7.3E-01 (mg/kg/dayH 5.6-09 1.IE-7 mg/kg/day 3.0E-O2 mg/kg/day 4.6-06 
Phctianllircnc 0.008 mg/kg NC NC 9.8E4)7 mg/kg/day 3.0E-02 rng/kg/day 3.6-05 
4,4'-DDD 0.013 mg/kg 9,15-08 mg/kg/day 2.46-01 (mg/kg/dayH 2.64)8 I.6E-06 mg/kg/day 5.0E-04 nig—g_ay 3.E-03 
4.4--DD6 0,0329 mg/kg 2.36-07 mg/kg/day 3.45-01 (mg/kg/dayH 8.6-08 4,05-06 mg/kg/day 5.OE-04 nig-g/day S.E-03 
4.4--DDT 0.003 mg/kg 2.16-08 mg/kg/day 3.45-01 (mg/kg/day)-l 7.64)9 3.754)7 mg/kg/day S.OE-04 mg/kg'day 7.5-04 
alpha-Chlordane 0.014 mg/kg 9.8E-08 mg/kg/day 3.55-01 (mg/kg/dayH 3.6-OS 1.75-06 mg/kg/day S.OE-04 nig/kg/day 3.E-03 
Aroclor-1254 0,177 mg/kg 1.26-06 mg/kg/day 2.06+00 (mg/kg/dayH 2.5-06 2.26-05 rag/kg/day 2.06-05 mg/kg/day I.E+00 
Aroclor-1268 0.0851 mg/kg 5.96-07 mg/kg/day 2.05+00 (mg/kg/day )-l 1.6-06 1.06-05 mg/kg/day 2 .06-5 mg/kg/day 5.5-01 
Dieldrin 0.0027 mg/kg 1.96-08 mg/kg/day 1.6E+01 (mg/kg/dayH 3.E-07 3.36-07 rag/kg/day 5.06-OS mg/kg/day 7.5-03 
Kamnia-Clilnrdanc (1.006 rag/kg 4,26418 ma/kg—ay 3.56-01 (mg/kg/day)-! l.E-08 7.36-07 mg/kg/day S.OE-04 mg/kg/day 1.6-03 
llcplaclitor Bpoxide ri.WKlH mg/kg 5,66-1- mg/kg/day 9,16 KK) (nig/kK/dayH 5.6-08 9,864)8 mg/kg/day 1.3E-05 mg/kg/day 8,6-1)3 
Technical (-lindane 0,2056 mg/kg 1.464)6 mg/kg/day 3.564)1 (mg/kg/day)-1 5.64)7 2,56-05 mg/kg/day S.OE-4 mg/kg/day 5,64)2 
Lead 0,079 mg/kg 5.56-7 mg/kg/day 9.66-06 rag/kg/day 
Mercury 0,226 mg-g NC NC 2,86-05 mg/kg/day 3.OE-04 mg'kg'day 9.5-02 
Mercury (raclhyl) 0.328 mg/kg NC NC 4.05-05 mg/kg/day 1.0E-04 mg/kg'day 4.6-01 
Zinc 22 mg/kg NC NC 2.75-03 rag/kg/day 3.06-01 nig/kg/day 9.6-03 
Toxicity Equivalency (Dioxins/FlH-ls O.OOOO0136 mg/kg 9.56-12 mg/kg/day 1.55+05 (mg/kg/day)-l 1.6-06 1.75-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 6.6-06 2.2.6+00 
EXPOSURE POINT TOTAL . 6.6-06 2.2.6+00 

5XPOSUR5 M6DIUM TOTAL 6.6-06 . - 2.2,6+OQ 
COMBINED FIS H DIET TOTAL 6. E-06 2.2.E+O0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA If 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA || 2.2.E+-00 

NOTES: 
( I )  - Blank cells indicate ihat an RfD or RfC is nol avalailable from ihe sources used to obiain dosc-rcsponsc data for this risk assessment. 
NC • Noi carcinogenic by mis exposure route, 
NA - Noi applicable; exposure route not applicable for this chemical/exposure medium. 
- - Noi calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KM 
Checked by: RAP 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.8.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD • COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE IINITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

RID/RIC(1) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL GREYSTON6 MILL POND INGESTION 2-McthylnaphlliaIene 0.1071 mg/kg NC NC 9.8E-10 mg/kg/day 2.06-02 nig/kg/day 5.E-08 

Acenaphthylene 0.31765 mg/kg NC NC 2.9E-09 mg/kg/day 6.05-02 mg'kg'day 5.6 OS 

Bcnzo(a)anthniccnc 3.09372 mg/kg 1.2E-09 . mg/kg/day 7.36-01 (mg/kg/dayH 9.6-10 2.86-08 mg/kg/day 3.06-02 nig/kg/day 9.6 07 

Bcnzo(a)pyrenc 3.07718 mg/kg 1.2E 4)9 ' mg/kg/day 7.3E+O0 (rag/kg/day)-! 9.E-09 2.85-08 mg/kg/day 3.06-02 nig/kg/day 9.6 07 

Bcnzo(b)lluoranlhenc 3.45207 mg/kg I.4E-09 mg/kg/day 7.3E-OI (mg/kg/dayH l.E-09 3.25-08 mg/kg/day 3,06-02 mg/kg/day 1,6 06 

Bcnzo(g.h.i)r—rylene 2.336 mg/kg NC NC 2.154)8 mg/kg/day 3.05-02 mg/kg/day 7.5 07 

Dib-cnzo(a.h)a—hraccnc 0.61485 mg/kg 2.4E-10 mg/kg/day 7.3E+00 (mg/kg/day)-l 2.6-09 5.6E-09 mg/kg/day 3.05-02 mg/kg/day 2.5 07 

Ind-_(l,2.3-cd)pyrcnc 2.51886 mg/kg 9.9E-10 mg/kg/day 7.3E-01 (mg/kg/dayH 7.6-10 2.35-08 mg/kg/day 3.0E-02 mg/kg/day 8.E 07 

—icnamhrcne 3.95543 mg/kg NC NC 3.66-08 mg/kg/day 3.05-02 mg/kg/day 1.5 06 

alpha-Chlordane 0.0178 mg/kg 7.06-12 mg/kg/day 3.5E-01 (mg/kg/dayH 2.6-12 1.66-10 mg/kg/day 5.0E-04 mg'kg/day 3.6 07 
Aroclor-1254 0.51998 mg/kg 2.06-10 rag/kg/day 2.06+00 (mg—g/dayH 4.6-10 4.76-09 mg/kg/day 2.06-05 mg/kg/day 2.6 04 
Aroclor-1268 0.08389 mg/kg 3.36-11 rag/kg/day 2.06+00 (mg/kg/dayH 7.6-11 7.7E-10 mg/kg/day 2.0E-O5 mg/kg/day 4.5 05 
EndosulTan Suirale 0.0065 mg/kg NC NC 5.9E-11 mg/kg/day 6.06-03 mg/kg/day 1.5 08 
Technical Chlordane 0.4307 mg/kg 1.76-10 mg/kg/day 3.56-01 (nig/kg/day )-l 6.6-11 3.96-09 mg/kg/day 5.0E-04 mg/kg/day 8.E 06 
Aluminum 15899 mg/kg NC NC 1.5E-04 mg/kg/day 1.06+00 nig/kg/day 1.6 04 

Arsenic 7.72 mg/kg 3.0E-O9 mg/kg/day . 1.56+00 (mg/kg/dayH 5.6-09 7. IE-08 mg/kg/day 3.06-04 rag/kg/day 2.5 04 

Chromium 231 mg/kg NC NC 2.16-06 mg/kg/day 3.0E-O3 rag/kg/day 7.5 04 

Copper 205 mg/kg NC NC 1.96-06 mg/kg/day 3.0E-02 mg/kg/day 6.6 05 
Lead 450 rag/kg 1.86-07 rag/kg/day - 4.16-06 mg/kg/day 
Manganese 1841 mg/kg NC NC 1.76-05 mg/kg/day 7.1 E-02 mg/kg'day 2.6 04 
Mercury 0.582 mg/kg NC NC 5,36-09 mg/kg/day 3.06-04 mg/kg/day 2.6 05 
Molybdenum 54 mg/kg NC NC 4.96-07 mg/kg/day 5.06-03 nig/kg/day l.E 04 
Nickel 120 mg/kg NC NC 1.15-06 mg/kg/day 2.06-02 rag/kg/day 5.6 05 
Thallium 0.461 mg/kg NC NC 4.26-09 mg/kg/day 8.0E-05 mg'kg'day 5.6 05 
Vanadium 82.3 mg/kg NC NC 7.56-07 mg/kg/day 7.06-03 mg'kg'day 1.5 04 
Toxicily Equivalency (1 lioxin.-'urans) 0,0000549 mg/kg 2.16-14 rag/kg/day 1.56+05 (mg/kg/dayt-l 3.6-9 5,06-13 mg/kg/day 

5XPOSUR6 ROUT5 TOTAL 2.E-08 2,6 03 

DERMAL 2-Mcl)iyliiaphthalcnc 0.1071 mg/kg NC NC 9,85-10 mg/kg/day 2.06-02 mg'kg'day 5.6 08 
Accnaphlhylcne 0,31765 mg/kg NC NC 2.96-09 mg/kg/day 6.0E-02 rag/kg/day 5.5 08 
Dell—(a)anlhraccnc 3.09372 mg/kg 1.26-09 ing/kg/day 7.36411 (rag/k g/day)-! 9.5-10 2.86-08 mg/kg/day 3.0E-02 mg/kg/day 9.6 07 
llcti—(alpyrcnc 3.07718 mg/kg 1.26-09 mg/kg/day 7.36+00 (mg/kg/day)-1 9.6-09 2.864)8 mg/kg/day 3.0E-O2 mg/kg/day 9,6 07 
lien—(binitniaiillicnc 3.45207 ma/kit 1.36-09 mg/kg/day 7.364)1 (mg/kg/dayl-l 1.6-09 3.16-08 mg/kg/day 3.06-02 tng/kg/day l.E 06 
lien—(g,h,i)[—rylcnc 2.336 mg/kg NC NC 2,16-08 mg/kg/day 3.0E-O2 mg'kg'day 7.6-07 
Uibcn —.(a.hlanlhracciic 0.61485 mg/kg 2.46-10 mg/kg'day. 7.36+00 (mg/kg/day)-l 2 E - 9 5.66-09 mg/kg/day 3.06-02 mg'kg'day 2.6-07 
lndcno(l,2,3-cd)pyrcne 2.51886 rag/kg 9.86-10 mg/kg/day . 7.36-01 (mg/kg/dayH 7,6-10 2.3E-08 mg/kg/day 3,06-02 nig/kg/day 8,6-07 
Phenanthrene 3.95543 mg/kg . NC NC 3.6E-08 mg/kg/day 3.0E-02 nig/kg/day 1.5-06 
alpha-Iilordane 0.0178 mg/kg 2.16-12 rag/kg/day 3.5E-OI (mg/kg/dayH 7.6-13 ;. 5.06-11 mg/kg/day S.OE-04 mg/kg'day 1.6-07 
Aroclor-1254 0.51998 mg/kg 2.2E-10 mg/kg/day. 2.0E+00 (mg/kg/day )-l 4.E-10 , 5.16-09 mg/kg/day 2.0E-05 mg/kg/day 3.6-04 
Aroclor-1268 0.08389 mg/kg 3.5E-11 rag/kg/day 2.06+00 (mg/kg/day )-l 7.6-11 8.26-10 mg/kg/day 2.0E-05 mg/kg/day 4.6-05 
EndosulTan Suirale 0.0065 mg/kg NC NC 4.66-11 mg/kg/day 6.06-03 mg/kg/day 8.6-09 
Technical Chlordane 0.4307 mg/kg 5.26-11 rag/kg/day 3.564)1 (mg/kg/dayH 2.6-11 1.26-09 mg/kg/day 5.06-04 mg/kg/day 2,6-06 
Aluminum 15899 mg/kg NC NC - I.OE-02 mg/kg/day 
Arsenic 7.72 mg/kg 7.06-10 rag/kg/day 1.5E+00 (mg/kg/dayH 1.6-09 1.66-08 rag/kg/day 3.06-04 mg/kg/day 5.6-05 
Chromium 231 mg/kg NC NC 1 - 7.5E-05 rag/kg/day 
Copper 205 mg/kg NC NC - 3.0E-02 nig/kg/day 
Lead 450 mg/kg - - -Manganese 1841 rag/kg NC NC - 2.86-03 rag/kg/day 
Mercury 0.582 mg/kg NC NC 2.1E-05 mg/kg/day 
Molybdenum 54 mg/kg NC NC - 5.06-03 mg/kg/day 
Nickel 120 mg/kg NC NC - 8.06-04 mg/kg/day 
Thallium 0.461 mg/kg NC NC - 8.06-05 mg/kg/day 
Vanadium 82.3 mg/kg NC NC - 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furuns) 0.0000549 mg/kg 5.06-15 mg/kg/day I.5E+05 (nig/kg/day )-l 7.6-10 1.26-13 mg/kg/day 

6XPOSUR6 ROUTS TOTAL 2.6-08 4.6-04 
6XP0SURE POINT TOTAL 4.6-08 2.5-03 

EXPOSURE MEDIUM TOTAL 4.6-08 2.5-03 
SOIL TOTAL 4.E-03 l.E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.8.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT  -

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UN1TS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RiC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT GREYSTONE MILL POND 17—ESTION 2-Mclhyhiaphthalenc 0.07478 mg/kg NC NC 6.8E-I0 mg/kg/day 2.06-02 mg'kg/day 3-6-08 

Accnaphlhylene 0.19279 mg/kg NC NC 1.8E-09 mg/kg/day 6.06-02 mg'kg/day 3.E-08 

Bcnzo(a)anl)—icene 1.5 mg/kg 5.96-10 mg/kg/day 7.36-1 (mg/kg/day )-I 4.E-10 1.46-08 mg/kg/day 3.06-02 mg/kg/day 5.E-07 

Bcnzo(a)pyrcnc 1.4 mg/kg 5.5E-10 rag/kg/day 7.36+00 (mg/kg/dayH 4.E-09 1.364)8 mg/kg/day 3.06-02 mg/kg/day 4.6-07 

Bcnzo(b)f1uoranthcne 1.5 mg/kg 5.96-10 nig/kg/day 7.3E-01 (mg/kg/dayH 4.E-10 1.46-08 mg/kg/day 3.06-02 rag/kg/day 5.6-07 

Benzo(g.h.i)perylcnc 0.86 mg/kg NC NC 7.964)9 mg/kg/day 3.05-02 mg/kg/day 3.6-07 

Diber_o(-h)anu_ac—e 0.77 rag/kg 3.06-10 rag/kg/day 7.36+00 (mg/kg/dayH 2.64)9 i 7.06-09 mg/kg/day 3.05-02 mg'kg'day 2.5-07 

lndcno(I,2.3-cdlpyrenc 1 mg/kg 3.96-10 mg/kg/day 7.364)1 (mg/k g/day)-l 3.E-10 9.16479 rag/kg/day 3.06-02 mg/kg/day 3-6-07 

Phenanthrene 2.1 mg/kg NC NC 1.95-08 mg/kg/day 3.06-02 nig/kg/day 6.6-07 

alpha-Chlordane 0.0061 mg/kg 2.46-12 mg/kg/day 3.5E-01 (mg/kg/dayH 8.E-13 5.66-11 mg/kg/day 5.06-04 mg/kg/day 1.6-07 

Aroclor-1254 0.15 mg/kg 5.96-11 mg'kg/day 2.0E+O0 (mg/kg/dayH I.E-10 1.46-09 mg/kg/day 2.06-05 nig/kg/day 7.6-05 
Aroclor-1268 0.14 mg/kg 5.56-11 mg/kg/day 2.0E+00 (mg/kg/dayH l.E-10 . 1.36-09 mg/kg/day 2.06-05 mg/kg/day 6.6-05 

gamma-Chlordane 0.0048 mg/kg 1.96-12 mg/kg/day 3.5E-I (rag/kg/dayH 7.E-13 4.46-11 mg/kg/day 5.05-04 mg/kg/day 9.6-08 

Technical Chlordane 0.4 mg/kg I.6E-10 mg/kg/day 3.5E-OI (mg/kg/day )-l 5.E-11 3.76-09 mg/kg/day 5.05-04 • mg/kg/day 7.6-06 

Aluminum 15554 mg/kg NC NC 1.46-04 mg/kg/day 1.06+00 mg'kg/day 1.6-04 

Antimony 0.73 mg/kg NC NC 6,75-09 mg/kg/day 4.06-04 mg/kg/day 2.6-05 

Arsenic 9,6 mg/kg 3.86-09 mg/kg/day 1.5E+00 (mg/k g/dayH 6.6-09 8.86-08 mg/kg/day 3.06-04 mg/kg/day 3,6-04 
Cadmium 0.81 mg/kg NC NC 7.4E-09 mg/kg/day 1.06-03 mg/kg'day 7.6-06 
Chromium 99.3 mg/kg NC NC 9IE4)7 mg/kg/day 3.06-03 mg'kg/day 3.E-04 

Copper 72.8 mg-g NC NC 6.6E-07 mg'kg/day 3.06-02 mg/kg/day 2.6-05 

Lead 179 mg/kg 7.05-08 mg/kg/day L6E-06 mg/kg/day 
Manganese 599 nig/kg NC NC 5.5E-06 mg/kg/day 7.15-02 mg/kg/day 8.E-05 

Mercury 0.21 rag/kg NC NC 1.9E-09 mg/kg/day 3.06-04 mg/kg/day 6. E-06 

Nickel 142 rag/kg NC NC I.3E-06 rag/kg/day 2.064)2 mg/kg/day 6. E-05 

Thallium 0.37 mg/kg NC NC 3.4E-09 mg/kg'day 8.06-05 mg/kg/day 4.6-05 

Vanadium 79 mg/kg NC NC 7.2E-07 mg/kg/day 7.06-03 nig/kg/day 1.6-04 

Toxicity liquivalency (Dioxins/Fi—in.-t) 0000121 mg/kg 4,76-14 rag/kg/day I.5E+05 (mg/kg/dayH 7.6-09 I.IE-12 mg/kg'day 

Toxicity Equivalency (PCB ConE-ncrs 0.0000249 mg/kg 9,76-15 ing/kg/day 1.56+05 (nig/kg/dayH 1.6-09 2.3E-I3 mg/kg/day 

EXPOSURE ROUTE TOTAL 2-6-08 l.E-03 

DP.KMAL 2-Mcll lyluaplilhalcnc 0.07478 mg/kg NC • NC 5.1E-10 mg/kg'day 2,06-02 mg/kg'day 3.E-0S 
Accnaphlhylcne 0.19279 mg/kg NC NC I.3E-09 mg/kg/day 6.0E-O2 tng/kg/day 2.E-08 
Bcnzo(a)anthraccllc 1.5 mg/kg 4.46-10 tng/kg/day 7.36-01 (nig/kg/dayH 3.6-10 I.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.5-07 
Ben—(a)pyrciic 1.4 mg/kg 4,16-10 mg/kg/day 7.36+00 (rag/kg/day )-I 3.6-09 9.SE-09 mg/kg/day 3,06-02 mg/kg/day 3.E-07 
lien—t blfluoranll—ic 1.5 mg/kg 4,46-10 mg/kg/day 7.36-01 (mg/k g/dayH 3.6-10 '• I.OE-08 mg/kg/day 3.06-02 mg'kg'day 3.E4)7 
Bell—(g,h,i)perylene 0.86 rag/kg NC NC S.8E-09 mg'kg'day 3.05-02 mg'kg'day 2.5-07 
Dibciizo(a.h)anthraccnc 0.77 mg/kg 2.2E-IO mg/kg/day 7,36+00 (nig/k g/dayH 2.6-09 5.25-9 mg'kg'day 3.06-02 mg/kg/day 2.6-07 
Indcno(L2.3-cd)pyrcnc 1 mg/kg 2.96-10 rag/kg/day 7.36-01 (nig/kg/day)-! 2.6-10 6.86-09 mg—g/day 3.06-02 mg/kg/day 2.5-07 
Phenanlhrene 2.1 mg/kg NC NC 1.46-08 mg'kg/day 3.05-02 ing/kg/day 5.5-07 
alpha-Chlordane 0.0061 mg/kg 5.5E-13 rag/kg/day 3.56-01 (mg/kg/dayH 2.6-13 1.36-11 mg/kg/day 5.05-04 rag/kg/day 3.5-08 
Aroclor-1254 0.15 mg/kg 4.7E-11 mg/kg/day 2.05+00 (mg/kg/dayH 9.6-11 1.16-09 mg/kg/day 2.05-05 nig/kg/day S.'6-05 
Aroc lor-1268 0.14 mg/kg 4.4E-11 mg/kg/day 2.06+00 (mg/kg/day )-l 9.5-11 1.06-09 mg/kg/day 2.05-05 nig/kg/day 5.5-05 
gamma-Chlordane 0.0048 mg/kg 4.36-13 mg/kg/day 3.5E-01 (mg/kg/dayH 2.6-13 1.06-11 mg/kg/day 5.0E-04 mg/kg/day 2.6-08 
Technical Chlordane 0.4 mg/kg 3.66-11 mg/kg/day 3.56-01 (mg/kg/dayH 1.6-11 ' 8.46-10 mg/kg/day S.OE-04 mg/kg/day 2.6-06 
Aluminum 15554 mg/kg NC NC - 1.0E-02 nig/kg/day 
Anlimony 0.73 mg/kg NC NC ~ 6.0E-05 mg/kg/day 
Arsenic 9.6 rag/kg 6.4E-10 mg/kg/day I.5E+00 (mg/kg/dayH 1.64)9 1.56-08 mg/kg/day . 3.0E-04 nig/kg/day 5.5-05 
Cadmium 0.81 mg/kg NC NC 4.26-11 mg/kg/day 2.5E-05 nig/kg/day 2.5-06 
Chromium 99.3 mg/kg NC NC - 7.5E-05 nig/kg/day 
Copper 72.8 mg/kg NC NC - 3OE-02 mg/kg'day 
Lead 179 mg/kg 
Manganese 599 mg/kg NC NC ~ 2.8E-03 mg/kg'day 
Mercury 0.21 mg/kg NC NC 2.1 E-05 mg/kg/day 
Nickel 142 mg/kg NC NC S.OE-04 mg/kg/day 
Thallium 0,37 mg/kg NC NC 8.05-05 mg/kg'day 
Vanadium 79 mg/kg NC NC 1.86-04 rag/kg/day 

MACTEC Ei nd Consulting, Inc. 
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TABLE 7.8.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RlC(l | HAZARD 
QUOTIENT 

VALUE 1 UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

Toxicity Equivulen cv (Dioxins/Furuns) 0.000121 mg/kg 8.16-15 nig/kg/day 1.56+05 (mg/kg/dayH 1,6-09 I.9E-13 mg/kg/day 
Toxicity Equivalent:v (PCB Concent— 0.0000249 mg/kg 1.76-15 mg'kg'day l.SE+05 (mg/kg/dayH 3.E-I0 3.9E-I4 mg/kg/day 

EXPOSURE ROUTE TOTAL 8.64)9 2.E-04 

EXPOSURE POINT TOTAL 3.6-08 l.E-03 

EXPOSURE MEDIUM TOTAL 3,6-08 1.6-03 | 

SEDIMENT TOTAL 3.E-08 l.E-03 1 

SURFACE SURFAC5 WAT6R GREYSTONE MILL POND INC6STI0N Arsenic 0.OOO55 mg/l 2.25-11 mg/kg/day I.5E+00 mg/kg/day 3.6-11 5.05-10 mg/kg/day 3.0E-04 mg/kg/day 2.6-06 

WATER Manganese 0.131 mg/l NC NC 1.26-07 mg/kg/day 2.4E-02 mg/kg/day 5.6-06 
Mercury 0.00000193 mg/l NC NC 1.86-12 mg/kg/day 3.06-04 mg/kg/day 6.5-09 
Nitritc-N 0.128 mg/l NC NC 1.26-07 rag/kg/day 1.06-01 mg/kg/day 1.6-06 
Toxicily Equivalency (Dioxins/Furans) 5.646-09 mg/l 2.26-16 mg/kg/day l.SE+05 nig/kg/day 3 5-11 5.26-15 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 7.6-11 8.5-06 

D5RMAL Arsenic 0,00055 mg/l 5.46-11 mg/kg/day I.5E+00 mg/kg/day 8.6-11 1.36-09 rag/kg/day 3.0E-04 mg/kg/day 4.5-06 

Manganese 0.131 rag/1 NC NC 3.06-07 mg/kg/day 9.6E-04 mg/kg/day 3.6-04 
Mercury 0.00000193 mg/l NC NC 4.46-12 rag/kg/day 2.15-05 mg/kg/day 2.6-07 
Nilrilc-N 0.128 mg/l NC NC - 1,06-01 mg/kg/day 
Toxicity Equivalency (Dioxin.s/Furans) 5.646-09 mg/t 1.86-12 rag/kg/day l.SE+05 mg/kg/day 3,6-07 4,16-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 3, E-07 3.6-04 

EXPOSURE POINT TOTAL 3.64)7 3.6-04 

6XPOSUR6 M5DIUM TOTAL 3.64)7 : 3.6-04 

SURFACE WATER TOTAL 3.E-07 3.E-04 

BIOTA C0MBIN6D FISH DIE1 GREYSTONE MILL POND ING6STI0N Accnaphdiylcnc 0.002 mg/kg NC NC 2.56-07 mg/kg/day 6,05-02 mg/kg/day 4.E-06 

Bcnzo(a)pyrenc 0.00099 • mg/kg 5.36-09 mg/kg/day 7.3E+00 (mg/kg/day )-l 4.E-08 1.26-07 mg/kg/day 3.05-03 mg/kg/day 4.E-06 

Ben/—'g.h.i)peryl—c 0.0012 mg/kg NC NC 1.56-07 mg/kg/day 3.OE-02 mg/kg/day 5.6-06 
Benz—bllluoranlh—c 0.00092 mg—g 5.06-09 mg/kg/day 7.3E 4)1 (mg/kg/dayH 4.64)9 1.26-07 mg/kg/day 3.06-02 mg/kg/day 4.5-06 
Dibcnzo(a.h)anthraccne 0.00057 mg/kg 3.1E-09 mg/kg/day 7.36+00 (mg/kg/dayH 2.E-08 7.26-08 mg/kg/day 3.06-02 mg-g/day 2-6-06 
Indenof l,2,3-cd)pyrcnc 0.00092 mg/kg 5.0E-O9 mg/kg/day 7.364)1 (mg/kg/day )-l 4 E 4  » 1.26-07 mg/kg/day 3.05-02 mg'kg'day 4,6-06 

Phcnanlhrcnc 0.008 mg/kg NC NC 1.064)6 mg/kg/day 3.06-02 mg/kg/day 3.6-05 
4.4--DDD 0,013 mg/kg 7.0E-08 mg/kg/day 2,46-01 (mg/kg/day)-1 2 6-08 1.66-06 mg/kg/day 5.06-04 mg/kg/day 3.5-03 
4.4'.DDR 0.0329 ma/kg 1.86-117 mg/kg/day 3.46-01 (mg/kg/dayl-l 6,6-08 4,16-06 mg/kg/day 5.06-04 mg/kg/day 8,6-03 
4,4,-I)l)T 0.003 mg/kg 1.61'. 4)8 mg—tr/day 3,46411 (mg/k g/day )-l 3,6-09 3.8E-07 mg/kg/day 5. OE-04 mg/kg/day M.E-04
alpha -lilurdauc 0.014 mg/kg 7.564)8 mg/kg/day 3.56-01 (rag/kg/day)-! 3,6-08 1.86-06 mg/kg/day S.OE-04 ' mg/kg/day 4E4)3 
Aroclor-1254 0.177 mg/kg 9.564)7 mg/kg/day 2.06+00 (mg/kg/dayH 2.6-06 2,26-05 mg'kg/day 2.0E-O5 mg'kg'day 1.E+00 
Aroclor-1268 0.0851 mg/kg 4.6E-07 mg/kg/day 2.06+00 (mg/kg/dayH 9.6-07 1.16-05 - mg'kg'day 2.0E-0S nig/kg'day 5.6-01 
Dieldrin 0.0027 rag/kg I .5E.8 - mg/kg/day 1.66+01 (mg/kg/dayH 2.E4)7 3.46-07 rag/kg/day 5.0E-05 mg/kg/day 7.6-03 
gamma-Chlo—ane 0.006 mg/kg 3.2E-08 mg/kg/day 3.564)1 (mg/kg/dayH l.E-08 7.55-07 mg/kg/day 5.06-04 mg/kg/day 2.5-03 
Heptachlor Epoxide 0.0008 mg/kg 4.3E-09 mg/kg/day 9.16+00 (mg/kg/day)-) 4.64)8 I.OE-07 mg/kg/day 1.36-05 nig—g/day S.E-03 
Technical Chlordane 0.2056 mg/kg I.1E-06 mg/kg/day 3.36-01 (mg/kg/day)-I 4.6-07 2.6E-05 mg/kg/day 5.06-04 mg/kg/day 5.6-02 
Lead 0.079 mg/kg 4.3E-07 mg/kg/day 9.9E-06 mg/kg/day 
Mercury 0.226 rag/kg NC NC 2.8E-05 mg/kg/day 3.06-04 mg/kg/day 9.5-02 
Mercury (mclhyl) 0.328 mg/kg NC NC 4.1E-05 mg/kg/day 1.06-04 mg'kg/day 4.5-0! 
Zinc 
Toxicity Equivalency (Dioxins/Furans) 

22 
O.OOOOOI36 

mg/kg 
mg/kg 

NC 
7.3E-12 mg/kg/day 

NC 
1.56+05 (mg/kg/dayH 

K 
1.6-06 

2.8E-03 
1.75-10 

mg/kg/day 
mg/kg/day 

3.06-01 mg/kg/day 9.6-03 

6XPOSURE R0UT6 TOTAL 5.6-06 2.2.6+00 
EXPOSURE POINT TOTAL 5.5-06 2.2.6+00 

EXPOSURE MEDIUM TOTAL 5.5-06 2,2.6+00 
[COMBINED FISH DIET TOTAL i - • 5,E-06 2.2.E+O0 

' TOTAL RECEPTOR RISK AC ROSS AL L MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.3.E+-00 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is not avalailablc from the sources used lo obtain dosc-rcsponsc dala for this risk assessment. 
NC - Not carcinogenic by this exposure roulc. 
N A - Nol applicable; exposure route not applicable for this chemical/exposure medium. 
- • Not calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA 
Checked by: RAR 
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TABLE 7.9.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

EPC 

VALUE UNITS 

CANCER RISK CALCULATIONS 
INTAKE—XPOSURE 
CONCENTRATION 

CSF/UNTT RISK CANCER RISK 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RrC(l) 
HAZARD 

QUOTIENT 

BIOTA COMBINED FISH DIE! OREYSTON5 MILL POND INGESTION Acenaphthylene 0,002 mg/kg NC NC 3.8E-07 mg/kg/day 6.05-02 rag/kg/day 6.6-06 
Benzo/a)pyrene 0.00099 mg/kg 5.46-09 mg/kg/day 7.36+00 (rrig-g/dayH 4.6-08 1.96-07 mg'kg/day 3.0E-02 mg'kg/day 6.6-06 
Bcnzo(g.h,i)peryIenc 0.0012 mg/kg NC NC 2.354)7 mg/kg/day 3.05-02 mg'kg/day 8.6-06 
Benzo(b)nuoranlhcne 0.00092 rag/kg 5.05-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4,E-09 1.8E-07 mg/kg/day 3.05-02 mg/kg/day 6E-06 
Dibenzo(a.h)antl—icene 0,00057 rag/kg 3.1 E-09 mg/kg/day 7.36+00 (rag/kg/day)-1 2 E-08 I.I E-07 mg/kg/day 3.05-02 mg/kg/day 4.6-06 
Indeno(I.2.3-cd)py—nc 0.00092 rag/kg 5.0E-O9 mg/kg/day 7.35-01 (mg/kg'day)-! 4.6-09 1.85-07 mg/kg/day 3.06-02 mg/kg/day 6.6-06 
—lenanthrenc 0.008 rag/kg NC NC 1.56-06 mg/kg/day 3.06-02 mg/kg/day 5.6-05 
4.4--DDD 0.013 mg/kg 7. IE-08 rag/kg/day 2.45-01 (mg/kg/day)-1 2.E-08 2.55-06 rag/kg/day 5.06-04 mg/kg/day 5.6-03 
4.4--DD6 0.0329 mg/kg 1.86-07 rag/kg/day 3.464)1 (mg/kg/dayH 6.6-08 6.36-06 nig/kg/day 5.06-04 mg/kg/day 1.6-02 
4.4'-DDT 0.003 mg/kg I.6E-0S mg/kg/day 3.464)1 (mg/kg/day )-l 6.6-09 5.86-07 mg/kg/day 5.06-04 mg/kg/day 1.6-03 
alpha-Gilordanc 0.014 mg/kg 7.7E-08 mg/kg/day 3.56-01 (mg/kg/dayH 3.6-08 2.76-06 mg'kg/day 5.06-04 mg/kg/day 5,6-03 
Aroclor-1254 0.177 mg/kg 9.7E 4)7 . mg/kg/day 2.05+00 (mg/kg/dayH 2.6-06 3.46-05 mg/kg/day 2.06-05 mg/kg/day 2.6+00 
Aroclor-1268 0.0851 rag/kg 4.7E-07 mg/kg/day 2.05+00 (rag—g/day)-l 9.6-07 1.6E-05 mg/kg/day 2-06-05 mg/kg/day 8.6-01 
Dieldrin 0.0027 mg/kg 1.5E-08 mg/kg/day 1,66+01 (mg/kg/day)-1 2.6-07 5.26-07 mg/kg/day 5.06-05 mg/kg/day 1.6-02 
gamnla4— lordanc 0.006 mg/kg 3.3E-08 mg/kg/day 3.56-01 (mg/kg/day)-! 1.6-08 1.26-06 mg/kg/day 5.06-04 mg/kg/day 2.5-03 
Heptachlor 5poxide 0.0008 mg/kg 4.4E-09 rag/kg/day 9.16+00 (rag/kg/dayH 4.6-08 1.56-07 mg/kg/day 1.36-05 mg/kg/day 1.5-02 
Technical Chlordane 0.2056 mg/kg I.IE-06 mg/kg/day 3.56-01 (mg/kg/dayH 4.6-07 3.96-05 mg/kg/day 5.06-04 mg/kg/day 8.6-02 
Lead 0.079 mg/kg 4.3E4)7 mg/kg/day 1.56-05 mg/kg/day 
Mercury 0.226 mg/kg NC NC 4.36-05 mg/kg/day 3.06-04 mg/kg/day l.E-01 
Mercury (mclliyl) 0.328 mg/kg NC NC 6.36-05 mg'kg'day 1.06-04 mg/kg/day 6.6-01 
Zinc 22 mg/kg NC NC 4.26-03 mg'kg'day 3.06-01 mg/kg/day l.E-02 
Toxicily Equivalency (Dioxins/——ins) 0,00000136 mg/kg 7.5E-I2 mg/kg/day 1,55+05 (mg/kg/dayH 1.6-06 2.66-10 mg/kg/day 

EXPOSUR6 ROUT6 TOTAL 5.64)6 3,4.6+00 
6XPOSUR6 POINT TOTAL 5.6416 3,4.5+00 

EXPOSURE MEDIUM TOTAL 5.E-06 3.4.E+00 
COMBINED FISH DIET TOTAL 5.E-06 3.4.E+—) 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I 5. E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA] .1.4.E+00 

NOTES: 
(I) - Blank cells indicate lhal an RID or RfC ii nol avalailablc from the sources used lo obtain dosc-rcsponsc data for this risk assessment. 
NC • Nol carcinogenic by (hit exposure route. 
N  A - Nol applicable; cxpoiurc route not applicable for (hit chemical/exposure medium. 
•• • Nol calculated; doK-.c.pnn»c dala _m|/or dermal ah nit pi ion value, arc mil .vailaiilc. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.10.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND i. 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS ________—; 
MEDIUM 

EXPOSURE 

MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNiTRISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RrC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE . UNITS VALUE • UNITS VALUE UNITS 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Mclhylnaphthah—c • 0.1071 nig/kg NC NC 8.2E-09 mg/kg/day 2.0E-02 mg/kg'day 4.E-07 

Acenaphthylene 0.31765 mg/kg NC NC 2.4E-08 mg/kg/day . 6.0E-02 mg/kg/day 4.E-07 

Bei_6(a)anlhraccnc 3.09372 mg/kg 1.3E-08 , mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-08 2.4E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06 

Bei_o(a)pyr—c 3.07718 mg/kg 1.3E-08 mg/kg/day 7.3E+O0 (mg/kg/day)-1 l.E-07 2.36-07 mg/kg/day 3.06-02 • mg/kg/day 8,E-06 

Benzo(b)fluo—nthene 3.45207 mg/kg 1.5E-0S mg/kg/day 7.3E-01 (mg/kg/day)-l l.E-08 2.66-07 mg/kg/day 3.06-02 mg/kg/day 9.6-06 

Benzo(g,h,i)pery„nc 2.336 mg/kg NC NC 1.8E-07 mg/kg/day 3.06-02 mg/kg/day 66-06 

Dibenzo(a,h)anthraccnc 0.61485 mg/kg 2.7E-09 mg/kg/day 7.3E+O0 " (mg/kg/day )-t 2.E-08 4.7E-08 mg/kg/day 3.06-02 mg/kg/day 2-6-06 

Indeno(I,2.3-cd)pyrcne 2.51886 mg/kg 1.1 E-08 mg/kg/day 7.3E-0I (mg/kg/dayH S.E-09 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6-6-06 

Ph-ianlhrcne 3.95543 mg/kg NC NC 3.0E-07 mg/kg/day 3.0E-O2 mg/kg/day 1.6-05 

alpha-Chio—ane 0.0178 mg/kg 7.8E-II mg/kg/day 3.5E-01 (mg/kg/day)-1 3.E-11 I.4E-09 mg/kg/day 5.0E-04 mg/kg/day 3E-06 

Aroclor-1254 0.51998 mg/kg 2.3E-09 mg/kg/day 2.0E+O0 (mg—g/day)-1 5.E-09 4.0E-OS mg/kg/day 2.0E-05 mg/kg/day 2.6-03 

Aroclor-1268 0.08389 mg/kg 3.7E-10 mg/kg/day 2.0E+O0 (mg/kg/dayH 7.E-10 6.4E-09 mg/kg/day 2.0E-05 mg'kg/day 3.5-04 

Endosulfan Su!-tc 0.0065 mg/kg NC NC 5.0E-10 mg/kg/day 6.06-03 mg/kg/day 8.5-08 

Technical Chlordane 0.4307 mg/kg 1.9E-09 mg/kg/day 3.5E-0I (mg/kg/day)-1 7.E^I0 3.3E-08 ing/kg/day S.OE-04 ' mg/kg/day 7.E-05 

Ahiminum 15899 mg/kg NC NC 1.2E-03 mg/kg/day 1.0E+O0 mg/kg/day l.E-03 

Arsenic 7.72 mg/kg 3.4E-08 mg/kg/day 1.56+00 (mg/kg/day)-1 5.E-0S S.9E-07 mg/kg/day 3.OE-04 mg/kg/day 2.E-03 

Chromium 231 mg/kg NC NC , 1.86-05 mg/kg/day 3.0E-O3 mg/kg/day 6, E-03 

Copper 205 mg/kg NC NC 1.66-05 mg/kg/day 3,05-02 mg/kg/day . S.E-04 

Lead 450 mg/kg 2.0E-06 mg/kg/day 3,46-05 mg/kg/day 

Manganese 1841 mg/kg NC NC 1.46-04 mg/kg/day 7,1 E-02 mg/kg/day 2E-03 

Mercury 0,582 mg/kg NC NC 4.46-08 mg/kg/day 3.05-04 mg/kg/day 1.5-04 

Molybdenum 54 mg/kg NC N  C 4.16-06 mg/kg/day 5.06-03 mg/kg/day 8,6-04 

Nickel 120 mg/kg NC NC 9.2E-06 mg/kg/day 2.0E-02 mg/kg/day 5.E-04 

Thallium 0.461 mg/kg NC NC 3.56-08 mg/kg/day 8.06-05 mg/kg/day 4.E-04 

Vanadium 82.3 mg/kg NC NC 6.36-06 mg/kg/day 7.06-03 mg/kg/day 9, E-04 

Toxicily Equivalency (Dioxins/Furans 0.0000549 mg/kg 2.4E-I3 mg/kg/day I.5E+05 (mg/kg/day)-1 4. E-08 4.26-12 mg/kg/day 

F.XI'OSURE ROUT6 TOTAL 2.E-07 2,5-02 

DERMAL 2-Mclhytnaphlhalcne 0.1071 mg/kg NC NC 1.2E-09 . mg/kg/day 2.05-02 mg/kg/day 6,6-08 
Accnaphlhylcne 0.31765 mg/kg NC' . NC 3.66-09 mg/kg/day 606-02 mg/kg/day 6,6-08 
Ben/x)(a)anlhlaccne 3, (-372 nig/kg 2.011-1 nig/kg/day 7,36-01 (mg/kg/day)-1 1.F.-09 3,56-08 mg/kg'day 3.06-02 mg/kg/day 1,6-06 
Bcnzo(a)pyrcnc 3,07718 mg/kg 2.05-09 mg'kg/day 7.3E+O0 (mg/kg'day)-! . 1 E-08 3.56-08 mg/kg/day 3.06-02 mg/kg/day 1,6-06 
Benzo(b)n_i—nlhcne 345207 mg/kg 2.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 3.9E-08 mg/kg/day 3.05-02 mg/kg/day 1.6-06 
Be—:o(g,h.i)peryh—e 2.336 mg/kg NC NC 2.6E-08 mg/kg/day 3.06-02 mg/kg/day 9.5-07 
D-enzo(a.h)anthtaccnc 0.614S5 mg/kg 4.0E-10 mg/kg/day 7.3E+00 (mg/k g/day )-l 3.E-09 7.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07 
Indcrib( 1,2.3-cdlpyrcnc 2.51886 mg/kg I.6E-09 mg/kg/day 7.3E-OI (mg/kg/day)-1 l.E-09 2.8E-08 mg/kg'day 3.06-02 mg/kg/day 9.6-07 
Phenanthrene 3.95543 mg/kg NC NC 45E-08 mg/kg/day 3.0E-02 mg/kg/day 1.6-06 
alpha-Chlordane 0.0178 mg/kg 3.5E-12 mg/kg/day 3.5E-01 (mg/kg/day )-l l.E-12 6.2E.-11 mg/k g/day S.OE-04 mg/kg/day 1.6-07 
Aroclor-1254 0.51998 mg/kg 3.6E-10 mg/kg'day 2.06+00 ' (rag/kg-ay )-l 7.E-10 6.36-09 mg/kg/day ' ' 2.0E-05 mg/kg/day 3.E-04 • 
Aroclor-1268 0.08389 mg/kg 5.8E-11 mg/kg/day 2.06+00 (mg/kg/day )-l l.E-10 1.06-09 mg/kg/day 2.06-05 mg/kg/day 5.6-05 
Endosulfan Sulfate 0.0065 mg/kg NC NC 5.7E-11 mg/kg/day 6.06-03 mg/kg/day 9,6-09 
Technical Chlordane 0.4307 mg/kg 8.6E-11 mg/kg/day 3.5E-01 (mg/kg/day)-! 3.E-11 1.5E-09 mg/kg/day . 5.06-04 mg/kg/day 3.E-06 
Aluminum 15899 mg/kg • NC NC 1.06-02 mg/kg/day 
Arsenic 7.72 mg/kg I.2E-09 mg'kg/day I.SE+00 (mg/kg/day)-l 2.E-09 ' 2.0E-08 mg/kg/day 3.0E-04 mg/kg/day 7, E-05 • 
Chromium 231 , mg/kg NC NC 7:56-05 mg/kg/day 
Copper 205 mg/kg NC -  NC 3.06-02 mg/kg/day 
Lead 450 " mg/kg -
Manganese 1841 mg/kg. NC NC 2.8E-03 mg/kg/day 
Mercury 0,582 mg/kg NC NC 2,1 E-05 mg/kg/day 
Molybdenum 54 mg/kg NC NC S.OE-03 mg/kg/day 
Nickel 120 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 0.461 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 82.3 mg/kg NC NC I.8E-04 mg/kg/day 
Toxicily Equivalency (Dioxins/Furans 0,0000549 mg/kg 8.2E-I5 mg/kg/day l.SE+05 (mg/k g/day)-1 I.E-09 1.46-13 mg/kg/day 

EXPOSUR6 R0UT6 TOTAL 3.E-08 4.5-04 
EXPOSUR6 POINT TOTAL 3 5-07 2.6-02 

EXPOSURE MEDIUM TOTAL 3.E-07 2.6-02 
SOIL TOTAL 3.E-07 2. E-02 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.I0.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VAL,UE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/ROC (1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT GREYSTONE MILL POND INGESTION 2-MethylnaphthaIcne 0.07478 mg/kg NC NC 1.95-09 mg'kg/day 2.0E-02 mg'kg'day 1.6-07 

Acenaphthylene 0,19279 mg/kg NC NC 4.9E-09 , mg/kg/day 6.0E-02 mg'kg/day 8,5-08 
Ber_o(a)anth—ccnc 1.5 mg/kg 2.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-l 2.E-09 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 

Bcnzo(a)pyT-lc 1.4 mg/kg 2.0E-O9 mg/kg/day 7.3E+00 (mg/kg/day)-1 l.E-08 3.6E-08 mg/kg/day 3.0E-02 mg/kg/day 1.6-06 
Bei_o(b)fluo—nlhcne 1,5 mg/kg 2.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 3.8E-OS mg/kg/day 3.0E-02 mg/kg/day 1.6-06 
Bcnzo(gh.i)peryIene 0.86 mg/kg NC NC 2.2E-08 mg/kg/day 3.06-02 mg/kg/day 7.6-07 
Dibcr_o(a,h)anul—cene 0.77 mg/kg 1.1 E-09 mg/kg/day 7.3E+O0 (mg/k g/day)-1 S.E-09 2.05-08 mg/kg/day 3.06-02 mg/kg/day 7, E-07 
Indcno( 1,2,3-cd)pyTcnc 1 mg/kg 1.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 l.E-09 2.55-08 mg/kg/day 3.06-02 mg/kg/day 8.6-07 

Phenanthrene 2.1 mg/kg NC NC 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.6-06 
alpha-Chlordane 0.0061 mg/k g 8.9E-I2 mg/kg'day 3.5E-01 (mg/kg/dayH 3.E-12 1.6E-10 mg/kg/day 5.06-04 mg/kg'day 3.6-07 
Aroclor-1254 0.15 mg/kg 2.2E-10 mg/kg'day 2.0E+00 (mg/kg/dayH 4.E-10 3.8E-09 mg/kg/day 2.06-05 mg/kg/day 2.6-04 
Aroclor-1268 0.14 mg/kg 2.0E-10 mg/kg/day 2.0E+O0 (mg/kg/day )-l 4.E-10 3.6E-09 mg/kg/day 2.06-05 mg/kg/day 2.6-04 
gamma-Chlordane 0.0048 mg/kg 7.0E-I2 mg/kg/day 3.SE-0I (mg/k g/day )-l 2.E-12 1.2E-10 mg/kg/day 5.0E-04 mg/kg/day 2.6-07 
Technical Chlordane 0.4 mg/kg 5.8E-10 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-10 1.0E-08 mg/kg/day 5.OE-04 mg/kg/day 2.6-05 
Aluminum 15554 mg/kg NC NC 4.0E-04 mg/kg/day 1.0E+00 mg/kg/day 4.5-04 
Antimony 0.73 mg/kg NC • NC 1.9E-08 mg/kg/day 405-04 mg/kg/day 5.6-05 
Arsenic 9.6 mg/kg 1.46-08 mg/kg/day I.5E+00 (mg/kg/dayH 2:6-08 2.4E-07 mg/kg/day 3.06-04 mg/kg/day 8.6-04 
Cadmium 0,81 mg/kg NC NC 2. IE-08 mg/kg/day 1.06-03 mg/kg/day 2.6-05 
Chromium 99.3 mg/kg NC NC 2.5E-06 mg/kg/day 3.06-03 mg/kg/day 8.6-04 
Copper 72.8 mg/kg NC NC 1.9E-06 mg/kg/day 3.06-02 mg/kg/day 6.6-05 

^ Lead 179 mg/kg 2.66-07 mg/kg/day 4.66-06 mg/kg/day 
Manganese 599 mg/kg NC NC 1.56-05 mg/kg/day 7.16-02 mg/kg/day 2.6-04 
Mercury 0.21 mg/kg NC NC 5.36-09 mg/kg/day 306-04 mg/kg/day 26-05 
Nickel 142 mg/kg NC . NC 3.6E-06 mg/kg/day 2.06-02 mg/kg/day 2.6-04 
Thallium 0.37 mg/kg NC NC 9.4E-09 mg/kg/day 8.06-05 mg/kg/day 1.5-04 
Vanadium 79 mg/kg NC NC 2.0E-06 mg/kg/day 706-03 mg/kg'day 3.6-04 
Toxicity 6quivalcncy (Dioxins/Furans; 0,000121 mg/kg 1.85-13 mg/kg/day l.SE+05 (mg/kg/day)-1 3.6-08 3.IE-12 mg/kg/day 
Toxicily 6quivalcncy (PCB Congeners 0,0000249 mg/kg 36E-14 mg/kg/day l.SE+05 (mg/kg/day)-1 5.5-0? 63E-13 mg/kg'day 

EXPOSURE ROUTT; TOTAL 8.6-08 3.5-03 
DI'-KMAL 2.Mclhylnap)n)ialenc 

Acenapbthylct— 
Ucnzo(a)amhracci— 

00747K 
0 19279 

1.5 

mg/kg 
mg/kg 
mg/kg 

NC 
NC 

2,86-10 mg/kg/day 

NC 
NC 

7.3E-01 (mg/kg/dayl-l 

'. 
t2.5-10 

2.46-10 
6.26-10 
4.85-09 

mg/kg/day 
mg/kg/day 
mg/kg'day 

2,06-02 
606-02 
3,06-02 

mg/kg/day 
mg'kg'day 
mg/kg/day 

1.6-08 
l.E-08 
26-07 

Bcnzo(a)pyrcnc 1,4 mg/kg 2.66-10 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.6-09 4.56-09 mg/kg/day 3.06-02 mg/kg/day 2,6-07 
Bcnzo(b)fluoranthcnc 15 mg/kg 2.8E-10 tng/kg/day 7.3E-OI (mg/kg/day)-1 2.E-10 4.8E-09 mg/kg/day 3.06-02 mg/kg/day 2,6-07 
Benzo(g.h,i)pcryIenc 0.86 mg/kg NC NC 2.8E-09 mg/kg/day 30E-O2 mg/kg/day 9.6-08 
Dibct_o(a,h)anth—ccnc 0.77 mg/kg 1.4E-10 mg/kg/day 7.3E+00 (mg/kg/day)-1 IE-0? 2.5E-09 mg/kg/day 3.06-02 mg/kg/day 8.E-08 
Indeno( 1.2,3 .d)pyrenc 1 mg/kg 1.8E-10 mg/kg/day 73E-01 (mg/kg/day)-l l.E-10 3.2E-09 mg/kg/day 3.06-02 mg/kg/day l.E-07 
Phenanthrene 2.1 mg/kg NC NC 6.8E-09 mg/kg/day 3.0E-02 mg/kg/day 2.6-07 
arpha-Chlordane 0.0061 mg/kg 3.4E-I3 mg/kg/day 3.5E-OI (mg/kg/day)-1 l.E-13 6.0E-12 mg/kg/day 5.0E-04 mg/kg/day l.E-08 
Aroclor-1254 0.15 mg/kg 3.0E-11 mg/kg/day 2.0E+O0 (mg/kg/day)-1 6.E-11 5.2E-10 mg/kg/day ' 2.0E-05 mg/kg/day 3.E-05 
Aroclor-1268 0.14 mg/kg 2.8E-I1 mg/kg/day 2.0E+O0 (mg/kg/day)-! 6.E-11 . 4.SE-10 mg'kg'day 2.0E-05 mg/kg/day 2.6-05 
gamma-Chlordane 0.0048 mg/kg 2.7E-I3 mg/kg/day 3.5E-01 (trig/kg/day)-! 9.E-14 4.7E-12 mg/kg/day 5.05-04 mg/kg/day 9,6-09 
Technical Chlordane 0.4 mg/kg 2.3E-11 mg/kg/day 3.5E-01 (mg/kg/day)-l 8.E-I2 4.0E-10 mg/kg/day 5.0E-O4 mg/kg/day 8,6-07 
Aluminum 15554 mg/kg NC NC ' 1.06-02 mg/kg/day 
Antimony 0.73 mg/kg NC NC 

_ 
- 6.06-05 mg/kg/day 

Arsenic 9.6 mg/kg 4.IE-I0 mg/kg/day I.5E+00 (mg/kg/day)-1 6.E-I0 7.1 E-09 mg/kg/day 3.0E-04 mg/kg/day 2. E-05 
Cadmium 0.81 mg/kg NC NC 2.0E-11 mg/kg/day 2.56-05 mg/kg/day 8.E-07 
Chromium 99.3 mg/kg NC NC 7.5E-05 , mg/kg/day 
Coppcr 72.8 mg/kg NC NC 3.06-02 mg/kg/day 
Lead 
Manganese 

179 
599 

mg/kg 
mg/kg --NC NC 

.. 
- 2.8E-03 mg/kg/day 

Mercury 0.21 mg/kg NC NC -- 2.15-05 mg/kg'day 
Nickel 142 mg/kg NC NC 8.05-04 mg/kg/day 
Thallium 0.37 mg/kg NC NC - 8.05-05 mg/kg/day 

1 Vanadium 79 mg/kg NC NC 1.85-04 mg—e/dav 

MACTEC E^ l and Consulting. Inc. 
31116.23 
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TABLE 7.10.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET- GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UN1T RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION •_ 

Rro/Rrcdi HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE 1 UNITS 

Toxicity Equivalency (Dioxins/Furans 0.000121 mg/kg S.1E-I5 mg/kg/day l.SE+05 (mg/kg/day)-! 8.E-I0 9.06-14 mg/kg/day 

Toxicity Equivalency (PCB Congeners 0.0000249 mg/kg I.1E-I5 mg/kg/day 1.5E+05 (mg/kg'day)-1 2:E-I0 I.8E-I4 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-09 8.6-05 

EXPOSURE POINT TOTAL 9.E-08 3.5-03 

EXPOSURE M6DIUM TOTAL 9.E-08 3.5-03 

SEDIMENTTOTAL   , 9.E-08 3.E-03 

SURFACE SURFACE WATER GREYSTONE MILL POND INGESTION Arsenic 0.00055 mg/I 8.0E-10 mg/kg/day I.5E+00 mg/kg/day l.E-09 1.4E-08 mg'kg'day 3.06-04 mg/kg/day 5.E-05 

WATER Manganese 0.131 mg/I NC NC 3.36-06 mg/kg/day 2.46-02 mg/kg/day l.E-04 

Mercury 0.00000193 mg/l NC NC 4.96-11 mg/kg/day 3.OE-04 mg/kg/day 2.6-07 

Nitrilc-N 0.128 mg/l NC NC 3.3E-06 mg/kg/day l.OE-01 mg/kg/day 3.5-05 

Toxicity 6quivaIcncy (Dioxins/Funras 564E-09 mg/l 8.2E-15 mg/kg/day 1.5E+05 mg/kg/day l.E-09 1.4E-13 mg/kg/day 

EXPOSUR6 ROUTE TOTAL 2.E-09 2.6-04 . 

DERMAL Arsenic 0.00055 mg/l 5.86-10 mg/kg/day 1.5E+00 mg/kg/day 9.E-10 1.0E-08 mg/kg/day 3.0E-04 mg/kg/day 3.6-05 

Manganese 0131 mg/I NC NC 2.46-06 mg/kg/day 9.6E-04 mg/kg/day 2,6-03 

Mercury 0.00000193 mg/l NC NC 3.5E-1I mg/kg/day 2.16-05 mg/kg/day 2.E-06 

Nitritc-N 0.128 mg/I NC NC l.OE-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans] S.64E-09 mg/l 1.96-11 mg/kg/day 1.5E+05 mg/kg/day 3.E-06 3.3E-10 mg/kg/day 

5XPOSURE ROUTE TOTAL 3.E-06 3.5-03 

6XPOSUR5 POINT TOTAL 3.E-06 3,6-03 

6XPOSURE M6DIUM TOTAL 3.E-06 3.E-03 

SURFACE WATER TOTAL 3.E-06 3.E-03 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 2.4E-07 mg/kg/day 6.05-02 mg/kg'day 4.6-06 

Bct_o(a)pyrenc 0.00099 mg/kg 6.96-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 1.26-07 mg/kg/day 3.0E-02 mg/kg/day 4.6-06 

Bet_o(g.h,i)peryIenc 0.0012 mg/kg N C NC 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06 
Bcr_o(b)nuoranthcnc 0.00092 mg/kg 6.46-09 mg/kg/day 7.3E=01 (mg/kg/dayH 5E-09 1.1E-07  mg/kg/day 3.0E-02 mg/kg/day 4.6-06 
D—cnzo(a,h)anIh—ccnc 0.00057 mg/kg 4.06-09 mg/kg/day 7.3E+00 (mg/kg/dayH 3.E-08 6.9E-08 mg/kg/day 3.05-02 mg'kg'day 2.6-06 
Indeno(1.2.3-cd)pyfcne 0.00092 mg/kg 6.4E-09 mg/kg/day 7.3E-OI (mg/kg/dayH S.E-09 1.1 E-07 mg/kg/day 3.06-02 mg/kg/day 4.6-06 
Phenamhtcnc 0,008 mg/kg NC . NC 9.86-07 mg/kg/day 3.05-02 mg/kg/day 3.6-05 
4.4'-I)I)D 0.013 mg/kg 9,16-08 mg/kg/day 2.46-01 (mg/kg/day)-1 2.E-08 1.66-06 mg/kg/day 5,0604 tng/kg/day 3 E-03 
4.4,.|)I)6 0.0329 mg/kg 2.36-1)7 mg/kg/day 3.46-01 (mg/kg'day)-] 8.E-08 4.06-06 mg/kg/day 5.06-04 mg/kg'day 8.E-03 
4,4'-DDT 0.003 mg/kg 2. IE-08 mg/kg/day 3.46-01 (mg/kg/day )-l 7.E-09 3.76-07 mg/kg/day 5,06-04 mg/kg'day 7.E-04 
alpha-Chlordane 0.014 mg/kg 9.8E-08 mg/kg/day 3.56-01 (mg/kg/dayH 3.E-08 1.7E-06 mg/kg/day 5.06-04 mg/kg/day 3.5-03 
Aroclor-1254 0.177 mg/kg I.2E-06 mg/kg/day 2.0E+O0 (mg/kg/day)-! 2.E-06 2.2E-05 mg/kg/day 2.06-05 mg/kg/day 1.6+00 
Aroclor-1268 0.0831 mg/kg 5.96-07 mg/kg/day 2.06+00 (mg/kg'day)-! l.E-06 L0E-05 mg/kg/day 2.0E-05 mg/kg/day 5.6-01 
Dieldrin 0,0027 mg/kg I.9E-08. mg/kg/day 1.6E+01 (mg/kg/day)-1 3. E-07 3.3E-07 mg/kg/day 5.0E-05 mg/kg/day 7.E-03 
gamma-Chlordanc 0.006 mg/kg 4.26-08 mg/kg/day 3.56-01 (mg/kg/dayH l.E-08 7.3E-07 mg/kg/day 5.06-04 mg/kg/day 1.6-03 
Heptachlor Epoxide 0.0008 mg/kg 5.6E-09 mg/kg/day 9.1E+00 (mg/kg/day)-1 5.E-08 9.8E-08 mg/kg/day 1.36-05 mg/kg/day 8.5-03 
Technical Chlordane 0.2056 mg/kg 1 46-06 mg/kg/day 3.5E-OI (mg/kg/dayH 5.E-07 , 2.5E-05 mg/kg/day 5.06-04 mg/kg/day 5.5-02 
Lead 0.079 mg/kg 5.5E-07 mg'kg/day '' 9.6E-06 mg/kg/day 
Mercury 0.226 mg/kg NC NC I 2.8E-05 mg/kg'day 3.06-04 mg/kg/day 9,6-02 
Mercury (methyl) 0.328 mg/kg NC NC 4.0E-05 mg/kg/day 1.06-04 mg/kg/day 4.E-01 
Zinc 22 mg/kg NC NC 2.7EJI3 mg/kg/day 3.0E41I mg/kg/dav 9.E-03 
Toxicity Equivalency (Dioxins/Furans ().()0000]36 mg/kg 9.5E-12 rag/kg/day 1.5E+03 (mg/kg/dayH l.E-06 1.7E-1I) mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-6 2.2.6+00 
6XPOSURE POINT TOTAL 6.E-06 2.2.6+00 

EXPOSURE M6D1UM TOTAL 6.E-06 2.2.6+00 
COMBINED FISH DIET TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 
6.E-06 

9 .E-06 
, ... 

T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I  A 

2.2.E+00 

2.2.E+-00 

NOTES: 

(I) - Blank cells indicate that an RfD or RfC is noi avalailable from ihe sources used lo obtain dose-response data for this risk assessment 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
- - Not calculated; dose-response dala and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.11.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER CHILD. COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE—XPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RIC (1) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Methyhiaphlhalcne 0.1071 mg/kg NC NC 1.3E-08 mg/kg/day 2.0E-02 nig/kg/day 6. E-07 

Acenaphthylene 0.31765 rag/kg NC NC 3.86-08 tng/kg/day 6.06-02 mg/kg/day 6.6 07 
Benzo(a)anth—cene 3.09372 mg/kg 1.6E-08 rag/kg/day 7.35-01 (mg/kg/dayH l.E-08. 3.76-07 mg'kg/day 3.06-02 mg/kg/day 1.6 05 
Bcnzo(a)pyrcnc 3.07718 mg/kg 1.6E-08 rag/kg/day 7.36+00 {mg/kg/day)-l l.E-07 3.7E-07 mg/kg/day 3.06-02 rag/kg/day l.E 05 
Bcnzo(b)(1uoranth—e 3.45207 mg/kg I.SE-08 rag/kg/day 7.3E-01 (mg/kg/dayH l.E-08 4.16-07 mg/kg/day 3.06-02 nig/kg/day I  E 05 
Bcnzo(g.h,i)pcrylcne 2.336 mg/kg NC NC 2.86-07 mg'kg'day 3.06-02 nig/kg/day 9.5 06 
Dibcnzo(a.h)antt—icene 0.61485 mg/kg 3.16-09 mg/kg/day 7.36+00 (mg/kg/dayl-l 2.E-08 7.36-08 mg/kg/day . 3,06-02 mg/kg/day 2,5 06 
[ndcno( l,2.3-cd)pyrcnc 2.51886 mg/kg I.3E-08 mg/kg/day 7.36-01 (mg/kg/dayl-l 9.6-09 3.064)7 mg/kg/day 3.06-02 mg/kg/day 1.6 05 
Phcnanlhrcnc 3.95543 mg/kg NC NC 4,76-07 mg/kg/day 3,06-02 mg/kg/day 2,6 05 
alpha-Chlordane 0.0178 mg/kg 9.1E-II mg/kg/day 3.5E-OI (rag/kg/day)-1 3.E-I1 2.16-09 mg/kg/day 5.06-04 mg/kg/day 4,6 06 
Aroclor-1254 0.51998 mg/kg 2.66-09 mg/kg/day 2.05+O0 (mg/k g/dayH 5.E-09 6.26-08 mg/kg/day 2.05-05 mg/kg/day 3.6 03 
Aroclor-1268 0.08389 mg/kg 4.36-10 mg/kg/day 2.05+00 (mg/kg/day)-l 9.E-I0 1.06-08 rag/kg/day 2.06-05 mg/kg/day 5.6 04 
EndosulTan Suirale 0.0065 mg/kg NC NC 7.76-10 mg/kg/day 6.0E-03 mg/kg/day 1,6 07 
Technical Gilordane 0,4307 mg/kg 2.26-09 mg/kg/day 3.564)1 (mg/kg/dayH 8.E-I0 5. IE-08 mg/kg/day 5,06-04 mg/kg/day l.E 04 
Aluminum 15899 mg/kg NC NC 1.96-03 mg/kg/day I.OE+00 mg/kg/day 2.5 03 
An—nic 7.72 mg/kg 3.95-08 mg/kg/day 1.56+00 (mg/kg-ayl-1 6.E-08 9.26-07 mg/kg/day 3.0E-04 mg/kg/day 3.5 03 
Chromium 231 mg/kg NC NC 2.76-05 mg/kg/day 3,06-03 mg/kg/day 9.5 03 
Copper 205 mg/kg NC NC 2.46-05 mg/kg/day 3.05-02 mg/kg/day 8.6 04 
Lead 450 mg/kg 2.35-06 mg/kg/day 5.36-05 mg/kg/day 
Manganese 1841 mg-g NC NC 2.26-04 mg/kg/day 7.16-02 mg'kg/day 3.6-03 
Mercury 0.582 mg-g NC NC 6.95-08 mg/kg/day 3,05-04 mg/kg'day 2.5-04 
Molybdenum 54 mg/kg NC NC 6.4E-06 mg/kg/day 5.0E-03 nig/kg/day 1.6-03 
Nickel 120 mg/kg NC NC 1.46-05 mg/kg/day 2,06-02 mg/kg/day 7.6-04 
Thallium 0.461 mg/kg NC NC 5.56-08 mg/kg/day 8,06-05 mg/kg/day 7.6-04 
Vanadium 82.3 mg/kg NC NC I 9.86-06 rag/kg/day 7,06-03 mg/kg/day l.E-03 
Toxicity 6qui ———y (Dioxin,— __ix) 0.O0O0S49 mg/kg 2.86-13 mg/kg/day 1.56+05 (mg/kg/dayH 4.E-0B 6.56-12 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 3.64)7 3.6-02 

DERMAL 2-McOiylnaphu—Icnc 0.1071 mg/kg NC NC 6.36-09 rag/kg/day 2.0E-02 mg/kg/day 3.5-07 
Accnaphthylcnc 0.31765 mg/kg NC NC 1.95-08 rag/kg/day 6,06-02 mg/kg/day 3.6-07 
Ben/o(a)antt—iccne 3,09372 mg/kg 7.96-09 mg/kg/day 7,36-01 (mg/kg/dayH 6.64)9 1.864)7 mg/kg/day 3,064)2 mg/kg—ay 6.64)6 
Ben zo(a)pyrcnc 3.07718 mg/kg 7.86-09 mg/kg/day 7,36+00 (mg/kg/dayH 6.E4)8 1,86-07 mg/kg/day 3.05-02 nig/kg/day 6.6-06 
Ben—(b)nuoramhcnc 3.45207 mg/kg 8,86-09 mg/kg/day 7.3E-OI (mg/kg/day )-l 6.6-09 2.06-07 mg/kg/day 3.06-02 mg/kg/day 7,5-06 
Benzol g.h.i)T—ylcnc 2.336 mg/kg NC NC 1.46-07 mg/kg/day 3,06-02 mg'kg/day 5.5-06 
Dibcnzo(a.li)ainl—icene 0.61485 mg/kg 1.65-9 mg/kg/day 7.3E+O0 (mg/kg/dayH l.E-08 3.66-08 mg/kg/day 3.06-02 nig/k g/day 1.6-06 
lndeno( L2.3-cd)pyrcnc 2.51886 mg/kg 6.46-9 mg/kg/day 7.35-01 (mg/kg/day )-l 5.E-09 1.56-07 mg/kg/day 3.06-02 mg/kg/day 5.5-06 
Phcnanlhrcnc 3.95543 mg/kg NC NC 2.36-07 mg/kg/day 3.06-02 mg/kg'day 8.6-06 
alpha-Chlordane 0,0178 mg/kg 1.46-11 mg/kg/day 3.5E-01 (mg/kg/day)-1 5.E-12 3.25-10 mg/kg/day 5.05-04 mg/kg/day 6,6-07 
Aroclor-1254 0.51998 mg/kg 1.4E-09 mg/kg/day 2.06+00 (mg/kg'day)-1 3.E-09 3.36-08 mg/kg/day 2,06-05 mg/kg/day 2.6-03 
Aroclor-1268 0.08389 mg/kg 2.36-10 mg/kg/day 2.06+00 (mg/kg/dayH 5.6-10 5.46-09 mg/kg/day 2.06-05 mg/kg/day 3.E-04 
Endosulfan Sulfate 0.0065 mg/kg NC NC 3.05-10 mg/kg/day 6.OE-03 mg/kg/day 5.6-08 
Technical Chlordane 0.4307 mg/kg 3.4E-10 mg/kg/day 3.5E-OI (mg/kg/dayH I.E-10 7.96-09 .mg/kg/day 5.OE-04 mg/kg/day 2.6-05 
Aluminum 15899 mg/kg NC NC - 1.06-02 mg/kg/day 
Arsenic 7.72 mg/kg 4.5E-09 mg/kg/day 1.55+00 (mg/kg/dayH 7.E-09 1.15-07 mg'kg/day 3.0E-04 mg/kg/day 4.6-04 
Chromium 231 mg/kg NC NC L - 7.56-05 ing/kg/day 
Coppcr 
Lead 
Manganese 

205 
450 
1841 

mg/kg 
rag/kg 
mg/kg 

•NC 

-NC 

NC 

-NC 

. 
. _ 
-

3.06-02 

2.86-03 

mg/kg/day 

mg/kg/day 
Mercury 0.582 mg/kg NC NC - 2.15-05 mg/kg/day 
Molybdenum 54 mg/kg NC NC - 5,05-03 nig/kg/day 
Nickel 120 mg/kg NC NC - 8,06-04 mg/kg/day 
Thallium 0.461 mg/kg NC NC " ' - 8,06-05 mg/kg/day 
Vanadium 
Toxicity Equivalency (Dioxins/Furuns) 

82.3 
0.0000549 

mg/kg 
mg/kg 

NC 
3.2E-I4 rag/kg/day 

NC 
1.5E+05 (mg/kg/dayH 5.E-09 " ~ 

7.56-13 mg/kg/day 
1,86-04 mg/kg/day 

. EXPOSURE POINT TOTAL 
EXPOSURE ROUTE TOTAL l.E-07 

4.E4)7 
2.5-03 
3.6-02 

EXPOSURE MEDIUM TOTAL 4.E4J7 3.6-02 
SOIL TOTAL 4.E-07 3.E-02 ] 

MACTEC Engineering and Consulting, Inc. 

31216,23 
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TABLE 7.I1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE I 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDHJM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

Rn_/RIC(l) HAZARD 
QUOTIENT 

VALUE 1 UNITS VALUE UNITS ' VALUE UNITS VALUE UNITS 

SEDIMENT SEDIM6NT GREYSTON6 MILL POND INGESTION 2-Mcl hylnaphth alcnc 0.07478 mg/kg NC NC 3.0E-09 mg/kg/day 2.06-02 mg/kg/day l.E-07 

Accnaphlhylcne 0.19279 mg/kg NC NC 7.6E-09 mg/kg/day 6,05-02 mg/kg/day 1-6 07 
Benzo(a)a—hracene 1.5 mg/kg 2.5E-09 mg/kg'day 7.3E-01 (mg/kg/dayH 2.E-09 5.9E-08 mg/kg/day 3.06-02 mg/kg/day 2.6 06 
Bcnzo(a)pyrenc 1.4 mg/kg 2.46-09 mg/kg'day 7.35+00 (mg/kg/day)-1 2.E-08 ' 5.564)8 mg/kg/day 3.06-02 mg/kg/day 2,6 06 
Benzo(b)iTuoranthenc 1.5 mg/kg 2.5E-09 mg/kg/day 7.3E-0I (mg/kg/dayH 2.E-09 5.96-08 mg/kg/day 3.0E-02 nig/kg/day 2.6 06 
Benzo(g.h.i)pcrylcn e 0.86 mg/kg NC NC 3.46-08 mg/kg/day 3.OE-02 nig/kg/day 1.6 06 
Dibcnzc4a.h)anll—icene 0.77 mg/kg L3E-09 mg/kg/day • 7.36+00 (mg/kg/day )-l 1.6-08 3.06-08 mg/kg/day 3.0E-02 nig/kg/day I  E 06 
Indcno( 1.2.3-cdlpyrcnc 1 mg/kg I.7E-09 mg/kg/day 7.36-01 (rag/kg/day)-! 1.6-09 4,064)8 mg/kg/day 3.06-02 rag/kg/day 1.5 06 
Phen anlhrene 2.1 mg-g NC NC 8.36-08 mg/kg/day 3.05-02 nig/kg/day 3.5 06 
atpha4-ilordanc 0.0061 mg/kg I.0E-1I mg/kg/day 3.5E-1 (mg/kg/day )-l 4.5-12 2.46-10 mg/kg/day 5.05-04 nig/kg/day 5.5 07 
Aroclor-1254 0.15 mg/kg 2.5E-IO mg/kg/day 2.0E+00 (mg/kg/dayH 5.6-10 5.96-09 mg/kg/day 2.05-05 rag/kg/day 3.6 04 
Aroclor-1268 0.14 mg/kg 2.4E-10 mg/kg/day 2.0E+O0 (mg/kg/dayH 5.6-10 5.5E-09 mg/kg/day 2.05-05 mg/kg/day 3.5 04 

, gamma-Chlordane 
Technical Chlordane 

0.0048 
0.4 

mg/kg 
mg/kg 

8.16-12 
6.86-10 

mg/kg/day 
mg/kg/day 

3.5E-01 
3.5E-01 

(mg/kg/dayH 
(mg/kg/dayH 

3.6-12 
2.6-10 

I.9E-I0 
1.66-08 

mg/kg/day 
mg/kg/day 

5.05-04 
5.05-04 

mg/kg/day 
mg/kg/day 

4.5 
3.6 

07 
05 

Aluminum 15554 mg/kg NC NC 6.26-04 mg/kg/day 1.05+00 mg/kg/day 6.6 04 
Anlimony 0.73 rag/kg NC NC 2.964)8 mg/kg/day 4.06-04 tng/kg/day 7.6 05 
Arsenic 9.6 nig/kg I.6E-08 mg/kg/day l.SE+00 (nig/kg/dayH 2.6-08 3,864)7 rag/kg/day 3. OE-04 mg/kg/day 1.6 03 
Cadmium 0.81 mg/kg NC NC 3.26-08 nig/kg/day l.OE-03 mg/kg/day 3,6 05 
Giromiura 99.3 mg/kg NC NC - 3.96-06 rag-g/day 3.0E-O3 mg/kg/day 1.6 03 
Copper 72.8 mg/kg NC NC 2.954)6 mg/kg/day 3.0E-02 mg/kg/day I  E 04 
Lead 179 mg/kg 3.05-07 mg/kg/day 7.16416 mg/kg/day 
Manganese 599 rag/kg NC NC 2.454)5 mg/kg/day 7.16-02 mg/kg'day 3.5 04 
Mercury 0.21 mg/kg NC NC 8.36-09 mg/kg/day 3.06-04 rag/kg/day 3.6 05 
Nickel 142 mg/kg NC NC 5.664- mg/kg/day 2.064)2 nig/kg/day 3.E 04 
Thallium 0.37 mg/kg NC NC 1.56-08 mg'kg'day 8.064)5 mg/kg/day 2.E 04 
Vanadium 79 mg/kg NC NC 3.16-06 mg/kg/day 7.05-03 mg/kg/day 4.5 04 
Toxicily 6quiva—n,cy (Dioxm.-——a—i) 0.000121 mg/kg 2.16-13 mg/kg/day I.5E+05 (mg/kg/dayH 3.6-08 4.86-12 mg/kg/day 
Toxicily 6quivalcncy (PCB Corlac—— 0.0000249 mg/kg 4.26-14 mg/kg/day 1.5E+0S (mg/kg/dayH 6.64)9 9.96-13 mg/kg/day 

EXPOSUR6 ROUT6 TOTAL 9.6-08 5.6-03 

DERMAL 2-Mcthylnaphthalcnc 0,07478 mg/kg NC NC 1.16-09 mg/kg/day 2.06-02 mg/kg'day 5.5-08 
Accilttphlhylcnc 0,19279 mg/kg NC NC 2.864)9 mg/kg/day 6.06-02 mg/kg/day 5,6-08 
lienzo(a)aiilhr—euc 1.5 mg/kg 9.5P.-I1I mg/kg/day 7.3P.41I (ing/kg/day)-! 7.6-10 2,26-08 mg'kg'day 3.054)2 mg/kg/day 7.6-07 
Ben—<(a)pY—nc 1.4 rag/kg 8.86-10 mg/kg/day 7.3E+00 (mg/kg'day)-! 6.E -09 2. IE-08 mg'kg'day 3,06-2 mg/kg/day 7.6-07 
Ben—4b)nuoranlhcnc 1.5 mg/kg 9.56-10 rag/kg/day 7.36-01 (mg/kg/dayH 7.E-10 2.26-08 mg/kg/day 3.06-02 nig-g/day 7.6-07 
Bcnzo(g.h.i)pcryIcnc 0.86 mg/kg NC NC 1.3E-08 mg'kg'day 3,06-02 mg/kg/day 4,6 07 
Dibcnzo(a,h)anthraccnc 0.77 mg/kg 4.9E-10 mg/kg/day 7.36+00 {mg/kg/day)-l 4.E-09 1. IE-08 mg/kg/day 3.05-02 nig/kg/day 4.6 07 
Indeno(l,2,3-cd)pyrcnc 1 mg/kg 6.3E-IO mg/kg/day 7.3E-01 (mg/kg/dayl-l 5.E-10 1.564)8 mg'kg'day 3.06-02 mg/kg/day 5.6 07 
Phenanthren e 2.1 mg/kg NC NC 3.IE-08 mg/kg/day 3.06-02 mg/kg/day 1.6 06 
alpha-Chlordane 0.0061 mg/kg 1.2E-12 mg/kg/day 3.5E-01 (mg/kg/dayH 4.E-13 2.SE-1I mg/kg/day 5.06-04 mg/kg/day 6.6 08 
Aroclor-1254 0.15 mg/kg I.0E-10 mg/kg/day 2.0E+00 (mg/kg/day H 2.E-10 2.46-09 mg/kg/day 2.06-05 mg/kg/day 1.5 04 
Aroclor-1268 0.14 mg/kg 9.5E-1I mg/kg/day 2.0E+O0 (mg/kg/dayH 2.E-10 2.2E-09 mg/kg/day 2.06-05 mg/kg/day I  E 04 
gamma-Q——lane 0.0048 mg/kg 9.3E-13 mg/kg/day 3.5E-01 (mg/kg/day )-l 3.E-13. 2.26-11 mg/kg/day 5.05-04 mg/kg/day 4.5 08 
Technical Chlordane 0.4 mg/kg 7.8E-11 mg/kg/day 3.5E-OI (mg/kg/dayH 3.6-11 1.86-09 rag/kg/day 5,06-04 mg/kg/day 4.5 06 
Aluminum 15554 mg/kg NC NC - I.OE-02 mg/kg/day 
Antimony 0.73 mg/kg NC NC - 60E-05 mg/kg/day 
Arsenic 9.6 mg/kg 1.4E-09 mg/kg/day 1.5E+00 (mg/kg/dayH 2.64)9 3.36-08 mg/kg/day 3,OE-04 mg/kg/day 1.6-04 
Cadmium 0.81 mg/kg NC NC 9.26-11 mg/kg/day 2.5E-05 mg/kg/day 4.6-06 
Giro mium 99.3 mg/kg NC NC - 7.5E-05 mg/kg/day 
Copper 72.8 mg/kg NC NC - 3.05-02 rag/kg/day 
Lcad 179 mg/kg - -Manganese 599 mg/kg NC NC - 2.85-03 mg/kg/day 
Mercury 0.21 mg/kg NC NC - 2.16-05 rag/kg/day 
Nickel 142 mg/kg NC NC - 8.06-04 rag/kg/day 
Thallium 
Vanadium 

0.37 
79 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC _ 

-
8.06-05 
1.86414 

mg/kg/day 
mg/kg/day 

MACTEC EnrJ •n  d Consulting, Inc. 
31226.23 
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TABLE 7.I1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 IIN1TS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUB UNITS 

RID/R—-(1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

Toxicity Equivalency (Dioxins/Furans) 0.000121 mg/kg 1.85-14 mg/kg/day 1.55+05 (mg/kg/dayH 3.E-09 4.16-13 mg/kg/day 
Toxicity Equivalency (PCB Ciaigencm 0.0000249 mg/kg 3.6E-15 nig/kg/day 1.56+05 (mg/kg/day H 5.E-10 ,. •. 8.56-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-0S 4.E-04 

EXPOSURE POINT TOTAL I.E4)7 6.6-03 
EXPOSURE MEDIUM TOTAL l.E-07 6.6-03 

SEDIMENT TOTAL l.E-07 6.E-03 

SURFACE SURFACE WATER GREYST0N6 MILL POND INGESTION Arsenic 0.00055 mg/I 9.3E-10 mg/kg/day I.5E+00 rag/kg/day l.E-09 2.26-08 mg/kg/day 3.06-04 rag/kg/day 7. E-05 

WATER Manganese 0.131 mg/l NC NC 5.26-06 mg/kg/day 2.46-02 mg/kg/day 2.E-04 

Mercury 0,00000193 mg/l NC NC 7.65-11 mg/kg/day 3.06-04 mg/kg/day 3.E-07 
Nitritc-N 0.128 mg/l NC NC 5.1E-06 mg/kg/day 1.06-01 mg/kg/day 5.E-05 
Toxicity Equivalency (Dioxin.—'mam) 5.646419 mg/l 9.66-IS mg/kg/day l.SE+05 mg/kg/day I.E4I9 2.2E-13 mg/kg/day 

5XPOSUR6 ROUT6 TOTAL 3.E-09 3.E-04 

D5RMAL Arsenic 0.00055 mg/I 5.3E-IO mg/kg/day I.5E+00 mg/kg/day 8.E-I0 I.2E-08 mg/kg/day 3.06-04 mg/kg/day 4.E-05 
Manganese 0.131 mg/l NC NC 2.9E4 mg/kg/day 9.66-04 mg/kg/day 3-6-03 
Mercury 0,00000193 mg/I NC NC 4.3E-I1 mg/kg/day 2.16-05 mg/kg/day 2.6-06 
Nitritc-N 0.128 mg/l NC NC - 1.06-01 mg/kg/day 
Toxicily 6quivotoncy (Dioxins/Furuns) 5.64E-09 mg/l 1.76-11 mg/kg'day 1.55+05 mg/kg/day 3.E4- 4.16-10 mg/kg/day 

5XPOSURE ROUTE TOTAL 3.E-06 3.5-03 
EXPOSURE POINT TOTAL 3.E-06 3.54)3 

EXPOSURE MEDIUM TOTAL 3.E-06 3.6-03 

SURFACE WATER TOTAL 3.E-06 3.6-03 

BIOTA COMBINED FISH Dl5 GR6YSTON5 MILL POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 2.56-07 mg/kg/day 6,05-02 mg/kg'day 4.6-06 
Benzo(a)pyrenc 0,00099 mg/kg 5.35-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 4.6-08 1.26-07 mg/kg/day 3.06-02 mg—g/day 4.6-06 

Bcnzc4g.h.i)pcrylenc 0.0012 mg-g NC NC 1.56-07 mg/kg/day 3 .05-2 mg/kg/day 5,6-06 
Benzotblfluoran(bene 0.00092 mg/kg 5.064)9 mg/kg/day 7.364)1 (mg/kg/dayH 4.6-09 1.26-07 mg/kg/day 305-02 mg/kg/day 4.6-06 
Dibenzo(a.h)anlhraccnc 0.00057 nig/kg 3,164)9 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.6-08 7.25-08 mg/kg/day 3.05-02 mg/kg/day 2.5-06 
Indcno(l.2.3-ed)pyrcnc 0.00092 . mg/kg 5.064)9 mg/kg/day 7.3E-OI (mg/kg/dayH 4.6-09 1.26-07 mg/kg/day 3.0E-02 mg'kg/day 4.E-06 

* —icnanlhrene 0,008 mg/kg NC NC 1.06-06 mg'kg/day 3.06-02 mg/kg'day 3.E-05 
4.4-DDD 0.OI3 mg/kg 7.054)8 mg/kg/day 2.464)1 (mg/kg/dayH 2.E-08 1.66416 mg/kg/day 5.05-04 mg'kg'day 3.E-03 
4.4'DDK 0,0329 mg/kg 1.86-07 niK/ka/day 3.4F.-OI (nig/kg/dayl-l 6,6-08 4.16-06 mg/kg/day 5.06-04 tng/kg/day 8.E-03 
.- ' •OUT «.0O3 rng/kg 1.66-08 raft, g/day 3,46-01 (mg/kg/dayH S.E4» 3.86-7 mg/kg/day 506-04 mg/kg/day 8,64-
alpha 4-liIordanc 0.014 rag/kg 7.564)8 mg/kg/day 3.5E-OI (mg'kg/day )-l 3.6-08 1.86-06 mg/kg'day 5.06-04 mg/kg'day 4.6-03 
Aroclor-1254 0.177 mg/kg 9 .55-7 rag/kg/day 2.05+O0 (mg/kg/dayH 2.E-06 2.26-05 mg/kg/day 2.05-05 mg/kg/day 1.6*00 
Art-Ior-1268 0.0851 mg/kg 4.6E-7 mg/kg/day 2.06+00 (mg/kg/dayH 9.E-07 LIE-05 mg/kg/day 2.06-05 mg'kg/day 5.6-01 
Dieldrin 0.0027 mg/kg 1.56-08 mg/kg/day 1.66+01 (mg/kg/dayH 2.E417 3.4E-07 mg/kg/day 5.06-05 mg/kg/day 7.64)3 
gamma4_i„rd ane 0.006 mg/kg 3.264)8 mg/kg/day 3.5E-01 (mg/kg/dayH l.E-08 7.5E-07 mg/kg/day 5.05-04 rag/kg/day 2.5-03 
Heptachlor Epoxide 0.0008 mg/kg 4.3E-09 mg/kg/day 9.1E+O0 (mg/kg/day)-1 4.E-08 1.0E-07 mg/kg/day 1.3E-05 mg/kg/day 8.6-03 
Technical Chlordane 0.2056 mg/kg I.IE-06 rag/kg/day 3.56-01 (mg/kg/dayH 4.E-07 2.65-05 mg/kg/day 5.0E-O4 mg/kg/day 5.64)2 
Lead 0.079 mg/kg 4.35-07 mg/kg/day 9.9E-06 mg/kg/day 
Mercury 0.226 mg/kg NC NC 2.8E-5 mg/kg/day 3.0E4M mg/kg/day 9.6-02 
Mercury (methyl) 0.328 mg/kg NC NC 4.1E-5 mg/kg/day 1.0E-O4 mg/kg/day 4.6-01 

' Zinc 22 mg/kg NC NC 2.85-03 mg/kg/day 3.0E-0I mg/kg/day 9.6-03 
Toxicity Equivalency (Dioxins/Furans) 0.00000136 mg/kg 7.3E-I2 mg/kg/day 1.5E+05 (mg-g/dayH I.E-06 1.76-10 mg/kg/day 

EXPOSUR6 ROUT5 TOTAL 5.E-06 2.2.6+00 
6XPOSURE POINT TOTAL 5.E4- 2.2.6+00 

EXPOSURE MEDIUM TOTAL 3.E-6 2.2.6+00 
COMBINED FISH DIET TOTAL . 5.E-06 2.2.E+O0 

...._. TOTAL RECEPTOR RISK ACROSS ALL MEDIA | S.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.3.E+-00 

NOTES: 
( I )   Blank cells indicate that an RfD or RfC is noi avalailablc from the sources used lo obtain dosc-rcsponsc data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 
- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
3I22..23 
P.\WV^,\T4*nr>NA-U)-i_-k.-i-rt^ I.IWT,_llJ_i?„^_l"^^"^"l-Rt7,iJcni-,ll__K .iM-TIMFSllMMARV^.'AI.C Page 3 of3 



TABLE 7.1 J.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE IINITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RlCf!) 

VALUE i UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL GREYSTONE MILL POND INGESTION 2-Mc_ylnaphthal_c 0.1071 mg/kg NC NC 7.6E-08 mg/kg/day 2.054)2 nig/kg/day 4.6-06 

Acenaphthylene 0.31765 mg/kg NC NC 2.36-07 mg/kg/day 6.06-02 mg/kg/day 4.6-06 
Bci_b(a]antl—icene 3.09372 mg/kg 6.3E418 mg/kg/day 7.35-01 (mg/kg—ayH 5.E-08 2.26-06 mg/kg/day 3.064)2 mg/kg/day 7.6-05 

Bei_o(a)pyrc nc 3.07718 mg/kg 6.3E-08 mg/kg/day 7.36+00 (mg/kg/dayH 5.E-07 2.26-06 mg/kg/day 3.064)2 nig/kg/day 7.6-05 
Benzo(b)t—oranlhen e 3.45207 mg/kg 7.064)8 rag/kg/day 7.35-01 (mg/kg/dayH 5.5-08 2.56-06 mg/kg/day 3-06-02 mg/kg/day 8.6-05 

Benzo(g.h.i)pcrylcnc 2.336 mg-g NC NC 1.76-06 mg'kg'day 3.06-02 mg/kg/day 6.6-05 
Dibenzo(a.h)anll—icene 0.6I4SS mg/kg 1.3E-08 mg/kg/day . 7.3E+00 (mg/kg/day )-l 9.E-08 4.4E-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
lndeno( 1.2.3-cd)pyrcnc 2.51886 • mg/kg 5. IE-08 mg/kg/day 7.3E-0I (mg/kg/day)-1 4.E-08 1.86-06 mg/kg/day 3.06-02 mg/kg/day 6.6-05 
Pbcnanth—nc 3.95543 mg/kg NC NC 2.85-06 mg/kg/day 3.06-02 mg/kg/day 9.6-05 
alpha-Chlordane O.OI78 mg/kg 3.6E-10 mg/kg/day 3.564)1 (mg/kg/day )-l I.E-10 1.36-08 mg'kg/day 5.06-04 mg/kg/day 3.5-05 
Aroclor-1254 0.51998 mg/kg I.I E-08 nig/kg/day 2.06+O0 (mg/kg/dayH 2.E-08 3.76-07 mg/kg/day 2.06-05 mg'kg/day 2-6-02 
Aroclor-1268 0.08389 mg/kg 1.76-09 mg/kg/day 2.06+00 (mg/kg/dayH 3.E-09, 6,06-08 mg/kg/day 2.06-05 mg'kg/day 3.6-03 
Endosulfan Suirale 0,0065 mg/kg NC NC 4,66-09 mg/kg/day 6.06-03 ing/kg/day 8 5-07 
Technical Gilordane 0.4307 mg/kg 8.86-09 mg'kg/day 3.56-01 (mg/kg/dayH 3.E-09 3.16-07 mg/kg/day 5,06-04 mg'kg/day 6.6-04 
Aluminum 15899 rag/kg NC NC 1,16-02 nig/kg/day 1.05+00 mg/kg/day 1.6-02 
Arsenic 7,72 mg/kg 1.65-07 mg/kg/day 1.55+00 (mg/kg/dayH 2.E-07 S.56-06 rag/kg/day 3.05-04 mg/kg/day 2.5-02 
Chromium 231 mg/kg NC NC 1.66-04 rag/kg/day 3.05-03 rag/kg/day 5.5-02 
Copper 205 mg/kg NC NC 1.56-04 mg/kg/day . 3.06-02 mg/kg/day 5.6-03 
Lead 450 rag/kg 9.26-06 mg/kg/day -- 3,26-04 mg/kg/day 
Manganese 1841 mg/kg NC NC 1,36-03 tng/kg/day 7,16-02 ing/kg/day 2.6-02 
Mercury 0.582 mg/kg NC NC 4.16-07 mg/kg/day 3.06-04 mg/kg/day 1.5-03 
Molybdenum 54 mg/kg NC NC 3.854)5 mg/kg/day 5.06-03 mg/kg/day 8,6-03 
Nickel 120 mg/kg NC NC 8.55-05 mg/kg/day 2.064)2 mg/kg/day 4.6-03 
Thallium 0.461 mg/kg NC NC 3.35-07 mg/kg/day S.0E-05 mg/kg/day 4.5-03 
Vanadium 82.3 mg/kg NC NC 5.9E4)5 mg/kg/day 7.06-03 mg/kg/day 8.5-03 
Toxicity Equivalency (Dioxins/Furans) 0.0OO0549 mg/kg 1.16-12 mg/kg/day 1.56+05 (mg/kg/dayH 2.E-07 3.95-11 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL I.E-06 2.5-01 

D6RMAL 2-Methylnaphthalcne 0,1071 mg/kg NC NC 1.164)8 mg/kg/day 2.054)2 mg/kg'day 6.64)7 
Accnaphlhylcne 0.31765 mg/kg NC NC 3.3E-08 mg/kg/day 6.0E-2 mg'kg/day 5.5-07 
I—n_.(a)anlhr_ct— 3.09372 mg/kg 9,26-09 mg/kg/day 7.36-01 (mg/kg/day)-l 7.E479 3.2E-07 mg'kg/day 3.0E-02 mg/kg/day 1.6-05 
llenzn(a)pyrcuc 3.07718 mg/kg 9,16-09 rug—g/day 7,36+00 (in g/k g/day )-l 7.E4I8 3.26-07 mg/kg/day 3.06-02 mg/kg/day 1.5-05 
Bell—•( b)lluorantliclie 3,45207 mg/kg I.OIi-08 mg'kg/day 7,364)1 (mg/kg/dayl-l 7.E-09 3,664)7 mg'kg'day 3.0E4)2 mg/kg'day 1,6-05 
Bcn/—g,li.i|r—rylcnc 2,336 mg/kg NC NC 2.4E-07 mg/kg/day 3.0E-2 mg'kg'day 8.6-06 
Ctib-nzo (a,h)anlhracene 0.61485 mg/kg 1.86-09 mg'kg'day 7.3E+00 (mg/kg/day)-1 l .E-8 6.4E-08 tng/kg/day 3.05-02 mg/kg/day 2.5-06 
1___(l,2.3-d)pyr—c 2.51886 mg/kg 7.56-09 rag/kg/day 7.3E -01 (mg/kg/dayH 5.E4 2.6E4)7 mg/kg/day 3.0E-02 mg'kg/day 9.6-06 
Phenanthrene 3.95543 mg/kg NC NC 4.15-07 rag/kg/day 3.0E-02 mg/kg/day 1.6-05 
alpha-Chlordane 0.0178 mg/kg 1.6E-II rag/kg/day 3.5E-I (mg/kg/dayH 6.E-I2 5.7E-10 mg/kg/day 5.0E-04 rag/kg/day 1.6-06 
Aroclor-1254 0.51998 mg/kg 1.7E-09 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E419 5.8E-OS mg/kg/day 2.0E-05 rag/kg/day 3.6-03 
Aroclor-1268 0.08389 mg/kg 2.7E-10 mg/kg/day 2.0E+00 (mg/kg/dayH 5.E-10 9.4E-09 mg'kg'day 2.06-05 , mg/kg/day 5.E-04 
Endosulfan Sulfate 0.0065 mg/kg NC NC 5.2E-10 mg/kg/day 6,06-03 mg/kg/day 9. E-08 
Technical Oilordane 0.4307 mg/kg 3.9E-10 mg/kg/day 3.5E-0I (mg/kg/dayH l.E-10 I.4E-08 mg/kg'day 5.06-04 ing/kg/day 3.6-05 
Aluminum 15899 mg/kg NC NC - 1.064)2 mg/kg/day 
Arsenic 7.72 mg/kg 5.36-09 mg/kg/day I.JE+00 (mg/kg/dayH S.E-9 ' I.SE-07 mg/kg/day 3.06-04 mg/kg/day 6.6-04 
Chromium 231 mg/kg NC NC 7.56-05 rag/kg/day 
Copper 205 mg/kg NC NC - 3.05-02 mg/kg/day 
Lead 450 mg/kg -Manganese 1841 mg/kg NC NC - 2.85-03 rag/kg/day 
Mercury 
Molybdenum 

0,582 
54 

mg/kg 
mg/kg 

NC • 
NC 

NC 
NC ; 

-
2,15-05 
5.06-03 

nig/kg/day 
mg/kg'day 

Nickel 120 mg/kg NC NC - 806-04 rag/kg/day 
Thallium 0.461 mg/kg NC NC 8.06-05 rag/kg/day 
Vanadium 82.3 mg/kg NC NC - 1.86-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.0000549 mg/kg 3.86-14 mg/kg/day L5E+05 (mg/kg/dayH 6.E-09 1.36-12 mg/kg/day 

- 6XPOSUR6 R0UT6 TOTAL l.E-07 4.6-03 
EXP0SUR6 POINT TOTAL 1.6-06 2.6-01 

EXPOSURE MEDIUM TOTAL l.E-06 2.5-01 
SOIL TOTAL 1.E-06 2.E-01 | 

MACTEC Engineering and Coniulllng, Inc. 
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TABLE 7.12.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT  -

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE IIN1TS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RB)/RrC (1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIM6NT GREYSTONE MILL POND INGESTION 2-Methylnaptnhalcn c 0.07478 mg/kg NC NC 3.6E-08 mg/kg/day 2.054)2 rag/kg/day 2.6-06 
Acenaphthylene 0.19279 mg/kg NC NC 9.2E-08 mg/kg/day 6.0E4)2 rag/kg/day 2-54)6 
Benzo(a)anll—teene 1.5 mg/kg 2.0E 4)8, mg/kg/day 7.3E 4)1 (mg/kg/dayH l.E-03 7. IE 4)7 mg/kg/day 3.0E-02 mg'kg'day 2.6-05 
Benzo(a)pyrcnc 1.4 mg/kg I .9E-S mg/kg/day 7.3E+00 (mg/kg/day)-1 I.E417 6.6E-07 mg/kg/day 3.0E4)2 rag/kg/day 2.6-05 
Bcnzo(b)fluoranth—e 1.5 mg/kg 2.0E-8 mg/kg/day 7.3E 4)1 (mg/kg—ayH l.E-08 7.1 E-07 rag/kg/day 3.OE-02 mg/kg/day 2.6-05 
Bcnzo(g.h.i)pcryIcnc 0.86 mg/kg NC NC 4.1 E-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
Dibet—o(-h)anu_accne 0.77 mg/kg 1.064)8 rag/kg/day 7.3E+O0 (mg/kg/dayH 8,6-08 3.76-07 mg'kg/day 3.0E-02 mg/kg/day 1.6-05 
Indcno(1.2,3.d)py—nc 1 mg/kg 1.46-08 mg/kg/day 7.3E-OI (mg/kg/dayH l.E-08 4.7E-07 mg/kg/day 3.064)2 mg/kg/day 2,6-05 
Phenanthrene 2.1 mg/kg NC NC 1.06-06 mg/kg/day 3.0E-02 rag/kg/day 3.6-05 
alpha4—. lordane 0.0061 mg/kg 8.36-11 mg/kg/day 3.5E-01 (mg/kg/dayH 3.E-11 2.95-09 mg/kg/day S.OE-04 rag/kg/day 6.6-06 
Aroclor-1254 0.15 rag/kg 2.0E-O9 rag/kg/day 2.0E+00 (mg_g/dayH 4.E-09 7.(64)8 mg/kg/day 2.06-05 mg/kg/day 4.6-03 
Aroclor-1268 0.14 mg/kg 1.96-09 mg/kg/day 2.0E+00 (mg/kg/dayH 4.E-09 6.66-08 mg/kg/day 2-06-05 mg/kg/day 3.6-03 
gamma-Chlordane 0.0048 mg/kg 6.56-11 mg/kg/day 3,55-01 (mg/kg/dayH 2 6-11 2 .36-9 mg'kg'day 5.06-04 mg/kg/day S.6-06 
Technical Chlordane 0.4 mg/kg 5.4E-09 mg/kg/day 3.5E-01 (mg/kg/dayH 2.E-09 1.964)7 nig/kg/day 5.06-04 mg/kg/day 4.6-04 
Aluminum 15554 mg/kg NC NC 7.46-03 mg/kg/day 1-0E+00 rag/kg/day 7.6-03 
Antimony 0.73 mg/kg NC NC 3.56-07 mg/kg/day 4.06-04 rag/kg/day 9.5-04 
A—en 9.6 mg/kg 1.36-07 mg/kg/day 1.5E+00 (mg/kg/dayH 2.E-07 ' 4.66-06 rag/kg/day 3.06-04 nig/kg/day 2.6-02 
Cadmium 0.81 mg/kg NC NC 3,86-07 mg/kg/day l.OE-03 mg/kg/day 4.6-04 
Chromium 99,3 mg/kg NC NC 4.76-05 mg/kg/day , 3.06-03 mg/kg/day 2.6-02 
Copper 72,8 mg/kg NC NC 3.56-05 mg/kg/day' 3.06-02 mg/kg/day 1.6-03 
Lead 179 mg/kg 2.46-06 mg/kg/day 8.55-05 mg/kg/day 
Manganese 599 mg/kg NC NC 2.86-04 mg/kg/day 7.16-02 mg/kg/day 4.E-03 
Mercury 0.21 rag/kg NC NC 1.06-07 rag/kg/day 3.06-04 mg/kg/day 3.E-04 
Nickel 
Thallium 

142 
0.37 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC ..,= 6.764)5 

1.86-07 
rag/kg/day 
mg'kg/day 

2.06-02 
8.054)5 

nig/kg/day 
nig/kg/day 

3.6-03 
2.6-03 

Vanadium 79 mg/kg NC NC 3.85-05 mg/kg'day 7.06-03 mg/kg/day 5.5-03 
Toxicity Equivalency (Dioxin*Furans) 0.000121 mg/kg 1.66-12 mg/kg/day 1.5E+05 (mg/kg/dayH 2.E-07 5.7E-11 mg/kg/day 
Toxicity Equivalency (PCB Consent— 0.0000249 mg/kg 3.46-13 rag/kg/day l.SE+05 (mg/kg/dayH S.E4)8 1.26-11 mg/kg/day 

EXPOSUR6 ROUT6 TOTAL S.E-7 6.5-02 

D6RMAL 2-Mcdiylnaphlhalcnc 0,07478 mg/kg NC NC 5.2E4» rag/kg/day 2.06-02 mg—g/day 3.5-07 
Accnaphlhylcne 0,19279 mg/kg NC NC 1,36-08 mg/kg/day 6.0E-O2 mg'kg/day 2.5-07 
Bcnzo(a)aml—icene I  S mg/kg 3.06-09 rag/kg/day 7.3E-OI (mg/kg/dayH 2.E-09 1.06-07 rag/kg/day 3.06-02 mg/kg/day 3.6-06 
Bcnzo(a)pyrenc 1.4 mg/kg 2.86-09 mg/kg/day 7.36+00 (mg/kg—ay)-l 2.E-08 9,75-08 mg/kg/day 3.06-02 mg-g/day 3,5-06 
Benzof b)n_oranthene 1.5 mg/kg 3.06-09 mg/kg/day 7.364)1 (mg/kg/dayH 2.E-09 1.06-07 rag/kg/day 3.06-02 mg/kg/day 3.5-06 
Benzol g.h.i)r—rylcnc 0.86 mg/kg NC NC 5.964)8 mg/kg/day 3.064)2 mg'kg/day 2-6-06 
Diben—>(a,b)anll—icene 0.77 mg/kg 1.SE419 mg/kg/day 7.3E+00 (mg/kg/day)-l I.E4)8 5.36-08 mg/kg/day 3.06-02 mg/kg/day 2.E-06 
I—leno(I,2.3-cd)pyrcne 1 mg/kg 2.0E-09 mg/kg/day 7.3E-0I (mg/kg/dayH l.E-09 6,96-08 mg/kg/day 3.05-02 nig/kg/day 2.E-06 
Phcnanthrenc 2.1 mg/kg NC NC 1.5E-07 mg/kg/day 3.06-02 mg/kg/day 5.E-06 
alpha-Chlordane 0.0061 mg/kg 3.7E-I2 mg/kg/day 3.56-01 (mg/kg/day)-l 16-12 1.3E-I0 mg/kg/day 5.06-04 mg/kg/day 3,E-07 
Aroclor-1254 0.15 mg/kg 3.2E-10 mg/kg/day 2.06+00 (mg/kg/day)-1 6.E-10 I. IE-08 mg/kg/day 2.06-05 mg/kg/day 6.5-04 
Aroclor-1268 0.14 mg/kg 3.0E-10 mg/kg/day 2.0E+00 (mg/k g/day)-l 6 5-10 1,05-08 mg/kg/day 2.06-05 mg/kg/day 5.6-04 
gararaa-G———le 0.0048 rag/kg 2.96-12 rag/kg/day 3.5E-01 (mg/kg/dayH I.E-12 LOE-10 mg/kg/day 5.06-04 mg/kg/day 2.6-07 
Tcc h_cal Chlo—ane 0.4 mg/kg 2.4E-10 rag/kg/day 3.5E-I (mg/kg/dayH 9.E-I1 S.3E-09 rag/kg/day S.OE-04 mg/kg/day 2.6-05 
Aluminura 15554 mg/kg NC NC - 1.064)2 mg/kg/day 
Antimony 0.73 mg/kg NC NC - 6.06-05 mg/kg/day 
Arsenic 9.6 mg/kg 4.4E-9 rag/kg/day ' 1.5E+00 (mg/kg/dayH 7.E-09 'I.5E-07 mg/kg/day , 3.06-04 mg/kg/day 5.6-04 
Cadmium 0.81 mg/kg NC NC 4.3E-10 rag/kg/day 2.56-05 mg/kg/day 2.6-05 
Chromium 99.3 mg/kg NC NC - 7.56-05 mg/kg/day 
Coppcr 72.8 mg/kg NC NC - 3.06-02 rag/kg/day 
Lcad 179 m g - g - - ' Manganese 599 m g - g NC NC - 2.86-03 nig/kg/day 
Mercury 0.21 mg/kg NC NC - 2.16-05 rag/k g/day 
Nickel 142 mg/kg NC NC 8.06-04 rag/kg/day 
Thallium 0.37 mg/kg NC NC 8.06-05 rag/kg/day 

' Vanadium 79 mg/kg . NC NC - 1.86 4M mg/kg/day 

MACTEC Eng| and Consulting, Inc. 
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TABLE 7.12.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY. CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND . 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESmENT 
RECEPTOR ACE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE -UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALVE UNITS • 

Rr_/RIC(I) 

VALUE UNITS 

HAZARD 
QUOTIENT 

Toxicity Equivalency (Dioxins/Furans; 0.000121 mg/kg 5.5E-14 mg/kg/day 1.5E+05 (rag/kg/dayH 8.E-09 I.9E-I2 rag/kg/day 

Toxicity Equivolcncy (PCB Congeners 0.0000249 mg/kg 1.16-14 mg/kg/day I.5E+05 (mg/kg/dayH 2.E 4  » 4.0E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E.8 2.5-03 
6XPOSUR6 POINT TOTAL • 

EXPOSURE M6DIUM TOTAL 
, 8.E-7 

8.E-07 
7,6-02 
7.6-02 

SEDIMENT TOTAL ».E-07 7.E-02 

SURFACE SURFACE WATER GR6YSTON6 MILL POND INGESTION Arsenic 0.00055 mg/l 1.9E-09 mg/kg/day 1.5E+00 mg/kg/day 3.E-09 6.564)8 mg/kg/day 3.0E-O4 mg/kg/day 2,6-04 

WATER Manganese 0.131 mg/l NC NC 1.66-05 mg/kg/day 2.4E-02 rag/kg/day 6.6-04 
Mercury 0.00000193 mg/I NC NC 2.36-10 mg/kg/day 3.0E434 mg/kg/day 8.6-07 

Nitrite-N 0.123 rag/1 NC NC I.5E-05 mg/kg/day 1.0E-0I mg/kg/day 2.6-04 
Toxicity Equivalency (Dioxins/Funms) 3.64E4» mg/l 1.9E-14 mg/kg/day I.5E+05 mg/kg/day 3.E-09 6.7E-I3 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-09  l.E-03 

DERMAL Arsenic 0.00055 mg/l 2.0E-I0 mg/kg/day I.5E+00 mg/kg/day 3.E-I0 7.0E4 mg/kg/day 3.0E-04 nig/kg/day 2.6-05 
Manganese 0.131 mg/I NC NC 1.76-06 mg/kg/day 9.6E-04 mg/kg/day 2,6-03
Mercory 0.O0O00I93 rag" NC NC 2.56-11 mg/kg/day 2.1 E-05 mg/kg/day 1.6-06 
Nilrile-N 0.128 mg/I NC NC - 1.0E41I mg/kg/day 
Toxicity Equivalency (Dioxins/Funms) 5.6464)9 mg/I 6.66-12 mg/kg/day l.SE+05 mg/kg/day I.E-06 2.3E-10 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 1.6416 2.E-03 
5XPOSUR5 POINT TOTAL 1.6-06 3.E-03 

6XPOSURE M6DIUM TOTAL 1.64)6 3E4)3 

SURFACE WAT ER TOTAL l.E-06 3.E-03 

BIOTA COMB1N5D FISH DI61 GR6YSTON6 MILL POND IN06STI0N Acenaphthyl— c 0.002 mg/kg NC NC 3.8E4)7 mg/kg/day 6.0E-02 mg'kg/day 6.6-06 

- Benzo(a)pyrcnc 0.00099 mg/kg 5.46-09 mg/kg/day 7.3E+00 (mg/kg/dayH 4.E-08 1.9E4)7 mg/kg/day 3.0E412 rag/kg/day 6.6-06 
Benz-g—.ijperylcnc 0.0012 mg/kg NC NC 2.3E-07 mg/kg/day 3.0E-2 mg/kg/day 8.6-06 
Bernx4b)llao—nthenc 000092 mg/kg 5.0E-09 rag/kg/day 7.3E 4)1 (rag/kg/dayH 4.E 4)9 1.8E-07 mg/kg/day 3.0E4V2 mg/kg/day 6.E-06 
—benzol a,h)anth—cene O.0O057 mg/kg 3.1 E-09 tng/kg/day 7.3E+00 (mg/kg/dayH 2 64)8 1.IE-07 mg/kg/day 3.0E-02 mg'kg/day 4.E-06 
1—le—)( L2.3-cdlpy—ne 0.00092 mg/kg 5.0E-9 mg/kg/day 7.3E-I (mg/kg/dayH 4.E-09 I.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6-E-06 
Flicruuithrene 0.008 mg/kg NC NC 1.5E4 mg/kg/day 3.0E-02 mg/kg/day 5.64)5 
4.4-DDD 0.013 mg/kg 7. IE-08 mg/kg/day 2.4E-0I (mg/kg/dayH 2,54)8 2.5E-06 mg/kg/day 5.0E4M mg'kg/day 5.54)3 
4.4'-DDE 0.0329 mg/kg l.SE-07 mg/kg/day 3 46-01 (mg/kg/dayH 6 6-08 6.3E4 mg/kg/day 50E4M mg/kg/day 1.64)2 
M'-DDT 0.003 mg/kg I.6E4I8 mg/kg/day 3 4E-01 (mg/kg/dayH 6.E-09 5.8E-7 mg/kg/day 5.0E4M mg/kg/day l.E-03 
alpha-Chlordane 0 014 mg/kg 7.7E-08 mg/kg/day 3.5E-OI (mg/kg/dayH 3E4)8 2.7E-06 mg/kg/day S.OE -04 mg/kg/day 5.64)3 
Aroclor-1254 0.177 mg/kg 9.7E-7 mg/kg/day 2.0E+O0 (mg/kg/dayH 2.6-06 3.4E-05 mg/kg/day 2.0E-05 mg/kg/day 2,6+00 
Aroclor-1268 0 0851 mg_g 4.7E-07 mg/kg/day 2.0E+00 (mg/kg/day)-! 9.6-07 , 1.66-05 mg/kg'day 2.0E-03 mg/kg/day 8,6-01 
Dieldrin 0.0027 mg/kg 1.5E-08 mg/kg/day 1.6E+01 (mg/kg/dayH 2.E-07 " ' 5.2E-07 rag/kg/day 5.06-05 mg/kg/day 1.6-02 
gamraa4—liordane 0.006 mg/kg 3.3E-OS rag/kg/day 3.5E-01 (mg/kg/dayH l.E-08 '' I.2E-06 mg/kg/day 5.06-04 mg/kg/day 2.6-03 
Heptachlor Epoxide 0.0008 mg/kg 4.4E-09 mg/kg/day 9.1E+00 (mg/kg/dayH 4.E-0S I.5E-07 mg/kg/day 1.3E-05 rag/kg/day 1.5-02 
Technical Chlordane 0 20S6 mg/kg I.IE-06 mg/kg/day 3.5E 4)1 (mg/kg/day )-l 4.E-07 3.9E-05 mg/kg/day 5.05-04 mg/kg/day 8.6-02 
Lead 0.079 mg/kg 4.3E-7 mg/kg/day I.5E-05 mg/kg/day 
Mercury 0.226 mg/kg NC NC 4.3E-05 mg/kg/day 3.0E-04 mg/kg/day 1.6-01 
Mercury (methyl) 0.328 mg/kg NC NC 6.3E-05 mg/kg/day 1.05-04 mg/kg/day 6.6-1 
Zinc 22 mg/kg NC NC 4.2E-03 rag/kg/day 3.0E-01 mg/kg/day 1.6-02 
Toxicity Equivalency (Dioxins/Fi—uis) 0.O0OO0I36 mg/kg 7.5E-12 mg/kg/day l.SE+05 (mg/kg/dayH l.E-06 2.66-10 mg/kg/day 

6XP0SURE R0UT6 TOTAL 5.E4- 3.4.E+O0 
5XPOSUR5 POINT TOTAL 5.E4- 3.4.E+00 

E X P O S U ' R  E MEDIUM TOTAL 5.E-06 3.4.6+00 
[COMBINED FISH DIET TOTAL 5.-4)6 3.4.E+O0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA -7.E+-00 

NOTES: 
(I) Blank cells indicate ihat an RfD or RfC is nol avalailablc from the sources used to obtain dose-response data for this risk assessment. 
NC Not carcinogenic by this exposure route. 
NA Not applicable; exposure route not applicable for this chemical/exposure medium. 
* Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
31224.23 
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TABLE 7.13.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURREl--/F_rUR_ - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PRO-DENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE: ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE i - T A K _ _ X P O S . R  - INTAKE/EXPOSURE 

MEDIUM 	 -CHEMICAL CSF/UNIT RISK RID/RrC(l) HAZARD 
MEDOIM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE 1 UNITS 
SOIL 	 SOIL ALLENDALE POND INGESTION 2.3.7,8-TCDD 0.00027 mg/kg 9.1E-14 rag/kg/day I.5E+05 (mg/kg/day)-1 1.64)8 I.6E-I2 tng/kg/day 

EXPOSURE ROUTE TOTAL 	 1.6-08 -
DERMAL 	 2,3.7,- TCDD 0.00027 mg/kg 6.2E-IS mg/kg/day l.SE+05 (mg/kg/dayH 9.E-I0 1.1E-I3 mg—g/day 

6XPOSUR6 ROUTE TOTAL 	 9.6-10 -
EXPOSURE POINT TOTAL 1.6-08 0.E+O0 

EXPOSURE MEDIUM TOTAL 1.6-08 0.E+O0 

ISOIL TOTAL l.E-08 O.E+00 
SEDIMENT SEDIMENT ALLENDALE POND INGESTION 2-MelhyInaphlhaIene 0.13608 mg/kg NC NC 8.06-10 mg/kg/day 2.064)2 mg/kg/day 4.E-0S 

Acenaphlbylene 0.97 mg/kg NC NC 5.7E-09 mg/kg/day 6.06-02 mg/kg/day 9.E-08 
Benzo(a)-_—icen e 3.4 mg/kg I.IE-09 mg/kg/day 7.3E 4)1 (mg/kg/dayH 8.6-10 2.054)8 mg/kg/day 3.064)2 mg/kg/day 7.E-07 
Benzo(a)py—ne 4 mg/kg I.3E-09 rag/kg/day 7.3E+O0 (mg/kg/dayl-l 1E418 2.35-08 mg/kg/day 3.06-02 mg/kg'day 8.E-07 
Benzo(b)—10—nlhene 4.4 mg/kg I.5E-09 mg/kg/day 7.3E-1 (mg/kg/dayH l.E-09 2.6E-08 mg/kg/day 3.0E4)2 mg/kg/day 9. E-07 
Ben—Kg—.1)1—rylenc 2 mg/kg NC NC 1.25-08 mg/kg/day 3.0E-02 mg/kg'day 4.6-07 
Bei_o(k)(l——nth—c 3.9 mg-g I.3E-09 mg/kg/day 7.3E.2 (mgrkg/dayH l.E-10 2.354)8 mg/kg/day 3.064)2 nig/kg/day 8.6-07 
bis(2-E_ylh—yllr-thalare 3.2 mg/kg 1.16-09 mg/kg/day I.4E-02 (mg-g/dayH 2.E-II 1.95-08 mg/kg/day 2.0E-02 mg/kg/day 9.6-07 
Dibenzo(-h)anihr_— e 2 rag/kg 6.7E-10 mg/kg/day 7.3E+O0 (mg/kg/dayl-l 5.E-09 1.26-08 mg/kg/day 3.06-02 nig/kg/day 4,5-07 
I—lcno(I.2.3-cd)py—ne 3.2 mg/kg I.IE-09 nig/k g/day 7.3E-0I (mg/kg/dayH 8.E-I0 1.964)8 mg/kg/day 3.06-02 mg/kg/day 6.6-07 
Pentachlorophcnol 6.5 mg/kg 2.264)9 lilg/kg/day 1.2E-0I (rag/kg/day)-! 3.E-10 3.86-08 mg/kg/day 3.06-02 mg/kg/day 1.6-06 
Phcnan thren e 4.8 mg-g NC NC 2.86-08 mg/kg/day 3.06-02 mg/kg/day 9.E-07 
alpha4—liordane 0,0113 mg/kg 3.SE-12 mg/kg/day 3.5E-OI (mg/kg/dayH I.E-12 6.6E-11 mg/kg/day 5.05-04 mg/kg/day l.E-07 
Aroclor-1254 2.4 mg/kg 8 16-10 mg/kg/day 2.0E+00 (mg/kg/dayH 2.E-09 1.4E-08 mg/kg/day 2.05-05 mg/kg/day 7, E-04 
An-lor-1260 0,2 mg/kg 6.7E-1I rag/kg/day 2.0E+O0 (mg/kg/day)-1 l.E-10 1.2E4S mg/kg/day 2.06-05 mg/kg/day 6,6-03 
Aroc lor-1268 0.079 mg/kg 2.7E-1I mg/kg/day 2.0E+O0 (mg/k g/day)-1 5.E-11 4.66-10 rag/kg/day 2.06-05 mg/kg/day 2,5-05 
delta-BHC 0.0014 mg/kg NC NC 82E-I2 mg/kg/day 3.064M mg/kg/day 3.6-08 
Dieldrin 0.009. mg/kg 3.0E-I2 rag/kg/day I.6E+01 (mg/kg/dayH 5.E-11 5.35-11 mg/kg/day 5.0E4)5 mg/kg/day 1.6-06 
E—-ruiran [I 0.037 mg/kg NC NC 2.26-10 mg/kg/day 6.0E-3 rag/kg/day 4.6-08 
Endontran sulfate 0.0027 mg/kg NC NC I6E-II mg/kg/day 6.0E-03 mg/kg/day 3.E-09 
Endrin aldehyde 0,0029 mg/kg NC NC 1.76-11 mg/kg/day 3.0E-4 mg/kg/day 6.6-08 
Endrin Ketone 0.0038 mg/kg NC NC 2.2E-II mg/kg/day 3.06-04 mg/kg/day 7.6-08 
gamma4—lordane 0.017 mg/kg 5.7E-12 mg/kg/day 3.55-01 (mg-g/dayH 2.E-I2 1.06-10 mg/kg/day 5.05-04 mg/kg/day 2.64)7 
Technical Chlordane 0.63 mg/kg 2 26-10 mg/kg/day 3.5E-OI (mg/kg/dayH 8 6-11 3.864)9 mg/kg/day 5.0E-O4 mg/kg/day 8.64)6 
Antimony 4.8 mg/kg NC NC 2.8E-OS mg/kg/day 4.0E-04 mg/kg/day 7.54)5 
Arsenic S.8 mg/kg I.9E-09 rag/kg/day I.5E+O0 (mg/kg/day )-l 3.E4I9 3.4E4)8 mg/kg/day 3.0E4M rag/kg/day 1.6-04 
Cadmium 1.2 mg/kg NC NC 7.06-09 rag/kg/day 1.06-03 mg/kg/day 7.E-06 
_—i mium 238 mg/kg NC NC 1.46-06 rag/kg/day 3.06-03 mg/kg/day 5.E-04 
Lead 488 mg/kg 1.6E-07 mg/kg/day 2.96-06 mg/kg/day -Manganese 531 mg/kg NC NC 3.1E-06 mg/kg/day 7.1 E-02 mg/kg/day 4.E-05 
Mercury 0.97 mg/kg NC NC 5.76-09 mg/kg/day 3.0E-O4 mg/kg/day 2.5-05 
Nickel 26.7 mg/kg NC NC 1.66-07 mg/kg/day 2.0E-02 mg'kg'day 8.5-06 
Thallium 6.8 mg/kg NC NC 4.06-08 mg/kg/day 8.0E-05 rag/kg/day 5.6-04 
Vanadium 45.9 mg/kg NC NC 2.7E-07 mg/kg/day 7.0E-03 mg/kg/day 4.E-05 
Toxicity Equivalent:y (Dtoxins/Fu—ns 0.0057 mg/kg 1.96-12 mg/kg/day 1.5E+05 (mg/kg/dayH 3.E-07 3.3E-I1 mg/kg/day 
Toxicity Equivalency (PCB Conscnen 0.000000112 mg/kg 3.8E-17 rag/kg/day 1.5E+05 (mg/kg/dayH 6.E-12 6.66-16 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 3.E 4)7 2.6-03 
DERMAL 	 2-Methylna phthalen e 0.13608 mg/kg NC NC 2.06-10 mg/kg/day 2.06-02 mg/kg/day l.E-08 

Acenaphthylene 0.97 mg/kg NC NC 1.45-09 rag/kg/day 6.06-02 rag/kg/day 2.E-08 
Benzo(a)antl—icene 3.4 mg/kg 2.9E-I0 mg/kg/day 7.3E-01 (mg/kg/dayH 2.E-I0 5.0E-09 mg/kg/day 3.06-02 mg/kg/day 2.E417 
Benzo(a)pyr—e 4 mg/kg 3.4E-10 mg/kg/day 7.3E+O0 (mg/kg/dayH 2. E-09 5.96-09 mg/kg/day 3.0E-02 mg/kg/day 2.64)7 
Bet_c4b)—-ranthcnc 4.4 mg/kg 3.7E-I0 mg/kg/day 7.3E-OI (mg/kg/dayH 3.6-10 6.56-09 mg/kg/day 3.0E-02 mg/kg/day 2.6-07 
Ber_o(g.h,i)r—ylcoe 2 mg/kg NC NC 3.06-09 mg/kg/day 3.0E-02 mg/kg/day l.E-07 
Benzo(k)tIuo—nthcne 3.9 mg/kg 3.3E-10 mg/kg/day 7.3E-02 (mg/kg/dayH 2 6-11 5.86-09 rag/kg/day 3.0E-02 mg/kg/day 2.E-07 
bis<2-Ethyl—xyl/phlhalate 3.2 mg/kg 2.15-10 mg/kg/day 146-02 (mg/kg/dayH 3.E-I2 3.7E-09 mg/kg/day 2.0E4)2 mg/kg/day 2.5-07 
Diberizo(8.h .anthracene 2 mg/kg 1.7E-10 mg/kg/day 7.3E+O0 (mg/kg/dayH l.E-09 3.06-09 mg/kg/day 3.0E-02 mg/kg/day 1.6-07 
1—le—<l,2,3-cd)pyrcne 3.2 mg/kg 2.7E-10 mg/kg/day 7.3E 4)1 (mg/kg/dayH 2.E-I0 4.76-09 mg/kg/day 3.0E-O2 mg/kg/day 2.64)7 
Pentachloropl——<l 6.5 mg/kg I.IE-09 mg/kg/day 1.2E.1 (mg/kg/dayH l.E-10 1.964)8 mg/kg/day 3.06-02 mg/kg/day 6.6-07 
—icnan—renc 4.8 mg/kg NC NC 7,1E4» mg/ka/day 3.0E-02 me/ke/dav 2,6-07 -===_____ 

MACTEC Engineering and Consulting, Inc. 
3I23A15 
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TABLE 7.13.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - I-TERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
^TAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

RID/RIC (1) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

alpha-Ql—rd ane 0.0113 mg/kg 2.96-13 mg/kg/day 3.5E-I (mg/kg'day)-1 I.E-13 5.2E-12 mg/kg/day 5.05-04 mg/kg/day IE-OS 
Aroclor-1254 2.4 mg/kg 2.2E-10 rag/kg/day 2.0E+00 (mg/kg/dayH 4.E-I0 3.8E4J9 mg/kg/day 2.06-05 mg/kg/day 2.6-04 
Aroclor-1260 0,2 mg/kg I.8E-II mg/kg/day 2.0E+00 (mg/kg/dayH 4.6-11 3 26-10 mg/kg'day 2.06-05 mg/kg/day 2.5-05 
Aroclor-1268 0.079 mg/kg 7.2E-I2 mg/kg/day 2.06+00 (mg/kg/dayH I.E-11 1.35-10 mg/kg/day 2.06-05 mg—g/day 6.6-06 
dclta-BHC 0.0014 mg/kg NC NC I.6E-I2 tng/kg/day 3.06-04 mg/kg/day 5 .6-9 
Dieldrin 0.009 mg/kg 59E-I3 mg/kg/day I.6E+01 (mg'kg/day)-1 9.6-12 I.0E-11 mg/kg/day 5.06-05 mg/kg/day 2.E-07 
E—losu(fan II 0.037 mg/kg NC NC 4.2E-I1 mg/kg/day 6.05-03 mg/kg/day 7.6-09 
Endosnll— sulfate 0,0027 mg/kg NC NC 3.IE-12 mg'kg/day 6.06-03 rag/kg/day 5.6-10 
Endrin aldehyde 0.0029 mg/kg NC NC 3.3E-I2 mg/kg/day 3.0E-04 mg/kg/day l.E-08 
Endrin Ketone 0.0038 mg/kg NC NC 4.3E-12 mg/kg/day 3.0E-04 mg/kg/day l.E-08 
gamma-Olio—ane 0.017 mg/kg 4.4E-13 mg/kg/day 3.334)1 (mg/kg/dayH 2.E-13 7.8E-I2 mg/kg/day . 5.0E-04 mg/kg/day 2.64)8 
Technical f—lord ane 0.65 mg/kg 1.7E-11 mg/kg/day 3.5E-01 (rag/kg/dayH 6.E-12 30E-I0 rag/kg/day 5.064M mg/kg/day 6.64)7 
Antimony 4.8 mg/kg NC NC 6.064)5 mg/kg/day 
Arsenic 5.8 mg/kg I.IE-10 mg'kg'day I.5E+O0 (rag/kg/dayH 2.E-10 2.0E4B mg/kg/day 3.06-04 mg/kg/day 7.6-06 
Cadmium 1.2 mg/kg NC NC I.4E-II mg/kg/day 2.5E-05 mg/kg/day 5.E-07 
Giroinil)m 23S mg/kg NC NC 7.5E-05 mg—g/day 
Lead 488 mg/kg 0.0E+00 mg/kg/day -Manganese 531 mg/kg NC NC 2.8E 4)3 mg/kg/day 
Mercury 0.97 mg/kg NC NC 2.1E4I5 nig/kg/day 
Nickel 26.7 rag/kg NC NC 8.0E-04 mg/kg/day 
Thallium 6.8 mg/kg NC NC 8.06-05 mg/kg/day 
Vanadium 45.9 mg/kg NC NC I.8E4M mg'kg'day 
Toxicity Equivalency (Dinx-w/Fi—uw 0.0057 mg/kg 1.1E-I3 mg/kg/day l.SE+05 (mg/kg/dayH 2.E-08 2.0E-I2 mg/kg/day 
Toxiciry Fquivalency (PCB Congcr—i 0.000000112 mg/kg 2.2E-I8 mg/kg/day 1.5E+05 (mg/kg/dayH 3.E-I3 3.8E-17 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-08 2.5-04 
EXPOSURE POINT TOTAL 3.6-07 2.6-03 

EXPOSURE MEDIUM TOTAL 3.64)7 2.64)3 

SEDIMENT TOT4 L 3.E4 2-E -03 
SURFACE SURFACE WATER ALLENDALE POND INGESTION Tetrachlorocthcne 0.00055 mg/l I.8E-II mg/kg/day 5.464)1 mg/kg/day 16-11 3.26-10 mg/kg/day l.OE-02 mg/kg/day 3,E4)8 

WATER bll(2-Elhylll-iyl )[*thala 0.001 ragO 34E-II -mg/kg/day 1.4E-02 mg/kg/day S.E-13 5.9E-10 mg/kg/day 2.06-02 mg/kg/day 3.E-8 
Aldrin 0.000011 mg/l 3.76-13 tng/kg/day I.7E+0I mg/kg/dty 6 6-12 6 56-12 mg/kg/day 3.06-5 mg/kg/day 2.6-07 
alpha-CIilord one 0,00000069 nig/t 2 36-14 mg/kg/day 3.5E-0I rag/kg/day 8.E-I5 4.16-13 mg/kg/day 5.054)4 mg/kg/day 8.6-10 
Aroclor-1254 0.0006 rag/1 2.0E-II mg/kg/day 2.06+00 rag/kg/day 4 6-11 3.56-10 mg/kg/day 2.06-05 mg/kg/day 2.64)5 
della-BHC 0.0000096 mg/l NC NC 5.6E-I2 mg/kg/day 3.06-04 mg/kg/day 2.E-8 
6—losulfan Sulfate 0.00043 mg/l NC NC 2.55-10 rag/kg/day 6.06-03 mg/kg/day 4.64)8 
End—a Aldehyde 0.0000028 mg/t NC NC I.6E-I2 mg/kg/day 3.0E4M mg/kg/day 5.6-09 
gamma4_ilordane 0.000023 mg/I 8.4E-I3 mg/kg/day 3.5E411 mg/kg/day 3.E-13 1.5E-11 mg/kg/day 5.06-04 mg/kg/day 3.E-08 
Arsenic 0.0044 mg/l 156-10 mg/kg/day I.5E+O0 mg/kg/day 2.E-10 2.6E-9 mg/kg/day 3.06-O4 mg/kg/day 9.E-06 
Barium 0.044 mg/i NC NC 2.6E-0S rag—g/day 7.0E-02 mg/kg/day 4.E417 
Giromium 0.018 - mg/l NC NC 1. IE-08 • mg/kg/day 3.0E-03 mg/kg/day 4.E-06 
Lead 0.021 mg/l 7.0E-10 mg/kg/day - 1.2E-08 mg/kg/day 
Manganese 0.98 mg/l NC NC 5.86-07 mg/kg/day 2.4E-02 mg/kg/day 2.E-05 
Mercury 0,00000319 mg/l NC NC 1.96-12 mg/kg/day 3.0E-O4 mg/kg/day 6.E-09 
Thallium 0.0037 mg/l NC NC ' 2.2E-09 mg'kg/day S.0E-03 mg/kg/day 3.E-5 
Nitrate 0.76 rag/1 . NC NC 4.5E-07 mg/kg/day 1.66+00 mg/kg/day 3.E-07 
Nitrite-N - 0.12 mg/I NC NC 7.06-08 mg/kg/day 1.05-01 mg/kg'day 7, E-07 
Toxicity Equivalency (Dioxins/Fumn-1 0.0000011 mg/I 3.7E-I4 mg/kg/day I.5E+05 mg/kg/day 6.E-09 6.56-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-09 8E-05 
DERMAL Telrachloroelhene 0.00055 mg/l 5.9E-09 mg/kg/day 5.4E-01 mg/kg/day 3.E-09 1.0E-07 mg/kg/day I.OE-02 mg'kg'day LE-05 

bis(2-E_ylhexy])phthalate 0.001 mg/I 2.8E-08 rag/kg/day I.4E-02 mg/kg/day 4.E-10 5.06-07 mg/kg/day 2.0E-02 mg/kg'day 2.E-05 
Aldrin 0.000011 mg/l I.8E-II rag/kg/day I.7E+01 mg/kg/day 3.E-10 3.2E-10 mg/kg/day 3.0E4)5 mg/kg/day l,E4)5 
alp_)4_blc—ane 
Aroclor-1254 

0.00000069 
0.0006 

mg/I 
mg/l 

2.6E-II 

-
mg/kg/day 3.5E4)1 

2.0E+O0 
mg/kg/day 
mg/kg/day 

9.E-12 • 4.6E-I0 mg'kg/day 5.0E434 
2.0E4)5 

mg/kg/day 
mg/kg/day 

9,E4)7 

-lla-BHC 0,0000096 mg/1 NC NC _I.2E-09 mg/kg/day 3.0E-O4 mg/kg/day 4, E-06 

MACTEC E  | l a n  d Consulting, Inc. 
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TABLE 7.13.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - C.-REOT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UN1T RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RTO/RIC (1) HAZARD 
QUOTIENT 

VALUE VNTl- VALUE UNITS VALUE UNITS VALUE IINITS 

Endosulfan Sulfate 0.00043 mg/l NC NC - 6.0E-03 rag/kg/day 
Endrin Aldehyde 0.0000028 mg/l NC NC 6.3E-I0 mg/kg/day 3.0E4M mg/kg/day 2.E-06 

gamma-dtlo—ane 0.000025 mg/I 9.56-10 mg/kg/day 3.5E-01 mg/kg/day 3.E-I0 .. I.7E-S mg/kg/day 3.0E-04 mg/kg/day 3.64)5 
Arsenic 0.0044 mg/1 5.1E-10 mg/kg/day 1.5E+O0 rag/kg/day 8 6-10 9.0E4» rag/kg/day , 3.0E4M mg/kg/day 3,6-05 
Barium 0.044 mg/I NC NC 9.0E-08 mg/kg/day 4.9E-03 mg/kg/day 2.6-05 

Giromium 0.018 mg/l NC NC 7.4E-8 mg/kg/day 7.5E-05 mg/kg/day 1.6-03 

Lead 0.021 mg/l - - -Manganese 0.98 mg/l NC NC 2.0E 4)6 mg/kg/day 9.6E-04 mg/kg/day 2.6-03 

Mercury 0.0OOO03I9 mg/I NC .NC 6.5E-12 mg/kg/day 2. IE 4)5 mg/kg/day 3.64)7 
Thallium 0.0037 mg/l NC NC 7.66-09 mg/kg/day S.OE 4)5 mg/kg/day 9. E-05 
Nitrate 0.76 mg/I NC NC - 1.6E+00 mg/kg/day 
Nilrile-N 0.12 mg/l NC NC - I.0E-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Funms O.OOOOOtl mg/l 4.16-10 mg/kg/day 1.5E+05 mg/kg/day 6.E-05 7.26-09 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-05 3E-03 

EXPOSURE POINT TOTAL 6.E-05 3.64)3 
EXPOSURE MEDIUM TOTAL 6.E-05 3.6-03 

SURFACE WATER.TOTAL 6.E-05 3.E-03 

BIOTA COMBINED FISH DIE ALLENDALE POND INGESTION Accnaphlhylcne 0.002 mg/kg NC NC 2.46-07 mg/kg/day 6.0E-02 mg/kg/day 4 .E4  -
BenztH/alanthracen e 0.0014 mg/kg 9.85-9 mg/kg/day 7.3E-01 (mg/kg/dayH 7.E-09 I.7E-07 rag/kg/day 3.0E-02 mg/kg/day 6 . 6 4  -
Bcnzo(a)pyrene 0.0015 mg/kg 1.0E-8 mg/kg/day 7.3E+00 (mg/kg/dayH 8.6-08 l.8E4)7 mg/kg/day 3.05-02 mg/kg/day 6,6-06 
Bet—o(b)f1uor—thene 0.0016 mg/kg LIE-OS mg/kg/day 7.3E-OI (mg/kg/dayH 8.E-09 2.0E-7 mg/kg/day 3.0E-02 mg/kg/day 7.6436 
Ber_rKg._i)peryrenc 0.00065 mg/kg NC NC 7.9E-OS mg/kg/day 3.0E-2 mg/kg/day 3.E4M 
Diber_o(-h)anth—ccn e 0 00053 mg/kg 3.7E-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 3.E 4)8 6.5E-08 mg/kg/day 3.0E 4)2 mg/kg/day 2.64)6 
I—leno( 1,2,3-cd)pyrene 0.00073 mg/kg 5.1E-9 mg/kg/day 7.3E-01 (mg/kg/dayH 4.E-09 8 96-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Phenanthr—c 0.00975 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4E-05 
M'-DDD 0.0128 mg/kg 8.9E-08 mg/kg/day 2.4E-01 (mg/kg/dayH 2.6-08 1.66-06 mg/kg/day 3.0E4M mg/kg/day 3.E-03 
M'-DDE 0.0249 mg/kg 1.7E-7 mg/kg/day J.4E-0I (mg/kg/dayH 6 6-08 3.064)6 rag/kg/day S.OE-04 mg/kg/day 6.64)3 
4.4'-DDT 0.00789 mg/kg 5.554)8 rag/kg/day 3 4E-OI (mg/kg/dayH 2,E4)8 9.664)7 mg/kg/day 5.05-4 mg/kg/day 2.64)3 
alpha4-hlo—one 0.0214 mg/kg I.5E4V7 mg/kg/day 3 56-01 (mg/kg/dayH 5.E-08 2.664)6 mg/kg'day S.OE-04 mg/kg/day 5.64)3 
Aroclor-1254 1.8853 mg/kg 1.36-5 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-05 2.36-04 mg/kg/day 2.0E4)5 mg/kg/day 1.6+01 
Aroclor-1268 0.02673 mg/kg 1.96-07 mg/kg/day 2.0E+OO (mg/kg/dayH 4.E-07 3.35-06 mg/kg/day 2.0E-05 mg/kg/day 2.6-01 
beta-BIIC 0.0005 rag-« 3.564)9 mg/kg/day I.8E+00 (mg/kg/dayH 6.E-09 6.1E418 rag/kg/day 3.0E434 rag/kg/day 2.6434 
Dieldrin 0.00889 mg/kg 6.264)8 mg/kg/day I.6E+0I (mg/kg/day)-1 I.E-06 t i e -0  6 mg/kg/day 5.0E-05 mg/kg/day 2.6-02 
__o_irafl Sulfate 0.001 mg/kg NC NC 1.264)7 mg/kg/day 6.0E4I3 mg—g/day 2.E 4)5 
Endrin Aldehyde 0.0003 mg/kg NC NC 6.IE4M mg/kg/day 3.0E-O4 mg—g/day 2.E-04 
gamma —liordane 0.008 mg/kg 5.6E-8 mg/kg/day 3.5E-01 (mg/kg/dayH 2.E -08 9.86-07 mg/kg/day 5.0E434 mg/kg/day 2.6-03 
Her—-blot 0.000507 mg/kg 3.56-09 mg/kg/day 4.56+00 (mg/kg/day )-l 2.E-08 6.26-08 rag/kg/day S.OE-04 mg/kg/day 1.6-04 
Heptachlor Epoxide 0.0011 mg/kg 7.76-09 rag/kg/day 9.1E+00 (mg/kg/dayH 7.E-08 1.36-07 mg/kg/day 1.3E-05 mg/kg/day l.E-02 
Technical Chlordane 0.468 mg/kg 3.3E-06 tng/kg/day 3.56-01 (mg/kg/dayH l.E-06 5.7E-05 mg/kg/day S.OE-04 mg/kg/day 1.64)1 
Cadmium 0.064 mg/kg NC NC 7.8E4)6 mg/kg/day l.OE-03 mg/kg/day 8.6-03 
Chromium 0.103 mg/kg NC NC 1.3E.5 mg/kg/day 3.0E-03 rag/kg/day 4, E-03 
Lead 0.37 mg/kg 2.6E-06 mg/kg/day - 4.5E-05 mg/kg/day 
Manganese 6.7 mg/kg NC NC 8.2E4M mg/kg/day I.4E-0I mg/kg/day 6.E-03 
Merc uiy 0.144 mg/kg NC NC I.8E-0S mg/kg/day 3 0E-O4 mg/kg/day 6.E-02 
Mercury (methyl) 0.208 mg/kg NC NC 2.5E-05 mg/kg/day 1.OE-04 mg/kg/day 3.E-01 
Toxicity Equivalency (PCB Congenen 0.0000275 mg/kg I.9E-I0 mg/kg/day I.5E+05 (mg/kg/day )-l 3.E-05 3.4E-09 mg/kg/day 

-
Toxicity Equivalency (Dioxins/Fur-is 0.000301 mg/kg 2.1 E-09 mg/kg/day I.5E+05 (rag/kg/dayH 3.E4M 3.7E-08 mg/kg/day 

. 
EXPOSURE ROUTE TOTAL 4.E-04 1.2.E+01 

EXPOSURE POINT TOTAL 4 E-04 1.2.E+01 
EXPOSURE MEDIUM TOTAL 4.E4M 1.2.E+01 

COMBINED FISH DIET TOTAL 4.E-04 1.2.E+01 
T O T A  L R E C E P T O  R R I S  K A C  F O S  S A L  L M E D I  A 4.E-04 T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I  A 1.2.E+01 

NOTES: 
(1) • Blank cells indicate ihat an RfD or RfC is nol avatailablc from the sources used to obtain dose-response data for this risk assessment. 
NC  Not carcinogenic by this exposure route. 
NA  Not applicable, exposure route not applicable for this chemical/exposure medium. 
- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by. RAR 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.14.CT 
CALCULATJON O F CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/T.TORE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORA - O  N PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE . 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/.NIT R E   CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RrD/RIC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE IIN1TS VALUE 1INITS 

SOIL SOIL ALL6NDAL6 POND INGESTION 2.3.7.8-TCDD 0.00027 rag/kg 1 16-13 mg/kg/day 1.56+05 (mg/kg/dayH 2.6-08 2.5E-12 mg'kg/day 

EXPOSURE ROUTE TOTAL 2.E-08 

DERMAL 2,3,7.8-TCDD 0.00027 mg/kg 2.46-14 mg/kg/day 1.56+05 (mg/kg/dayl-l 4.6-09 5.7E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 4 E 4  » -
6XP0SURE POINT TOTAL 2,6-08 0.E+0O 

EXP0SUR6 MEDIUM TOTAL 2.6-08 0,6+00 

SOIL TOTAL 2.E-08 O.E+00 

SEDIMENT SED1M6NT ALLENDALE POND INGESTION 2-Mcihylnaphthalcne 0.13608 mg/kg NC NC 1.26-09 mg/kg/day 2.06412 nig/kg'day 6.64)8 
Acenaphthylene 0.97 mg/kg NC NC 8.96-09 mg/kg/day 6.064)2 nig/kg/day 1.64)7 
Bcnzo(a)_ith—c en e 3.4 mg/kg 1.354)9 rag/kg/day 7.3E-OI (mg/kg/dayH 1.64)9 3.16-08 rag/kg/day 3.064)2 mg/kg/day 1.64)6 
Bcnzo(a)pyr—e 4 mg/kg 1.6E-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 16-03 3.7E-08 mg/kg/day 3.064)2 mg/kg/day 1.6-06 
Benzo(b)(1noranthenc 4.4 mg/kg 1.7E-9 mg/kg/day 7.3E 4)1 (mg/kg/dayH l.E-09 4.064)8 mg—g/day 3.0E-2 mg'kg'day I.E-06 
Benzo(g,h,i)r—rylene 2 mg/kg NC NC 1.8E-08 mg/kg/day 3.0E4T2 mg/kg/day 6E4)7 
Bert—4k)duo—nthen e 3.9 mg/kg I.5E4 mg/kg/day 7.364)2 (mg/kg/dayH l.E-10 3 66-08 mg/kg/day 3.0E-O2 mg/kg/day I.E-06 
bis/2-Ethylh—yllphllialate 3.2 mg/kg I.3E-09 mg/kg/day 1.46-02 (mg/kg/dayH 2.E-II 2.9E-08 mg/kg/day 2.0E-02 mg/kg/day I.E-06 
Di——„(a,h>-iit—-ene 2 mg/kg 7.86-10 mg/kg/day 7.3E+00 (mg_g/day^l 6.E4W 1.364 mg/kg/day 3.0E-02 mg/kg/day 6.E-07 
Indenor 1,2.3-cdJpyrene 3.2 mg/kg I.3E-09 mg/kg/day 7.36-01 (mg/kg/day)-1 9.E-10 2.964)8 mg/kg/day 3.0E412 rag/kg/day l.E-06 

* Pentachlorophenol 6.5 mg/kg 2.5E-09 mg/kg/day 1.264)1 (mg/kg/dayH 3.E-10 5.9E.8 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Phet—nlh—ne 4.8 mg/kg NC NC 4.4E4)8 rag/kg/day 3.05-02 mg/kg/day I.E-06 

-_> alpha —ilordanc 
Aroclor-1254 

0.0113 
2.4 

mg/kg 
mg/kg 

4.4E-I2 
9.4E-I0 

rag/kg/day 
mg/kg/day 

3.56411 
2.0E+O0 

(mg/kg/dayH 
(mg/kg/dayH 

2.E-12 
2.E-09 

I.0E-10 
2.2E-08 

mg/kg/day 
mg/kg/day . 

5.0E-O4 
2.054)5 

mg/kg/day 
mg/kg/day 

2.E-07 
l.E-03 

Aroclor-1260 0  2 mg/kg 7.8E-11 mg/kg/day 2.0E+O0 (rag/kg/dayH 2.E-10 1.8E-09 mg/kg/day 2.0E-05 mg/kg/day 9.E-05 
Aroclor-1268 0.079 mg/kg 3 16-11 mg/kg/day 2.0E+O0 (rag/kg/dayH ..E-I 1 7.2E-10 rag/kg/day 2.0E-O5 mg/kg/day 4.E-05 
dclta-BHC 0.0014 mg/kg NC NC 1.3E-11 mg/kg/day 3.0E-04 mg/kg/day 4.E-08 
Die—rin 0.009 mg-g 3.5E-12 mg/kg/day I.6E+01 (mg/kg/dayH 6 6-11 8.2E-1I mg/kg/day 5.054)5 rag/kg/day 2.E4K 
Endosulfan II 0.037 mg/kg NC NC 3.4E-10 mg/kg/day 6.0E-03 mg/kg/day 6.E-08 
Endofnlfan sulfate 0.0027 mg/kg NC NC 2.56-11 mg/kg/day 6.0E-03 mg/kg/day 4 E 4  » 
——rin aldehyde 0.0029 rag/kg NC NC 2.6E-II mg/kg/day • 3.0E4H mg/kg/day 9,E4)8 
El—rin Ketone 0.0038 mg/kg NC NC 35E-11 mg/kg/day 3.0E-O4 mg/kg/day I.E417 
gamma4_ilo—ane 0.017 mg/kg 6.7E-12 mg/kg/day 3.5E.1 (mg/kg/dayH 2.E-12 1.66-10 mg/kg/day 50E-O4 mg/kg/day 3,E4)7 
Technicil Cblo—ane 0.65 mg/kg 2 56-10 rag/kg/day 3 56-01 (mg/kg/dayH 9.E-II 5.964)9 mg/kg/day 5.0E-04 mg—g/day I.E4)5 
Amlm—ly 4.8 . mg/kg NC NC 4.4E-8 mg/kg/day 4.0E4M mg/kg/day 1.E4M 
Arscnic 5.8 mg/kg 2.3E-09 mg/kg/day I.5E+00 (mg/kg/dayH 3.E-09 5.364)8 mg/kg/day 3.0E434 mg/kg/day 2E-04 
Cadmium 1.2 mg/kg NC NC 1.16-08 mg/kg/day l.OE-03 rag/kg/day l.E-05 
Chromium 238 mg/kg NC NC 2.26416 rag/kg/day 3.064)3 mg/kg/day 7.E4M 
Lead 488 mg/kg I.9E417 mg/kg/day - 4.5E-06 mg/kg/day 
Manganese 531 mg/kg NC NC 4.8E416 mg/kg/day 7.16-02 mg/kg/day 7. E-05 
Mercury 0.97 mg/kg NC NC * 8.95-09 mg/kg/day 3.0E4M mg/kg/day 3.6-05 
Nickel 26.7 mg/kg NC NC 2.4E4J7 mg/kg/day 2.0E-02 mg/kg/day 1.6-05 
Thallium 6  8 mg/kg NC NC 6.2E4)8 mg/kg/day 8.06-05 mg/kg/day 8.6-04 
Vanadium 45.9 mg/kg NC NC ~ 4.2E-7 mg/kg/day 7.06-03 rag/kg/day 6,6-05 
Toxicity Eduivale—y (Dioxi ns/Furans 0.0057 mg/kg 2.2E-12 mg/kg/day 1.5E+05 (rag/kg/dayH 3.E4)7 5.25-11 mg/kg/day 
Toxicity Equivolency (PCB Conf—Ten 0.000000112 mg/kg 4.4E-17 mg/kg/day 1.56+05 (mg/kg/dayH 7.E-12 1.05-15 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-07 3.6-03 
DERMAL 2-MethylnapbIbalene 0.13608 mg/kg NC NC 9.26-10 mg/kg/day 2.0E-02 mg/kg/day 5 . 6 .  8 

Acenaphthylene 0.97 mg/kg NC NC 6.66-09 mg/kg/day 6.05-02 mg/kg/day 1.64)7 
Benzo(a)_]I—ae—e 3.4 mg/kg 9,96-10 mg'kg/day 7.3E-01 (mglkg/day)-! 7.E-10 2.3E4M mg/kg/day 3.0E-02 mg/kg/day 8.E-07 
Benzo(a)py—ne 4 mg/kg 1.2E-09 mg/kg/day 7.3E+0O (mg/kg/dayH 8.6-09 2.7E-08 mg/kg/day 3.0E-02 mg/kg/day 9.5-07 
Benzo(b)(1uo—nthene 4.4 mg/kg L3E-09 mg/kg/day 7.3E-01 (mg/kg/dayH 9.E-I0 3.06-08 mg/kg/day 3.0E-02 rag/kg/day 1.5-06 
Benzo(gh,j)pcrylene 2 mg/kg NC NC 1.4E-08 mg/kg/day 3.OE-02 mg/kg/day 5.5-07 
Benzo(k)(1uor—Ibene 3.9 mg/kg I.IE-09 mg/kg/day 7.3E.2 (mg/kg/dayH 8 6-11 2.6E-08 rag/kg/day 3.0E4V2 nig/kg/day 9.6-07 
bit(2-E_ylh—yl)phthalatc 3.2 mg/kg 7.2E-10' mg/kg/day 146-02 (mg/kg/dayH I.E-11 I.7E418 mg/kg/day 2.0E 4)2 mg/kg/day 8. E-07 
Dtbct_o(a.h)-ilb— ccnc 2 mg/kg 5.8E-10 mg/kg/day 7.3E+00 (mg/kg/dayH 4.6-09 I.4E418 mg/kg/day 3.0E-02 mg/kg/day 5.E4V7 
Indcno(t,2.3-cd)pyrene 3.2 mg/kg 9.3E-10 mg/kg/day 7.3E4H (rag/kg/dayH 7.E-10 2.2E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07 
Pcntachlorophenol 6.5 mg/kg 3.6E-09 mg/kg/day I.2E-0I (mg/kg/dayH 4.E-10 8.5E-08 mg/kg/day 3.0E-02 rag/kg/day 3.6-06 
Phenanlhr—c 4.8 mg/kg NC NC 3.3E4W me/kg/day 3.06-02 nig/kg/day 1.6-06 

MACTEC Engineering and Consulting. In  c 
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TABLE 7.I4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS  CENTRAL TENDENCY - CURRENT/FUTURE  RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET  ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RIC (1) 

VALUE 11NITS 

HAZARD 
QUOTIENT 

alpha-Q——1ane 0.0113 mg/kg I.0E-I2 mg/kg/day 3.5E-01 (mg/kg/dayH 4.E-13 2.4E-I1 mg/kg/day 5.05-04 mg'kg/day 5.6-08 
Aroclor-1254 2.4 mg/kg 7.5E-I0 mg/kg/day 2.0E+00 (mg/kg/dayH 2.6-09 1.8E 4)8 mg/kg/day 2.0E-05 rag/kg/day 9.6-04 
Aroclor-1260 0.2 mg_g 6.3E-II mg/kg/day 2.0E+00 ( m g _ g - a y  H l.E-10 l.5E4» mg/kg/day 2 .06 .  5 mg'kg/day 7.6-05 
Aroclor-1268 0.079 mg/kg 2.5E-II mg/kg/day 2.0E+00 (mg/k g/dayH 5.E-11 i S.8E-10 rag/kg/day 2.06-05 mg/kg/day 3.6-05 
delta-BHC 0.0014 mg/kg NC NC 7.3E-12 mg/kg/day ' 3.0E-04 mg/kg/day 2,6-08 
Dieldrin 0.009 mg/kg 2.0E-I2 mg/kg/day 1.6E+OI (mg/kg/day )-l 3 E-I 1 4.7E-11 mg/kg/day 5.06-05 mg/kg/day 9.5-07 
Era„su Han 11 0.037 mg/kg NC NC 1.9E-10 mg/kg/day 6.05433 nig/kg/day 3.6-08 
Endosulfan sulfate 0.OO27 mg/kg NC NC 1.4E-11 mg/kg/day 6.0E4T3 rag/kg/day 2.64)9 
Endrin aldehyde 0.0029 mg/kg NC NC 1.5E-11 mg/kg/day 3.05-04 nig/kg/day 5.6-08 
Endrin Ketone 0.0038 mg/kg NC NC 2.0E-II mg/kg/day 3.05-04 nig/kg/day 7.6-08 
gamma4—liordane 0.017 mg/kg 1.5E-I2 rag/kg/day 3.5E 4)1 (mg/kg/dayH 5.6-13 3.6E-I1 mg/kg/day 5.OE-04 nig/kg/day 7.6-08 
Technical Chlordane 065 mg/kg 5.SE-I1 mg/kg/day 3.5E 4)1 (mg/kg/dayH 2.E-II 1.464)9 rag/kg/day 5.05-04 mg/kg'day 3.6-06 
Antimony 4.8 mg/kg NC NC 6.06-O5 mg/kg/day 
Arsenic 5.8 mg/kg 3.9E-I0 nig/kg/day I.5E+00 (mg/kg/dayH 6.6-10 9.16-09 mg/kg/day 3.0E-04 mg/kg/day 3.6-05 
Cadmium 1.2 mg/kg NC NC 6.36-11 mg/kg/day 2.56-05 rag/kg/day 3.E-06 
Chromium 238 mg/kg NC NC 7.56-05 mg/kg/day 
Lead 488 mg/kg 0.0E+00 rag/kg/day 
Manganese SSI mg-g NC NC 2.864)3 mg/kg/day 
Mercury 0.97 mg/kg NC NC 2.16-05 mg/kg/day 
Nickel 26.7 mg/kg NC NC 8.054M mg/kg/day 
Thallium 6.8 mg/kg NC NC 80E-O5 mg/kg'day 
Vanadium 45.9 mg/kg NC NC I.3E-04 mg'kg'day 
Toxicity Eijuivolcncy (Dioxint/Furons 0.0057 mg/kg 38E-I3 mg/kg/day I.5E+05 (mg/kg/dayH 6 E-08 8.96-12 mg/kg/day 
Toxicily Equivalency (PCB Conncncr 0.000000112 mg/kg 7.5E-I8 mg/kg/day 1.55+05 (mg/kg/dayH l.E-12 1.86-16 mg/kg/day 

€ 

6XPOSUR6 ROUT6 TOTAL 3. E-08 1.6-03 
EXPOSURE POINT TOTAL 4.6-07 4.5-03 

EXPOSURE MEDIUM TOTAL 4.E4I7 4.6-03 

SEDIMENT TO 'AL 4.E-07 4.E -3 
SURFACE SURFACE WATER ALLENDALE POND ING6STION Tctrachlon—Ihcnc 0.00055 mg/l 2.2E-II mg/kg/day 5.464)1 rag/kg/day I.E-11 . 5.06-10 mg/kg'day I.OE-02 mg/kg/day 5E4)8 

WATER bi-2-Elhylh—yl)pht—ilatc 0.001 mg/I 3.9E-11 mg/kg/day 1.4E-02 mg/kg/day 5.E-13 • 9.1E-10 mg/kg/day 2.0E-2 mg/kg/day 5E4)8 
Al drln 0.000011 rag/1 4.3E-I3 mg/kg/day I.7E+01 mg/kg/day 7.E-12 •• 1.0E-1I mg/kg'day 3.064)5 mg/kg/day 3. E-07 
alpt_4—liordane 0.00000069 rag/1 2.7E-14 mg/kg/day 3.5E-OI mg/kg/day. 9.E-I5 6.3E-13 mg/kg/day 5.064M rag/kg/day I.E419 
Aroclor-1254 0.0006 mg/l 2.36-11 mg/kg/day 2.0E+00 rag/kg/day 5.E-11 5.5E-10 mg/kg/day 2.06-05 mg/kg/day 3.E4)5 
delu-BHC 0.0000096 mg/l NC NC 8 86-12 tng/kg/day 3.0E4M mg/kg/day 3.E-0S 
Endosuiran Sulfate 0.00043 mg/l NC NC 3.9E-10 mg/kg/day 6.0E-03 mg/kg/day 7.E 4)8 
E—bin Aldehyde 0.0000028 mg/l NC NC 2.6E-12 rag/kg/day 3.0E4I4 mg/kg/day 9.E-09 
garama4_hlordane 0.000025 mg/l 9.8E-I3 mg/kg'day 3.5E-01 mg/kg/day 3.E-13 2.36-11 mg/kg/day 5.0E-04 mg/kg/day 5.E-08 
Arsenic 0.0044 rag/1 1.7E-10 mg/kg/day 1.56+00 mg/kg/day 3.E-10  4.06-09 mg/kg/day 3.06-04 mg/kg/day LE 4)5 
Barium 0.044 mg/l NC NC 4.064)8 mg/kg/day TOE-02 mg/kg/day 6.E 4)7 
Giron—tin 0.018 mg/t NC NC 1.664)8 mg/kg/day 3.06-03 mg/kg/day 5.6-06 
Lead 0.021 mg/1 8.2E-10 mg/kg/day - 1.9E-08 mg/kg/day 
Manganese 0.93 mg/t. NC NC 8.9E-07 mg/kg/day 2.464)2 rag/kg/day 4.6-05 
Mercnry 0.00000319 mg/l NC NC 2.9E-I2 mg/kg/day 3.064)4 mg/kg/day 1.6-08 
Thallir—1 0.0037 mg/t NC NC 3.4E-09 mg/kg/day 8.064)5 mg/kg'day 4.6-05 

, Nilrale 
Nitrite-N 

0.76 
0.12 

mg/I 
mg/I 

NC 
NC 

NC 
NC 

6.96-07 
1.16-07 

mg/kg/day 
rag/kg/day 

1.6E+00 
I.OE-OI 

mg/kg/day 
mg/kg/day 

4.6-07 
1.5-06 

Toxicity Equivalency (Dioxins/Furans 0.0000011 mg/I 4.3E-I4 mg/kg/day 1.55+05 mg/kg/day 6.E-09 1.06-12 mg/kg/day 

6XPOSUR5 R0UT6 TOTAL 7.6-09 1.5-04 
D5RMAL Tctrachlon—thene 0.00055 mg/l 5.06-09 mg/kg/day 5.45-01 mg/kg/day 3.6-09 1.26-07 mg/kg/day I.OE-02 mg/kg/day 1.5-05 

bis(2 —hylhexyllphthalate 0.001 mg/l 2.4E4)8 mg/kg/day 1.46-02 rag/kg/day 3.E-I0 5.56-07 mg/kg/day 2.0E-02 mg/kg/day 3.64)5 
Aldrin 0.000011 mg/l 1.5E-11 mg/kg/day I.7E+01 mg/kg/day 3.6-10 3.56-10 rag/kg/day 3.06-05 mg/kg/day 1.5-05 
alpha4_—ird ane 0.00000069 mg/l 2.2E-11 mg/kg'day 3.5E-01 mg/kg/day 8.E-I2 5.2E-IO mg/kg/day 5.064M mg/kg/day l.E-06 
Aroclor-1254 0.0006 mg/l - 2.0E+00 mg/kg/day - 2.06-05 rag/kg/day 
delta-BHC 0,0000096 mg/l NC NC I.3E-09 mg/kg/day 3.06-04 mB/kg/day 4. E-06 

-TECE^^^L MACTEC and Consulting, In  c 
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TABLE 7.14.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CUHHENT/FUTURE - RECREATIONAL ANGLER . OLDER CHILD • COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
' EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID-WC(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

Endosulfan Sulfate 0.00043 mg/l NC NC - 6.054)3 mg/kg/day 

Endrin Aldehyde 0.OOOO028 mg/l NC NC 7.1E-10 mg/kg/day 3.0E-O4 mg/kg/day 2.6416 
gamma-Oilo—ane 0.000025 mg/l S.OE-10 mg/kg/day 3.5E-01 mg/kg/day 3.E-10 I.9E-8 mg/kg/day 3.0E-04 mg/kg/day 4.64)5 
Anenic 0.0044 mg/l 4.3E-I0 rag/kg/day 1.5E+00 mg/kg/day 6.E-10 I.0E-08 mg/kg/day 3.0E-O4 mg/kg/day 3.6-05 
Barium 0.044 mg/l NC NC I.OE-07 mg/kg/day 4.9E-03 . mg/kg/day 2.6-05 
Girommra 0018 mg/l NC NC S.2E-08 mg/kg/day 7.5E4)5 mg/kg/day 1.6-03 
Lead 0.021 mg/l - - -Manganese 0.98 mg/l NC NC 2.2E416 mg/kg/day 9.66-04 mg'kg/day 2.5-03 
Mercury 0.0O00O3I9 mg/l NC NC 7.3E-12 mg/kg/day 2.16-05 mg'kg/day 3.6-07 
Thallium 0.0037 mg/l NC NC S.5E4» mg/kg/day S.OE-05 mg/kg/day 1.6-04 
Nitrate 0.76 mg/l NC NC - I.6E+00 mg/kg/day 
Nitrite-N 0.12 mg/l NC NC - 1.0E411 mg/kg/day 
Toxicity Equivalency (Dioxinx/Furims 0.0000011 mg/l 3.SE-10 mg/kg/day I.5E+OS mg/kg/day 5.E-05 8.16-09 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.5-05 4.5-03 
EXPOSURE POINT TOTAL t 5.5-05 4.5-03 

EXPOSURE MEDIUM TOTAL 5.6-05 4.6-03 

SURFACE WAT !R TOTAL 
. 5.E-05 4.E-03 

BIOTA COMBINED FISH DIE ALLENDALE POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 2.55-07 mg/kg/day 6.0E-02 mg/kg/day 4.E-06 
Bcnzo(a)antlu—cne 0.0014 mg/kg 7.5E4I9 mg/kg/day 7.3E -01 (mg/kg/dayl-l 6.5-09 1.86-07 rag/kg/day 3.05-02 mg/kg/day 6E-06 
Benzo(a)pyr—e 0.0015 mg/kg 8.IE4 mg/kg/day 7.36+00 (mg/kg/day )-l 6.6-08 1.9E4I7 rag/kg/day 3.05-02 mg/kg/day 6.E-06 
Benz-b)dnora—hcne 0.0016 mg/kg 8.6E-09 mg/kg/day 7.364)1 (mg/kg/dayH 6.E-09 2.054)7 mg/kg/day 3.05-02 mg/kg/day 7.6-06 
Benzo(g.h.i)r—rylcne 0.00065 mg/kg NC NC 8.2E-08 mg/kg/day 3.0E-O2 mg/kg/day 3.6-06 
Di benzo(-h)an_raC— c 0.00053 mg/kg 2.9E4 mg/kg/day 7.36+00 (mg/kg/dayH 2.E-08 6.7E4I8 mg/kg/day 3.0E 4)2 mg/kg/day 2.6-06 
IncIdleKT.2.3-cdhryrcnC 0,00073 mg/kg 3.9E-09 mg/kg/day 7.364)1 (mg/kg/dayH 3.E-09 9.2E4)8 mg/kg/day 3.0E-02 mg/kg/day 3.6-06 
Phenonlhr—e 0.00975 mg/kg NC NC I.2E4 mg/kg/day 3.0E-02 mg/kg/day 4.6-05 

4,4'-DDD 0.0128 mg/kg 6 96-08 mg/kg/day 2 45-01 (mg/kg/dayH 2.E-08 1.66-06 mg/kg/day 5.064M mg/kg/day 3.6-03 
4.4'-DDE 0.0249 mg/kg l.3E4)7 mg/kg/day 3.4E -01 (mg/kg/dayH 5 5-08 3.15-06 tng/kg/day 5.064)4 rag/kg/day 6.64)3 
M'-DDT 0.00789 mg/kg 4.3E4)8 mg/kg/day 3.4E4H (mg/kg/dayH l.E-08 9.9E-07 mg/kg/day 5.0E4M rag/kg/day 2.64)3 
alpha-Chlordane 0.0214 mg/kg I .2E-7 mg/kg/day 3.5E41I (mg/kg/dayH 4 6-08 2.7E4I6 mg/kg/day 5.0E-O4 mg/kg/day 5.E 4)3 
Aroclor-1254 1.8853 mg/kg 1.0E-O5 mg/kg/day 2.0E+00 (mg/kg/dayH 2.E 4)5 2.46-04 mg/kg/day 2.0E 4)5 mg/kg/day 1.6+01 
Aroclor-126! 0.02673 mg/kg 1.4E-7 mg/kg/day 2.0E+O0 (mt/kg-ayH 3-4)7 3.4E436 mg/kg/day 2.0E415 mg/kg/day 2.6-01 
b-.-BHC 0.0005 mg-g 2.7E4 mg/kg/day I.8E+00 (mg/kg/dayH 5.E-09 6.364)8 rag/kg/day 3.0E-O4 rag/kg/day 2.64M 
Dieldrin 0.00889 mg/kg 4.8E-08 mg/kg/day 1.6E+01 (mg/kg/dayH 8.E-07 1.1E-06 rag/kg/day 5.0E4I5 mg/kg/day 2.E4I2 
Endosulfan Sulfate 0.001 mg/kg NC NC 1.3E-07 mg/kg/day 6 06-03 rag/kg/day 2.6-05 
Endrin Aldehyde 0.0003 mg/kg NC NC 6.3E-08 mg/kg/day 3.0E-04 mg/kg/day 2.6-04 
gamma-dilord ane 0.008 mg/kg 4.3E-08 mg/kg/day 3 .5E.  I (mg/kg/dayH 2.E-08 1.054)6 rag/kg/day > 5.0E-O4 mg/kg/day 2.6-03 
Heptachlor 0.000507 mg/kg 2.7E-09 mg/kg/day 4.5E+O0 (mg/kg/dayH l.E-08 6.4E4)8 mg/kg/day S.OE-4 mg/kg/day l.E-04 
Heptachlor Epoxide 0.0011 mg/kg 5.9E-09 mg/kg/day 9.1E+O0 (mg/kg/dayH 5.E418 1.4E-07 mg/kg/day 1.3E-05 rag/kg/day l.E-02 
Technical Chlordane 0.468 mg/kg 2.5E436 rag/kg/day 3.5E-01 (mg/kg/day)-l 9.E-07 5.9E-05 mg/kg/day S.OE-04 rag/kg/day 1.64)1 
Cadmium 0.064 mg/kg NC NC 8.0E-O6 mg/kg/day l.OE-03 rag/kg/day 8.E-03 
Giro-ranim 0.103 mg/kg NC NC 1,35-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03 
Lead 0.37 mg/kg 2 06-06 mg/kg/day - 4.7E415 mg/kg/day 
Manganese 6.7 mg/kg NC NC 8.4E-04 rag/kg/day 1.4E-01 rag/kg/day 6.E-03 
Mercury 
Mercury (methyl) 

0.144 
0.208 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC , 1.8E-05 

2.6E-05 
rag/kg/day 
mg/kg/day , 

3.0E-04 
1.OE-04 

rag/kg/day 
mg/kg/day 

6.E-02 
3.E4)1 

Toxicity Equivalency (PCB Congener; 0.0000275 mg/kg 1.5E-I0 mg/kg/day 1.5E+05 (mg/kg/dayH 2.E-05 „. 3.5E-09 mg/kg/day 
Toxicity EquivaIcncy (Djoxirat/Fu—ns 0.000301 mg/kg 1.66-09 mg/kg/day 1.5E+05 (mg/kg/dayH 2.E-04 . .  , 3.86-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-04 1.3.6+01 
EXPOSURE POINT TOTAL 3.E4M 1.3.6+01 

EXPOSURE MEDIUM TOTAL 3.E4M I.3.E+01 
ICOMBINED FISH DIET TOTAL 3.E-04 . . • _ . ; • • •  • I.3.E+01 

T O T A  L R E C E P T O  R R I S  K A C R O S  S A L  L M E D I  A | 3.E-04 T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I  A 1.3.E+01 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA • Nol applicable; exposure route not applicable for this chemical/exposure medium. 
- - Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc 
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, TABLE 7.1S.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE; CHILD 

CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
EPC 

HAZARD MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RIC (1) 
MEDIUM POINT ROUTE 	 VALUE UNrrs CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE IIN1TS VALUE ii-rrs VALVE UNITS VALVE UNITS 


BIOTA 
 COMBINED FISH DIET ALLENDALE POND INGESTION 	 AcenaphIbylene 0.002 mg/k g NC NC 3.854)7 rag/kg/day 6.0E-02 mg/kg/day 6,6-06 

Benzo(a)antl—„ene 0.0014 mg/kg 7.7E4» mg—g/day 7.3E 4)1 • (rag/kg/dayH 6.E-09 2.764)7 rag/kg/day 3.0E.2 mg/kg/day 9.6-06 

Bcnzo(a)pyT—e 0.0015 mg/kg 8.2E4B mg/kg/day 7.3E+00 (mg/kg/dayH 6.E-08 2.9E4V7 mg/kg/day 3.054)2 mg/kg/day 1.64)5 

Benzo(b)i—orantbene 0.0016 mg/kg 8.8E4- mg/kg/day 7.3E-OI (mg/kg/dayH 6.E479 3.1E4I7 mg/kg/day 3.05-02 mg/kg/day 1.6-05 

Ben zo4g.h,i)pcrylene 0.00065 mg/kg NC NC 1.2E-07 mg/kg/day 3.064)2 mg'kg/day 4.6-06 

Dibenzo(a,h)anth—cene 0.00053 mg/kg 2.9E-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E-08 1.0E-07 mg/kg/day 3.06-02 mg/k g/day 3.5-06 

Indeno(l,2,3-cd)pyi— c 0,00073 rag/kg 4 06-09 mg/kg/day 7.3E-01 (mg/k g/day }-l 3.E-09 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.5-06 

Phenantl—:ne 0.00975 mg/kg NC NC 	 I.9E-06 mg/kg/day 3.OE-02 mg/kg/day 6.6-05 

4.4'-DDD 0.0128 rag/kg 7.0E-O8 mg/kg/day 2.4E4J1 (mg'kg/day)-1 2.E-08 2.5E-06 mg/kg/day 5.0E-04 mg/kg/day 5.6-03 

4.4'-DDE 0.0249 mg/kg I.4E-07 mg/kg/day 3.4E -01 (mg'kg/day)-1 5.E438 4 8E-06 mg/kg/day S.OE-04 mg'kg/day 1.64)2 

M'-DDT 0.00789 mg/kg 4.3E-08 mg/kg'day 3.4E-01 (mg/kg/day )-l l.E-08 I.5E4- mg/kg/day S.OE-04 mg/kg/day 3.6-03 

alpha4_hlo—ane 0.0214 mg/kg 1.26-07 mg/kg/day 3.5E4H (mg/kg/dayH 4 E-08 4.IE-06 mg/kg/day 5.0E-O4 mg/kg/day 8.64)3 

Aroclor-1254 1.8853 mg/kg 1.0E-0S mg/kg/day 2.0E+O0 (mg/kg/dayH 2.E-05 3.6E-04 mg/kg/day 2.0E4)5 mg/kg/day 2.E+01 

A—-lor-1263 0.02673 mg/kg 1.56-07 rag/kg/day 	 2.0E+O0 (mg/kg/dayH 3E4>7 5.16-06 mg/kg/day 2.0E-05 mg'kg/day 3.E-01 

bela-BHC 0.0005 mg/kg 2.7E-09 mg/kg/day 1.8E+00 (mg/kg/dayH 5 E 4  » 9.66-08 mg/kg/day 3.0E-O4 mg/kg/day 3.E4M 

Dieldrin 0.00889 mg/kg 4.9E-08 mg/kg/day 1.6E+01 (mg/kg/dayH 8.E4>7 I.7E-06 mg/kg/day 5.0E-O5 mg/kg/day 3.E-02 

EntlosnIfan Sulfate 0.001 mg/kg NC NC 	 I.9E-07 mg/kg/day 6.0E-O3 mg/kg/day 3E-05 

Endrin Aldehyde 0.0005 mg/kg NC NC 	 9.6E-08 mg/kg/day 3.05-04 mg/kg/day 3.E-04 

gamma-Chlordane 0008 mg/kg 4.4E 4)8 mg/kg/day 3.5E-OI (mg/kg/dayH 2 6-08 I5E-06 mg/kg/day 5.0E-O4 mg/kg/day 3E-03 
Heptachlor 0.000507 mg/kg 2.8E-09 mg/kg/day 4.5E+00 (mg/kg/dayH l.E-08 9.75-08 mg/kg/day 50E-04 mg/kg/day 2.E-04 

Heptachlor Epoxide 0.0011 mg/kg 6.0E-09 mg/kg/day 9.IE+00 (mg-g/dayH 5. E-08 2.1B-07 mg/kg/day I.3E415 mg/kg/day 2.E-02 

Technical —ilordane 0.468 mg/kg 2.6E-06 rag/kg/day 3.5E-01 (rag/kg/dayH 9.E-07 9.0E4I5 mg/kg/day S.OE-04 rag/kg/day 2.E-01 

Cadmium 0.064 mg/kg NC NC 	 1.2E-0S mg/kg/day 1.0E413 nig/kg/day l.E-02 

Chromium 0.103 mg/kg NC NC 	 2.0E-05 rag/kg/day 3.06-03 rag/kg/day 7. E-03 

Lead 0,37 mg/kg 2.0E-06 rag/kg/day 	 7,IE4)5 mg/kg/day -
Manganese 6.7 mg/kg NC NC 	 1.3E-03 rag/kg/day 1.4E-01 mg/kg/day 9.E 4)3 

Mercury 0.144 mg/kg NC NC 	 2.BE-05 mg/kg/day 3.064)4 mg/kg/day 9. E-02 

Mercury (methyl) 0.208 . mg/kg NC NC 	 4.0E-5 rag/kg/day 1.064)4 rag/kg/day 4.E-01 

Toxicity El3Ulv_lency (PCB Congener 0.0000275 mg/kg 1.5E-10 mg/kg/day I.5E+05 (mg/kg/dayH l.E-OS 5.3E4- mg/kg/day 
Toxicity Emit—lency (Dioxlni/Pursni 0,000301 rag/kg I.6E-09 mg/kg/day I.SE+OS (mg/kg/dayH 2.E-4 5,86-08 rag/kg/day 

EXPOSURE ROUTE TOTAL 3.64)4 V.- 1.9.6+01 
EXPOSURE POINT TOTAL 3.E-4 1.9.6+01 

EXPOSURE MEDIUM TOTAL 3.E4M 1.9.5+01 
COMBINED FISH DIET TOTAL 3.E-04 1.9.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1 1.9.E4-01 

NOTES: 
" (1) - Blank cells indicate thai an RfD or RfC is not avalailable from the sources used lo obtain dose-response data for this risk assessment 

NC - Not carcinogenic by this exposure roote. 
NA - Not applicable; exposure rente not applicable for this chemical/exposure medium. 
- - Not calculated; dosc-rcsponsc data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.16. CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY . C - R - . - T - _ T . R  E - RESIDENT. ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT. INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNTT RISK 

VALUE 1 UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE i UNITS 

RID/RICd) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL ALLENDALE POND INGESTION 2,3.7.8-TCDD 0.00027 mg/kg I.2E-I2 mg/kg/day l.SE+05 (mg/kg/day) 2.E-07 2.16-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-07 -
DERMAL 2.3.7.8-TCDD 0.00027 mg/kg 4.0E-I4 mg/kg/day I.5E+05 (mg/kg/dayH 6.6-09 7.06-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.6-09 
EXPOSURE POINT TOTAL 2.64)7 0.6+00 

EXPOSURE MEDIUM TOTAL 2.6-07 0.6+00 

SOIL TOTAL 2.E-07 O.E+00 

SEDIMENT SEDIMENT ALLENDALE POND INGESTION 2-Mctbylnaphthal—e 0.13608 mg/kg NC NC 3.55-09 rag/kg/day 2.0E-02 mg/kg/day 2.64)7 

Acenapfattryt-ie 0.97 mg/kg NC NC 2.5E-08 mg/kg/day 6.0E-O2 mg/kg/day 4.E-07 

Bci_o(a)a—hracene 3.4 mg/kg 4.9E-09 mg/kg/day 7.3E-01 (mg/kg/dayH 4.6-09 8.6E4)8 mg/kg/day 3.0E-02 • mg/kg/day 3.E-06 
8enzo(a.py—ne 4 mg/kg 5.8E4J9 rag/kg/day 7.3E+00 (liig/kg/dayH 4.6-08 I.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.6-06 
Benzo(b)fl_—nthene 4.4 mg/kg 6.4E-09 mg/kg/day 7.36-01 (mg/kg/dayH 5 E 4  » I.IE-07 mg/kg/day 3.05-02 mg/kg/day 4.6-06 
Benzo(g._i)p-yIene 2 mg/kg NC NC 5. IE-08 mg/kg/day 3.0E-O2 mg/kg/day 2.5-06 
Benzo(k)Bttoranth— e 3.9 mg/kg 5.7E-09 mg/kg/day 7.364)2 (mg/kg/dayH 4.E-I0 9.95-08 mg/kg/day 3.0E-02 mg/kg/day' 3.E436 
bis(2-Elhythexyl)phlhalate 3.2 mg/kg 4.7E-09 mg/kg/day 1.464)2 (rag/kg/dayH 7.E-1I 8.154)8 mg/kg/day 2.0E-02 mg/kg/day 4.E436 
—ben—<a,h)an_nicene 2 mg/kg 2.9E4 mg/kg/day 7.3E+00 (mg/kg/dayH 2.E-08 5. IE-08 mg/kg/day 3.064)2 mg/kg/day 2.E4-

•—- Ind—0(1,2.3-—Ipyrene 
Pentachlorophcnol 

3.2 
6  5 

, mg/kg 
mg/kg 

4.7E4W 
9.4E4

mg/kg/day 
mg/kg/day 

7.354)1 
1.26-01 

(mg/kg/dayH 
(mg/kg/dayH 

3 E 4  » 
I.E-09 

8.16-08 
1,76-07 

mg/kg/day 
mg/kg/day 

3.0E412 
3.06-02 

mg/kg/day 
mg/kg/day 

3.E-06 
6.E-06 

Phenanthrene 4.8 mg/kg NC NC 1,26-07 mg/kg/day 3.06-02 mg/kg/day 4.E-06 
alpha4—liordane 0.0113 rag/kg I.6E-1I mg/kg/day 3.5E41I (mg/kg/dayH 6.E-12 2.96-10 mg/kg/day 5.06-04 nig/kg/day 6.E-07 
Aroclor-1254 2.4 mg/kg 3.5E-09 mg/kg/day 2.0E+00 (mg/kg/dayH 7.E-09 6. IE-08 rag/kg/day 2.06-05 mg/kg/day 3.E-03 
Aroclor-1260 0.2 mg/kg 2.9E-IO mg/kg/day 2.0E+O0 (mg/kg/dayH 6.E-I0 5.IE-09 mg/kg/day 2.06-05 mg/kg/day 3.6-04 
Aroclor-1268 0.079 mg/kg I.IE-10 mg/kg/day 2.06+00 (mg/kg/dayH 2.E-10 2.06-09 mg/kg'day 2.064)5 mg/kg/day 1.5-04 
delu-BHC 0.0014 mg/kg NC NC 3.66-11 mg/kg/day 3.064)4 mg/kg/day l.E-07 
Dieldrin 0.009 mg/kg 136-11 mg/kg/day 1.66+01 (mg/kg/day H 2.E-I0 2.36-10 rag/kg/day 5.064)5 mg/kg/day 5.E436 
Endosulfan II 0.037 mg/kg NC NC 9.4E-10 mg/kg/day 6.06-03 mg/kg/day 2.E -07 
E—-falfan sulfate 0.0027 mg/kg NC NC 6.9E-11 mg/kg/day 6.0E4)3 mg/kg/day l.E-08 
Endrin aldehyde 0,0029 mg/kg NC NC 7.4E-II mg/kg/day 3.0E4M mg—g/day 2.54)7 
Endrin Ketone 0.0033 mg-g NC NC 9.7E-11 mg/kg/day 3.05-04 mg/kg/day 3.E-7 
gammas-lordane 0,017 mg/kg 2.5E-11 mg/kg/day 3.3E-OI (mg/kg/dayH 9 6-12 4.3E-10 mg/kg/day 5.0E-04 mg/kg/day 9.E -07 
Technical CfalO—ane 0.65 mg/kg 9.4E-I0 mg/kg/day 3.56-01 (mg/kg/dayH 3.E-10 I.7E-08 mg/kg/day 5.0E-O4 mg/kg/day 3.E415 
Antimony 4.8 mg/kg NC NC 1.2E-07 mg'kg/day 4.0E-04 mg/kg/day 3.E-04 
Arsenic 5.8 mg/kg 8.4E4» mg/kg/day 1.56+00 (mg/kg/dayH l.E-08 1.5E4I7 mg/kg/day 3.0E-04 mg/kg/day 5.E4M 
Cadminra 1.2 mg/kg NC NC 3.1E-08 mg/kg/day l.OE-03 mg/kg/day 3.64)5 
G—iminm 233 mg/kg NC NC 6.1E-06 rag/kg/day 3.0E-03 mg/kg/day 2.6-03 
Lead 488 mg/kg 7.1 E-07 mg/kg/day - 1.2E-05 mg/kg/day 
Manganese 531 mg/kg NC NC I.4E-05 mg/kg/day 7.1E412 mg/kg/day 2.6-04 
Mercury 0.97 mg/kg NC NC 2.55-08 mg/kg/day 3.0E4M rag/kg/day 8.5-05 
Nickel 26.7 mg/kg NC NC 6.8E-07 mg/kg/day 2.0E4)2 mg/kg'day 3.E-05 
Thallium 6.8 mg/kg NC NC I.7E-07 mg/kg/day 8.0E-05 mg/kg/day 2,6-03 
Vanadium 45.9 mg/kg NC NC 1.25-06, mg/kg/day 7.0E4)3 mg/kg/day 2.6-04 
Toxicity Equivalency (Diox—s/Fura—i) 0.0057 mg/kg 8.3E-I2 mg/kg/day 1.56+05 (mg/kg/dayH l.E-06 1.56-10 mg'kg/day 
Toxicity Equivalenty (PCB Cona-tlt— 0.000000112 mg/kg I.6E-I6 mg/kg/day 1.56+05 (mg/kg/dayH 2.6-11 2.85-15 nig/kg/day 

EXPOSURE ROUTE TOTAL l.E-06 9.6-03 
DERMAL 2-MelhyInap—halen c 0.13608 mg/kg NC NC 4.46-10 mg/kg/day 2.0E-02 rag/kg/day 2.6-08 

Acenaphthylene 0.97 mg/kg NC NC 3.16-09 mg/kg/day 6.0E-02 nig/kg/day 5.6-08 
Bcnzo(a)anlh—ccne 3.4 mg/kg 6 26-10 mg/kg/day 7.364)1 (mg/kg/dayH 5.E-10 1.16-08 mg/kg/day 3.06-02 nig/kg/day 4.6-07 
Benzo(a|pyrenc 4 mg/kg 7.3E-I0 mg/kg/day 7.3E+O0 (mg/kg/dayH 5.E-09 1.36-08 mg/kg/day 3.06-02 rag/kg/day 4.64)7 
Benzo(b)tTuoranthene 4.4 mg/kg 8,15-10 mg/kg/day 7.3E-OI (mg/kg/dayH 6.E-10 146-08 mg/kg/day 3.0E-02 mg/kg/day 5.64)7 
Benzo(g.h,i)|—tylene 2 mg/kg NC NC 6.4E-09 tng/kg/day 3.0E4)2 mg/kg/day 2.5-07 
8enzo(k)I1uo—nthene 3.9 mg/kg. 7.2E-I0 rag/kg/day 7.3E-02 (mg/kg/dayH 5.E-11 1.35-08 mg/kg/day 3.0E-02 mg/kg/day 4.6-07 
bis(2.EthyIhexyl)ph_alale 3.2 . mg/kg 4.SE-I0 rag/kg/day 1.46-02 (mg/kg/dayH 6.E-I2 7.9E4B mg/kg/day 2.0E-02 mg/kg/day 4.6-07 
Dibet—o(a,h)an_nicene 2 mg/kg 3.7E-I0 . mg/kg/day 7.3E+O0 (mg/kg/dayH 3 E 4  » 6.4E4S mg/kg/day 3.0E-02 mg/kg/day 2.6-07 
Ind cno(I.2,3-cd)pyrcnc 3.2 mg/kg 5.9E-10 mg/kg/day 7.3E-01 (mg/kg/dayH 4.E-I0 I.0E-O8 mg/kg/day 3.0E-02 mg/kg/day 3.6-07 
Pentachlorophenol 6.5 mg/kg 2.3E-09 mg/kg/day 1.2E-01 (mg/kg/dayH 3.5-10 4.0E-O8 rag/kg/day 3.0E-02 mg/kg/day 1,6-06 

_ e _   - Phen anthrene 4.8 rag/kg NC NC ' 1 1.5E 4)8 mg/kg/day. 3.064)2 ms/kg/day 5.6-07 

MACTEC Engineering and Consulting. Inc 
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TABLE 7.16.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT • COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE RHODE ISLAND "  ' ; 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

C!iF/UNITRISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/R—'(1) 

VAIIIF 1 UNITS 

HAZARD 
QUOTIENT 

atpha4-ilo—ane 0.0113 mg/kg 6.4E-13 mg/kg/day 3.5E-01 (mg/kg/dayH 2.E-13 1.IE-II mg/kg/day 5.0E-04 rag/kg/day 2.E-08 
Aroclor-1254 2.4 mg/kg 4.7E-10 . rag/kg/day 2.0E+00 (mg/kg/dayH 9.E-I0 8.3E-09 mg/kg/day 2.0E-05 rag/kg/day 4.E-04 
Aroclor-1260 0.2 mg/kg 4.0E-11 rag/kg/day 2.0E+00 (mg/kg/dayH 8.E-II 6.9E-I0 mg/kg/day 2.0E-O5 nig/kg/day 3.E-05 
Aroclor-1268 0.079 mg/kg I.6E-1I mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-11 2.75-10 mg/kg/day 2.06-05 mg/kg/day l.E-05 
delta-BHC 0.0014 mg/kg NC NC 3.5E-12 mg/kg/day 3.0E-O4 mg/kg/day l.E-08 
Dieldrin 0.009 mg/kg 1.35-12 rag/kg/day 1.6E+0I (mg/kg/dayH 2.E-I1 2.2E-I1 mg/kg/day 5.06-05 mg/kg/day 4.6-07 
E—losuIfan II 0.037 mg/kg NC NC 9.IE-II mg/kg/day 6.0E4)3 mg'kg/day 2.6-08 
Endosulfan sulfate 0.0027 mg/kg NC NC 6.7E-12 mg/kg/day 6.0E-O3 mg/kg/day 1.6-09 
Endrin aldehyde 0.0029 mg/kg NC NC 7.2E-12 rag/kg/day 3.0E-04 rag/kg/day 2.6-08 
Endrin Ketone 0.0033 . mg/kg NC NC 9.4E-12 mg/kg/day 3.0E-04 mg'kg'day 3.6-08 
gamma4—ilordane 0.017 mg/kg 9.6E-I3 rag/kg/day 3.5E-01 (mg_g/day )-l 3.E-13 I.7E-1I mg/kg/day 5.06-04 mg/kg/day 3.6-08 
Technical Chlordane 0.65 mg/kg 3.7E-I1 mg/kg/day 3.5E-OI (mg/kg/dayH IE-II 6.4E-I0 mg/kg/day 5.06-04 mg/kg/day 1.5-06 
Antimony 4.8 mg/kg NC NC 6.06-05 mg/kg/day 
Arsenic 5.8 mg/kg 2.5E-10 mg/kg/day I.5E+O0 (mg/kg/dayH 4.E-10 4.35-09 mg/kg/day 3,06-04 mg/kg/day 1.6-05 
Cadmium 1.2 mg/kg NC NC 3.05-11 mg/kg/day 2.56-05 mg/kg/day 1.6-06 
Chromium - 238 mg/kg NC NC 7.56-05 mg/kg/day 
Lead 4S8 mg/kg 0.0E+00 mg/kg/day -Manganese 531 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.97 mg/kg NC NC . 2.1 E-05 mg/kg/day 
Nickel 26.7 mg/kg NC NC 8.05-04 mg/kg/day 
Thallium 6.8 mg/kg NC NC 8.06-05 rag/kg/day 
Vanadium 45.9 mg/kg NC NC . 1.86-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furon.) 0.0057 mg/kg 2.4E-13 mg'kg/day 1.5E+05 (rag/kg/dayH 4 E-08 4.25-12 mg/kg/day 
Toxicity Equivalency (PCB Conge—— 0.OO0O00112 mg/kg 4.76-18 mg/kg/day l.SE+OS (mg/kg/dayH 7.E-I3 S.3E-I7 mg/kg/day 

6XPOSURE ROUTE TOTAL 5.6-08 5.5-04 
6XP0SURE POBxT TOTAL I.E-06 9,6-03 

EXPOSURE MEDIUM T OTAL 1.E4VS 9.54)3 
l.E-06 9.E-03 

SURPACE SURFACE WAT6R ALL6NDALE POND INGESTION Tetr—hlorocth— e 0,00055 mg/l 8.0E-IO mg/kg/day 5.4E 4)1 rag/kg/day 4.E-10 1.464)8 mg/kg/day 1.05-2 mg—g/day l.E-06 
WATER bis(2 —hylh— yl)plithalate 0.001 mg/l 1.5E4 mg/kg/day l.4E4)2 mg/kg/day 2.E-11 2.5E4)8 mg/kg/day 2.0E-02 tng/kg/day 1.E4

Aldrin 0 000011 mg/l 1 -E-I 1 mg/kg/day I.7E+01 mg/kg/day 3.E-I0 2.8E-10 rag/kg/day 3.0E4>5 mg/kg/day 9E4)6 
alpha4_ilc—ane 0.O-O0069 mg/l 1.0E-12 mg/kg/day 3.5E.1 mg/kg/day 4.E-I3 186-11 rag/kg/day 5.0E-O4 mg/kg/day 4.E-08 
A- .1- - I25  4 0.0006 mg/l 8.7E-10 mg/kg/day 2.0E+OO mg/kg/day 2.E4» 1 56-08 mg/kg/day . 2.054)5 mg/kg/day 8-E-04 
delta-BHC 0.0000096 mg/l NC NC 2.46-10 mg/kg/day 3.0E4M rag/kg/day 8.E4V7 
Endosulfan Sulfate 0.00043 mg/I NC NC 1,IE-OS rag/kg/day 6.0E-03 mg/kg/day 2. E-06 
Endrin Aldehyde 0.0000028 mg/l NC NC 7.1E-1I rag/kg/day 3.05-04 rag/kg/day 2.6-07 
gamma4-i—rdane 0.0OOO25 mg/l 3.6E-1I mg/kg/day 3.5E-01 rag/kg/day I.E-11 6.4E-10 mg/kg/day 5.0E-04 mg/kg/day 1.6-06 
Arsenic 0.0044 mg/l 6.4E-09 mg/kg/day 1.5E+00 mg/kg/day l.E-08 , 1.1E4)7 mg/kg/day 3.064M mg/kg/day 4.E-04 
Barium 0.044 rag/1 NC NC I.1E-06 mg/kg/day 7.06-02 mg/kg/day 2.E-05 

'  Chromium 0.018 mg/I NC NC 4.6E 4)7 mg/kg/day 3.06-03 mg/kg/day 2.E-04 
Lead 0.021 mg/I 3.16-08 mg/kg/day - 5.3E-7 rag/kg/day 
Manganese 0.98 mg/I NC NC 2.5E-05 rag/kg/day 2.46-02 rag/kg/day I E - 3 
Mercury 0.00000319 mg/I NC NC 8.IE-II rag/kg/day 3.05-04 rag/kg/day 3.E4)7 
Thallium 0.0037 mg/I NC NC 9 45-08 rag/kg/day 8.06-05 rag/kg/day l.E4)3 
Nitrate 0.76 mg/I NC NC I.9E415 mg/kg/day 1.65+00 mg/kg/day l.E 4)5 
Nitrile-N 0.12 mg/I NC NC 3.IE4» mg/kg/day 1.06-01 mg/kg/day 3.5-05 
Tcodcity Equivalency (Dioxins/Furans) 0.0000011 mg/I 1.6E-I2 mg/kg/day 1.5E+05 rag/kg/day 2.E-07 2.8E-II rag/kg/day 

EXPOSURE ROUTE TOTAL 3.E.7 4.5-03 
DERMAL Ternichloroeth— e 0.00055 mg/l 5.35-08 rag/kg/day 5.4E-01 mg/kg/day 3. E-08 9.3E-07 tng/kg/day 1.06-02 mg/kg/day 9. E-05 

bis(2-E_ymcxyl)phthalatc 0001 mg/I 2.5E-07 rag/kg/day 1.45-02 mg/kg/day 4 .E-9 4.4E-06 mg/kg/day 2.06-02 mg/kg/day 2. E-04 
Aldrin 0.0OOO1I mg/l 1.6E-I0 mg/kg/day 1.7E+0I mg/kg/day 3.E4» . 2.8E-09 mg/kg/day 3.06-05 mg/kg/day 9. E-05 
alpha4—(lord ane 0.00O0O069. mg/l 2.4E-10 mg/kg/day 3.5E-01 mg/kg/day 8.E-11 4.IE-09 mg/kg/day 5.06-04 mg/kg/day 8.5-06 
Aroclor-1254 0.0006 mg/I ~ 2.0E+00 mg/kg/day 2.064)5 mg/kg/day 
„lta-BHC 0.0000096 mg/I NC NC 1. IE-08 mg/kg/day 3.06-04 mg/kg/day 4. E-05 
6—losuIfan Sulfate 
6—bin Aldehyde 

0.00043 
0.0000028 

mg/I 
mg/l 

NC 
NC 

NC 
NC _

5.7E-09 mg/kg/day 
6,06-03 
3.06-04 

mg/kg/day 
mg/kg/day 2.E-05 

gamma4—lordanc 
Arsenic 

0.000025 
0 0044 

mg/l 
mg/l 

8.6E-09 
4.6E-09 

rag/kg/day 
mg/kg/day 

3.5E-01 
1.5E+O0 

mg/kg/day 
mg/kg/day 

3.E-9 
7.E4» 

I.5E-07 
8,1 E-08 

mg/kg/day 
rag/kg/day 

S.OE-04 
3.OE-04 

mg/kg/day 
mg/kg/day 

3.E-04 
3.E-04 
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TABLE 7.16.CT 
CALCULATION OF CHEMICAL CANCER BISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - C-RRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS 1 NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAK__XPOSUHE 
MEDIUM 	 CHEMICAL CSF/UNITRISK RID/R—'(I) HAZARD 

MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
VALUE UNITS VALUE UNITS VALUE UNITS VALUE IIN1TS 

Barium 0.044 mg/l NC NC 8.1E417 rag/kg/day 4.9E413 mg/kg/day 2.5-04 

O—>rainin 0.018 mg/l NC NC 6.6E-07 mg/kg/day 7.5E-05 rag/kg/day 9.6-03 
Lead 0.021 nig/I 
Manganese 0.98 mg/l NC NC I.8E-05 mg/kg/day 9.6E-04 mg/kg/day 2.6-02 
Mercury 0,00000319 mg/l NC NC 5 85-11 mg/kg/day 2.1 E-05 mg/kg/day 3.54)6 _
Thallium 0.0037 mg/l NC NC 	 6.86-08 mg/kg/day 8.0E-0S mg/kg/day 8 E-04 * 
Nitrate 0.76 mg/l NC NC 	 1.6E+00 mg/kg/day 

Nitrite-N 0.12 mg/1 NC NC 	 1.05-01 mg/kg/day 
Toxicity Equivalency (Djoxirai/Funms) 0.0000011 mg/l 3.7E-09 mg/kg/day I.5E+05 	 rag/kg/day 6.E-04 6.5E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-04 3.E-02 
EXPOSURE POINT TOTAL 6.E4M 3.E-02 

EXPOSURE MEDIUM TOTAL 6.6-04 3.64)2 

SURFACE WATI R TOTAL 6.E-04 3.E-02 

BIOTA COMBINED FISH DIET ALLENDALE POND INGESTION 	 Acenaphthylene 0.002 mg/kg NC NC 2,46-07 mg/kg/day 6.0E-02 
. 

nig/kg/day 4.E-06 
Benzo(a)anttu_ene 0.0014 mg/kg 9.8E-09 nig/kg/day 7.3E4M (mg/kg/dayl-l 7.5-09 1.76-07 mg/kg/day 3.06-02 mg/kg/day 6.E-06 
Benzo(a)pyTene 0.0015 mg/kg 1.0E4)8. mg/kg/day 7.3E+O0 (mg/kg/dayH 8 6-08 I.8E-07 mg/kg/day 3.05-02 nig/kg/day 6.64)6 
BenztKb)(1no—nth—c 00016 mg/kg 1 IE-OS mg/kg/day 7.3E-0I (mg/kg/dayH 8.E-09 2.0E-07 mg/kg/day 3.0E-O2 mg'kg/day 7.6-06 
Bcnzo(g—.i)pcry!cne 0.00065 mg/kg NC NC 7.96-08 mg/kg/day 3.0E-02 mg/kg/day 3.6-06 
Di benzc4,_h)anlhn_en e 0.00053 mg/kg 3.7E4- rag/kg/day 7.36+00 (mg/kg/day H 3 5-08 6.564)8 mg/kg/day 3.064)2 mg/kg/day 2.6-06 
IndeixK 1,2.3-cdlpyrene 0.00073 mg/kg 5.IE4W tng/kg/day 7.3E41I (mg/kg/dayH 4.64)9 8.964)8 rag/kg/day 3.064)2 mg/kg/day 3.E-06 
Phenanthrene 0.00975 mg/kg NC NC 1.254)6 mg/kg/day 3.06-02 mg/kg/day 4.5-05 
4.4'-DDD 0.0128 mg/kg 8.95-08 mg/kg'day 2.46-01 (mg/kg/dayH 2.E-08 I.6E-06 rag/kg/day 5.0E-04 mg/kg/day 3,6-03 
M'-DDE 0.0249 mg/kg I.7E-07 mg/kg/day 3.4E-01 (mg/kg/dayH 6 6-08 3.0E4)6 mg/kg/day 5.0E-04 mg/kg/day 6.E-03 
4.4'-DDT 0.007S9 mg/kg 5.5E 4)8 mg/kg/day 3.4E-01 (rag/kg/dayH 2.E-08 9.6E417 mg/kg/day 5.0E-O4 rag/kg/day 2,E4)3 
llpf-43—)rd'at„ 0.0214 mg/kg I.SE-07 mg/kg/day 3.5E-01 (mg/kg/dayl-l 5.E-08 2.6E4» mg/kg/day 5.0E-O4 mg/kg/day 5.E-03 
Art-kjr-1254 18853 mg/kg I.3E-5 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E4I5 2.3E434 mg/kg/day 2.0E 4)5 mg/kg/day 1,6+01 
Aroclor-1268 0.02673 mg/kg I.9E-07 mg/kg/day 2.0E+00 (mg/kg/dayH 4.E-07 3.3E-06 mg/kg/day 2.0E4J5 mg/kg/day 2.E-01 

-ta-BHC 0.0005 mg/kg 3.564)9 mg/kg/day 1.8E+O0 (mg/kg/dayH 6 E 4 » 6. IE-08 mg/kg/day 3.0E4H mg/kg/day 2.E-4 
Dieldrin 0.00889 mg/kg 6.264)8 mg/kg/day I.6E+01 (mg/kg/dayH l.E-06 I.IE-06 mg/kg/day 5.0E-05 rag/kg/day 2.E-02 
Enelosulfan Sulfate 0.001 mg/kg NC NC I.2E4I7 mg/kg/day 6,0E4)3 mg/kg/day 2.64)5 
Endrin Aldehyde 0.0003 mg/kg NC NC 6 IE-08 rag/kg/day 3.0E-04 mg/kg/day 2.6-04 
ajmtma-CnU—_nc 0.008 ma/kg 5.6E4U mg/kg/day 3.5E4II (mg/kg/dayH 2.E-08 9.8E-07 mg/kg/day 5.0E-04 mg/kg/day 2.E-3 
Heptachlor 0.000507 mg/kg 3SE4)9 mg/kg/day 4.5E+00 (mg/kg/dayl-l 2.E-08 6.2E-08 mg/kg/day 3.064)4 mg/kg/day 1.64M 
Heptachlor Epoxide 0,0011 mg/kg 7.7E-09 mg/kg/day 9.IE+00 (mg/kg/dayH 7.E-08 1.3E-07 rag/kg/day 1.3E-05 mg/kg/day LE-02 
Technical Chlordane 0.468 mg/kg 3.36-06 mg/kg/day 3.5E-01 (mg/kg/dayH I.E-06 5.764)5 mg/kg/day 5.06-04 rag/kg/day 1.6-01 
Cadmium 0,064 mg/kg NC NC 7.8E-06 tng/kg/day l.OE-03 rag/kg/day S.E-03 
Chromium 0.103 mg/kg NC NC 1.3E-05 rag/kg/day 3.06-03 mg/kg/day 4. E-03 
Lead 0.37 mg/kg 2.6E-06 rag/kg/day 4.554)5 mg/kg/day -Manganese 6.7 mg/kg NC NC 	 8.2E-4 rag/kg/day 1.46-01 mg/kg/day 6.E-03 
Mercury 0.144 mg/kg NC NC 	 186-05 rag/kg/day 3.06-04 mg/kg/day 6.54)2 
Mercury (methyl) 0.208 mg/kg NC NC 	 2.5E-05 rag/kg/day 1.06-04 mg/kg/day 3.E-01 
Toxicity Equivalency (PCB Conge—— 0.0000275 mg/kg 1.9E-10 mg/kg/day 1.5E+05 (mg/kg/dayH 3.E4T3 3.4E-09 mg/kg/day 
Toxicity Equivol-ncy (Dioxin.—irons) 0.000301 mg/kg 2.1 E-09 rag/kg/day 1.5E+0S (mg/kg/dayH 3E4M 3.7E-8 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 4 6-04 1.2E+0I 
EXPOSURE POINT TOTAL 4.E4M 1.2.E+01 

EXPOSURE MEDIUM TOTAL _. 4.E-04 1.2.E+01 
COMBINED FISH DIET TOTAL 4.E-04 1.2.6+01 ... . .. 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.2.E4-01 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalai'lable from the sources used to obtain dose-response data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable, exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 
Oieck-d by; RAR 

MACTEC Engineering and Consulting, In  c 
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TABLE 7.17.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY • CU-RENT/FUTURE - RESIDENT ; OLDER CHILD. COMBINED FISH DIET. ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAMEi CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VAL(IE UNITS 

CSF/UNIT RISK 

VALVE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCEOTRATION 

VALUE UNITS 

RID/RIC (1) 

VA1.IIF. UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL ALLENDALE POND INGESTION 2.3.7.8-TCDD 0.00027 mg/kg 1.46-12 mg'kg/day 1.55+05 (mg/kg/day )-l 2.6-07 3.26-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.5-07 

D5RMAL 2.3.7.8-TCDD 0.00027 mg/kg 1.66-13 mg/kg/day 1.56+05 (mg/kg/dayH 2.E-08 3.75-12 mg/kg/day 

6XPOSURE ROUTE TOTAL 2.6-08 -
EXPOSURE POINT TOTAL 2.E-07 0.6+00 

EXPOSURE MEDIUM TOTAL 2.6-07 0.6+00 

SOIL TOTAL I.E-07 O.E+00 

SEDIMENT SEDIMENT ALLENDALE POND ING6STI0N 2-Mcthylnaphl—.ten e 0.13608 rag/kg NC NC . 5.46-09 rag/kg/day 2.0E4)2 mg/kg/day 3.6-07 
Acenaphthylene 0.97 mg/kg NC NC 3.864)8 mg/kg/day 6.0E4V2 mg/kg/day 6.6-07 
Bent_(a)ant_—en c 3.4 mg/kg 5.8E.9 mg/kg/day 7.3E4H (mg/kg/dayH 4.E-09 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.6-06 
Bcr_o(a)py—nc 4  . mg/kg 6,86-09 rag/kg/day 7.36+00 (mg—g/dayH 5.E4» I.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E436 
Bei_o(b)f1uo—nthene 4.4 mg/kg 7.5E-09 mg/kg/day 7.3E-01 (mg/kg/dayH S.E-09 1.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6E4)6 
Be_sX_—i)perylene 2 mg/kg NC NC 7.9E-08 mg/kg/day 3.0E-02 rag/kg/day 3.E-06 
Benzo(k)nuoranlh—e 3.9 mg/kg 6.6E4» mg/kg/day 7.3E412 (mg/kg/dayH 5.E-I0 I.SE-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06 
bis(2-Emylhexyt)phlhalBte 3.2 . mg/kg 5.4E-09 mg/kg/day 1,45-02 (mg/kg/dayH 8 E-11 1.3E-07 mg/kg'day 2.OE-02 mg/kg/day 6.6-06 
Di1—I—o(a,h)Bnih—cene 2 mg/kg 3.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-l ' 2.E-08 7.96-08 rag/kg/day 3.0E-O2 mg/kg/day 3.6-06 
I———(1,2,3 .dlpyrenc 3.2 mg/kg 5.4E-09 mg/kg/day 7.3E4M (mg/kg/dayH 4.E-09 1.36-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 

Pentachlorophenol 6.5 mg-g 1, IE-08 mg/kg/day I.2E-0I (mg/kg/dayH I.E-09 2.66-07 mg/kg/day 3.0E-02 mg/kg/day . 9. E-06 
Phenanthrene 4.8 mg/kg NC NC 1.964)7 mg/kg/day 3.0E4)2 mg/kg/day 6.E-06 
alphaChlordane 0 0113 mg/kg 1 96-11 mg/kg/day 3.5E4H (mg/kg/dayH 7.E-12 4.SE-I0 mg/kg/day 5.0E-04 mg/kg/day 9.5-07 
Aroclor-1254 2  4 mg/kg 4,164)9 mg/kg/day 2.06+00 (mg/kg/dayH 8.E-09 9.5E4I8 mg/kg/day 2.0E-O5 mg/kg/day 5.E-03 
Aroclor-1260 0.2 mg/kg 3.46-10 mg/kg/day 2.06+00 (mg/kg/day )-l 7.E-I0 7.9E4W mg/kg/day 20E4)5 mg/kg/day 4.6-04 
Aroclor-1268 0,079 mg/kg 1.36-10 mg/kg/day 2.06+00 (mg/kg/dayH 3.E-I0 3.16-09 mg/kg/day 2.0E-05 mg/kg/day 2.6434 
delta-BHC 0.0014 rag/kg NC NC 5,55-11 mg/kg/day 3.06-04 mg/kg/day 2.6-07 
Dieldrin 0.009 mg/kg 1.5E-1I mg/kg/day I.6E+01 (mg/kg/dayH 2.E-10 3 65-10 rag/kg/day 3.06-05 mg/kg/day 7.6-06 
Endosulfan 11 0.037 mg/kg NC NC l.5E4)9 rag/k g/day 6.064)3 mg/kg/day 2,64)7
6—lo—Ifan sulfate 0.0027 mg/kg NC NC I.IE-IO mg/kg/day 6.06-03 mg—g/day 2.6-0! 
Endrin aldehyde 0.0029 mg/kg NC NC I.IE-IO mg/kg/day 3.0E-O4 mg'kg'day 4,6-07 
Endrin -Clone 0.0038 mg/kg NC NC 1.56-10 mg/kg/day 3.0E-O4 mg'kg/day 5.64)7 
gamma—ilordane 0017 mg/kg 2.9E-1I rag/kg/day 3.3E-OI (rag/kg/dayH I.E-11 67E-10 mg—g/day 5.06-04 mg/kg/day 1.6-06 
Technical Ctilordane 0.65 mg/kg I.IE-09 mg/kg/day 3.5E4I1 (rag/kg/dayH 4.E-10 2.6E-08 mg/kg/day 5.05-04 mg/kg/day 5.64)5 
Antimony 4.8 mg/kg NC NC 1.9E-07 mg—g/day 4.05-04 mg/kg/day 5.5-04 
Arsenic 5.8 mg/kg 9.8E-09 rag/kg/day 1.5E+00 (mg-g/dayH l.E-OS . 2.35-07 mg/kg/day 3.0E-O4 mg/kg/day 8.64)4 
Cadmium 1.2 mg/kg NC NC 4.7E-08 mg/kg/day l.OE-03 mg/kg/day 5.E-05 
Chromium 238 mg/kg NC NC 9 46-06 mg/kg/day 3.0E-O3 mg/kg/day 3.E-03 
Lead 
Manganesc 

' 488 
531 

mg/kg 
mg/kg 

8.3E-07 
NC 

mg/kg/day - .NC 
1.9E415 
2. I E .  5 

mg/kg/day 
mg/kg/day 7.1 E-02 mg/kg/day 3.E434 

Mercury 
Nickel 

0.97 
26.7 

mg/kg 
rag/kg 

NC 
NC 

NC 
NC , 3.8E-08 

1.1E-06 
rag/kg/day 
mg/kg/day 

3.0E-04 
2.0E-02 '

mg/kg/day 
 mg/kg/day 

l.E-04 
5.E-05 

Thallium 6.8 mg/kg NC NC 2.7E-07 mg/kg/day 8.06-05 mg/kg/day 3.E-03 
Vanadium 45.9 mg/kg . NC NC 18E-06 mg/kg/day 70E-03 mg/kg/day 3.E-4 
Toxicity Equivalency (D-ximi/Fun—i) 0.0057 mg/kg 9.7E-I2 mg/kg/day I.5E+05 (mg/kg/dayH I.E-06 2.36-10 mg/kg/day 
Toxicity Equivalency (PCB Congeners 0 000000112 mg/kg I.9E-I6 rag/kg/day 1.5E+05 (mg/kg/day)-l 3.E-11 4.46-15 mg'kg/day 

EXPOSURE ROUTE TOTAL 2.E416 LE 4)2 
DERMAL 2-Methylnaphthalene 0.13608 mg/kg NC NC 2.06-09 rag/kg/day 2.0E-02 rag/kg/day 1.64)7 

Acenaphthylene 0.97 mg/kg NC NC 1.464)8 mg/kg/day 6.0E-02 mg/kg/day 2.5-07 
Benzn(a)anlh—cene 3.4 mg/kg 2.1E-09 mg/kg/day .7.3E4H (rag/kg/dayH 2 E 4  » 5.0E418 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Bet_o(a)py—ne 4 mg/kg 2.5E-0. mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E418 5.9E-08 mg/kg/day 3.0E4)2 mg/kg/day 2.E-06 
Be_-(b)(1no—nthene 4.4 mg/kg 2.8E-09 mg/kg/day 7.3E-01 (mg/kg/dayH 2 E 4  » 6.56-08 mg/kg/day 3.0E-02 rag/kg/day 2.E-06 
Be__(g,_i)r-ryl_e 2 mg/kg NC NC 2.9E418 mg/kg/day 3.0E-02 rag/kg/day LE-06 
Bet_o(k)(1a0—nthene 3-» mg/kg , 2.5E-09 mg—g/day 7.3E.2 (mg/kg/dayH 2.E-I0 5.7E4J8 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
bis(2-E_ylh—yl)ph_alale 3.2 nig/kg I.6E-09 mg/kg/day 1464)2 (mg/kg/dayH 2 6-11 3.66-08 mg/kg/day 2.0E-02 mg/kg/day 2.E-06 
Dibenzo(a—)anthn„en c . 2 mg/kg 1.3.-09 mg/kg/day 7.3E4O0 (mg/kg/dayM 9.B-09 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day I.E-06 
Indeno(I,2,3-cd)py—ne 3.2 mg/kg 2.0E-O9 mg/kg/day 7.3E-01 (mg/kg/dayH 1.6-09 4.7E-08 mg/kg/day 3.0E4)2 mg/kg/day 2E-06 
Pent_htorophcnol 6.5 mg/kg 7.9E4» mg/kg/day I.2E-01 (mg/kg/dayH 9 6-10 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06 
Phen anthrene „ 4.8 mg/kg NC NC 7. IE-08 mg/kg/day 3.0E-02 .nig/kg/day 2. E-06 

MACTEC Engineering and Consulting, In  c 
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TABLE 7.17.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/Fimj-E - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SIT  -

NORTH PROVIDENCE, RHODE ISLAM

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESDDENT 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

R—l/Rt.(l) 

VALUE UNITS 

HAZARD 
QUOTIENT 

alpha4-ilordane 0.0113 . mg/kg, - 2.2E-12 mg/kg/day 3.5E41I (rag/kg/dayH 8.E-I3 5.16-11 mg/kg/day 5.0E-04 mg/kg/day l.E-07 
Aroclor-1254 2.4 mg/kg 1.6E .9 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-09 3.86-08 rag/kg/day 2.0E-05 mg/kg/day 2. E-03 
Aroclor-1260 0.2 mg/kg 1,46-10 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-10 3.26-09 rag/kg/day 2.0E4V5 mg/kg/day 2. E-04 
Aroclor-1268 0079 mg/kg 5 46-11 rag/kg/day 2.0E+00 (mg/kg/dayH l.E-10 l.3E4» mg/kg/day 2.0E-05 mg/kg/day 6. E-05 
delta-BHC 0.0014 mg/kg NC NC 165-11 mg/kg/day 3.0E-04 mg/kg/day 5.E-08 
Dieldrin 0.009 mg/kg 4.4E-I2 mg/kg/day I.6E+OI (mg/kg_iyH 7.E-I1 I.OE-IO mg/kg/day 5.06-OS mg/kg/day 2. E-06 
Endosulfan II 0.037 mg/kg NC NC 4.2E-10 mg/kg/day 6.064)3 mg/kg/day 7. E-08 
Endosulfan sulfate 0.0027 mg/kg NC NC 3.IE-II mg/kg/day 6.06-03 mg/kg/day 5.E-09 
Endrin aldehyde 0.0029 mg—g NC NC 3.3E-11 mg/kg/day 3.06-04 mg/kg/day l.E-07 
Endrin Ketone 0.0038 mg/kg NC NC 4.3E-I1 mg/kg/day 3.0E4M mg/kg/day l.E-07 
gamma-ChlO—ane 0.017 rag/kg 3.3E-I2 mg/kg/day 3.SE4II (mg/kg/dayH I.E-12  7.7E-I1 mg/kg/day 5.0E4M mg/kg/day 2. E-07 
Technical Chlordane 0,65 mg/kg I.3E-10 mg/kg/day 3.5E-OI (mg/k g/dayH 4,6-11 2.9E-09 mg/kg/day S.OE-04 mg/kg/day 6. E-06 
Antimony 4  8 mg/kg NC NC 6.0E-O5 mg/kg/day 
Arsenic 5.8 mg/kg 8.4E-I0 mg/kg/day I.5E+O0 (rag/kg/dayH l .E -9 2 06-08 mg/kg/day 3.0E-04 mg/kg/day 7, E-05 
Cadmium 1.2 rag/kg NC NC 1.4E-10 mg/kg/day 2.5E-05 mg/kg/day 5. E-06 
Chromium 
Lead 

238 
488 

mg/kg 
mg/kg 

NC 
0.0E+O0 mg/kg/day 

NC 

- 1 
7.5E-05 mg/kg/day 

Manganese 531 mg/kg NC NC 2.86-03 mg/kg/day 
Mercury 0.97 mg/kg NC NC 2.1E-05 mg/kg/day 
Nickel 26.7 mg/kg NC NC 8.0E-04 mg/kg/day 
Thallium 6.8 mg/kg NC NC 8.0E4I5 mg/kg/day 
Vanadium 45.9 mg/kg NC NC 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.0057 mg/kg S.3E-I3 tng/kg/day l.SE+05 (mg/kg/day)-l l.E4)7 1.96-11 mg/kg/day 
Toxicity Equivolency (PCB Congeners 0.000000112 mg/kg I.6E-17 mg/kg/day l.SE+05 (mg/kg/dayH 2.E-12 3.8E-16 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-07 2.6413 
EXPOSURE POINT TOTAL 2.E-06 2.6-02 

EXPOSURE MEDIUM TOTAL 2.E-06 2.6-02 

SEDIMENT T  O AL 2.E-06 2.E-02 
SURFACE SURFACE WATER ALLENDALE POND INGESTION Tclrachloro—aene 0.00035 mg/l 9.3E-10 mg/kg/day 5.4E411 mg/kg/day 5.E-10 2.264)8 mg/kg/day 1.06-02 mg/kg/day 2.E-06 

WATER bis(2-—hylhexyl)phlhalale 0 001 mg/l 1.7E-09 mg/kg/day 146-02 mg/kg/day 2.E-I1 4.06-08 mg/kg/day 2.0E4)2 mg/kg/day 2.E-06 
Aldrin 0.000011 . mg/1 I.9E-11 mg/kg/day I.7E+01 mg/kg/day 3.E-I0 4.45-10 mg/kg/day 3.0E-05 mg/kg/day l.E-05 
alpha-Chlordane 0.O0000069 mg/1 1.2E-I2 mg/kg/day 3.5E4H mg/kg/day 4 6-13 2.76-11 mg/kg/day S.OE-04 mg/kg/day 5,E-08 
Aroclor-1254 0.0006 mg/l . I.0E 4)9 mg/kg/day 2,06+00 mg/kg/day 2.64)9 2.4E-OS mg/kg/day 2.0E-OS mg/kg/day I.E-03 
delta-BHC 0.0000096 mg/l NC NC 3.8E-10 mg/kg/day 3.0E-04 rag/kg/day l.E-06 
Bndosulfan Sulfate 0.00043 mg/l NC NC 1.76-08 mg/kg/day 6.0E-03 mg/kg/day 3. E-06 
5mIrin Aldehyde 0.0000028 mg/l NC NC 1,15-10 mg/kg/day 3.0E-04 mg/kg/day 4. E-07 
gamma4—, lord ane 0,000025 mg/I 4,26-11 mg/kg/day 3.564)1 mg/kg/day 1.E-1I " 9.9E-I0 mg/kg/day 5.0E-O4 mg/kg/day 2.E-06 
Arsenic 0.0044 mg/l 7.5E-09 mg/kg/day 1.5E+O0 mg/kg/day l.E-08 r I.7E 4)7 mg/kg/day 3.0E-04 mg/kg/day 6. E-04 
Barium 0.044 mg/l NC NC 1.76416 mg/kg/day 7,0E4)2 mg/kg/day 2. E-05 
Chromium 0.018 mg/l NC NC 7.IE417 mg/kg/day 3.0E-O3 mg/kg/day 2. E-04 
Lead 0.021 mg/l 3.6E-08 rag/kg/day - 8.3E-07 mg/kg/day 
Manganese 0.98 mg/l NC NC 3.9E4>5 mg/kg/day 2.4E-02 mg/kg/day 2. E-03 
Mercury 0.00000319 mg/I NC NC I.3E-10 mg/kg/day 3.OE-04 mg/kg/day 4. E-07 
Thallium 0.0037 mg/l NC NC I.5E-07 mg/kg/day 8.0E-05 mg/kg/day 2. E-03 
Nitrate 0.76 mg/l NC NC 3.0E-03 ' mg/kg/day I.6E+00 mg/kg/day 2. E-05 
Nitrite-N 0.12 mg/l NC NC 4.7E4)6 mg/kg/day I.OE-OI mg/kg/day 5. E-05 
Toxicity Equivalency (Dioxins/Furam) 0.O000O1I mg/l I.9E-12 rag/kg/day l.SE+05 mg/kg/day 3.E-07 4.4E-11 mg/kg/day 

6XPOSURE ROUT6 TOTAL 3.E-07 6.E-03 
DERMAL Tetrachloroe then c 0.O0OS5 mg/I 4.9E-08 rag/kg/day 5.464)1 mg/kg/day 3.E-08 LIE-06 mg/kg/day I.OE-02 mg/kg/day l.E-04 

-S(2 —hylhexyllptilhalate 0.001 mg/I 2.3E-07 rag/kg/day 1.4E-02 mg/kg/day 3.E-09 S.4E436 mg/kg/day 2.0E412 mg/kg/day 3. E-04 
Aldrin 0.000011 mg/l 1.5E-I0 mg/kg/day I.7E+0I mg/kg/day 3.E-09 3.5E479 mg/kg/day 3.0E-O5 mg/kg/day l.E-04 
alpha 4—lordane 0.00000069 mg/l 2.2E-10 rag/kg/day 3.5E-01 . mg—g/day 8 5-11 5.1E-09 rag/kg/day 5.0E-O4 mg/kg/day l.E-05 
Aroclor-1254 0.0006 mg/l - 2.0E+00 mg—g/day 2.0E-05 mg/kg/day 

' delta-BHC 0.0000096 mg/l NC NC _1.3E-08 mg/kg/day 3.0E4M mg/kg/day 4. E-05 

MACTEC En| ind Consulting, Inc. 
311-6.15 
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TABLE 7.I7.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CU -RE1-- / I -TURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET . ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
[RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE U N I T  S 

INTAKE/EXPOSURE 
CONCENTRATION 

CSP/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RITJ/RiC (I) HAZARD 
QUOTIENT 

VALUE UNITS VALVE UNITS VALUE UNITS VALUE UNITS 

EndosuIfan Sulfate 0.00043 mg/  l NC NC - 6.06-03 mg/kg/day 

Endrin Aldehyde 0.0000028 mg/  l NC NC 7.0E-09 mg'kg'day 3,06-04 rag/kg/day 2.6-05 

gamma4— lordane 0.000025 mg/  l 7.9E-09 mg/kg/day 3.5E-01 rag/kg/day 3 E 4  » 1.8E-07 mg/kg/day 5.06-04 rag/kg/day 4.6-04 

Arsenic 0.0044 mg/  l 4.2E-09 mg/kg/day 1.5E+O0 mg/kg/day 6.E-09 9.95-08 mg/kg/day 3.06-04 rag/kg/day 3.5-04 

Barium 0.044 mg/1 NC NC 9.9E-07 mg/kg/day 4.96-03 mg/kg/day 2.E-04 

Chromium 0.018 mg/I NC NC 8.1E4I7 rag/kg/day 7.5E-05 rag/kg/day 1.54)2 

Lead 0.021 mg/I - - -
Manganese 0.98 mg/I NC NC 2.2E-05 mg/kg/day 9.6E434 mg/kg/day 2.6-02 

Mercury 0.00000319 mg/  l NC NC 7.26-11 mg/kg/day 2. IE-05 mg/kg/day 3.6436 

Thallium 0.0037 mg/  l NC NC 8.3E-08 mg/kg/day 8.0E-05 mg/kg/day 1.6-03 

Nitrate 0.76 mg/  l NC NC - I6E+O0 mg/kg/day 

Nitritc-N 0.12 mg/l NC NC - I0E-O1 mg/kg/day 

Toxicity Equivalency (Dioxin-Furans) 0.0000011 mg/  l 3.4E4» mg/kg/day I.5E+05 mg/kg/day 5.E-04 7.96-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-04 4.54)2 
EXPOSURE POINT TOTAL 5.E-04 4.5-02 

EXPOSURE MEDIUM TOTAL 5.E-4 4.6-02 

SURFACE WAT !R TOTAL 5.E-04 4.E-02 

BIOTA COMBINED FISH DIE: ALLENDALE POND INGESTION Accnaphlhylcne 0.002 m g / k  g NC NC 2.55-07 mg/kg/day 6.05-02 rag/kg/day 4.6-06 
Ben_Ka)onlh—cene 0.0014 m g / k  g 7.5E-09 mg/kg/day 7.3E-OI (mg/kg/dayH 6.E4N 1.864)7 mg/kg/day 3.0E-02 mg/kg/day 6.E4-
Benzo(a)py—ne 0.0015 m g / k  g 8 16-09 mg/kg/day 7.3E+00 (mg/kg/dayH 6 E-08 I.9E-07 mg/kg/day 3.0E-O2 mg/kg/day 6.E4-

Beiu-<b)i-or-i-Cne 0.0016 m g / k  g 8.6E-9 mg/kg/day 7.3E4)( (mg/kg/dayH 6.6-09 2.0E-7 mg/kg/day 3.0E-2 mg—g/day 7.E4
Benzo(g.h.i,r-ryl— C 0.0006S m g / k  g NC NC 8.25-08 mg/kg/day 3.064)2 mg/kg/day 3.E-06 
Dibenzo(-h)anth—cene 0.00053 m g - 8 2.9E-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.E4)8 6.7E-08 mg/kg/day 3.0E 4)2 rag/kg/day 2.E-06 
lndcno( 1,2,3-cd)pyrcne 0.00073 mg/kg 3.9E-09 mg/kg/day 7.3E-OI (mg/kg/dayH 3.E-09 9.2E-08 mg/kg/day 3.064)2 mg/kg/day 3.E-06 
Phenan——te 0.00975 mg/kg NC NC I.2E-06 mg/kg/day 3.0E4V2 mg/kg/day 4.E-05 

, 4.4'-DDD 
4,4'-DDE 

0.0128 
0.0249 

mg/kg 
mg/kg 

6.9E-08 
I.3E-07 

mg/kg/day 
mg/kg/day 

2.4E-01 
3.4E411 

(mg/kg/day)-! 

(mg/kg/dayH 

2.E-08 
5E4)8 

1 6E-06 
3.1E416 

mg'kg'day 
mg/kg/day 

5,OE-04 

5.0E4M 
mg/kg/day 
mg/kg/day 

3.E-03 
6.5-03 

4.4'-DDT 0.00789 mg/kg 4.3E-08 mg/kg/day 3.4E-01 (mg/kg/dayH l.E-08 9.9E-07 mg/kg/day 5.0E4« mg/kg/day 2.E-03 
alpha4_ilO—ane 0.0214 mg/kg I.2E4V7 mg/kg/day 3.5E-01 (mg/kg/dayH 4.6-08 2.7E-06 mg—g/day 5.0E4M mg/kg/day SE-03 
Aroclor-1254 1.8853 mg/kg 1.0E-05 rag/kg/day 2.0E+00 (mg/kg/dayH 2.E-05 2.4E-04 mg/kg/day 2.06-05 mg/kg/day l.E+01 
Aroclor-1261 0.02673 mg/kg I.4E-07 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-07 3.4E4 mg/kg/day 2.0E-5 mg/kg/day 2.6-01 
beta-BHC O.OOOS mg/kg 2.76-09 mg/kg/day I.IE+00 (mg/kg/dayH 5,E4» 6.36-08 mg'kg/day 3.0E-04 mg/kg/day 2.6-04 
Dieldrin 0 .0088  9 mg/kg 4.SE418 mg/kg/day 1.6E+0I (mg/kg/dayH 8.E-07 I.1E-06 mg/kg/day 5.0E-0S mg/kg/day 2.6-02 
Ei_o_lfan Sulfate 0.001 mg/kg NC NC 1.3-4)7 mg/kg/day 6.0E-03 mg/kg/day 2.64)5 
Endrin Aldehyde 0 .000  5 mg/kg NC NC 6.35-08 mg/kg/day 3.0E-O4 mg/kg/day 2.6-04 
gamma4_ilo—ane 0.008 rag/kg 4.3E-08 mg/kg/day 3.5E-01 (mg/kg/dayH 2.E-8 1.05-06 mg'kg'day 5.0E4M mg/kg/day 2.6-03 
Heptachlor 0 .00050  7 rag/kg 2.7E-09 mg/kg/day 4.5E+O0 (mg/kg/dayH l.E-08 6.464)8 mg/kg/day 5.0E-04 mg/kg/day l.E-04 
Heptachlor Epoxide 0.0011 mg/kg 5.9E4» rag/kg/day 9.IE+00 (mg/kg/dayM 5.E-0S 1.464)7 mg/kg/day 1.36 -05 mg/kg/day l.E-02 
Technical Chlordane 0 .46  8 mg/kg 2.5E-06 mg/kg/day 3.5E-0I (mg/kg/dayH 9.E-07 5.964)5 rag/kg/day 5.064)4 mg/kg/day 1.64)1 
Cadmium 0.06  4 mg/kg NC NC 8.064)6 mg/kg/day 1.06-03 mg/kg/day 8.E-03 
Giromiutn 0 ,10  3 mg/kg NC NC 1.36-05 mg/kg/day 3,06-03 mg/kg/day 4.E-03 
Lead 0 ,3  7 mg/kg 2.0E-O6 rag/kg/day - 4.7E-05 mg/kg/day 
Manganese 6.7 mg/kg NC NC 8.4E-04 mg/kg/day 1,46-01 mg/kg/day 6E-03 
Mercury 0 .14  4 mg/kg NC NC I.8E415 mg/kg/day 3.064)4 mg/kg/day 6.E-02 
Mercury (methyl) 0 .20  8 mg/kg NC NC 2.6E-05 mg/kg/day 1.064)4 mg/kg/day 3.E-01 
Toxicity Equivalency (PCB CongcneTS; 0 .000027  5 mg/kg 1.5E-10 mg/kg/day l.SE+05 (mg/kg/dayH 2.E-05 3.56-09 mg/kg/day 
Toxicity -quivalcncy (Dioxins/Furans) 0 .00030 1 mg/kg I.6E-09 mg/kg/day 1.5E+05 (mg/kg/dayH 2.E-4 3 85-08 mg—g/day 

EXPOSURE ROUTE TOTAL 3.E4M I.3.E+01 
EXPOSURE POrNT TOTAL 3.E4M 1.3.E+01 

EXPOSURE MEDIUM TOTAL 3.E4M l.3;E+01 
COMBINED FIS I DIET TOTAL . 3.E4M I-.E+01 

- TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-04. TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.3.E+-01 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is not avalailable from die sources used lo obtain dose-response data for this risk assessment. 

; NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

. — • Nol calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, In  c 
31114.13 
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TABLE 7.18.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - aiRRENT/FUTURE - RESIDENT -CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCEr -T-TIO N 

VAI.1IE UNITS 

C S F - l l - T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE-XPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/HPC (1) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL ALLENDALE POND INGESTION 2.3.7,8-TCDD 0.00027 mg/kg 5.5E-I2 mg/kg/day I.5E+05 (mg/kg/dayH 8.6-07 1.96-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 8.E-07 -
DERMAL 2.3.7,8-TCDD 0.00027 mg/kg 1.SE-I3 mg/kg/day l.SE+05 (mg/kg/dayH 3.64)8 6.56-12 mg_g/day 

EXPOSURE ROUTE TOTAL 3.6-08 
EXPOSURE POINT TOTAL 9.E-7 0.6+00 

EXPOSURE MEDIUM TOTAL 9.E 4)7 0.6+00 

SOIL TOTAL 9.E-07 O.E+00 

SEDIMENT SEDIMENT ALLENDALE POND INGESTION 2-MctbylnaphthaI—e 0.13608 rag/kg NC NC 6,56-08 mg/kg/day 2.06412 rag/kg/day 3. E-06 
Acenaphthylene 0.97 mg/kg NC NC 4.6E4)7 mg—g/day 6,06-02 mg/kg/day 8.E-06 
Benzo(a)anth—ccne 3.4 mg/kg 4.66-08 mg/kg/day 7.3E 4)1 (nig/kg/dayH 3.E4>8 I.6E-06 mg/kg/day 3.06-02 mg/kg/day 5.6-05 
Bcnzo(B)pyren e 4 mg/kg 5.45-08 mg/kg/day 7.3E+O0 (mg/kg/day)-l 4.E-07 1.9E-06 mg/kg'day 3.06-02 rag/kg/day 6,6-05 
Benzo(b)tlBOr-——te 4.4 mg/kg 6.05-08 mg/kg/day 7.3E-OI (rag/kg/dayH 4.5-08 2.1E-06 mg/kg/day 3.06-02 nig/kg/day 7,6-05 
Benzo(g,h,i|pery)ene 2 mg/kg NC NC 9.56-07 mg/kg/day 3.06-02 nig/kg/day 3.5-05 
Bet—o(k)Bno—mbenc 3.9 mg/kg 5.3E-08 mg/kg/day 7.3E-02 (nig/kg/dayH 4.E-09 I.9E-06 mg/kg/day 3.05-02 mg/kg/day 6.6-05 
bis<2 .E-ylheiryllphlhala 3.2 mg/kg 4.3E-08 mg/kg/day I.4E-02 (mg/kg/dayH 6 6-10 1.554)6 mg/kg/day 2.054)2 nig/kg/day 8.E 4)5 
Dibcnzo(a,h)anthracen e 2 mg/kg 2.76-08 mg/kg/day 7.3E+00 (mg/kg/dayH 2.6-07 9.55-07 mg/kg/day 3.06-02 mg/kg/day 3.E-05 
Indetio(l,2,3-cd)py—nc 3.2 mg/kg 4.3E-08 mg/kg/day 7.3E-01 (mg/kg/dayH 3E4)8 I.5E416 mg/kg/day 3.06-02 mg/kg/day 5.E-05 
Penlachlc—phr—>I 6.5 mg/kg 8.86-8 mg'kg'day 1.2E-0I (mg/kg/dayH I.E4)8 3.164)6 mg/kg/day 3.05-02 mg'kg'day I.E4M 
——iambi— e 4.8 mg/kg NC NC 2.35-06 rag/kg/day 3.05-02 mg'kg/day 8.E-05 
alpha4—ilordane 0.0113 mg/kg 1.56-10 mg/kg/day 3.5E-01 (mg/kg/dayH 5 6-11 5.4E4I9 mg/kg/day 5.05-04 mg/kg/day l.E-05 
Aroclor-1254 2.4 mg/kg ' 3.3E4)8 mg/kg/day 2.06+00 (mg/kg/dayH 7.E 4)8 I.1E-06 rag/kg/day 2.05-05 mg/kg/day 6E4)2 
Aroclor-1260 0.2 mg/kg 2.7E-09 mg/kg/day 2.0E+00 (mg/kg/dayH 5.E-09 9.5E4I8 mg/kg/day 2.05-05 mg/kg/day 5.6-03 
AnxTor-126. 0.079 mg/kg I.1E-09 mg/kg/day 2.06+00 (mg/kg/dayH 2.E-09 3.864)8 rag/kg/day 2.0E-05 nig/kg/day 2.6-03 
della-BHC 0.0014 mg/kg NC NC 6.66-10 rag/kg/day 3.0E414 mg/kg/day 2.E4-
Dieldrin 0.009 mg/kg 1.26-10 mg/kg/day 1.6E+0I (mg/kg/dayH 2.E-09 4,36-09 mg/kg/day 5.0E-05 mg/kg/day 9.E-05 
Endosulfan II 0.037 mg/kg NC NC 1.8E-08 mg/kg/day 6.0E-03 mg/kg'day 3.E-06 
Endosulfan sulfate 0.0027 mg/kg NC NC I.3E-09 mg/kg/day 6.0E-3 rag/kg/day 2.E-07 
Endrin aldehyde 0.0029 mg/kg NC NC 1.4E-09 mg/kg/day 3.0E-O4 mg/kg/day 5.E4-
Endrin Ketone 0.0038 mg/kg NC NC I.8E419 mg/kg/day 3 0E-O4 mg/kg/day 6 .6 -6 
Konima—i—rd ane 0,017 mg/kg 2.3E-10 mg'kg/day 3.5E4II (mg/kg/dayH 8.E-11 8.16-09 mg/kg/day 5.0E-4 mg/kg/day 2.E-05 
Technical Chlordane 0.65 mg-g 8.864)9 rag/kg/day 3 SE-01 (mg/kg/dayH 3,E-09 3.1E-07 mg/kg/day 5.05-04 mg'kg/day 6.E-4 
Antimony 4.8 mg/kg NC NC 2.364)6 mg/kg/day 4.06-04 mg/kg/day 6.E-03 
Arsenic 5.8 mg/kg 7.9E-08 mg/kg/day 1.5E+00 (mg/kg/day )-I l.E-07 2.86-06 mg/kg/day 3.0E4M mg/kg/day 9E4)3 
Cadmium 1.2 mg/kg NC NC 5.7E-07 mg/kg/day l.OE-03 mg/kg/day 6.E-04 
Chromium 238 mg/kg NC NC 1 16-04 rag/kg/day 3.0E-03 mg/kg/day 4. E-02 
Lead 488 mg/kg 6.6E-06 mg/kg/day - 2.3E-04 mg/kg/day 
Manganese 531 mg/kg NC NC 2.5E4M mg/kg/day 7.1E412 mg/kg/day 4.E-03 
Mercury 0.97 mg/kg NC NC 4.6E-07 mg/kg/day 3.0E4M mg/kg/day 2.54)3 
Nickel 26.7 mg/kg NC NC - 1.35-05 mg/kg/day 2.0E4)2 mg/kg/day 6.E-04 
Thallium 6,8 mg/kg NC NC 3.2E4K mg/kg/day 8.0E415 mg/kg/day 4.E-02 
Vanadium 43.9 mg/kg NC NC 2.2E4)5 mg/kg/day 7.0E.3 mg/kg/day 3.E413 
Toxicity Equivalency rTStc—i_—rrans) 0.0057 rag/kg '7.7E-II mg/kg/day 1.5E+05 (mg/kg/dayM LE-05 2 . -4 )  9 mg/kg/day 
Toxicity Equivalency (PCB Conge—rs; 0.000000112 mg/kg 1.5E-15 mg/kg/day I.5E+OS (mg/kg/dayM 2.E-10 5.3E-I4 mg/kg/day 

EXPOSURE ROUTE TOTAL l.E-05 2.E-01 
.DERMAL 2-Methylnap—hal—e 0.13608 mg/kg NC NC 9.4E-09 mg'kg/day • 2.06-02 mg/kg/day 5. E-07 

Acenaphthylene 0.97 mg/kg NC NC 6.7E-08 mg/kg/day 6.05-02 mg/kg/day I.E-06 
Benzo(a)anth—cene 3.4 mg/kg 6.7E419 rag/kg/day 7.3E-01 (mg/kg/dayM 5.E-09 2.4E4)7 mg/kg/day 3.06-02 rag/kg/day 8.E-06 
B—zo(a)pyT—.c 4 mg/kg 7.96-09 mg/kg/day 7.3E+O0 (mg/kg/dayM 6. E-08 2.8E4I7 mg/kg/day 3.064)2 mg/kg/day 9.6-06 
Benzo(b)(1norantheoe 4.4 mg/kg 8.7E-09 mg/kg/day 7.3E411 (mg/kg/dayM 6.E-09 3.06-07 mg/kg/day 3.05-02 mg/kg/day 1,5-05 
Bcnzo(gJi,i)perylen e 2 mg/kg NC NC 1.4E417 mg/kg'day 3.0E412 mg/kg/day 5.6-06 
Benzo(k)(tuO—nthene 3.9 mg/kg 7.7E-09 mg/kg/day 7.3E-02 (mg/kg/dayM 6 6-10 2.764)7 mg/kg/day 3.06-02 mg/kg/day 9.64)6 
bis(2 _thylhcxyl)phthalate 3.2 mg/kg 4.9E-09 mg/kg/day 1.46-02 (mg/kg/day)-1 7.E-I1 1.76-07 mg/kg/day 2.0E412 mg/kg/day 9.E-06 
Diber_o(a—lanlhrac— e 2 mg/kg 4.0E-09 mg/kg/day 7.36+00 (mg/kg/dayH 3.E-08 1.464)7 mg/kg/day 3.0E4>2 mg/kg/day 5 E 4  » 
Indeno(L2,3.d]pyrene 3.2 mg/kg 6.3E-09 mg/kg/day 7.3E-01 , (mg/kg/dayH 5.E479 2.254)7 mg/kg/day 3.0E-02 rag/kg/day 7 .64  -
Penlachlorophenol 6.5 mg/kg 2.5E-08 nig/kg/day 126-01 (mg/kg/dayH 3.E-09 8.65-07 ' mg/kg/day 3.054)2 mg/kg/day 3.E-05 

' Ph enan_—ne 4.8 mg/kg NC NC 3.354)7 mg/kg/day t 3.0E-02 mg/kg/day l.E-05 

MACTEC Engineering and Consulting, In  c 
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TABLE 7.1-.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE: CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION MEDIUM 	 CHEMICAL CSF/UNIT RISK R_i /Rrc( i  ) 

QUOTIENT 
VALVE VALUE UNITS VALUE UNITS 	 UNITS VALUE IINITS 

alpha4—ilordane 0.0113 mg/kg 6.9E-12 mg/kg/day 3.5E-OI (mg/kg/day)-! 2.E-12 2.46-10 rag/kg/day 5.0E-04 mg/kg-ay 5.E-07 

Aroclor-1254 2.4 rag/kg 5.IE4T9 mg/kg/day 2.0E+00 (mg/kg/d3y)-l l.E-08 1.86-7 mg/kg/day 2.0E-05 mg/kg/day 9.E-03 
Aroclor-1260 0.2 mg/kg 4.3E-I0 mg/kg/day 2.0E+00 (mg/kg/dayH 9.E-10 1.56-08 mg'kg'day 2.0E-05 mg/kg/day 7.6-04 

Aroclor-1268 0.079 mg/kg 1.7E-I0 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-10 5.96-09 mg'kg/day 2.0E-05 mg/kg/day 3.6-04 

dclta-BHC 0.0014 mg/kg NC NC 	 7.46-11 mg/kg/day 3.0E-4 mg/kg/day 2.6-07 

—eld—1 0.009 mg/kg 146-11 mg/kg/day I.6E+01 (mg/kg/dayH 2.6-10 4.86-10 mg/kg/day 5.0E415 mg/kg/day LE-05 

Endosulfan II 0.037 mg/kg NC NC 	 2.0E-O9 rag/kg/day 6.0E-O3 mg/kg/day 3.E-07 
endosulfan sulfate 0.0027 mg/kg NC NC 	 I.4E-I0 rag/kg/day 6.0E-03 mg/kg/day 2.64)8 

6ndrin aldehyde 0.0029 mg/kg NC NC 	 1.5E-I0 rag/kg/day 3.0E-04 mg/kg/day 5.64)7 
6ndrin Ketone 0.0038 mg/kg NC NC 	 2.0E-10 mg/kg/day 3.0E4M mg/kg/day 7.6-07 
gamma-Gdo—ane 0.017 mg/kg 106-11 mg/kg/day 3.5E-01 (mg/kg/dayH 4 6-12 3.6E-10 mg'kg'day 5.0E4M mg/kg/day 7.6-07 

Technical Qilordane 0.65 mg/kg 4 06-10 mg/kg/day 3.5E-01 (mg/kg/dayl-l l.E-10 146-08 mg/kg/day 5.0E4M mg/kg/day 3.64)5 
Antimony 4  8 mg/kg NC NC 	 6.0E-05 mg/kg/day 
Anenic 	 5.8 mg/kg 2.6E4» mg/kg/day 1.5E+00 (mg/kg/dayl-l 4.E4» 9.3E-08 mg/kg/day 3.0E-04 mg—g/day 3.64)4 
Cadmium 1.2 mg/kg NC NC 	 6.4E-I0 mg/kg/day 2.5E-05 mg—g/day 3.E-05 
Chromium 238 mg/kg NC NC 	 7.5E-5 mg/kg/day 
Lead 	 488 mg/kg O.OE+00 mg/kg/day -Manganese 531 mg/kg NC NC 	 2.8E-03 mg/kg'day 
Mercury 0.97 rag/kg NC NC 	 2.1E415 mg/kg/day 
Nickel 26.7 mg/kg NC . NC 	 8.0E-O4 mg/kg/day 
T—illium 6.8 mg/kg NC NC 	 8.06-05 mg/kg/day 
Vanadium 45.9 rag/kg NC NC 	 1.864)4 mg/kg/day 
Toxicity Equivalency (Dioxirai/Fii—ns) 0.0057 mg/kg 2 66-12 mg/kg/day 1,55+05 (mg/kg/dayH 4.E-07 9.16-11 mg/kg/day 
Toxicity Equivalency (PCB Congeners 0.000000112 mg/kg 5.16-17 tng/kg/day I.5E+05 (mg/kg/dayH 8.E-I2 1.86-IS mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E4)7 1.5-02 

EXPOSURE POINT TOTAL l.E-05 2.6-01 

EXPOSURE MEDIUM TOTAL LE-05 2.64)1 

SEDIMENT TOTAL l.E-— 2.E-1 

SURFACE SURFACE WATER ALLENDALE PONU INGESTION Telrachlo—ctticne 0,00055 mg/l " T — - 9  s " mg/kg/day 5.4E4)1 mg/kg/day l.E-09 6.564)8 mg/kg/day 1.06-02 rag/kg/day 7.E4I6 
WATER bls(2.Bthylh—yl)phlhalale 0.001 mg/l 3.4E-09 mg/kg/day 1.464)2 mg/kg/day S.E-11 1.2E417 mg/kg/day 2.06-02 mg/kg/day 6.E-6 

Aldrin 0.000011 rag" 3.7E-I1 mg'kg'day 1.76+01 mg/kg/day 6.5-10 1.364)9 mg/kg/day 3.064)5 mg/kg/day 4. E-05 
itpha-Chl—done O.00-MO69 mg/1 2.3E-I2 mg/kg/day 3.5E-I mg/kg/day 8,6-13 8.2E-II rag/kg/day J .0E-4 mg'kg'day 2.E-7 
Aroclor-1254 0.0006 mg/1 2.0E-09 mg/kg/day 2.0E+O0 mg/kg/day 4.6-09 7.IE-8 mg/kg/day 2.06-05 mg'kg'day 4.E-03 
delta-BHC 0.0000096 mg/l NC NC 1.1E-09 mg/kg/day 3.05-04 mg/kg/day 4 .E4  -
Endosulfan Sulfate 0.00043 mg/l NC NC 5IE4)8 mg/kg/day 6.0E-03 mg/kg/day 9.E-06 
Endrin Aldehyde 0.0000028 mg/l NC NC 3.35-10 mg/kg/day 3.06-04 mg/kg/day 1.5-06 
gamma-Chlordane 0.000025 mg/l S.SE-il mg/kg/day 3.564)1 mg/kg/day 3.E-11 3.0E-09 - mg/kg/day 5.0E-04 mg/kg/day 6.6-06 
Arsenic 0.0044 mg/l I.SE-08 mg/kg/day 1.5E+O0 mg/kg/day - 2.E-08 ' 5.2E-07 mg/kg/day 3.0E4M mg/kg/day 2.E 4)3 
Barium 0,044 mg/I NC NC 5.2E4I6 rag/kg/day 7.06-02 rag/kg/day 7.E-05 
Chromium 0.018 mg/I NC NC 2.1 E-06 rag/kg/day 3.064)3 mg/kg/day 7.E-04 
Lead 0.021 mg/l 7. IE-08 mg/kg/day 	 2.56-06 mg/kg/day -Manganese 0.98 mg/l NC NC I.2E414 mg/kg/day 2.4E-02 mg/kg/day 5.E-03 
Mercury 0.00000319 mg/l NC NC 3.8E-10 mg/kg/day 3.0E4M rag/kg_ay l.E-06 
Thallium 0.0037 mg/l NC NC 4.4E-07 mg/kg/day 8.05-05 rag/kg/day 5.5-03 
Nitrate 0.76 mg/l NC NC 9.054)5 rag/kg/day I.6E+00 mg/kg/day 6.E-05 
Nitrite-N 0.12 mg/l NC NC 1.4E415 rag/kg/day 1.0E-01 mg/kg/day l.E-04 
Toxicity Equivalency (Dioxin—'urans) 0.0000011 mg/l 3.7E-12 mg/kg/day 1.5E+05 mg/kg/day 6.E .7 1.3E-I0 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 6.E-07 2.E-02 
D6RMAL 	 TelracUora—+-—: 0.00055 mg/l I.8E-08 mg/kg'day 5 .4E.I mg/kg/day l.E-08 6.5E-7 mg/kg/day 1.06-02 mg/kg/day 6.E-05 

bis(2 —hylh—ytlphthalale 0.001 mg/l 8.864)8 mg/kg/day 1,45-02 rag/kg/day l.E-09 3.1E-06 mg/kg/day 2.06-02 rag/kg/day 2.E-04 
Aldrin 0.000011 mg/I- 5.6E-11 mg/kg/day 1.7E+01 mg/kg/day l.E-09 2.06-09 mg/kg/day 3.06-05 mg/kg/day 7.E-05 
alpha4—Jordane 0.00000069 mg/I 8.2E-11 mg/kg/day 3.5E-OI mg/kg/day 3.E-II 2.964)9 mg/kg/day 5.0E4M mg/kg/day 6.E-06 
-roclor-1254 0.0006 mg/l 2.0E+00 mg/kg/day 2.0E-05 mg/kg/day 
dclta-BHC 0.(X)00-- " mg/l NC NC 7.4E-09 mg/kg/day 3.06-04 mg/kg/day 2.E-05 
E—losuIfan Sulfate 000043 mg/l NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.0000028 mg/l NC NC 3.9E-09 mg/kg/day 3.064)4 mg/kg/day l.E-05 

-
gamma4_hlo—ane 0.000025 mg/l 3.0E-O9 rag/kg/day 3.5E-OI rag/kg/day l.E-09 I.0E-07 mg/kg/day 5.0E-O4 mg/kg/day 2.E-04 
Arsenic 0.0044 mg/l I.6E-09 mg/kg/day 1.5E+00 nig/kg/day 2.6-09 5.6E-08 mg/kg/day 3.05-04 mg/kg/day 2.E-04 

MACTEC En| nd Consulting, Inc 
31116.23 
P:\W7-_ArTCO_-N. 'wtrBJ-„\TX3-riT-A\irJT-R_.^ PagcT 

file://P:/W7-_ArTCO_-N


TABLE 7.1..CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY . CURRENT/FUTURE • RESIDENT -CHILD - COMBINED FISH DIET • ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE U N I T  S 

INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNITRISK CANCER RISK 
INTAI_-!XPOSURE 
CONCENTRATION 

RrD/RICrl) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 1 , UNITS VALUE UNITS VALUE 1 UNITS 

Barium 0.044 mg/1 NC NC 5.6E4V7 mg/kg/day 4.9E-03 mg/kg/day l.E-04 

Chromium 0.018 mg/I NC NC 4.6E4I7 mg/kg/day 7.5E-05 mg/kg/day 6. E-03 

Lead 0.021 mg/I - - -
Manganese 0.98 mg/I NC NC 1.264)5 rag/kg/day 9.6E-04 mg/kg/day l.E-02 

Mercury 0.00000319 mg/l NC NC 4.16-11 rag/kg/day 2.1E-05 mg/kg/day 2.64)6 

Thallium 0.0037 mg/l NC NC 4.7E-08 mg/kg/day 8.0E-05 mg/kg/day 6,6-04 

Nitrate 0.76 mg/l NC NC - 1.66+00 mg/kg/day 

Nitrite-N 0.12 mg/l NC NC - 1.0E-01 rag/kg/day 

Toxicity Equivalency (Dioxina/Furans) 0.0000011 mg/l I .3E-9 mg/kg/day 1.5E+05 mg/kg/day 2.E-04 4.SE-8 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.6-04 2.5-02 

EXPOSURE POHNT TOTAL 2.64)4 4.6-02 

EXP0SUR6 M6DIUM TOTAL 2.54)4 4.6-02 

SURFACE WAT ;R TOTAL 2.E-04 4.E-02 

BIOTA C0MBIN6D FISH DIE ALLENDALE POND INGESTION Acenaphthylene 0.002 m g / k  g NC NC 3.86-07 mg/kg/day 6.0E-02 mg/kg/day 6.5-06 

Bena-(a)anthracen e 0.0014 m g / k  g 7.7E-09 mg/kg/day 7.3E4H (mg/kg/dayM 6.E-09 2.76-07 mg/kg/day 3.064)2 mg/kg/day 9.E-06 

Bcr_o(a)py—nc 0.0015 m g / k  g 8.2E-09 mg/kg/day 7.3E+00 (mg/kg/dayH 6 6-08 2.9E4)7 mg/kg/day 3.064)2 mg/kg/day 1.54)5 

BenzC-jnuoranth—e 0.0016 m g / k  g 8 8E-09 rag/kg/day 7.3E-OI (mg/kg/dayH 6.E-09 3.16-07 mg/kg/day 3.0E-02 mg/kg/day 1.6-05 
Bc_-(g,b,j)perylene 0.00065 m g / k  g NC NC 1.26-07 mg/kg/day 3.0E-02 mg/kg/day 4.6-06 
Dibenzo.a,h)anth—cene 0.00053 m g / k  g 2.9E4 rag/kg/day 7.3E+00 (mg/kg/dayH 2.E4)8 1.0E-07 mg/kg/day 3.0E-O2 mg/kg/day 3.6-06 
Indc—Kl,2,3 _d)py—ne 0.00073 m g / k  g 4.0E4 mg/kg/day 7.3E-01 (mg/kg/dayH 3.6-09 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.6-06 

Phcnanth—ne 0.00975 m g / k  g NC NC I.9E4 mg/kg/day 3.0E-02 rag/kg/day 6E-05 

4.4'-DDD 0.0128 m g / k  g 7.0E-8 mg/kg/day 2.464)1 (mg/kg/dayH 2.64)8 2.5E-6 mg/kg/day 5.0E-O4 mg/kg/day 5.E-03 

4.4'-DDE 0.0249 mg/k% I.4E4I7 mg/kg/day 3.4E-01 (mg/kg/dayH 5.6418 4.8E-06 mg/kg/day 5.054)4 tng/kg/day l.E-02 
4.4'-DDT 0.00789 m g / k  g 4.3E-08 mg/kg/day 3.4E-01 (mg/kg/dayH 1.6-08 I.5E-06 mg/kg/day 50E4M mg/kg/day 3.54)3 
a]pha4—ilonlane 0.0214 m g / k  g I.2E 4)7 mg/kg/day 3.564)1 (mg/kg/dayH 4.E4I8 4.1E416 mg/kg/day 5.0E4M mg/kg/day 8.5-03 

A-Clot-l2S4 I.8SS3 m g / k  g 1.0E-05 mg/kg/day 2.06+O0 (mg/kg/dayH 2.E-05 3.6E4M mg/kg/day 2.0E-05 rag—g/day 2.E+01 

Aroclor-1268 0.02673 m g / k  g I.SE-07 mg/kg/day 2.0E+00 (mg/kg/dayH 3.E-07 5.1E-06 mg/kg/day 2.0E-05 rag/kg/day 3.E-01 

beu-BHC O.OOOS m g / k  g 2.7E4 mg/kg/day 1.8E+O0 (mg/kg/dayH 5.E-09 9.6E-08 mg/kg/day 3.0E-4 mg/kg/day 3-E4M 
Dieldrin 0 .0088  9 m g / k  g 4.964)8 rag/kg/day 1.66+01 (mg/kg/dayH 8.E-07 1.76-06 mg/kg/day 5.06-05 mg/kg/day 3.6-02 
Endosulfan Sulfate 0.001 m g / k  g NC NC l.9E4)7 mg/kg/day 6,06-03 mg/kg/day 3,64)5 
Endrin Aldehyde 0 ,000  5 m g / k  g NC NC 9.66-08 mg/kg/day 3.06-04 mg/kg/day 3.64)4 
gammaOhlofdane 0.00 8 m g / k  g 4.4E-08 mg/kg/day 3.564)1 (mg/kg/day )-l 2,E4» 1.56-06 mg/kg/day 5 06434 mg/kg/day 3.64)3 
Heptachlor 0 .00050  7 m g / k  g 2.8E-09 mg/kg/day 4.5E+O0 (mg/kg/dayH 1 E-08 9.76-08 rag/kg/day 5.0E-04 mg/kg/day 2.E-04 
Heptachlor Epoxide 0.001 1 m g / k  g 6.0E-09 mg/kg/day 9.16+00 (mg/kg/dayH S.E-08 2.164)7 mg/kg/day 1.3E-05 mg/kg/day 2. E-02 
Technical Chlordane 0.46 8 m g / k  g 2.6E-06 mg/kg/day 3.5E-01 (mg/kg/day )-l 9.E417 9.06-05 mg/kg/day 5.0E-04 mg/kg/day 2.E 4)1 
Cadmium 0.06  4 m g / k  g NC NC I.2E415 mg/kg/day 1.064)3 mg/kg/day l.E-02 
Chromium 0.10 3 m g / k  g NC NC 2.064)5 mg/kg/day 3.06-03 rag/kg/day 7.E-03 
Lead 0 ,3  7 m g / k  g 2.0E-O6 mg/kg/day - 7.1 E-05 mg/kg/day 
Manganese 6.7 rag/kg NC NC 1.36-03 mg/kg/day 1.4E-01 mg/kg/day 9.E-03 
Mercury 0.144 m g / k  g NC NC 2.8E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E4)2 
Mercury (methyl) 0 .20 8 m g / k  g NC NC 4.0E-05 mg/kg/day 1.OE-04 mg/kg/day 4.E-01 
Toxicity Equiva—Ky (PCB Congenc— 0.000027 5 m g / k  g I.5E-I0 mg/kg/day 1.56*05 (mg/kg/dayM 2.E-05 5.36-09 mg/kg/day 
Toxiciry Equivalency (Dioxins/Fumns) 0.000301 m g / k  g 1.6E-09 mg/kg/day I.5E+05 (mg/kg/dayM 2.E-04 5.8E4I8 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.E-04 1.9.6+01 
EXPOSURE POINT TOTAL 3.E-04 1.9.E+01 

EXPOSURE MEDIUM TOTAL . 3.E-04 I.9.E+01 
COMBINED FISH DIET TOTAL 3.E-04 1.9.E+0I 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.9.E+01 

NOTES: 
. (1) - Blank cells indicate that an RfD or RfC u nol avatailable from the sources used to obtain dose-response data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
- - Not Calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KM 

Checked by; RAT 
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TABLE 7.19.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE  RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET . LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE ; UNITS 

CANCER RISK 
INTAKE—XPOSURE 
CONCENTRATION 

VALUE IINITS 

RID/RICd) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-Methylnaphthalene 0.1 mg/kg NC NC 5.96-10 mg/kg/day 2.0E.2 mg/kg/day 3.6-08 

4_hloro-3-mclhyIph— ol 1.4 mg/kg NC NC 8.2E-09 mg/kg/day 5.0E-03 mg/kg/day 2.E-06 

4-Nitrophcnol 2.2 mg/kg NC NC 1,36-08 •mg/kg/day 

Acenaphthylene 0.42856 mg/kg NC NC 2.5E4» mg/kg/day 6.0E4)2 mg/kg/day 4.E-08 
Benzo(a,amhnicene 2.8 mg/kg 9.4E-10 mg/kg/day 7.3E.1 (mg/kg/dayH 7.E-10 1.66-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07 

Be_o(a)pyrene 2.9 mg/kg 9.7E-10 . mg/kg/day 7.3E+00 (mg/kr/dayH 7 .E .  9 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07 

Bct_o(b)—ioramhen c 4.5 mg/kg l.SE-09 rag/kg/day 7.3E-0I (mg/kg—ayM l.E-09 2.6E-08 tng/kg/day 3.0E.2 rag/kg/day 9.E-07 

Betizo(g.l—)peryh—e 3 mg/kg NC NC 1.8E-08' mg/kg/day 3.0E.2 mg/kg/day 6.E-07 
Benzo(k)IInor_ilh—c 2.1 mg/kg 7.0E-IO mg/kg/day 7.3E-02 (mg/kg/day)-I 5.E-11 1.2E438 rag/kg/day 3.0E-2 mg/kg/day 4.E-07 
bis(2-Emylhexyllphlhalatc 5.2 mg/kg 1.7E-09 mg/kg/day 1.4E-02 (mg/kg/dayM 2.E-11 3.1E4J8 rag/kg/day 2.0E4V2 mg/kg/day 2.E-06 

Di—n_o(a,h)anlh—ccne 0.77 mg/kg 2.6E-I0 rag/kg/day 7.3E+00 (rag/kg/dayH 2.E4» 4.5E-09 mg/kg/day 3.0E4)2 mg/kg/day 2.E-07 
Ind eno( 1,2,3 -cd)pyrcne 2.7 mg/kg 9.1E-I0 rag/kg/day 7.3E-01 (rag/kg/dayH 7.E-I0 166-08 mg—g/day 3.0E-02 mg/kg/day 5.5-07 
N-Nitroso_i_-f—ipylaraine 1.3 mg/kg 4.4E-I0 rag/kg/day 7.0E+00 (mg/kg/dayH 3.E-09 7.6E419 mg/kg/day 
Pentac hlorophenol 1.4 mg/kg 4.7E-I0 mg/kg/day I.2E-0I (mg/kg/dayH 6.E-1 I 8.2E439 mg/kg/day 3.0E4)2 rag/kg/day 3.5-07 
Phenanlh—ne 2.3 mg/kg NC NC I.6E-OS mg/kg/day 3.0E-02 mg/kg/day 5.6-07 
alpha4—lord ane ' 0.032 mg/kg 1.IE-II mg/kg/day 3.5E-01 (mg/kg/dayH 4.E-I2 1.9E-10 mg/kg/day S.OE -04 mg/kg/day 4,E-07 

Aroclor-1254 0.49 mg/kg I.6E-10 mg/kg/day 2.0E+OO (mg/kg/dayH 3.E-I0 2.9E-09 mg/kg/day 2.0E-05 mg/kg/day l.E-04 
Aroclor-1260 0.027 mg/kg 9.IE-12 mg/kg/day 2.0E+O0 (mg/kg/dayH 2.E-II 166-10 mg/kg/day 2.0E-O5 mg/kg/day S.E-06 
Aroclor-1268 0.12 mg/kg 4.05-11 mg—g/day 2.0E+00 (mg-g/dayH S E  l 1 7.06-10 mg/kg/day 2.0E-05 mg/kg/day 4.E.S 
Dieldrin 0.0044 mg/kg I.5E-I2 rag/kg/day 165+01 (mg/kg/dayH 2 6-11 2 66-11 mg/kg/day 5.05-05 nig/kg/day 5.6-07 

Endosulfan II 0.005 mg/kg NC NC 2.95-11 mg/kg/day 6.05-03 mg/kg/day 5.6-09 
6ndosu]fan sulfate 0.0029 mg/kg NC NC 1.75-11 mg/kg/day 6.0E-03 mg/kg/day 3 E 4  » 
gamma-Chtord ane 0.015 mg/kg 5.0E-12 rag/kg/day 3.5E-01 (mg/kg/dayH 2.6-12 8.85-11 mg/kg/day S.OE-04 mg/kg/day 2.6-07 

Technical Chlordane 1.29 mg/kg 4.3E-10 mg/kg/day 3.56-01 (mg/kg/dayH 2 6-10 7.6E-09 tng/kg/day 5.0E4M mg/kg/day 2.6-05 

Antimony 3.1 mg/kg NC NC I.8E-08 mg/kg/day 4.0E4M mg/kg/day 5.E-05 

Arsenic 6.4 mg/kg 2.1 E-09 mg/kg/day 1 5E+00 (mg/kg/dayH 3 E 4  » 3.864)8 tng/kg/day 30E-04 rag/kg/day l.E-04 
Cadmium 2.1 mg/kg NC NC 126-08 mg/kg/day l.OE-03 mg/kg/day l.E-05 

Chromium 200 rag/kg NC NC 1.264)6 mg/kg/day 3.0E4I3 mg/kg/day 4.6-04 

Lead 375 mg/kg 1.35-07 mg/kg/day - 2.264)6 mg/kg/day 
Mangane_ 843 mg/kg NC NC 4.9E-06 mg—g/day 7.IE412 rag/kg/day 7.64)5 

Mercury 0,62 mg/kg NC NC 3.6E-09 rag/kg/day 3.0E-4 rag/kg/day l.E-05 
Nickel 69.2 mg/kg NC NC 4.1E-07 mg/kg/day 2.0E-02 mg/kg/day 2.E-05 
Thallium 0.58 mg/kg NC NC 3.4E419 tng/kg/day 8.0E-05 mg/kg/day 4E4)5 
Vanadium 42.4 mg/kg NC NC 2.564)7 mg/kg/day 7.0E-03  mg/kg/day 4.E-0S 
Toxicity Ilquiva-n-y (1——iu—-am) 0.00179 mg/kg 6.0E-I3 mg/kg/day 1.5E+05 (mg/kg/dayH 9.E-08 I.IE-II mg/kg/day 
Toxicily Equivalency (I'CTl Ciaiuc—r. 0.000033 mg/kg 1 16-14 mg/kg/day 1.56+05 (mg/kg/dayM 2.E4» 1.9E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL ~ 1.6-07 l.E-03 
DERMAL 2-Mclhylnaphlhalcne 0.1 mg/kg NC NC 1.5E-10 mg/kg/day 2.0E-O2 mg/kg/day 7, E-09 

44—loro-3-mcthyIphcnol 1.4 mg/kg NC NC 1.6E-09 mg/kg/day 5.0E-03 mg/kg/day 3.5-07 
4-Nitrophenol 2.2 mg/kg NC NC 2.5E-09 mg/kg/day 
Acenaph-lyl—tc 0.42856 mg/kg NC NC 64E-IO mg/kg/day 6.0E-02 mg/kg/day l.E-08 
Benzo(a)anthraC— e 2.8 mg/kg 2.4E-IO mg/kg/day 7.3E-OI (mg/kg/dayM 2 6-10 4.2E-09 mg/kg/day 3.0E-02 mg/kg/day l.E-07 
Benzo(a)pyrene 2.9 mg/kg 2.SE-I0 mg/kg/day 7.3E+00 (mg/kg/dayM 2.E-09 4.3E-09 mg/kg/day 3.0E-02 mg/kg/day l.E-07 
Benzc4T>)fluo—nthene 4.5 mg/kg 3.8E-IO mg/kg/day 7.3E-OI (mg/kg/dayM 3.E-10 6.7E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E 4)7 
Bei_o(g,b,i)perylene 3 mg/kg . NC NC 4.5E-09 rag/kg/day 3.0E4J2 mg/kg/day 1.5-07 
Benzo(k)fluo—nthene 2.1 mg/kg 1 86-10 mg/kg/day 7.3E-02 (mg/kg/dayM l.E-ll 3 15-09 mg/kg/day 3.0E4>2 mg/kg/day l.E-07 
bis(2-E_yIh—yl)p_halatc 5.2 mg/kg 3.4E-I0 mg/kg/day I.4E-02 (mg—g/dayM 5.E-12 5.9E-09 mg—g/day 2.0E-02 rag/kg/day 3.6-07 
Dibenzo(a,h)anlh—cene 0.77 mg/kg 6.56-11 mg/kg/day 7.3E+00 (mg/kg/dayH 5.E-10 1 16-09 mg/kg/day 3.0E-02 mg/kg/day 4.E-08 
Inde—<l,2,3-cd)pyrenc 2.7 rag/kg 2.36-10 mg/kg/day 7.3E-1 (nig/kg/dayH 2,6-10 4.0E-09 rag/kg/day 3.0E 4)2 mg/kg/day 1.64)7 
N-Nirroso-di-n-propylaraine 1.3 mg/kg 8.5E-11 mg/kg/day 7.0E+00 (mg/kg/dayH 6.E-I0 I.5E-09 mg/kg/day 
Pen tachlo—phenol 1.4 mg/kg 2.3E-10 rag/kg/day 1,25-01 (mg/kg/dayH 3.6-11 4.0E-09 mg/kg/day 3.0E4V2 mg/kg/day 1.5-07 
Phenanthrene 2.8 mg/kg NC NC 4.2E-09 mg/kg/day 3.054)2 mg/kg/day 1.6-07 
alpha4-ifordane 0.032 mg/kg 8.3E-I3 mg/kg/day 3.5E-01 (rag/kg/day)-1 3.E-I3 I.5E-11 mg/kg/day 5 .06.4 mg/kg/day 3.E-08 
Aroclor-1254 0.49 mg/kg 4.56-11 rag/kg/day 2.0E+O0 (mg/kg/dayH 9.E-I I 7.8E-I0 mg/kg/day 2 .06-5 mg/kg/day 4.E-0S 
Aroclor-1260 0.027 mg/kg 2.5E-I2 rag/kg/day 2.0E+O0 (mg/kg/dayH 5 6-12 4 36-11 mg/kg/day 2.0E -05 mg/kg/day 2E-06 
Aroclor-1268 0.12 mg/kg 1,15-11 mg/kg/day 2.0E+00 (mg/kg/dayH 2.E-11 1.9E-10 mg/kg/day 2.0E -05 mg/kg/day 1 E-05 
Dieldrin 0.0044 mg/kg 2.9E-13 mg/kg/day 1.6E+01 (mg/kg/dayH 5.E-I2 . 5.0E-I2 rag/kg/day 5.0E-05 mg/kg/day l.E-07 
Bndosulfan II 0.005 • mg/kg NC NC 5.7E-12 rag/kg/day 6.0E-03 mg/kg/day l.E-09 
Endosulfan sulfate 0.0029 mg/kg NC NC 3.3E-12 rag/kg/day 6.0E-03 mg/kg/day 6.E-I0 
gamma4-ilordane 0.015 mg/kg 3.9E-13 mg/kg/day 3.3E-OI (nig/kg/dayM I.E-13. 6.8E-12 mg/kg/day 5.06-04 rag/kg/day l.E-08 
Technical Chlordane 1.29 mg/kg 3.4E-I1 mg/kg/day 3.5E-OI (mg/kg/dayM I.E-11 5.9E-10 mg/kg/day 5.0E-04 mg/kg/day l.E-06 
Antimony 3.1 mg/kj NC NC 6.0E415 mg/kg/day 

MACTEC Engineering and Consnltlng, In  c 
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TABLE 7.19—T 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNITRISK 
CANCER RISK 

INTAKE/EXPOSURE 
CONCENTRATION 

RfD/RfC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

Arsenic 6.4 mg/kg I.3E-I0 mg/kg/day I.5E+00 (mg/kg/dayH 2.E-10 2.2E-09 mg/kg/day 3.0E-O4 mg/kg/day 7.E-06 

Cadmium 2.1 mg/kg NC NC 2.4E-I1 mg/kg/day 2.5 E-05 mg/kg/day l.E-06 

G—imium 200 mg/kg NC NC 7.5E-05 mg/kg/day 

Lead 375 mg/kg 0.06+00 mg/kg/day -
Manganese 843 mg/kg NC NC 2.8E-03 mg/kg/day 

Me—ury 0.62 mg/kg NC NC 2.1E-05 mg/kg/day 

Nickel 69.2 mg/kg NC NC 8.0E-04 rag/kg/day 

Thallium 0.58 mg/kg NC NC 8.0E-05 mg/kg/day 
Vanadium 42.4 mg/kg NC NC 1.8 E-04 mg/kg/day 
Toxicity Equivalency (Dioxins'Furans) 0.00179 mg/kg 3.5E-I4 rag/kg/day I.5E+05 (rag/kg/dayH 5.E-09 6.IE-I3 mg/kg/day 
Toxicity 6quivalency (PCB Conge—— 0.000033 mg/kg 6,56-16 mg/kg/day 1.5E+05 (mg/kg/dayH I.E-10 1.16-14 mg/kg/day 

EXP0SUR6 ROUTE TOTAL 9.E4I9 6.E-05 

6XPOSUR5 POINT TOTAL 1.E4V7 1.E4J3 
EXPOSURE MEDIUM TOTAL 1.E4V7 l.E-03 

SEDIMENT TO' AL l.E-07 l.E-03 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acenaphthylene 0.00000132 mg/l NC NC 7.7E-I3 mg/kg/day 6.0E-02 mg/kg/day I.E-11 

WATER bis(2-Elhylh— yl)phthalate 0.017 mg/l 5.7E-IO mg/kg/day I4E-02 mg/kg/day 8.E-I2 1.0E4)8 mg/kg/day 2.0E-O2 mg/kg/day 5. E-07 

Aldrin 0.000023 mg/I 7.7E-13 mg/kg/day 1.7E+0I rag/kg/day I.E-11 146-11 mg/kg/day 3.0E-O5 mg/kg/day 5.E-07 
alpha4—lordane 0.000019 mg/I 6.4E-13 mg/kg/day 3.5E-0I rag/kg/day 2.E-I3 1.IE-II tng/kg/day 5.0E-O4 mg/kg/day 2. E-08 
Endosulfan Sulfate 0.0000032 mg/l NC NC 1.9E-I2 mg/kg/day 6.0E-03 mg/kg/day 3.E-I0 
Endrin Aldehyde 0.000005 mg/l NC NC 2 95-12 mg/kg/day 3.0E-04 mg/kg/day I.E-08 
gamma -Oilordane 0.000021 mg/l 7.0E-13 mg/kg/day 3.5E-OI mg/kg/day 2.E-I3 . I.2E-I1 mg/kg/day 5.0E-O4 mg/kg/day 2. E-08 

Arsenic 0.O046 mg/l I.5E-I0 mg/kg/day I.SE+00 mg/kg/day 2.E-10 2.76-09 mg/kg/day 3.0E-O4 mg/kg/day 9, E-06 
Barium 0.021 mg/l NC NC I .2E-8 . mg/kg/day 7.0E-02 mg/kg/day 2. E-07 

Chromium 0.0023 mg/l NC NC L4E439 mg/kg/day 3.0E-03 mg/kg/day 5. E-07 

Lead 0.0044 mg/l 1.56-10 rag/kg/day - 2.664)9 mg/kg/day 
Manganese 0.13 mg/l NC NC 7.664)8 mg/kg/day 2.4E-02 mg/kg/day 3.E-06 

Mercury 0.00000394 mg/l NC NC 2.36-12 mg/kg/day 3.0E-O4 mg/kg/day 8.E-09 
Thallium . 0.0022 mg/1 NC NC 1.36-09 mg/kg/day 8.0E-O5 mg/kg/day 2. E-05 
Nitrate 0.76 mg/l .NC NC 4.SE4J7 mg/kg/day I.6E+00 mg/kg/day 3, E-07 
Nlltlle-N 0.084 mg/l NC NC 4.964)8 mg/kg/day 1.0E-01 mg/kg/day S.E-07 
ToX—ly Itquivs—_v (llji—ii—'iiran.) 0.0O0OO0I3 mg/l 4 4F.-I5 mg/kg/day l.SE+05 mg/kg/day 7.E-10 7,66-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 9.E-10 3.6-05 

DERMAL Acenaphthylene 0.00000132 mg/l NC NC - 6.0E-02 mg/kg/day 
bis(2 —hylhexyl)phthalale 0.017 mg/l 4.8E-07 mg/kg/day 1.46-02 mg/kg/day 7.E-09 8 46-06 mg/kg/day 2.0E-O2 mg/kg/day 4. E-04 
Aldrin 0.000023 mg/I 3.86-11 mg/kg/day L7E+0I mg/kg/day 6.E-I0 6.6E-10 mg/kg/day 3.0E-05 mg/kg/day 2.E-05 
alpha4—i lordane 0.000019 mg/I 7.3E-10 mg/kg/day 3.5E-OI mg/kg/day 3.E-10 1.36-08 mg/kg/day 5.0EJM mg/kg/day 3. E-05 
Endosulfan Sulfate 0.0000032 mg/l NC NC - 6.0E-03 mg/kg/day 
6ndrin Aldehyde 0.0OOO05 mg/l NC NC I.IE-09 mg/kg/day 3, OE-04 mg/kg/day 4. E-06 
g_nma4——rd ane 0.000021 mg/l 8.0E-10 mg/kg/day 3.5E-01 mg/kg/day 3.E-10 I.4E-08 mg/kg'day 5. OE-04 mg/kg/day 3. E-05 

- Arsenic 0.0046 mg/l 5.4E-I0 mg/kg/day I.5E+00 mg/kg/day 8.E-I0 9.464)9 mg/kg/day 3.0E-04 mg/kg/day 3.E-05 
Barium 0.021 mg/l NC NC 4.3E-0S mg/kg/day 4.9E-03 mg/kg/day 9.E-06 
Chromium 0.0023 mg/l NC NC 9.46-09 mg/kg/day 7.5E-05 ' mg/kg/day l.E-04 . 
Lead 0.0044 mg/I - - -Manganese 0.13 mg/I NC NC 2.7E-07 mg/kg/day 9.6E-04 mg/kg/day 3.E-04 
Mercury 0.00000394 mg/I NC NC 8.0E-I2 mg/kg/day 2.1 E-05 mg/kg/day 4.E-07 
TTiallium 00022 mg/I NC NC 4.5E-09 mg/kg/day 8.0E-05 mg/kg/day 6. E-05 
Nitrate 
Nitritc-N 

0.76 
0.084 

mg/I 
mg/l 

NC 
NC 

NC 
NC . I.6E+O0 

l.OE-01 
mg/kg/day 
mg/kg/day 

Toxicity Equivolcncy (Dioxms/Fu—ns) 0.00000013 mg/I 4 96-11 rag/kg/day 1.5E+05 mg/kg/day 7.E-06 _8 55-10 mg/kg/day 

EXPOSURE ROUTE TOTAL 7.E-06 I. E-03 
EXP0SUR6 POINT TOTAL 7.E-06 l.E-03 

EXPOSURE MEDIUM TOTAL 7.6-06 l.E-03 
SURFACE WATER TOTAL 7.E-06 I. E-03 

MACTEC El and Consulting, Inc. 
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TABLE 7.I9.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET . LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATIONi RECREATIONAL ANGLER 

RECEPTOR ACE; ADULT 


EPC CANCER RISK CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE 

MEDIUM 	 CHEMICAL CSF/UNIT RISK 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION l 

VALUE UNITS VALUE -UNITS 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION 	 Acenaphthylene 0.002 mg/kg NC NC 
Benzol a)anthn-Cn e 0.00443 mg/kg 3 . IE-8 mg/kg/day 7.3E4H (mg/kg/dayH 

Benzo(a)pyn—c 0.0022 mg/kg I.SE-08 rag/kg/day 7.3E+O0 (mg/kg/dayM 
Benzo(b)i—oranthene 0.003 mg/kg 2,15-08 mg/kg/day 7.3E.I (mg/kg/dayM 
Benzo(g,b,i)perylene 0.0017 mg/kg NC NC 
—ber_o(a.h)a—hraccnc 0.0012 mg/kg 8.4E-09 rag/kg/day 7.3E+O0 (mg/kg/dayM 
Ir_eno(1.2.3-cd)py—nc 0.0019 mg/kg I.3E-0S mg'kg/day 7.3E-0I (mg/kg/dayM 
Phenanth—ne 0.014 mg/kg NC NC 
M'-DDD 0.027 mg-g 1.9E-07 mg/kg/day 24E-0I (mg/kg/dayM 
4,4'-DDE • 0,08941 mg/kg 6.264)7 mg/kg/day 3.4E-1 (mg/kg/dayM 
4.4'-DDT 0.003 mg/kg 2. IE-08 mg/kg'day 3.464)1 (mg/kg/dayM 
alpha-Chlordane 0.02 mg/kg 1.464)7 mg/kg/day 3.5E.I (mg/kg/dayM 
Aroclor-1254 2.13 mg/kg 1.5E415 mg/kg/day 2.0E+O0 (mg/kg/dayH 
Aroclor-1268 0.0215 mg/kg 1.5E417 mg/kg/day 2.0E+00 (mg-g/dayH 
beta-BHC 0.0008 mg/kg 3.6E4)9 mg/kg/day 1.8E+00 (mg/kg/day)-! 
Dieldrin 0.0057 mg/kg 4.0E-0S mg/kg/day I.6E+0I (mg/kg/dayM 
gamma4—ilordane 0.013 mg/kg 9.1E4I8 mg/kg/day 3.564)1 (mg/kg/dayM 
Heptachlor Epoxide 0.0014 mg/kg 9.SE-09 mg/kg/day 9.IE+00 (mg/kg/dayM 
Technical Chlordane 1.02 mg/kg 7.1E-06 mg/kg/day 3.5E-01 (mg-g/dayH 
Arsenic 0.024 mg/kg I.7E-07 mg/kg/day I.5E+00 (mg/kg/dayH 
Cadmium 0.017 mg/kg NC NC 
O—iraiura 0,197 mg/kg NC NC 
Lead 0.33 mg/kg 2.3E-06 rag/kg/day -
Manganese 431 mg/kg NC NC 
Merc nry 0.141 mg/kg NC NC 
Mercury (methyl) 0.127 mg/kg NC NC 
Tt—katy Equivalency (PCB Congt—rs 0.0000257 mg/kg 185-10 mg/kg/day 1.5E+05 (mg/kg/dayM 
Toxicity Equivalency (Dioxi_—-ana) 0,00037 mg/kg 2.66-09 rag/kg/day 1.5E+05 (mg/kg/dayM 

EXPOSUR6 ROUTE TOTAL 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FIS • DIET TOTAL 

TOTAL RECEPTOR RISK AC tOSS AL L M E D I A 

NOTES: 

( t)-Blank cells indicate thai an RfDor RfCtsnoi avalailablc from the sources used to obtain dose-response data for this risk assessment. 

NC • Nol carcinogenic by this exposure route, 


' NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 
- • Not calculated; dosc-rcsponsc data and/or dermal absorption values are not available. 

Prepared by: KJA 

Checked by: RAR 


NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE HAZARD RID/RrC(l) CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS 

2.46-07 mg/kg/day 6.0E-02 mg/kg/day 4.E-06 
2.E-08 5.4E-07 mg/kg/day 3.0E412 nig/kg/day 2.6-05 
l.E-07 2.76-07 rag/kg/day 3.0E4T2 mg/kg/day 9.6-06 
2.E-08 3.7E-07 mg/kg/day 3.0E412 mg/kg/day l.E-05 

2.164)7 mg/kg/day 3.0E4>2 mg/kg/day 7.6-06 
6.E-08 1.56-07 mg/kg/day 3.0E4)2 mg/kg'day 5.6-06 
l.E-03 2.36-07 mg—g/day 3.0E-02 mg/kg/day 8.6-06 

1.764)6 rag/kg/day 3.064)2 mg/kg/day 6.5-05 
5.E-08 3.364)6 mg/kg/day 5.064M mg/kg/day 7.5-03 
2.E4)7 1.1E-05 mg/kg/day 5.064M mg/kg/day 2.E-02 
7.6-09 3.7E-07 mg/kg/day 5.0E4M mg/kg/day 7.E-04 
5.E-08 2.4E-06 mg/kg/day S.OE-4 mg/kg/day 5.E-03 
3.E-05 2.6E-04 rag/kg/day 2.064)5 mg/kg/day 1.5+01 
3.E-07 2.65-06 mg/kg/day 2.064)5 rag/kg/day l.E-01 
l.E-08 9 864)8 mg/kg/day 3.05-04 mg/kg/day 3.5-04 
6.B-07 6.9E-07 mg/kg/day 5 0 E .  5 mg/kg/day l.E-02 
3 E-08 1.6E416 tng/kg/day S.OE-04 mg/kg/day 3.6-03 
9.6-08 1.7E-07 mg/kg/day I.3E-05 mg'kg/day 1.6-02 
2 6-06 I.2E4H mg/kg/day S.OE-04 mg/kg/day 2.6-01 
3.E4>7 2.9E-06 mg/kg/day 3.0E-O4 mg'kg'day l.E-02 

2.1E4- mg/kg/day l.OE-03 mg/kg'day 2.E-03 
2.4E4)5 mg/kg/day 3.0E-03 mg/kg/day 8.E-03 
4.0E-05 mg/kg/day 
5.3E-04 mg/kg/day 146-01 rag/kg/day 4.E-03 
l.7E4)5 mg/kg/day 3.0E-04 rag/kg/day 6.E-02 
l.5E4)5 mg/kg/day I.0E4M mg/kg/day 2.5-01 

3.E-05 3.1 E-09 mg/kg/day 
4.6-04 4.5E-08 mg/kg/day 

4.E-04 1.4.E+01 

4.E-04 . . 1.4.E+01 

4 E-04 1.4.E+0I 

4.E-04 1.4.E+01 


5.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA,] 1.4.E+01 


MACTEC Engineering and Conialtlng. In  c 
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TABLE 7.20.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CU-RENT/rUTURE  RECREATIONAL ANGLER - OLDER CHILD - COMBINED PISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

YALVf. UNITS 

CSF/UT-TRISK 

VALUE UNITS 

CANCER RISK 
1NTAKE-XPOSURE 
CONCENTRATION 

VALVE UNITS 

R1D/RIC (1) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-MelhyInaphthal— c 0.1 mg/kg NC NC 9.IE-I0 mg/kg/day 2.0E-2 mg/kg/day S.E-08 
44_loro-3-mcthylph—ol 14 mg/kg NC NC 136-08 mg/kg/day S.OE-03 tng/kg/day 3.E-06 
4-NitropheIKit 2.2 mg/kg NC NC 2,06-08 mg/kg/day 
Acenaphthylcne 0.42856 mg/kg NC NC 3.9E4» mg/kg/day 6.0E 4)2 mg/kg/day 7.E-08 
Benzo(a)anlhnicenc 2.8 mg/kg I.IE-09 rag/kg/day 7.3E-OI (nig/kg/day)-1 8 5-10 2.6E-08 mg/kg/day 3.0E-02 nig/kg/day 9.E-07 
Be_o(a)pyrcnc 2.9 mg/kg I.IE-09 rag/kg/day 7.3E+O0 (mg/kg/day M 8.E-09 2.6E-08 mg/kg/day 3.0E-02 rag/kg/day 9. E-07 
Benzo(b)(1uO—nlhene 4.5 mg/kg I.SE-09 rag/kg/day 7.3E-OI (mg/kg/dayM l.E-09 4. IE-08 mg/kg/day 3.0E-02 mg/kg/day I.E-06 
Benzo(g,h.i)peryIenc 3 mg/kg NC NC 2.7E-08 mg/kg/day 3.06-02 mg/kg/day 9.6-07 
Benzo(k)—unanthene 2.1 mg/kg 8.2E-IO mg'kg/day 7.364)2 (mg/kg/dayH 6 5-11 1.9E-08 mg/kg/day 3.064)2 mg/kg/day 6.6-07 

bis/2 __ylhexyl)phlhalate 5.2 mg/kg 2.0E-O9 rag/kg/day I.4E 4)2 (mg/kg/dayH 3.E-1I 4.7E-08 mg/kg/day 2.0E412 mg/kg/day 2.5-06 
Dibenzo(a,h)anI]—icene 0.77 mg/kg 3.0E-I0 mg/kg/day 7.3E+O0 (mg/kg/dayM 2.E-09 7.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.5-07 
Indcno(l,2,3-cd)pyrene 2.7 mg/kg 1.164)9 mg/kg/day 7.3E.1 (rag/kg/day )-l 8.E-I0 2.554)8 mg/kg/day 3.0E-02 mg/kg/day 8.6-07 
N-Nitroso _i--propylamine 1.3 mg/kg 5.I6-I0 mg/kg/day 7.0E+O0 (mg/kg/dayH 4.E4» I.2E418 mg/kg/day 
Pentachlorophcnol 1.4 mg/kg 5.56-10 mg/kg/day 1 2E-0I (mg/kg/day )-l 7.E-11 1.354)8 mg/kg/day 3.0E-02 mg/kg/day 4.6-07 
Phenanthrene 2.8 mg/kg NC NC 2.6E-08 mg/kg/day 3.06-02 mg/kg/day 9.6-07 
alpha4—lord ane 0.032 rag/kg 1.35-11 mg/kg/day 3.5E41I (mg/kg/dayH 4.E-I2 2.9E-10 mg/kg/day S.OE-04 mg/kg/day 6.6-07 
Aroc lor-1254 0.49 mg/kg 1.95-10 mg/kg/day 2.0E+00 (mg/kg/dayH 4 6-10 4.56-09 mg/kg/day 2.0E4)5 nig/kg/day 2.6-04 
Aroclor-1260 0.027 mg/kg - 1.IE-II rag/kg/day 2.0E+00 (mg/kg/dayH 2 E l  l 2.56-10 mg/kg/day 2.0E-05 mg/kg/day 1.6-05 
Aroclor-1268 0.12 mg/kg 4.7E-II mg/kg/day 2.0E+00 (mg/kg/dayH 9.6-11 1.16-09 mg/kg/day 2.05-05 mg/kg/day 5.6-05 
Dieldrin 0.0044 mg/kg 1.76-12 mg/kg/day I.6E+01 (mg/kg/dayH 3.E-II 4.0E-1I mg/kg/day 5.0E-05 mg/kg/day 8.6-07 
Endosullan II 0.005 mg/kg NC NC 4.66-11 mg/kg/day 6.0E4V3 mg/kg/day 8.E-09 
Endosulfan sulfate 0.0029 mg/kg NC NC 2.66-11 mg/kg/day 6.0E 4)3 rag/kg/day 4,6-09 
gamraa-Chlo—ane 0.015 mg/kg 5.9E-I2 mg/kg/day 3.5E-01 (mg/kg/dayH 2.6-12 1.46-10 mg/kg/day 5.06-04 mg/kg/day 3,5-07 
Technical Chlordane 1.29 mg/kg S.OE-10 mg/kg/day 3.5E-01 (mg-g/dayH 2.E-I0 1,26-08 mg/kg/day S.OE .4 mg/kg/day 2.6-03 
Antimony 3.1 mg/kg NC NC 2.SE-08 mg/kg/day 4.06-04 mg/kg/day 7.E-05 
Arsenic 6.4 mg/kg 2.5E4W mg—g/day 1.5E+00 (mg/kg/dayH 4.6-09 5.8E-8 rag/kg/day 3,06-04 mg/kg/day 2.64M 
Cadmium 2.1 mg/kg NC NC 195-08 mg/kg/day 1.06-03 rag/kg/day 2.E-0S 
Chromium 200 rag/kg NC NC 1864)6 mg/kg/day 3.0E-03 nig/kg/day 6.E-04 
Lead 375 mg/kg 1.56-07 rag/kg/day - 3.4E-06 rag/kg/day 
Manganese 843 mg/kg NC '. NC 7.7E4V5 mg/kg/day 7.1E4.2 mg/kg/day 1.E4M 
Mercury 0.62 mg/kg NC " NC 5.76-09 mg/kg/day 3.0E-04 mg'kg/day 2.E-0S 
Nickel 69.2 mg/kg NC NC 6.3E-07 mg/kg/day 2.0E4)2 mg'kg/day 3.54)5 
Thallium 0.58 mg/kg NC NC 5.364)9 mg/kg/day 8.0E4)5 mg/kg/day 7,6-05 
Vanadium 42.4 mg/kg NC NC 3.9E-07 rag/kg/day 7.0E-3 mg/kg/day 6.E 4)5 
Toxicity Equivalency (l)u-i—/Fur.-) 0,00179 mg/kg 7.0E-I3 mg—g/day l.SE+05 (mg/kg/d-yH LE-07 166-11 mg/kg/day 
Toxicity Equivalency (PCI) Conger-— 0.000033 mg/kg 1.36-14 rag/kg/day I.5E+05 (rag/kg/dayH 2.E-09 3.06-13 rag/kg/day 

6XP0SURE ROUTE TOTAL l.E-07 2.54)3 
D6RMAL 2-Melhylnaphthal—c 0.1 mg/kg NC NC 6.86-10 mg/kg/day 2.0E 4)2 mg/kg/day 3.6-08 

4-Cht0—-3-methyIphenol 1.4 mg/kg NC NC 7.3E4 mg/kg/day 5.0E4)3 mg/kg/day I .E4  -
4-Nimiphenol 2.2 mg/kg NC NC 1.IE-08 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 2.96-09 mg/kg/day 6.0E — mg/kg/day 5.6-08 
Benzo(a)anthnicene 2.8 mg/kg 8,16-10 mg/kg/day 7.3E -01 (mg/kg/dayH 6 6-10 1.96-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07 
Benzo(a)py—nc 2.9 mg/kg 8 45-10 mg/kg/day 7.3E+O0 (mg/kg/dayH 6.E419 2.06-08 mg/kg/day 3.0E4I2 mg/kg/day 7.6-07 
Be_-(b)—loranthenc 4.5 mg/kg 1.3E-09 mg/kg/day 7.3E-01 (mg/kg/dayH l.E4» 3.154)8 mg/kg/day 3.0E.2 mg/kg/day 1.64)6 
Bet.-(g.h.i)r—rylenc 3 mg/kg NC NC 2.06-08 mg/kg/day 3.0E.2 rag/kg/day 7.5-07 
Benzo(k)nuo—nthene 2.1 mg/kg 6.1E-I0 mg/kg/day 7.3E-02 (mg/kg/dayH 4.E-I1 1,46-08 •mg—g/day 3.0E-02 mg/kg/day 5,6-07 
bis(2.E_yIh—yllphthalalc 5.2 mg/kg I.2E419 mg/kg/day I.4E-2 (rag/kg/dayH 2.E-II 2.7E-08 rag/kg/day 2.0E.2 mg/kg/day 1.5-06 
1-i—_s>(a,h)anlh—cene 0.77 mg/kg 2.2E-I0 mg/kg/day 7.3E+00 (mg/kg/dayH 2.E-09 3.254)9 mg/kg/day 3.0E-02 mg/kg/day 2.E-07 
Indeno(l,2.3-—Ipyrene 2.7 rag/kg 7.9E-I0 rag/kg/day 7.3E-01 (mg/kg/dayH 6.E-I0 186-08 mg/kg/day 3.0E4)2 mg/kg/day 6. E-07 
N-Nitniso-di-n-propylamine 1.3 mg/kg 2.96-10 mg/kg/day 7.0E+00 (mg/kg/dayH 2.E-09 6.8E419 mg/kg/day 
Penfa—lorophenol 1.4 mg/kg 7.8E-I0 mg/kg/day 1.2E-01 (mg/kg/dayH 9.E-11 186-08 mg/kg/day 3.0E4)2 mg/kg/day 6.E-07 
Pfaenanthr—e 2.8 mg/kg NC NC I.9E4I8 ing/kg/day 3.0E-O2 mg—g/day 6.E-07 
afpha-Oiloidane 0.032 mg/kg 2.9E-I2 mg/kg/day 3.5E-1 (mg/kg/dayH 1.E-I2 6.7E-II rag—g/day 50E4M mg/kg/day l.E-07 
Aroclor-1254 0.49 mg/kg 1.5E-I0 rag/kg/day 2.0E+00 (mg/kg/dayH 3.E-10 3.65-09 nig/kg/day 2.0E-05 mg/kg/day 2.6-04 
Aroclor-1260 0.027 mg/kg 8.56-12 rag/kg/day 2.0E+00 (mg/kg/dayH 2 E-I 1 2.0E-I0 rag/kg/day 2.0E-05 mg/kg/day 1.6-05 
Aroclor-1268 0.12 mg/kg 3.86-11 mg/kg/day 2.0E+00 (mg/kg/dayM 8 5-11 8.85-10 mg/kg/day 2.0E-05 mg/kg/day 4.6415 
Dieldrin 0.0044 mg/kg 9.8E-I3 mg/kg/day I.6E+01 (mg/kg/dayM 2.E-1I 2.36-11 mg/kg/day 5.0E-05 mg/kg/day 5.E-07 
Endosulfan II 0.005 mg/kg " NC NC 2.6E-II mg/kg/day 6.0E-03 rag/kg/day 4.E-09 

•  , Endosulfan sulfate 0.0029 mg/kg NC NC I.5E-II mg/kg/day 6.0E-03 mg/kg/day 3.6-09 
•- gimima4_hIord ane 0.015 mg/kg I.3E-I2 mg/kg/day 3.5E4H (mg/kg/dayH 5.E-I3 3.IE-II mg/kg/day 5.0E4M mg/kg/day 6. E-08 

Technical Oilordane 1.29 mg/kg 1.26-10 mg/kg/day 3.5E4H (mg/kg/dayH 4.E-I1 2.7E-09 mg/kg/day 5.0E4M rag/kg/day 5 .E4-
Antimony 3.1 mg/kg NC NC 6.0E-05 nig/kg/day 

MACTEC Engineering and Consnlflng, In  c 
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TABLE 7-IO.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UNIT RISK RID/Rtr (1) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

Arsenic 6.4 mg/kg 4.3E-10 rag/kg/day I.5E+00 (mg/kg—ayH 6,6-10 1.0E4)8 mg/kg/day 3.0E-04 mg/kg'day 3.E-05 
Cadmium 2.1 mg/kg NC NC 1 1E-10 rag/kg/day 2.5E-05 mg/kg/day 4.E-06 
Chromium 200 mg/kg NC NC 7.5E-05 mg—g/day 
Lead 375 mg/kg 0.0E+O0 mg/kg/day -Manganese 843 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.62 mg/kg NC NC 2.IE-05 mg/kg/day 
Nickel 69.2 rag/kg NC NC 8.0E-04 mg—g/day 
Thallium 0.58 mg/kg NC NC 8.0E4V5 mg/kg/day 
Vanadium 42.4 mg/kg NC NC 1.8E-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Funins| 0.00179 mg/kg I.2E-I3 mg/kg'day I.5E+05 (mg/kg/dayH 2.E-08 2.8E-I2 mg/kg/day 
Toxicity Equivsle—y (PCB Congener- 0.000033 mg/kg 2.2E-I5 mg/kg/day I.5E+-5 (mg/kg—ayH 3.E-I0 5.2E-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 3.64)8 3.E-04 
EXPOSURE POINT TOTAL 2.E-07 2.E-03 

EXPOSURE MEDIUM TOTAL 2.E417 2.6-03 

SEDIMENT T  O AL l.E-07 2.E-03 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Accnaphlhylcne 0.00000132 n.g/1 NC NC 1.26-12 mg/kg/day 6.05-02 mg/kg/day 2.E-11 
WATER bistf-EthylhexytHrhthalate 0.017 mg/l 6.7E-I0 mg/kg/day I.4E-02 mg/kg/day 9.E-I2 1.664)8 mg/kg/day 2.0E-O2 rag/kg/day 8.E 4)7 

Aldrin 0.000023 rag/1 9.0E-I3 tng/kg/day 1.76+01 mg/kg/day 2 6-11 2.16-11 mg/kg/day 3.0E-05 mg/kg/day 7.E-07 
aloha4-ilordane 0,000019 mg/l 7.45-13 nig/kg/day 3.554)1 mg/kg/day 3.E-I3 1.76-11 mg/kg/day 5.0E4M rag/kg/day 3.E-08 
Endosulfan Sulfate 0.0000032 mg/l NC NC 2.95-12 tng/kg/day 6.06-03 mg'kg'day 5.E-I0 
Endrin Aldehyde 0.000005 mg/l NC NC 4.65-12 mg/kg/day 3.0E-04 mg/kg/day 2.6-08 ' gamma4_iIord ane 0.000021 mg/l 8.2E-13 mg/kg/day 3.564)1 rag/kg/day 3.E-13 196-11 mg/kg/day 5.0E4M mg/kg/day 4.6-08 
Arsenic 0.0046 mg/t 1.8E-I0 mg/kg/day I.5E+00 mg/kg/day 3.E-I0 4.25-09 mg/kg/day 3.06-04 mg/kg/day 1.6-05 
Barium 0,021 mg/1 NC NC 1.95-08 rag/kg/day 7.0E-02 mg/kg/day 3.6-07 
Chromium 0.0023 mg/I NC NC 2.1 E-09 mg/kg/day 3.06-03 mg/kg/day 7.E-07 
Lead 00044 mg/l I.7E-10 mg/kg/day 4.05-09 mg/kg/day -Manganese 0.13 nig* NC NC 1.2E4>7 rag/kg/day 2.464)2 mg/kg/day 5-5-06 
Mercury 0.00000394 mg/1 NC NC 3.6E-I2 mg/kg/day 3.0E-O4 mg/kg/day 1.64)8 
Thallium 0.0022 mgrt NC NC 2.0E4- mg/kg/day 8.064)5 mg/kg/day 3.64)5 
Nitrate 0.76 mg/1 NC NC 6.9E4)7 mg/kg/day 1.65+00 mg/kg/day 4.64)7 
Nllrilc-N 0.084 mg/l NC NC 7,7E4)8 mg/kg/day 1.064)1 mg/kg/day 8.64)7 
Toxicity nqiiiva-ncv (Dioxin— -an .  ) 0.00000013 mg/I 5 IE-IS mg/kg/day l.SE+05 mg/kg/day. S.E-10 1.2E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 1.E419 5.64)5 
DERMAL Acenaphthylene 0.00000132 mg/l NC NC 6.064)2 mg/kg/day -

bis(2-Ethylhexyl)phlhatate 0.017 mg/t 4.06-07 mg/kg/day 1.45-02 mg/kg/day 6.E-09 9.4E-06 mg/kg/day 2.06-02 rag/kg/day 5.6-04 
Aldrin 0.O0O023 mg/I 3.2E-11 mg/kg/day 1.7E+01 mg/kg/day 5.6-10 7.4E-I0 tng/kg/day 3.06-05 mg/kg/day 2.6-05 
alpha4—ilordane 0.000019 mg/I 6 15-10 mg/kg/day 3.5E-0I mg/kg/day 2.6-10 146-08 mg/kg/day 5.0E-04 mg/kg/day 3.5-05 
Endosulfan Sulfate 0.0000032 mg/1 NC NC 6.0E-03 mg/kg/day -Endrin Aldehyde 0.000005 mgt NC NC I.3E4I9 mg/kg/day 3.0E-04 mg/kg/day 4.5-06 
gamma4-l——lane 0.000021 mg/1 6.7E-10 mg/kg/day 3.5E411 mg/kg/day 2.E-10 166-08 mg/kg/day 5.0E-04 mg/kg/day 3.E-05 
Arsenic 0.0046 mg/l 4.5E-I0 mg/kg/day 1.5E+00 mg/kg/day 7.E-10 1 16-08 mg/kg/day 3.0E-O4 mg/kg/day 4.E 4)5 
Barium 0.021 mg/l- NC NC 4.SE41S rag/kg/day 4.964)3 mg/kg/day LE 4)5 
_—imiura 0.0023 mg/l NC NC LIE-OS mg/kg/day 7.56-05 mg/kg/day l.E-04 
Lead 0.0044 mg/I - _ _Manganese 0.13 mg/I NC NC 3.0E4J7 mg/kg/day 9.6E4M mg/kg/day 3.6-04 -
Mercury 0.00000394 mg/t NC NC 9.0E-12 mg/kg/day 2.IE415 mg/kg/day 4.64)7 
Thallium 0.0022 mg/l NC NC 5.0E-O9 mg/kg/day 8.0E-O5 mg/kg/day 6.6-05 
Nitrate 0.76 mg/t NC NC 1.6E+O0 mg/kg/day 
Nit- le-N 0.084 mg/I NC NC ].0E4)I mg/kg/day 

-
-Toxicity Equivalency (Dioxins/Funins) 0.00000013 mg/I 4.IE-II rag/kg/day l.SE+05 mg/kg/day 6.E-06 9.56-10 mg/kg/day 

6XPOSURE ROUTE TOTAL 6.E-06 1.6-03 
EXPOSURE POINT TOTAL 6.E-06 1.6-03 

EXPOSURE MEDIUM TOTAL 6 6-06 1.6-03 
SURFACE WAT ER TOTAL 6.E-06 l.E-03 

BIOTA COMBINED FISH DIE- LYMAN MILL POND 1NG5ST10N Accnaphlhylcne 0.002 mg/kg NC NC 2.56-07 rag/kg/day 6.0E4>2 mg/kg/day 4.6-06 
B—zo(a)_t_—cene 0.00443 mg/kg 2.4E-OS rag/kg/day 7.3E41I (mg/kg/dayH 2.E-08 5.6E4T7 mg/kg/day 3.0E412 mg/kg/day 2.64)5 
Bcnzo(a)pyrcnc 0.0022 mg/kg 1.2E-08 rag/kg/day 7.3E+O0 (mg/kg/dayH 9.6-08 2.8E-07 mg/kg/day 3.0E4)2 mg/kg/day 9.6-06 
Benzo(b)fluoranthene 0.003 mg/kg 1.6E-08 mg—g/day 7.3E-01 (mg/kg-ayH l.E-08 3!8E-07 mg/kg/day 3.06-02 mg/ku/dav 1.6-05 

MACTEC Em nd Consolilng, In  c 
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P;\W9-OVTiCO_-N^ î Ccnm-UleVT-S - BOW\INT_R IMF IN ALBHHRAVTAB LESMABLD. TA9(*t.,.\-. \\CT-RceA-i-T--1deTC^ P a g e l w 

http:31116.23


TABLE 7.20.CT 
CALCULATION OR CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET . LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE; OLDER CHILD 


EPC CANCER RISK CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF-1NITR.SK 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

VALUE UNITS VALUE IINITS 

Bcnzo(g_.i)pcrylcn e 0.0017 mg/kg NC NC 
—benzol—h)anth—cene 0.0012 mg/kg 6.5E-09 mg/kg/day 7.3E+00 (mg/kg/dayH 
Indeno(I.2,3-d)pyrene 0.0019 mg/kg 1.0E-08 mg/kg/day 7.3E-OI (mg/kg/dayH 
Phenantlu—c 0.014 mg/kg NC NC 
4.4'-DDD 0.027 mg/kg 1.5E-07 mg/kg/day 2.4E-0I (mg/kg/dayH 
4.4'-DDE 0.08941 mg/kg 4.JE-07 mg/kg/day 3.4E-OI (mg/kg/dayM 
4.4'-DDT 0.003 mg/kg 1.6E-08 mg/kg/day 3.4E-01 (mg/kg/dayM - alpha4—lordane 0.02 mg/kg 1.IE417 mg/kg/day 3.5E-01 (mg/kg/dayM 
Aroclor-1254 2.13 mg/kg LIE-OS mg/kg/day 2.0E+00 (mg/kg/dayM 
Aroclor-1268 0,0215 mg/kg 1.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 
beta-BHC 0.0008 mg/kg 4.3E-09 mg/kg/day 1.8E+00 (mg/kg/dayH 
Dieldrin 0.0057 mg/kg 3. IE-08 mg/kg/day I.6E+0I (nig/kg/dayH 
gamma4_hlo—ane 0.013 mg/kg 7.0E-08 mg/kg/day 3.5E.1 (mg/kg/dayM 
Heptachlor Epoxide 0.0014 mg/kg 7.5E-09 rag/kg/day 9.IE+00 (mg/kg/dayM 
Technical Qilotdane 1.02 mg/kg 5.5E-06 mg/kg/day 3.5E411 (mg/kg/dayH 
Arsenic 0.024 mg/kg 1.3E-07 mg/kg/day 1.5E+00 (mg/kg/dayH 
Cadmium 0.017 mg/kg NC NC 
Chromium 0.197 mg/kg NC NC 
Lead 0.33 mg/kg 186-06 mg/kg/day -Manganese 4.31 mg/kg NC NC 
Mercury 0.141 mg/kg NC NC 
Mercury (methyl) 0.127 mg/kg NC NC 
Toxicity Equivalency (PCB Congeners; 0.0000257 mg/kg I.4E-10 mg/kg/day l.SE+05 (rag/kg/dayH 
Toxicity Equivalency (Die—n-Fura-i) 0.00037 mg/kg 2.0E419 mg/kg/day l.SE+05 (mg/kg/dayH 

EXPOSURE ROUTE TOTAL 

EXPOSURE POINT TOTAL 


EXPOSURE MEDIUM TOTAL 
 . 
C O M B I ' N E D FIS; I DIET TOTAL 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 

NOTES; 
(1)-Slink cells indicate thai an RfD or RfC is nol avalailablc from ihe lourcci uicd to oblaln doic-rcsponse data for ihli risk aiscismctu. 
NC - Nol etvelaogeak by this expomrc route. 
NA - Not applicable: exposure route not applicable for Uiis chemical/exposure medium. 
— • Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: KM 
Checked by. RAR 

CANCER RISK 

5.E418 
7.E4» 

3.E-08 
2.E417 
5.E-09 
4.6-08 
2.E-05 
2.6-07 
8 6-09 
5.E417 
2.6-08 
7.6-08 
2.6-06 
2.6-07 

2.E-05 
3.E4M 

.3.6-04 
3.E-04 
3.64)4 
3.E-04 

4.E-04 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
 HAZARD RID/RIC (1) 
CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS 

2.164)7 rag/kg/day 3.0E-02 nig/kg/day 7.6-06 
1.5E 4)7 mg/kg/day 3.0E-O2 rag/kg/day S.E-06 
2.4E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06 
I.8E-06 mg/kg/day 3,05-02 rag/kg/day 6. E-05 
3.46-06 rag/kg/day 5.0E-04 mg/kg/day 7,5-03 
I .1E.5 mg/kg/day 5.0E4M mg/kg/day 2. E-02 
3.86-07 mg/kg/day 5.0E4M mg/kg/day 8.E 4M 
2.56-06 mg/kg/day 5.0E-04 mg/kg/day 5,E4)3 
2.76434 mg/kg/day 2.0E4)5 mg/kg/day 1.E+0I 
2.764)6 mg/kg/day 2.0E4)5 mg/kg/day l.E-01 
1.0E-07 mg/kg/day 3.0E-04 mg/kg/day 3.6-04 
7.264)7 mg—g/day 5.0E-O5 mg/kg/day 1.6412 
I.6E-06 mg—g/day 5.0E-O4 mg/kg/day 3.6-03 
I.8E-07 rag/kg/day I.3E-05 mg/kg/day 1.6-02 
1.3E-04 mg/kg/day 5.0E-04 mg/kg/day 3.6-01 
3.0E-06 mg/kg/day 3.0E-O4 nig/kg/day 1.6-02 
2.IE4I6 mg/kg/day l.OE-03 nig/kg/day 2.6-03 
2.564)5 mg'kg'day 3.0E-03 nig/kg/day 8,6-03 
4.1 E-05 mg/kg/day 
5.4E-04 mg/kg/day 1.4E 4)1 mg'kg/day 4, E-03 
I.8E-05 mg/kg/day 3.0E434 mg—g/day 6. E-02 
I.6E-05 mg/kg/day 1.0E4I4 mg/kg/day 2.6-01 
3.2E4» mg/kg/day 
4.7E-08 mg/kg/day 

1.4.E+01 
I.4.E+01 
1.4.6+01 

1.4.E+01 

TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.4.E+-01 

MACTEC Engineering and Consulting. Inc 
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TABLE 7.21.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY . CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RECREATIONAL ANGLER 

RECEPTOR AGE; CHILD 


EPC CANCER RISK CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE 

MEDIUM 	 CHEMICAL CSF/UNTT RISK 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 

VALUE VNITS VALUE UNITS 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION 	 Acenaphthylene 0.002 mg/kg NC NC 

Benzo(a)anr—acene 0.00443 mg/kg 2 45-08 mg/kg/day 7.3E-01 (mg/kg/day)-l 

Bcnzo(a)pyrenc 0.0022 mg/kg I.2E-8 mg/kg/day 7.3E+00 (rag/kg/day )-l 

Bet—Kb)fluO—nthene 0.003 mg/kg 1,66-08 mg/kg/day 7.3E4H (mg/kg/dayH 
Benzo(g.h,i)perylenc 0.0017 mg/kg NC NC 
Dibetizo(-h}anu__—c 0.0012 mg/kg 6.6E-09 mg/kg/day 7.3E+0O (mg/kg/dayH 
lndeno(l,2.3-cd)py—nc 0.0019 rag/kg 1.0E-08 mg/kg/day 7.3E4M (mg/kg/dayH 
Pheoanth—ne 0.014 mg/kg NC NC 

4.4'-DDD 0.027 rag/kg I.SE-07 mg/kg/day 2.4E-0I (nig/kg/day)-I 
4.4'-DDE 0.08941 mg/kg 4.9E-07 mg/kg/day 3.4E-0I (mg/kg/dayM 
4,4'-DDT 0.003 mg/kg 1.6E-08 mg/kg/day 3.4E4II (mg/kg/dayM 
alpha4-il0—ane 0.02 mg/kg I.1E-07 mg/kg/day 3.5E.I (mg/kg/day)-l 
Aroclor-1254 2.13 mg/kg 1.2E-05 mg/kg/day 2.0E+00 (mg/kg/dayM 
Aroclor-126. 0.0215 mg/kg 1.2E-07 mg/kg/day 2.0E+00 (mg/kg/dayH 
beta-BHC 0.0008 mg/kg 4.46-09 mg/kg/day 1.86+00 (mg/kg/dayM 
Dieldrin 0.0057 mg/kg 3.164)8 rag/kg/day 1.66+01 (mg/kg/dayH 
gamma4-ilordane 0.013 mg/kg 7.16-08 mg/kg/day 3.56-01 (mg/kg/dayH 
Heptachlor Epoxide 0.0014 mg/kg 7.76-09 mg/kg/day 9.16+00 (rag/kg/dayH 
Technical Chlordane 1.02 rag/kg 3.6E-— mg/kg/day 3.5E-I (mg/kg/dayl-l 

Arsenic 	 0.024 mg/kg 1.36-07 rag/kg/day I.5E+00 (rag/kg/dayH 
Cadmium 0.017 mg/kg NC NC 
_iro mium 0.197 mg/kg NC NC 
Lead 	 0.33 mg/kg 1.86416 mg/kg/day -
Manganese 4.31 mg/kg NC NC 
Mercury 0.141 mg/kg NC NC 
Mercury (methyl) 0.127 mg/kg NC NC 
Toxicity Equivalency (PCB C-ige—TX. 0.0000257 mg/kg 1.45-10 mg/kg/day I.5E+05 (mg/kg/dayM 
Toxicity Equivalency rT-ox_s/F_a_i) 0.00037 mg/kg 2.0E-09 mg/kg/day 1.5E+05 (mg/kg/dayH 

EXPOSURE ROUTE TOTAL 

BXPOSUR6 POINT TOTAL 


EXPOSURE M6DIUM TOTAL 


T O T A L R E C E P T O R R I S K A C R O S S A L L M E D I A 

, NOTES: 
;;.(!) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. 
'} NC - Nol carcinogenic by (his exposure route. 
i NA - Not applicable, exposure route not applicable for this chemical/exposure medium. 

: ; _  . Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: RAR 

NON-CANCER HAZARD CALCULATIONS 

INTAKE/EXPOSURE 
RID/RICd) HAZARD 

CANCER RISK CONCENTRATION QUOTIENT 
VALUE UNITS VALUE UNITS 

3.864)7 mg'kg/day 6.0E-02 mg/kg/day 6.E-06 
2.6-03 -5E-07 mg/kg/day 3.064)2 mg/kg/day 3.E-3 
9 6-08 4.26-07 mg/kg/day 3.0E-O2 mg/kg/day 1.6-05 
I .E-8 5.8E417 mg/kg/day 3.06-02 mg/kg/day 2.6-05 

3.3E-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
5E4)S 2.3E-07 mg/kg/day 3.064)2 mg/kg/day 8,6-06 
8.E-09 3.6E-07 mg/kg/day 3.06-02 mg/kg/day 1.6415 

2.7E-06 rag/kg/day 3.06-02 mg/kg/day 9.6-05 
4.E418 S.2E-06 mg/kg/day 5.0E434 mg/kg/day l.E-02 
2.E-07 1.7E 4)5 mg/kg/day 5.0E-04 rag/kg/day 3.E-02 
6 64)9 5.8E4)7 mg/kg/day 5.0E-04 rag—g/day 1.64)3 
4.E-08 3 864)6 mg/kg/day 5.0E434 rag/kg/day 8.6-03 
2.E4B 4.1E4M mg/kg/day 2.0E-05 mg/kg/day 2.5+01 
2.E-07 4.IE-06 mg/kg/day 2.0E4)5 mg/kg/day 2.E-01 
8.E-09 1.5E4I7 mg/kg/day 3.0E-04 mg/kg/day S.E-04 
5.E-07 1.1E-06 mg/kg/day S.OE-05 mg/kg/day 2.E-02 
2.E-0S 2 5 E 4  - mg/kg'day S.OE-04 mg/kg/day 5. E-03 
7.E-08 2 . -4 )  7 mg/kg/day I.3E-05 mg/kg/day 2.E-02 
2.E-06 2.0E-04 mg/kg/day 5.0E-O4 mg/kg/day 4.E-0I 
2.E-07 4 66-06 mg/kg/day 3.0E434 mg/kg/day 2.E-02 

3.3E416 mg/kg/day l.OE-03 mg/kg/day 3.E-03 
3SE-05 mg/kg/day 3.0E-03 mg/kg/day l.E-02 
6.36-05 rag/kg/day 
8 36-04 mg/kg/day 1.45-01 mg/kg/day 6.E-03 
2.75-05 mg/kg/day 3.0E-O4 mg'kg/day 9E-02 
2.4E4)5 mg/kg/day 1.0E4M mg/kg/day 2.5-01 

2.E4I5 4.9E-09 mg/kg/day 
3.E-04 7.16-08 rag/kg/day 

4.E-04 2.1.E+01 
4.E-04 2.1.5+01 
4.6-04 2.I.E+01 

4.E-04 2.1.E+0I 

4 .E-04 TOTAL RECI P T O R H A Z A R D A C R O S S A L L M E D I A | | 2 . I . E + 0 1 

MACTEC Engineering and Consulting, Inc 
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TABLE 7_2.CT 

CALCULATION O F CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/F_TURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM PINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 

CONCENTRATION 
CSF-INIT RISK CANCER RISK 

INTAKE/EXPOSURE 
CONCENTRATION . 

RlD/RfCO) HAZARD 

QUOTIENT 
VAWE UNITS VALUE . UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-MelhylnaphthaIcnc 0.1 mg/kg NC NC 2.5E -09 mg/kg/day 2.0E-02 mg/kg/day l.E-07 

4-Chlo—-3-melhyrphenoI 1.4 mg/kg NC NC 3.6E-08 mg/kg/day 5.0E-03 mg/kg/day 7.E-06 

4-Nitrophcnol 2.2 mg/kg NC NC 5.6E-08 mg/kg/day 

Ac-iaphthyte—; 0.42856 mg/kg NC NC 1.IE-08 mg/kg/day 6.0E-O2 mg/kg/day 2.E-07 

B-izo(a)a—bracene 2.8 mg/kg 4.1 E-09 mg/kg/day 7.3E-0I (mg/kg/dayM 3.E-09 7. IE-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 

Benzo(a)py—ne 2.9 • mg/kg 4.2E-09 mg/kg/day 7.3E+00 (tng/kg/dayH 3.--08 7.4E-0S mg/kg/day 3.0E-O2 mg/kg/day 2.E-06 

BenzcnT))—lora nthene 4.5 mg/kg 6.5E-09 mg/kg/day 7.3E-0I (mg/kg/dayM 5.E _9 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06 

Bcnzo(g.h,i)l—rylc— 3 mg/kg NC NC 7.6E-0S mg/kg/day 3.0E-02 mg/kg/day 3.E-06 

Benzc^k)—iotanthene 2.1 mg/kg 3.1E-09 mg/kg/day 7.3E-02 (mg/kg/dayM 2.E-10 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 

bis(2-Ethylhexy1)phtha1ate 5.2 mg/kg 7.6E-09 mg/kg'day I.4E-02 (mg/kg/day)-l I.E-10 1.3E-07 mg/kg/day 2.0E-02 mg/kg/day 7.E-06 

Diber_o(a,h)anthracenc 0.77 mg/kg I.IE-09 mg/kg/day 7.3E+0. (mg_g/day)-l S.E-09 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07 

lndeno(I,2.3-djpyrcne 2.7 mg/kg 3.9E-09 mg/kg/day 7.3E-OI (mg/kg/dayM 3.E-09 6.9E-08 mg/kg/day 3.OE-02 mg/kg/day 2.E-06 

N-Nitroso-di-n-propylamine 1.3 mg/kg 1.9E-09 mg/kg/day 7.0E+OO (mg/kg/dayM l.E-08 3.36-08 mg/kg/day 

Pentachlorophcnol 1.4 mg/kg 2.0E-09 mg/kg/day 1 26-01 (mg/kg/dayM 2.E-I0 3.6E-08 mg/kg/day 3.0E-02 mg/kg/day 1.5-06 

Phcnanlhrcn e 2.8 mg/kg NC NC 7. IE-08 mg/kg/day 3.OE-02 mg/kg/day 2.E-06 

alpha-Chlordane 0.032 mg/kg 4.7E-II mg/kg/day 3.5E .1 (mg/kg/dayM 2.E-I1 S.IE-I0 mg/kg/day 5.0E-04 mg/kg/day 2.E-06 

Aroclor-1254 0.49 mg/kg 7.IE-I0 mg/kg/day 2.0E+O0 (mg/kg/dayH I.E-09 1.25-08 tng/kg/day 2.0E-05 mg/kg/day 6.E-04 

Aroclor-1260 0.027 mg/kg 3.9E-II ' mg/kg/day 2.0E+O0 (mg/kg/dayM S.E-ll 6.9E-10 mg/kg/day 2.0E-05 mg/kg/day 3.E-05 

Aroclor-1268 0.12 mg/kg I.7E-I0 mg/kg/day 2.06+00 (mg/kg/dayM 3 5-10 3.1 E-09 mg/kg/day 2.0E-05 mg/kg/day 2.E-04 

Dieldrin 0.0044 mg/kg 6.4E-I2 mg/kg/day 1.6E+OI (mg/kg/dayM l.E-10 1 15-10 mg/kg/day 5.0E-05 mg/kg/day 2.E-06 

Endosulfan II 0.005 mg/kg NC NC 136-10 mg/kg/day 6.0E-03 mg/kg/day 2.E-08 

Endosulfan sulfate 0,0029 mg/kg NC NC 7.4E-II mg/kg/day 6.0E-03 mg/kg/day l.E-08 

gamma-—ilordane 0.015 mg/kg 2 26-11 mg/kg/day 3.5E-01 (mg/kg/day)-1 S.E-12 3 85-10 mg/kg/day 5.0E-04 mg/kg/day 8.E-07 

Technical Chlordane 1.29 mg/kg 1.9E-09 mg/kg/day 3.5E .1 (mg/kg/day)-1 7.E-I0 3.3E-08 mg/kg/day 5.0E-04 mg/kg/day 7. E-05 

Antimony 3.1 mg/kg NC. NC 7.9E-08 mg/kg/day 4.0E-04 mg/kg/day 2.E-04 

Arsenic 6.4 mg/kg 9.3E-09 nig/kg/day 1.5E+O0 (mg/kg/dayM l.E-08 1.6E-07 mg/kg/day 3.OE-04 mg/kg/day 5.E-04 

Cadmium 2.1 mg/kg NC NC 5.3E-08 mg/kg/day l.OE-03 mg/kg/day S.E-05 

Chromium 200 mg/kg NC NC 5.1 E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03 

Lcad 375 mg/kg 5.5E-07 mg/kg/day - 9.5E-06 mg/kg/day 

Manganese 843 mg/kg NC NC 2.1 E-05 mg/kg/day 7IE4)2 mg/kg/day 3.E-04 

Mercury 0.62 mg/kg NC NC 1.6E-08 mg/kg/day 30E-04 mg/kg/day S.E-05 
Nickel 69,2 mg/kg NC NC 1.86-06 mg/kg/day 2.0E-02 mg/kg/day 9.E-05 
Thallium 0,38 mg/kg NC NC I .5E .8 mg/kg/day 8.0E4)5 mg/kg/day 2.E-04 
Vanadium 42,4 mg/kg NC NC I.IE-06 tng/kg/day 7.064)3 mg/kg/day 2.E-04 
Toxicily Equivalency (Dioxin.—irans 0.00179 mg/kg 2 65-12 mg/kg/day I.5E+05 (mg/kg/dayM 4.E .7 4.6E-II mg/kg/day 
Toxicity Equivalency (PCB Congeners 0.000033 mg/kg 4.8E-I4 mg/kg/day 1.5E+.5 (mg/kg/day)-1 7.E-09 8.4E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E-07 4.E-03 

DERMAL 2-Mct-ylnaphu-h—c 0.1 mg/kg NC NC 3.2E-IO mg/kg/day 2.0E-02 mg/kg/day 2, E-08 
4-dloro-3-methylphe—)] 1.4 mg/kg NC NC 3.5E-09 mg/kg/day 5.0E-03 mg/kg/day 7, E-07 
4-Nit—phenol 2.2 mg/kg NC NC 5.4E-09 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 1.4E-09 mg/kg/day 6.0E-02 mg/kg'day 2. E-08 
Bet_o(a)an_rac-ie 2.S mg/kg 5.1E-I0 mg/kg/day 7.3E-0I (mg/kg/dayM 4.E-10 9.0E-09 tng/kg/day 3.0E-02 mg/kg/day 3.E-07 
Bet_o(a)pyTei 2.9 mg/kg 5.3E-10 mg/kg/day 7.3E+O0 (mg/kg/day)-1 4.E-09 93E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07 
Bet_o(b)l1uoranthene 4.5 mg/kg 8 35-10 mg/kg/day 7.3E-01 (mg/kg/dayM 6.E-10 I.4E-08 mg/kg/day 3.0E-02 mg/kg/day S.E-07 
Benzo(g,h.i)peTylcne 3 mg/kg NC NC 9.6E-09 mg—g/day 3.0E-02 mg/kg/day 3.E-07 
Bc__(k)t_0—nthene 2.1 mg/kg 3.9E-10 tng/kg/day 7.3E-02 (mgrkg/dayM 3.E-11 6 86-09 mg/kg/day 3.0E-02 mg/kg/day 2.E417 
bis(2-Ethy_exyl)phthaIatc 5.2 mg/kg 7.3E-10 mg/kg/day 1.4E-02 (mg/kg/dayM I.E-11 I.3E-08 mg/kg/day 2.0E-02 mg/kg/day 6.E-07 
Dibenzo(a,h)an_—cene 0.77 mg/kg 146-10 tng/kg/day 7.3E+00 (mg/kg/dayM l.E-09 2.5E-09 mg/kg/day 3.0E-02 mg/kg/day S.E-08 
Indeno(1.2,3-cd)py—ne 2.7 mg/kg 5.0E-10 mg/kg/day 7.3E-01 (mg/kg/day>l 4.E-10 8.7E-09 tng/kg/day 3.0E-O2 mg/kg/day 3.E-07 
N-Nitrciso _i--propylamine 1.3 mg/kg 1.8E-I0 mg/kg/day 7.0E+O0 (mg/kg/dayM I.E-09 3.2E-09 tng/kg/day 
Pentachlorophenol 1.4 mg/kg 4.96-10 mg/kg/day I.2E-0I (mg/kg/dayM 6.E-11 8.7E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07 
Phenanthrene 2.8 mg/kg NC NC 9.0E-09 tng/kg/day 3.0E-02 mg/kg/day 3.E-07 
alpha-Chlordane 0.032 mg/kg 1,86-12 mg/kg/day 3.5E-OI (mg/kg/dayM 6.E-13 3.2E-11 mg/kg/day 5.0E-04 mg/kg/day 6E-08 
Aroclor-1254 0.49 mg/kg 9.7E-I1 mg/kg/day 2.0E+O0 (mg/kg/dayM 2.E-I0 1.7E-09 mg/kg/day 2.0E-05 mg/kg/day 8.E-05 
Aroclor-1260 0.027 mg/kg 5.3E-I2 mg/kg/day 2.0E+O0 (mg/kg/day )-l l.E-11 9.3E-1I mg—g/day 2.0E-05 mg/kg/day 5.E-06 
AT—-r-1268 0.12 mg/kg 2.4E-11 mg/kg/day 2.0B-H (mg/kg/day).! 3.B.1I, 4.2E-I0 mg/kg/day 2.0E-05 mg/kg/day 2.E-05 
Dieldrin 0.0044 mg/kg 6 26-13 mg/kg/day I.6E401 (mg/kg/dayM l.E-ll 1.IE-It mg'kg/day 5.0E-O5 mg/kg/day 2.E-07 
Endosulfan [I 0.005 mg/kg NC NC I.2E-11 mg/kg/day 6.0E-03 mg/kg/day 2.E-09 
Enelosu Ifan sulfate 0.0029 mg/kg NC NC 7.2E-12 mg/kg/day 6.0E-03 mg/kg/day l.E-09 
rprrima-C-lordane 0.015 mg/kg 8.5E-I3 tng/kg/day 3.5E-0I (mj/kg/day)-l 3.B-I3 t.SE-ll mg/kg/day 5.0E-04 mg/kg/day 3.E-08 
Technical Chlordane 1.29 mg/kg 7.3B-II trig—g/day 3.5E-OI (mg/kg/dayM ..E-I 1 1.3E439 mg/kg/day 5.0E-04 mg/kg/day 3.E-06 

MACTEC EnRineerinjt and Consulting, Inc. 



TABLE 7.22.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - C W T O A L TENDENCY - CUI-UOT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND S I T  -

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

' MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONl-SI-TcATION 

VALUE VN.TS 

CSF-INIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RICd) 

VALUE UNITS 

HAZARD 
QUOTIENT 

Antimony 3.1 mg/kg NC NC 6.0E-05 mg/kg/day 

Arsenic 6  4 mg/kg 2.7E-I0 mg/kg/day I.5E+O0 (mg/kg/dayH 4.E-10 4.7E-09 mg/kg/day 3.0E-O4 mg/kg/day 2.E-05 

Cadmium 2.1 mg/kg NC NC 5.2E-II mg/kg/day 2.5E-05 mg/kg/day 2.E-06 

Chromium 200 mg/kg NC NC 7.5E-05 mg/kg/day 

Lead 375 mg/kg O.OE+OO mg/kg/day 
Manganese 843 mg/kg NC NC 2.8E-03 mg/kg/day 

Mercury 0.62 mg/kg NC NC 2.1 E-05 mg/kg/day 

Nickel 69.2 mg/kg NC NC 8.06-04 mg/kg/day 

Thallium 0.58 mg/kg NC NC 8.06-05 mg/kg/day 

Vanadium 42.4 mg/kg NC NC l.SE-04 mg/kg/day 

Toxicity Equivalency (Dioxins/Furans 0.00179 mg/kg 7.6E-14 mg/kg/day 1.5E+05 (mg/kg/dayM IE-OS I.3E-12 mg'kg/day 

Toxicity Equivalency (PCB Congeners 0.000033 mg/kg 1 45-15 mg/kg/day I.5E+05 (mg/kg/dayM 2.E-10 2.4E-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-08 l.E-04 

EXPOSURE POINT TOTAL 5.E-07 4.E-03 

EXPOSURE MEDIUM TOTAL 5.E-07 4.E-03 

SEDIMENT TO AL 5.E-07 4.E-03 

SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acenaphthylene 0.00000132 mg/l NC NC 3.4E-I1 mg/kg/day 6.05-02 mg/kg/day 6.E-10 

WATER bis(2-EthyIhexyl)phUialatc 0.017 mg/l 2.5E-08 mg/kg/day 1.4E-02 mg/kg/day 3.E-I0 4.3 E-07 mg/kg/day 2.0E-02 mg/kg/day 2. E-05 

Aldrin 0.000023 mg/I 3.3E-II mg/kg/day I.7E .1 mg/kg/day 6 6-10 5.9E-10 mg/kg/day 3.06-05 mg/kg/day 2.E-05 

arpha-Chlordane 0.000019 mg/l 2.8E-II mg/kg/day 3.5E-01 mg/kg/day IE- I I 4.8E.I0 mg/kg/day 5.06-04 mg/kg/day l.E-06 

Endosulfan Sulfate 0.0000032 mg/I NC NC 8. IE-II mg/kg/day 6.0E-03 mg/kg/day l.E-08 

Endrin Aldehyde 0.000005 mg/t NC NC I.3E-I0 mg/kg/day 3.0E-04 mg/kg/day 4. E-07 

gamma-Chtord ane 0.000021 mg/t 3.1E-1I mg/kg/day 3.5E-0I mg/kg/day 1,6-11 5.3E-10 mg/kg/day 5.0E-04 mg/kg/day l.E-06 

Arsenic 0.0046 - mg/l 6.7E-09 mg/kg/day 1.5E+O0 mg/kg/day l.E-08 I.2E-07 mg/kg/day 3.0E-04 mg/kg/day 4, E-04 

Barium 0.021 mg/l NC • NC 5.3E-07 mg/kg/day 7.0E-02 . mg/kg/day 8. E-06 

Chromium 0.0023 mg/l NC NC 5.9E-0S mg'kg/day 3.0E-03 mg/kg/day 2.E-05 

Lead 0.0044 mg/l 6.4E-09 mg/kg/day l.IE-07 mg/kg/day 
Manganese 0.13 mg/l NC NC 3.3E-06 mg/kg/day 2.4E-02 mg/kg/day l.E-04 
Mercury . 0.00000394 mg/I NC NC 1.0E-10 mg/kg'day 3.05-04 mg/kg/day 3. E-07 
Thallium 0,0022 mg/I NC NC 5.6E-08 mg/kg/day 8.0E 4J5 mg/kg/day 7. E-04 
Nitrate 0.76 mg/l NC NC I .9E-5 mg/kg/day . I.6E+00 mg/kg/day l.E-05 
Nitrite-N 0.084 mg/l NC NC 2. IE4 ~ mg/kg/day I.0E-O1 mg/kg/day 2.E-05 
Toxicity Equivalency (Dioxms/Fu—ns 0.00000013 mg/l 1.9E-I3 mg/kg/day 1.5E+05 mg/kg/day 3.E-08 3.3E-I2 mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-08 l.E-03 
DERMAL Acenaphthylene 

b.(2-E_ylhexyI)phihaIa
0.00000132 

0.017 | 
mg/l 
mg/t 

NC 
4.3E-06 mg/kg/day 

NC 
-1.4E-02 mg/kg/day 6.E-08 

-. 
7.5E-05 mg/kg/day 

6.0E-02 
2.0E-02 

mg/kg/day 
mg/kg/day 4. E-03 

- Aldrin 0.00O023 mg/l 3.4E-10 mg/kg/day I.7E+01 mg/kg/day 6.E-09 5.9E-09 mg/kg/day 3.0E-05 mg/kg/day 2.E-04 
alpha-Chlordane 0.000019 mg/l 6.5E-09 mg/kg/day 3.5E-OI mg/kg/day 2.E-09 1.1 E-07 mg/kg/day 5.0E-O4 mg/kg/day 2.E-04 
Endosulfan Sulfate 0,0000032 mg/I NC NC - 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 1.0E-0S mg/kg/day 3.0E-04 mg/kg/day 3.E-05 
gamma-—ilordane 0.000021 mg/t 7.2E-09 mg/kg/day 3.5E-0I mg/kg/day 3.E-09 1.3 E-07 mg/kg/day 5.05-04 mg/kg/day 3.E-04 
Arsenic 0.0046 mg/t 4.8E-09 mg/kg/day I.5E+O0 mg/kg/day 7.E-09 S.4E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04 
Barium 0.021 mg/t NC NC 3.8E-07 rag/kg/day 4.9E-03 mg/kg/day 8. E-05 
Chromium 0.0023 . mg/l NC NC 8.4E-0S mg/kg/day 7.5E-05 mg/kg/day l.E-03 
Lead 0.0044 mg/t 
Manganese 0.13 mg/I NC NC 2.4E-06 mg/kg/day 9.6E-04 mg/kg/day 2.E-03 
Mercury 0.00000394 mg/l NC NC 7.2E-II mg/kg/day 2.16-05 mg/kg/day 3.E-06 
Thallium 0.0022 mg/I NC NC 4.0E-08 mg/kg/day 8.0E-05 mg/kg/day 5.E-04 
Nimlit 0.76 mg/l NC • NC -- 1.6E+O0 mg/kg/day 
Nitrite-N 0.084 mg/I NC NC - I.0E-0I mg/kg/day 
Toxicity Equivalency (Dioxins/Furans; 0.00000013 mg/l 4.4E-10 mg/kg/day .I.5E+05 mg/kg/day 7.E-0S 7.6E-09 mg/kg/day 

EXPOSURE ROUTE TOTAL 7.E-05 9.6-03 
EXPOSURE POINT TOTAL 7.E-05 l.E-02 

6XPOSURE M6D1UM TOTAL 7.E-05 l.E-02 
SURFACE WATER TOTAL 7.E-05 ! l.E-02 

MArTTEr EnT| w . an*. C-n«nl..ns, Ine. 
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TABLE 7.22.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE im-ARE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM CHEMICAL CSF/UNITRISK H I D - x I C d ) 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION Acenaphthylene 0.002 mg/kg NC NC 2.4E-07 mg/kg/day 6.0E-02 mg/kg/day 4.E-06 

Benzo(a)3nIh—cene 0.00443 mg/kg 3.IE-08 mg/k g/day 7.3E-OI (mg/kg/dayM 2. E-08 3.4E-07 mg/kg/day 3.OE-02 mg/kg/day 2.6-05 

Bcr_o(a)pyT-ie 0.0022 mg/kg 1.5E-08 mg/kg/day 7.3E+O0 (mg/kg/dayM l.E-07 2.7E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06 

Benzo(b)(1uO—nthene 0.003 mg/kg 2. IE-08 mg/kg/day 7.3E-OI (mg/kg/day)-1 2.E-0S 3.7E-07 mg/kg/day 3.0E-02 mg/kg/day l.E-05 

Benzo(g.h,i)petylenc 0.0017 mg/kg NC NC 2.1 E-07 mg/kg/day 3.0E-O2 mg/kg/day 7.E-06 

Dibei-o(-h)anth—cene 0 0012 mg/kg 8.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6 6-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day S.E-06 

I—Icno(I,2.3-cd)pyrcne 0.0019 mg/kg I.3E-08 mg/kg/day 7.3E-01 (mg/kg/dayM l.E-08 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06 

Phenanthrene 0.014 mg/kg NC NC 1.76-06 mg/kg/day 3.0E-02 mg/kg/day 6.6-05 

4,4'-DDD 0.027 mg/kg 1.9E-07 mg/kg'day 2.4E-01 (mg-g/dayM J.E-08 3.3E-06 mg/kg/day 5.0E-04 mg/kg/day 7.6-03 

4,4'-DDE 0.08941 mg/kg 6.2E-07 mg/kg/day 3.4E-01 (mg/kg/dayM 2.E-07 1.1 E-05 mg/kg/day 5.0E-04 mg/kg/day 2,6-02 

4,4'-DDT 0.003 mg/kg 2. IE-08 mg/kg/day 3.4E-01 (ing/kg/day)-1 7.E-09 3.7E-07 mg/kg/day 5.0E-04 mg/kg/day 7.E-04 

alpha-Chlordane 0.02 mg/kg 1.4E-07 mg/kg/day 3.5E-OI (mg/kg/day)-1 5.E-08 2.46-06 mg/kg/day 5.05-04 mg/kg/day 5.6-03 
Aroclor-1254 2.13 mg/kg I.5E-05 mg/kg/day 2.0E+O0 (mg/k g/dayM 3.E-0S 2.6E-04 mg/kg/day 2.05-05 mg/kg/day I.E+01 

Aroclot-1268 0.0215 mg/kg 1.5E-07 mg/kg/day 2.0E+O0 (mg/k g/day)-1 3.E-07 2.6E-06 mg/kg/day 2.06-05 mg/kg/day 1.6-01 

beta-BHC 0.0008 mg/kg 5.6E-09 mg/kg/day I.8E+00 (mg/kg/dayM l.E-08 9.85-08 mg/kg/day 3.06-04 mg/kg/day 3.6-04 

Dieldrin 0.0057 mg/kg 4.0E-08 mg/kg/day I.6E+01 (mg/kg/dayM 6.E-07 6.95-07 mg/kg/day 5.0E-0S mg/kg/day 1.6-02 

gamma-Chlordane 0.013 mg/kg 9. IE-08 tng/kg/day 3.5E-01 (mg/kg/dayM 3.E-08 I.6E-06 mg/kg/day 5.0E-04 mg/kg/day 3.6-03 

Heptachlor Epoxide 0.0014 mg/kg 9.8E-09 mg/kg/day 9.IE+O0 (mg/kg/dayM 9.E-08 I.7E-07 mg/kg/day 1.3E-05 mg/kg/day 1.6-02 

Technical Chlordane 1.02 mg/kg 7.1 E-06 mg/kg/day 3.5E-01 (mg/kg/dayM 2.E-06 I.2E-04 mg/kg/day 5.0E-04 mg/kg/day 2.E-01 

Arsenic 0.024 mg/kg I.7E-07 mg/kg/day 1.5E--0 (mg/k g/day y\ 3.E-07 2.9E-06 mg/kg/day 3.0E-04 mg/kg/day l.E-02 
Cadmium 0.017 mg/kg NC NC 2.1E-06 mg/kg/day l.OE-03 mg/kg/day 2.E-03 

CIiromium 0.197 mg/kg NC NC 2.4E-05 tng/kg/day 3.0E-03 mg/kg/day 8.E-03 

Lead 0.33 m g - g 2.3E-06 mg/kg/day 4.0E-05 mg/kg/day 
Manganese 4.31 mg/kg NC- NC 5.3E-04 mg/kg/day 1.4E-01 mg/kg/day 4.E-03 

Mcrcuty 0.141 mg/kg NC NC I.7E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02 

Mercury (methyl) 0.127 mg/kg NC NC 1.55-05 mg/kg/day 1.0E-O4 mg/kg/day 2.E-01 

Toxicity Equivalency (PCB Congeners 0.0000257 mg/kg 1 85-10 mg/kg/day l.SE+05 (mg/kg/dayM 3.E-05 3.164)9 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans 0.00037 mg/kg 2.6E-09 mg/kg/day 1.5E+05 (mg/kg/dayM 4.E-04 4.5E-08 mg/kg/day 

EXPOSURE ROUTE TOTAL 4 .E-4 1.4.E+OI 
EXPOSURE POINT TOTAL 4.E-04 1,4.5+01 

„ -P6 . -R_MK.I .M ; -6TAL 4.E-04 I.4.E+01 

I I I I I W T - . - L 4.E-04 1.4.E+01 twmmi TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5 . E - . 4 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.4.E-+01 

, :?NOTES: • 

iVs,1 (1) - Blank cells indicate that an RfD or RfC is not avalailablc from the sources used to obtain dose-response data for this risk assessment 
^. NC - Not tarcinogenic by this exposure rout t 

E NA - Not applicable; exposure route not applicable for this chemical/exposure mcdiuni 
A — -Not calculated; dosc-rcsponsc data and/or derma, absorption values are not available. 

Prepared by: KJA 

Checked by: RA! 


MACTEC Engineering and Consulting. Inc. 



TABLE 7.23.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - C.RMNT/FI—TIRE  RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE RHODE ISLAND 

SCENARIO TIMEFRAMEl CURRENT/FUTURE 
RECEPTOR POPULATION; RESH3ENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE imiTS 

CANCER RISK 
INTAKE—XPOSURE 
CONCENTRATION 

VALUE 1INITS 

RfD/RfC (I) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIM6NT LYMAN MILL POND INGESTION 2-Methylnaphthalene 0.1 mg/kg NC NC 4.0E-O9 mg/kg/day 2.0E-02 mg/kg/day 2.E-07 
44—loro-3-melhyIphe—il 1.4 mg/kg NC NC 5.5E.8 mg/kg/day 5.0E-03 mg—g/day LE-05 
4-Nitropt—nol 2.2 mg/kg NC NC 8.7E4I8 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 1.7E-08 mg/kg/day 6.0E-02 mg/kg/day 3.E 4)7 
Benzo(a)anth—cene 2.8 mg/kg 4.7E4» mg/kg/day 7.36-01 (mg/kg/dayH 3 E 4  » 1.1E-07 mg/kg/day 3.0E-O2 mg/kg/day 4.E-06 
Bcnzo(a.pyr—c 2.9 mg/kg 4.9E-09 mg/kg/day 7.3E+O0 (mg/kg/day)-1 4 6-08 1.1E-7 mg/kg/day 3.0E-O2 mg/kg/day 4.5-06 
Bcnzo(b)n_—nthene 4.5 mg/kg 7.6E-09 rag/kg/day 7.3E.I (mg/kg/dayH 6.E-09 1.8E-07 mg/kg/day 3.0E-02 tng/kg/day 6.5-06 
Bcnzo(g,h.i)perylene 3 mg/kg NC NC 1.264)7 rag/kg/day 3.0E-02 mg/kg/day 4.6-06 
Bcn„(k)—loranlhene 2.1 mg/kg 3.6E-09 mg/kg/day 7.3E-02 (mg/kg/dayH 3.E-I0 8.3E-08 mg/kg/day 3.0E-02 rag/kg/day 3.5-06 
bis(2-Eihylhexyl)phthaIate 5.2 mg/kg 8.8E-09 mg'kg'day I.4E-02 (mg/kg/dayH l.E-10 2.1 E-07 mg/kg/day 2.0E-02 mg/kg/day l.E-05 
Dibenzo(a.h)anthracene 0.77 mg/kg 1.364)9 mg/kg/day 7.3E+O0 (mg/kg/dayH l.E 4)8 3.0E-08 mg/kg/day 3.0E-02 mg/kg/day L6-06 
lndcno(1.2,3-—hTyrene 2.7 mg/kg 4.6E-09 rag/kg/day 7.3E-01 (mg/kg/dayH 3.E-09 1.16-07 mg/kg/day 3.0E-O2 mg/kg/day 4.6-06 
N-Nitroso-di-n-propylamine 1.3 mg/kg 2.2E4T9 mg/kg/day 7.0E+00 (mg/kg/dayH 2.E-08 5.IE-08 mg/kg/day 
Pentachloropt—so1 1.4 mg/kg 2.4E-09 mg/kg/day I.2E-0I (mg_g/dayH 3.E-I0 S.SE-0J mglkg/day 3.0E-02 mg/kg/day 2.6-06 
Phenanthrene 2.8 mg/kg NC NC I.IE-07 mg/kg/day 3.0E-02 mg/kg/day 4.5-06 
alpha4—lordane 0.032 mg/kg 5.4E-11 mg/kg/day 3.5E-OI (mg/kg/dayH 2.6-11 I.3E-09 mg/kg/day 5.0E-04 mg/kg/day 3.5-06 
Aroclor-1254 0,49 mg/kg 8.3E-IO mg/kg/day 2.0E+00 (mg/kg/dayH 2.6-09 I.9E-08 mg/kg/day 2.0E-05 mg/kg/day 1.5-03 
Aroclor-1260 0.027 mg/kg 4 66-11 mg/kg/day 2.0E+00 (mg/kg/dayH 9.6-11 I.IE-09 mg/kg/day 2.0E-05 mg/kg/day 5-5-05 
A——or-1268 0,12 mg/kg 2.0E-10 mg/kg'day 2.06+00 (mg/kg/day )-l 4.6-10 4.7E-09 mg/kg/day 20E-05 mg/kg/day. 2.6-04 
Dieldrin 0.0044 mg/kg 7.3E-I2 mg/kg/day 1.66+01 (mg/kg/dayH l.E-10 I.7E-10 mg/kg/day 5.0E-05 mg/kg/day 3.6-06 
Endosulfan 11 0.005 mg/kg NC NC 2.0E-I0 mg/kg/day 6.0E-03 mg/kg/day 3.E-08 
6—losulfan sulfate 0.0029 mg/kg NC NC I.IE-10 mg/kg/day 6.0E-O3 mg/kg/day 2.E-08 
gamma4—ilordane 0.013 mg/kg 2.5E-II mg/kg/day 3.5E-OI (mg/kg/dayH 9.E-I2 5.9E-I0 mg/kg/day 5.0E-O4 mg—g/day 1.5-06 
Technical Gilordane 1.29 mg/kg 2.2E-09 mg/kg/day 3.5E-01 (mg/kg/dayM 8 5-10 5. I E  .S mg/kg/day 5.0E-04 mg'kg/day 1.5-04 
Antimony 3.1 mg/kg NC NC I.2E-07 mg/kg/day 4 OE-04 mg/kg/day 3.5-04 
Arsenic 6.4 mg/kg I.IE-08 mg/kg/day I.5E+00 (mg/kg/dayM 2.E-08 2.5E-07 mg/kg/day 3.0E-O4 mg/kg/day 8.5-04 
Cadmium 2.1 mg/kg NC NC 8..IE-08 mg/kg/day l.OE-03 mg/kg/day 8.6-05 
Chromium 200 mg/kg NC NC 7.9E-06 rag/kg/day 3.0E-O3 mg/kg/day 3.6-03 
Lead 375 rag/kg 6.4E4)7 mg/kg/day - 1.5E-05 mg/kg/day 
Manganese 843 mg/kg NC NC 3.3E-05 mg/kg/day 7.1 E-02 rag/kg/day 5.5-04 
Mercury 0.62 mg/kg NC NC 2.5E438 mg/kg/day 3.0E-O4 mg/kg/day 8-E 4)5 
Nickel 69.2 mg/kg NC. NC 2.7E-06 mg/kg/day 2.0E-02 mg'kg/day I.E4M 
Thallium 0.58 mg/kg NC NC 2.3E-08 mg/kg/day 8.0E-05 mg/kg/day 3.E4M 
Vanadium 42.4 mg/kg NC NC I.7E-06 mg/kg/day 7.0E-O3 mg/kg/day 2.5-04 
Toxicity Equivalency (Iliiixino/I'uranM) 0.00179 mg/kg 3.0E-12 mg/kg/day l.SE+05 (mg-:g/d.y)-l 5.E417 7.IE-11 mg/kg/day 
Toxicity Equivalenty (PCI) Cimfl-n-r. 0.000033 rag/kg 5.6E-14 mg/kg/day I.5E+05 (mg/kg/dayH 8.E4» 1.36-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E-07 7.64)3 
DERMAL 2-Mcthylnaphlhalene 0.1 mg/kg NC NC 1.5E-09 mg/kg/day 2.0E-02 rag/kg/day 7.6-08 

4-Qiloro-3-methylphenol 1.4 mg/kg NC NC 165-08 mg/kg/day 5.0E-03 mg/kg/day 3.64)6 
4-Nilrophenol 2.2 mg/kg NC NC 2.5E-08 rag/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 6 36-09 mg/kg/day 6.0E-02 mg/kg/day 1.64)7 
Bcnzo(a)anlhnicene 2.8 mg/kg I .SE-9 mg/kg/day 7.3E-OI (mg/kg/dayH l.E-09 4 15-08 rag/kg/day 3.0E-02 mg/kg/day 1.6-06 
Benzo(a)pyr—e 2.9 mg/kg I.8E-09 mg/kg/day 7.3E+O0 (mg/kg/day)-! l.E-08 4.3E-0S mg/kg/day 3.0E-02 mg/kg/day I.E-06 
Benzo(b)fluo—mhenc 4.5 mg/kg 2.8E479 mg/kg/day 7.3E.1 (rhg/kg/day>l 2 E 4  » 6.664)8 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
Benzo(g—,i)pcrylene 3 rag/kg NC NC 446-08 mg/kg/day 3.0E-02 rag/kg/day l.E-06 
Be—-(k)lluo—mhene 2.1 mg/kg 1.3E4J9 tng/kg/day 7.3E-02 (mg/kg/day)-l l.E-10 3 15-08 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
bis(2-E„yIhexyl)phthalate 5.2 mg/kg 2.5E-09 mg/kg/day I.4E-02 (mg/kg/dayH 4,6-11 5.9E4)8 mg/kg/day 2.0E-02 mg/kg/day 3.E-06 
Dibet—o(a_)__nicene 0.77 mg/kg 4.9E-10 mg/kg/day 7.3E+00 (mg/kg/dayM 4.E-09 1. IE-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07 
lndcno(],2,3<d)pvr_e 2.7 rag/kg I.7E-09 mg/kg/day 7.3E-01 (rag/kg/dayM l.E-09 4.0E-08 mg/kg/day 3.0E-02 mg/kg/day 1.6-06 
N-Nitrt]&o -di -n-propylamine 1.3 mg/kg 6.3E-10 mg/kg/day 7.0E+O0 (mg/kg/dayM 4.E4» 1.5E-08 mg/kg/day 
Pentachlorophcnol 1.4 mg/kg I.7E-09 mg/kg/day 126-01 (mg/kg/dayM 2.E-10 4.06-08 mg/kg/day 3.0E-02 mg/kg/day 1.6-06 
—lenanthrene 2.8 mg/kg NC NC 4. IE-08 mg/kg/day 3.0E-02 mg/kg/day 1.E416 
aIpha4-ilo—ane 0.032 rag/kg 6.26-12 rag/kg/day 3.5E411 (rag—g/dayM 2.E-12 1.45-10 mg/kg/day 5.0E-O4 mg/kg/day 3.E 4)7 
Aroclor-1254 0.49 mg/kg 3.3E-I0 rag/kg/day 2.0E+O0 (mg/kg/dayH 7.E-I0 7.8E-09 mg/kg/day 2.0E-05 rag/kg/day 4.E4M 
Aroclor-1260 0.027 mg/kg 185-11 mg/kg/day 2.0E+00 (rag/kg/day)-1 4.E-1I 4.3E-I0 mg/kg/day 2.0E-05 mg/kg/day 2.E-05 
Aroclor-1268 0.12 mg/kg 8,16-11 rag/kg/day 2.0E+00 (rag/kg/dayH 2.E-I0 l.9E4» mg/kg/day 2.0E-05 mg/kg/day l.E-04 
Dieldrin 0.0044 mg/kg 2 16-12 mg/kg/day 1.6E+01 (mg/kg/dayH 3.6-11 5.0E-11 mg/kg/day 5.0E-O5 mg/kg/day I.E-06 
Endosulfan II 0.005 mg/kg NC NC 5.7E-11 mg/kg/day 6.0E-03 mg/kg/day 9. E-09 
6ndosuIfan sulfate 0.0029 . mg/kg NC NC 3.3E-I1 , mg/kg/day 6.0E-03 mg/kg/day 5.E-09 
gamma4—(lord ane 0.015 mg/kg 2.96-12 mg/kg/day 3.5E.I (mg/kg/dayH 16-12 6 86-11 mg/kg/day 5. OE-04 mg/kg/day l.E-07 
Technical Oilordane 1.29 rag/kg 2.56-10 mg/kg/day 3SE4H (mg/kg/dayH 9.E-I1 S.8E4» mg/kg/day 5. OE-04 mg/kg/day l.E-05 
Antimony 3.1 rag/kg NC NC 6.0E-05 rag/kg/day 

MACTEC Engineering and Consulting, In  c 
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TABLE 7.2..CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON -CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALVE UNITS 

CSF/UNIT R E  

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/R—•(!) 

VALUE UNITS 

HAZARD 
QUOTIENT 

Arsenic 6.4 mg/kg 9.3E-10 mg/kg/day 1.56+00 (mg/kg/dayH I.E-09 2.2E-OS mg/kg/day 3.06-04 mg/kg/day 7. E-05 
Cadmium 2.1 mg/kg NC NC 2.4E-10 mg/kg/day 2.56-05 mg/kg/day t.E-05 
Chromium 200 mg/kg NC NC 7.564)5 mg/kg/day 
Lead 375 mg/kg 0.0E+O0 mg/kg/day -Manganese 843 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.62 mg/kg NC NC 2.1 E-05 mg/kg/day 
Nickel 69.2 mg/kg NC NC 8.0E4M mg/kg/day 
Thallium 0.58 mg/kg NC NC 8.0E-O5 mg/kg/day 
Vanadium 42.4 mg/kg NC NC 1.86-04 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.00179 mg/kg 2.6E-I3 mg/kg/day 1.56+05 (mg/kg/dayM 4.E-08 6IE-I2 rag/kg/day 
Toxicity Equivalency (PCB Congeners; 0,000033 mg/kg 4.8E-15 mg/kg/day l.SE+05 (mg/kg/dayM 7.E-I0 LIE-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 7.E-0S 6.E-04 
EXPOSURE POINT TOTAL 6.E-07 7.64)3 

EXPOSURE MEDIUM TOTAL 6.E417 7.64)3 

SEDIMENT TOTAL 6. E-07 7.E-03 
SURFACE SURFACE WATER LYMAN MILL POND INGESTION Acenaphthylene 0.00000132 mg/l NC NC 5.26-11 mg/kg/day 6.05-02 mg/kg/day 9.E-10 
WATER bis(2.Ethylhcxyl)phIhslate 0.017 rag/1 2.9E-08 mg/kg/day 1.4E-02 mg/kg/day 4 6-10 6.7E-07 mg/kg/day 2.OE-02 mg/kg/day 3.E-05 

Aldrin 0.000023 mg/l 3.9E-11 mg/kg/day I.7E+01 mg/kg/day 7.E-I0 9.16-10 rag/kg/day 3.0E4M mg/kg/day 3, E-05 
alpha-Chlordane 0.000019 mg/I 3.2E-II mg/kg/day 3.56-01 mg/kg/day IE-I I 7.5E-IO mg/kg/day 5.06-04 mg/kg/day 2. E-06 
Endosulfan Sulfate 0.0000032 mg/I NC NC 1.36-10 mg/kg/day 6.064)3 mg/kg/day 2. E-08 
6—Irin Aldehyde 0.000005 mg/I NC NC 2.0E-10 mg/kg/day 3.0E-04 mg/kg/day 7. E-07 
garama4—ilordane 0.000021 mg/l 3 6E-II mg/kg/day 3.56-01 mg/kg/day IE-II 8 36-10 mg/kg/day 5.0E-04 mg/kg/day 2. E-06 
Arsenic 0.0046 mg/l 7.SE-09 mg/kg/day I.5E+00 mg/kg/day l.E-08 I.8E-07 mg/kg/day 3.0E-04 mg/kg/day 6.E-04 
Barium 0.021 mg/l NC NC 8.3E-07 mg/kg/day 7.0E-02 mg/kg/day l.E-05 
Chromium 0.0023 mg/l NC NC 9IE4I8 mg/kg/day 3.06-03 mg/kg/day 3. E-05 
Lead 0.0044 mg/l 7.56-09 mg/kg/day - 1.7E-07 mg/kg/day 
Manganese 0.13 mg/l NC NC 5 15-06 rag/kg/day 2.464)2 mg/kg/day 2. E-04 
Mercury 0.00000394 rag/1 NC NC I.6E-10 mg/kg/day 3.06-O4 mg/kg/day 5.E-07 
Thallium 0.0022 mg/l NC NC 8.7E-08 mg/kg/day 8.064)5 mg/kg/day l.E-03 
Nltratc 0.76 mg/l NC NC 3.0E-O5 mg/kg'day 1.6E+00 mg/kg/day 2.E-05 
Nilrlle-N 0.084 mg/I NC NC 3.3E-6 rag/kg/day l.OE-01 mg/kg/day 3.E-05 
Toxicity Equivalency (I3ioxins/Fmuns) 0.0O0O00I3 mg/t 2.2E-I3 mg/kg/day l.SE+05 mg/kg/day 3E4>8 5.IE-12 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.E 4)8 2.6-03 
DERMAL Acenaphthylene 0.00000132 mg/l NC NC 6,0E4)2 mg/kg/day 

bis(2-Eihylh—yl)phthalate 0.017 rag/1 4 05-06 mg/kg/day 1.4E-02 mg/kg/day 6.E-08 _
9.3E-05 mg/kg/day 2.0E-02 mg/kg/day 5. E-03 

Aldrin 0.000023 mg/I 3.1E-I0 mg/kg/day 1.7E+01 rag/kg/day 5.E4 7.3E439 mg/kg/day 3.0E-05 mg/kg/day 2. E-04 
alpha4-il0—ane 0.000019 rag/1 6.0E-9 mg/kg/day 3.5E4M mg/kg/day 2.E-09 1.4E-07 mg/kg/day 5.06434 mg/kg/day 3. E-04 
Endosulfan Sulfate 0.00O0032 mg/l NC NC - 6.0E4J3 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 1.25-08 rag/kg/day 3.0E4M mg/kg/day 4. E-05 
gamma-Cblo—anc 0.000021 mg/l 6.6E4W. mg/kg/day . 3.5E-01 mg/kg/day 2.E-09 1.3E-07 mg/kg/day 3.06-04 mg/kg/day 3. E-04 
Arsen 0.0046 mg/l 4.4E-09 tng/kg/day I.5E+00 mg/kg/day 7.6-09 I.OE-07 rag/kg/day 3.06-04 mg/kg/day 3.E-04 
Bar—m 0.021 mg/l NC NC 4.7E-07 mg/kg/day 4.96-03 mg/kg/day l.E-04 
Girotnium 0.0023 mg/l NC NC 1.0E4I7 mg/kg/day 7.56-05 mg/kg/day I. E-03 
Lead 0.0044 mg/I - -Manganese 0.13 mg/I NC NC _2.9E4I6 mg/kg/day 9.664M ' mg/kg/day 3.E-03 
Mercury 0.0O0O0394 rag/1 NC NC 8.9E-11 mg/kg/day 2.16415 mg/kg/day 4.E-06 
Thallium 0.0022 mg/l NC NC 4.9E-08 rag/kg/day 8.0E415 mg/kg/day 6.E-04 
Nitrate 0.76 mg/l NC NC - 1.6E+00 mg/kg/day 
Nitritc-N 0.0S4 mg/l NC NC - I.0E-0I mg/kg/day 
Toxicity Equivalency (Dioxins/Furons| 0.00000013 mg/l 4.0E-10 mg/kg/day 1.5E+05 mg/kg/day 6.E-05 9.4E-09 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E.5 I.E4)2 
EXPOSURE POINT TOTAL 6E4)5 1.6-02 

EXPOSURE MEDIUM TOTAL 6.E-05 l.E-02 
SURFACE WAT ;R TOTAL 6.E-05 l.E-02 

MACTEC En J ftnd Consulting, In  c 
31216.13 
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TABLE 7.23.CT 
CALCULATION O F CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - C U R R E N T - . ™ HE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE; OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM 	 CHEMICAL CSF/UNIT BISK RID/RICO) CANCER RISK MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION 	 CONCENTRATION QUOTIENT 
VALUE IINITS 	 VALUE UNITS • VALUE UNITS VALVE UNITS. . 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION 	 Acenaphthylene 0.002 mg/kg NC NC 2.3E417 mg/kg/day 6.064)2 mg/kg/day 4.E-06 

Bet_o(a)_——1cen e 0 00443 mg/kg 2.4E-08 mg/kg/day 7.3E4I1 (nig—g/day )-l 2.6-08 5.6E417 mg/kg/day 3.06-02 mg/kg/day 2.6-05 

Benzo(a)rn—ne 0.0022 mg/kg 1.2E-08 tng/kg/day 7.3E+O0 (mg/kg/day )-l 9.E-0S 2,SE4)7 mg/kg/day 3.0E432 mg/kg'day 9.64)6 

Benzo(b)—101anthene 0.003 mg/kg 1.65-08 mg/kg/day 7.3E41I (mg/kg/dayM l.E-08 3,86-07 mg/kg/day 3.0E-02 mg/kg/day 1.6-05 

Benzc4g.h,i)pctylene 0.0017 mg/kg NC NC 2 . IE .  7 mg/kg/day 3.0E-02 mg/kg/day 7.E-06 

Dibcnzo(a.h)antl—-ene 0.0012 mg/kg 6.564)9 mg/kg/day 7.36+00 (mg/kg/dayH 5.E-08 1.5E-07 rag/kg/day 3.0E-02 mg/kg/day 5.E-06 
Indeno( 1,2.3-cd Jpyrcnc 0.0019 mg/kg 1.064)8 mg/kg/day 7.3E4M (mg/kg/dayH 7.E -9 2.4E4)7 mg/kg/day 3.0E-02 mg/kg/day 8.E-06 

Phenanthrene 0.014 mg/kg NC NC 185-06 mg/kg/day 3.0E 4)2 rag/kg/day 6.E -05 
4.4--DDD 0.027 mg/kg I.5E417 mg/kg/day 2.4E 4)1 (mg/kg/day )-l 3 E-08 3.4E-06 mg/kg/day 5.0E4M mg/kg/day 7.E-03 

4.4-.DDE 0.08941 mg/kg 4.8E4)7 mg/kg/day 3.4E-01 (nig/kg/dayH 2.E-07 1.IE-05 mg/kg/day 5.0E-O4 mg/kg/day 2.6-02 
4,4'-DDT 0.003 mg/kg 166-08 mfj/kg/day 3.4E-01 (mg/kg/dayH 5.E-09 38E-07 mg/kg/day 5.0E4M mg'kg'day 8.6-4 
alpha-Chlord ane 0.02 mg/kg I.IE-07 mg/kg/day 3.5E-01 (mg/kg/dayH 4,5-08 2.3E-06 mg/kg/day 5.0E4M mg/kg/day 5.6-03 
Aroclor-1254 2.13 mg/kg LIE-OS mg/kg/day 2.0E+00 (mg/kg/dayH 2.E4)5 2.7E-04 mg/kg/day 2.0E-05 mg/kg/day 1.6+01 
Aroclor-1268 0.0215 mg/kg 1.2E-07 . mg/kg/day 2.0E+00 (nig/kg/dayH 2.E417 2.7E-06 mg/kg/day 2.0E4)5 rag/kg/day 1.6-01 

bcla-BHC 0.0008 mg/kg 4.3E-09 mg/kg/day 1.8E+O0 (mg/kg/dayH 8.E-09 I.OE-07 rag/kg/day 3.0E-04 mg/kg/day 3.E-04 

Dieldrin 0.0057 mg/kg 3. IE-08 mg/kg/day 1.6E+01 (mg/kg/dayH 5.E-07 7.264)7 mg/kg/day 3.0E-05 mg/kg/day I.E-02 
gamma4-——lane 0.013 mg/kg 7.0E-08 mg'kg/day 3.5E-OI (rag/kg/dayH 2.E 4)8 1 6 5 4  - mg/kg/day 5.0E-04 mg/kg/day 3.E-03 
Heptachlor Epoxide 0.0014 mg/kg 7.5E-09 mg/kg/day 9.1E+O0 (mg/kg/dayM 7.E-08 I.8E-7 mg/kg/day I.3E-05 mg/kg/day l.E-02 
Technical Olio-ane 1.02 mg/kg 5.5E4- mg/kg/day 3.5E.I (mg/kg/day). 1 2 5-06 136-04 mg'kg/day S.OE-4 mg/kg/day 3.E-OI 
Arscnic 0.024 mg/kg I.3E417 mg/kg/day I.SE+OO (mg/kg/dayH 2.E-07 3.0E4- mg/kg/day 3.0E-O4 mg'kg'day 1.6-02 
Cadmium 0.017 mg/kg NC NC , 2 16-06 mg/kg/day l.OE-03 mg/kg/day 2.6-03 
Chromium 0.197 mg/kg NC NC 2.5E4)5 mg/kg/day 3.0E413 mg/kg/day 8.6-03 
Lead 0.33 mg/kg 1 85-06 mg/kg/day 4.1 E-05 mg/kg/day -
Manganese 4.31 mg/kg NC NC 	 5.4E4M mg/kg/day 1.4E-0I mg/kg/day 4.6-03 

Mercury 0.141 mg/kg NC NC 	 186-05 mg/kg/day 3.06-04 mg/kg/day 6.6-02 

Mercury (methyl) 0.127 mg/kg NC NC I.6E-05 mg/kg/day 1.064M mg/kg/day 2.6-01 
——city Equivalency (PCB Congeners 0.0000257 mg/kg 146-10 mg/kg/day l.SE+05 (mg/kg/dayH 2.E-05 3.2E479 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.00037 mg/kg 2.0E4- mg/kg/day I.5E+03 (mg/kg/dayH 3.E-04 4.7E-0S rag/kg/day 

EXPOSURE ROUTE TOTAL 3.E434 1.4.6+01 
EXPOSURE POINT TOTAL 3.E4M 1.4.E-.1 

EXPOSURE MEDIUM TOTAL 3.54)4 1.4.5+01 

1 DIET TOTAL 	 3.E-04 1.4.E+01 _-___?I__.D E_. 
TOTAL RECEPTOR RISK ACROSS ALL MEDIA II 4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 1.4.E+-01 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is nol avai lable from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 

. NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

; - - Not calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA 
Checked by: RAR 

MACTEC Engineering and Consulting, In  c 
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TABLE 7.14.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CXIRREOT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICO) HAZARD 
QUOTIENT 

VALUE 1 U N I T  S VALUE UNITS VALUE 1 UMTS VALUE UNITS 

SEDIMENT SEDIMENT LYMAN MILL POND INGESTION 2-Mc_ylnaphUlalcnc 0.1 mg/kg NC NC 4.754)8 mg/kg/day 2.0E-O2 mg/kg/day 2.6-06 

4-Ch—ro-3-methylphenol 1.4 mg/kg NC NC 6.6E-7 rag/kg/day 5.0E4>3 nig/kg/day LE-04 
—Nilrophe—)l ~ 2.2 mg_g NC NC I.OE-06 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 2.06-07 mg/kg/day 6.0E4T2 mg/kg/day 3.E-06 
Benzo(a)anthracene 2.8 mg/kg 3.8E-08 mg/kg/day 7.3E.I (mg/kg/dayH 3 5-08 1.36-06 mg/kg/day 3.0E-02 mg/k g/day 4E4)5 
Benzo(a)pyrenc 2.9 mg-g 3.96-08 ' mg/kg/day 7.3E+O0 (mg/kg/dayH 3.6-07 1.46-06 mg/kg/day 3.0E 4)2 mg/kg/day S.E-05 
Benzo(b)(1n0—mhene 4.5 mg/kg 6.164)8 . mg/kg/day 7.3E-01 (mg/kg/dayl-l 4.6-08 2.16-06 mg/kg/day 3.0E4)2 mg/kg—ay 7.6-05 
Ben_fg.h.i)pcrylenc 3 mg/kg NC NC 1.464)6 mg/kg/day 3.0E4)2 mg/kg/day 5.6-05 
Bei_o(k)lT—ra—hene 2.1 mg/kg 2.86-08 rag/kg/day 7.364)2 (mg/kg/dayH 2.64)9 1.0E4 mg/kg/day 3.0E-02 mg/kg/day 3.6-05 
bis(2-ElhyIh— yllphlhalatc 5.2 mg/kg 7.16-08 rag/kg/day 1.46-02 (mg/kg/day)-1 I.E-09 2.5E4I6 mg/kg/day 2.0E412 mg/kg/day 1.6-04 
Dtbenzo(a.h)an_—cene 0.77 mg/kg 1.0E-08 rag/kg/day 7.3E+00 (mg/kg/dayH 8.E-08 3.7E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E4J5 

Indeno(l.2,3-cd)pyTenc 2.7 rag/kg 3.7E-08 rag/kg/day 7.36-01 (mg/kg/dayH 3.6-08 I.3E4VJ mg/kg/day 3.0E412 mg/kg/day 4.E-05 
N-Nit—so-di --propylamine 1.3 mg/kg I.8E-08 rag/kg/day 7.05+O0 (mg/kg/dayH I.E417 6.2E-7 mg/kg/day 
Penlachlorophe—,1 1.4 mg/kg 1.96-08 mg/kg/day 1.264)1 (mg/kg/dayH 2.5-09 6.6E4V7 mg/kg/day 3.0E-O2 nig/kg/day 2.6-05 
Phenanth—ne 2.8 mg/kg NC NC I.3E4I6 mg/kg/day 3.0E-02 mg/kg'day 4.6-05 
aIpha4-iIordane 0.032 mg/kg 4 35-10 mg/kg/day 3.564)1 (mg/kg/day)-1 2.E-I0 1.554)8 mg/kg/day 5.0E-04 mg/kg/day 3.54)5 
Aroclor-1254 0.49 mg/kg 6.6E-09 mg/kg/day 2.06+00 (mg/kg/dayH 1 E-08 2.3E-07 mg/kg/day 2.0E-05 mg/kg/day 1.64)2 
Aroclor-1260 0.027 mg/kg 3.7E-I0 rag/kg/day 2.06+00 (mg/kg/dayH 7.E-I0 1 35-08 rag/kg/day 2.0E-05 mg/kg/day 6,6-04 

Aroclor-1268 0.12 mg/kg 1.6E4I9 mg—g/day 2.06+00 (mg/kg/dayl-l 3.E-09 5.7E-OS mg—g/day 2.0E-S mg/kg/day 3.E-3 
Dieldrin 0.0O44 mg/kg 6 05-11 rag/kg/day 1.66+01 (mg/kg/dayM l.E-09 2.IE-09 mg/kg/day 5.0E-05 mg/kg/day 4 .E .  5 

Endosulfan II 0.005 mg/kg NC NC 2.4E4» mg/kg/day 6.0E-03 rag/kg/day 4.E-07 

Endosulfan sulfate 0.0029 mg/kg NC NC 1.46-09 mg/kg/day 6.0E4V3 - mg/kg/day 2.E-07 

gamma4-ilord ane 0015 mg/kg 2.06-10 mg/kg/day 3.5E4)1 (mg/kg/dayH 7.6-11 7.16-09 mg/kg/day 5.0E-O4 mg/kg/day l.E-05 

Tec—ilea) Chlordane 1.29 mg/kg l.8E4)8 mg/kg/day 3.3E4)1 (mg/kg/dayM 6.E-09 6.1E417 mg/kg/day 5.06-04 mg/kg/day l.E-03 

Antimony 3.1 rag/kg NC " NC 1.56-06 mg/kg/day 4.0E4M mg/kg/day 4.E-03 

Arsenic 6.4 mg/kg 8.75-08 mg/kg/day 1.5E+00 (mg/kg/dayH l.E-07 3.0E436 rag/kg/day 3.0E-O4 mg/kg/day 1.E412 
Cadmium 2.1 mg/kg NC NC 1.0E-06 mg/kg/day 1.0E-3 rag/kg/day 1.E413 
Chromium 200 mg/kg NC NC 9.5E4>5 mg/kg/day 3.0E-3 rag/kg/day 3.E-02 

Lead 
Manganese 

375 
843 

mg/kg 
mg/kg 

5.1E4
NC 

tng/kg/day ,NC 
1.8E-04 
4.0E-O4 

mg—g/day 
rag/kg/day 7.1E412 mg/kg/day 6.E-03 

Mercury 0.62 mg/kg NC NC 2.9E417 rag/kg/day 3.0E-O4 tng/kg/day l.E4)3 
Nickel 69.2 mg/kg NC NC 3.3E-05 mg/kg/day 2.0E4)2 mg/kg/day 2.E-03 
Thallium 0.58 mg/kg NC NC 2.8E4)7 mg/kg/day S.OE 4)5 mg/kg/day 3.E-03 
Vanadium 42.4 mg/kg NC NC 2.064)5 mg/kg/day 7.0E413 mg/kg/day 3.E 4)3 
Toxicity Ilq-va—icy (Ilioxina/F I—ins) 0.00179 mg/kg 2 46-11 mg/kg/day I.5E+05 (mg—g/dayM 4 6-06 8.5E-I0 mg/kg/day 
Tuxicily Equivalenty (PCB Cong—era 0.000033 mg/kg 4.5E-13 mg/kg/day I.5E+05 (rag/kg/day)-! 7.6-08 I.6E-II mg/kg/day 

EXPOSURE ROUTE TOTAL 4.E-06 S.E-02 

DERMAL 2-Me_y_ap—faal—c 0.1 rag/kg NC NC 6.964)9 rag/kg/day 2.0E-02 mg/kg/day 3.6-07 
44_iloro-3-mdhylphcnol 1.4 mg/kg NC NC 7.4E-08 mg/kg/day 5.0E-O3 mg/kg/day l.E-05 
4-Nitrophenol 2.2 mg/kg NC NC 1.2E417 mg/kg/day 
Acenaphthylene 0.42856 mg/kg NC NC 3.0E418 mg/kg/day 6,0E4)2 mg'kg/day S.E-07 
Benzo(a)am)—icene 2  8 mg/kg 5.5E-09 mg/kg/day 7.3E-01 (mg/kg/dayH 4.E-09 1.9E417 mg/kg/day 3.0E-O2 mg/kg/day 6.E-06 
Benzo(a)pynDC 2.9 mg/kg 5.7E-09 mg/kg/day 7.3E+O0 (mg/kg/day)-! 4.E-08 2.064)7 mg/kg/day 3.0E-O2 mg/kg'day 7.E-06 
Benzo(b)nuoranih_e 4.5 mg/kg 8.9E4» rag/kg/day 7.3E-OI (rag/kg/dayH 6,E4» 3.1 E-07 mg/kg/day 3.0E-02 mg'kg'day 1.E415 
Ber_3(g._i)p-rylenc 3 mg/kg NC NC 2.1 E-07 rag/kg/day 3.0E-02 mg/kg/day 7.E-06 
Benzo(k)ntto_nth_e 2.1 mg/kg 4.1E4I9 rag/kg/day 7.3E-02 (mg/kg/dayH 3.E-I0 I.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06 
bis(2.Ethylb—yl)phlhalate 5.2 mg/kg 7.9E4» rag/kg/day 1.46-02 (mg/kg/dayH l.E-10 2.8E-07 rag/kg/day 2.0E-02 mg/kg/day l.E-05 
—benzo(a,h)anth—cene 0.77 mg/kg 1.5E4 mg/kg/day 7.3E+O0 (mg/kg/dayH l.E-08 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06 
I—leno(l,2,3-_]pyr—e 2.7 mg/kg 5.3E4B mg/kg/day 7.3E-OI (mg/kg/dayH 4.E4I9 I.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.6-06 
N-Nitrtiso-di-n-propylamine 1.3 mg/kg 2.0E-09 mg/kg/day 7.0E+OO (mg/kg/day)-1 l.E-08 6.9E-08 mg/kg/day 
Pentachlorophenol 1.4 mg/kg 5.3E-09 mg/kg/day 1.2E-01 (mg/kg/dayH 6.E-10 I.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.6-06 
Pbenanu-—e 
alpha4_ilordane 

2.8 
0.032 

mg/kg 
mg/kg 

NC 
1,95-11 'mg—g/day 

NC 
3.5E.1 ,

(mg/kg/dayH 7.E-12 
I.9E-07 
6.8E-10 

mg/kg/day 
mg—g/day 

3.0E-O2 
5.0E-O4 

mg/kg/day 
mg/kg/day 

6.6-06 
1.6-06 

Aroclor-1254 0.49 mg/kg I.OE-09 mg/kg/day 2.0E+00 (mg/kg/dayH 2.E-9 3.6E-08 mg/kg/day 2.0E-05 mg/kg/day 2.6-03 
Aroclor-1260 0.027 mg/kg 5.7E-11 rag/kg/day 2.0E+O0 (mg/kg/dayM l.E-10 2.06-09 mg/kg/day 2.0E-05 rag/kg/day l.E-04 
Aroclor-1268 0.12 mg/kg 2.6E-10 'rag/kg/day 2.0E+00 (mg/kg/dayH 3.E-10 8.9E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04 
Dieldrin 0.0044 mg/kg 6.7E-12 mg/kg/day I.6E+OI (mg/kg/dayH l.E-10 2.3E-10 mg/kg/day 5.0E-05 mg/kg/day 5.E-06 
Endosulfan II 0.005 mg/kg NC NC 2.76-10 rag/kg/day 6.0E-03 mg/kg/day 4.E-08 
Endosulfan sulfate 0.0029 mg/kg NC NC 1.5E-10 mg/kg/day 6.0E433 mg/kg/day 3.E-08 
gamma-Oliord ane 0.015 mg/kg 9.1E-12 rag/kg/day 3.SE-0I (mg/kg/dayH 3.E-I2 3.2E-I0 mg/kg/day 5.0E-O4 mg/kg/day 6.E-07 
Technical Chlordane 1.29 .rag—g 7.8E-10 rag/kg/day 3.5E-OI (mg/kg/dayH 3.E-10 2.7E418 mg/kg/day 5.0E-04 mg/kg/day S.E-05 
Antimony 3.1 rag/kg NC NC > 6.0E-O5 mg/kg/day 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.24.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RES—IENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM CHEMICAL CSF/UNTr RISK RID/RIC (1) 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALVE UNITS VALUE UNITS 

A—enic 6.4 mg/kg 2.9E-09 mg/kg/day I.5E+O0 (mg/kg/dayH 4.E-09 I.OE-7 mg/kg/day 3.0E-04 mg/kg'day 3.6-04 

Ca_nttrm 2.1 mg/kg NC NC I.IE-09 mg/kg/day 2.5E-05 mg/kg/day 4.E-05 

Chromium 200 mg/kg NC NC 7.56-05 rag/kg/day 

Lead 375 mg/kg O.0E+O0 rag/kg/day -Manganese 843 mg/kg NC NC 2.85-03 mg/kg/day 
Mercury 0.62 mg/kg NC NC 2.16-05 mg/kg/day 

Nickel 69.2 mg/kg NC NC 8.064)4 rag/kg/day 
Thallium 0 58 mg/kg NC NC 8.06-05 mg/kg/day 
Vanadium 42.4 mg/kg NC NC 1.86-4 mg/kg/day 
Toxicity Equivalency (Dioxias/Ft—ins) 0.00179 mg/kg • 8.2E-I3 mg/kg/day l.SE+05 (mg/kg/dayH l.E-07 2.9E-1I rag/kg/day 
Toxicity Equivalency (PCB Congeners 0.000033 mg/kg 1 56-14 mg/kg/day I.5E+05 (mg/kg/dayH 2.E4W 5.3E-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.E-07 3.E-03 

EXPOSURE POINT TOTAL 5.E-06 8.6-02 

EXPOSURE MEDIUM TOTAL 5.E-06 8.5-02 

SEDIMENT TOT AL S.E-06 8. E-02 

SURFACE SURFACE WAT6R LYMAN MILL POND INGESTION Accnaphlhylcne O.OOOOOI32 rag/1 NC NC 1.66-10 mg'kg/day 6.0E-02 mg/kg/day 3.E-09 

WATER bis(2-Ethy]hexyl)ph_alate 0.017 mg/l 5.86-08 mg/kg/day 145-02 mg/kg/day 8.E-I0 2.064)6 mg/kg/day 2.0E4I2 mg'kg/day I.E4M 
Aldrin 0.000023 mg/I 7.86-11 mg/kg/day 1.7E+01 mg/kg/day 1.E419 2.764)9 mg/kg/day 3.0E-05 mg/kg/day 9.E-05 
alpha 4———ane 0.000019 rog/I 6.4E-11 mg/kg/day 3.5E-OI mg/kg/day 2.E-11 2.3E4» mg/kg/day 3.0E4M mg/kg/day 5,6-06 

6—losu Ifan Sulfate 0.O0OO032 mg/l NC NC 3.8E-10 mg/kg/day 6.0E-O3 mg/kg/day 6.6-08 

Endrin Aldehyde 0.000005 mg/l NC NC 5.9E-10 mg/kg/day 3.0E-04 rag/kg/day 2.5-06 

gamma-hlordane 0.000021 mg/l 7.1E-II mg/kg/day 3.5E4M mg/kg/day 2.E-11 2.5E-09 mg/kg/day 5.0E4M mg/kg/day S.E-06 

Arsenic 0.0046 mg/l 1.6E-8 mg/kg/day 1.5E+00 rag/kg/day 2.E-08 5.5E4T7 mg/kg/day 3.0E-O4 mg/kg/day 2.E-03 

Barium 0.021 mg/t NC NC 2.5E-06 mg/kg/day 7.0E4)2 nig/kg/day 4.E 4)5 

Chromium 00023 mg/l NC NC 2.76-07 mg/kg/day 3.0E-03 rag/kg/day 9.E 4)5 

Lead 0.0044 rag/l 1.5E-08 mg/kg/day 5.2E-07 mg—g/day 

Manganese 0.13 rag/l NC NC I.5E-05 mg/kg/day 2.4E4)2 mg/kg/day 6.6-Ot -
Mercury 0.00000394 mg/l NC NC 4.7E-10 mg/kg/day 3.0E-04 mg/kg/day 2.E-06 
Thallium 0.0022 rag/1 NC NC 2.6E-07 mg/kg/day 8.0E4)5 mg/kg/day 3.E-03 
Nitrate 0.76 mg/l NC NC 9.0E415 mg/kg/day I.6E+00 mg/kg/day 6E-05 
Nilrilc-N 0.084 nig/l NC NC I.OE-05 mg/kg/day LOE-01 mg/kg/day l.E-04 
-ixtcilv llqui —let-V (1 )i„xirt— .'maun) 0.00000013 mg/1 4.4E-I3 mg/kg/day 1.35+05 mg/kg/day 7. E-08 1.56-11 mg/kg/day 

EXPOSUR6 ROUTE TOTAL 9.E-08 6.64)3 
D6RMAL Accnaphlhylcne 0.00000132 mg/1 NC NC 6.0E-02 mg/kg/day -

bis(2-EthyIh—yl)ph_alaic 0.017 mg/I l.SE-06 mg/kg/day I.4E-02 rag/kg/day 2 6-08 5.2E-05 mg/kg/day 2.0E-O2 mg/kg/day 3.E-03 
Aldrin 0.000023 rag/I 1.2E-10 mg/kg/day 1.7E+01 mg/kg/day 2.E-09 4.IE4» mg/kg/day 3.0E4)5 mg/kg/day l.E-04 
aIpha4-ilo—ane 0.000019 mg/I 2.3E-09 mg/kg/day 3.5E4JI mg/kg/day S.E-10 7.9E418 rag/kg/day 5.0E4M rag/kg/day 2.6-04 
Endosulfan Sulfate 0.0000032 mg/l NC NC 6.0E413 tng/kg/day -Endrin Aldehyde 0.000005 mg/l NC NC 7.0E-O9 mg/kg/day 3.0E-O4 mg/kg'day 2.64)5 
gamraa4_iIo—ane 0.000021 mg/l 2.5E-09 mg/kg/day 3.5E-01 mg/kg/day 9.E-10 8.7E4)S mg/kg/day 5.0E4M mg/kg/day 2.E-04 
Arsenic 0.0046 mg/l 1.7E-09 rag/kg/day 1.5E+O0 rag/kg/day 3.E-09 5.9E-08 mg/kg/day 3.0E-O4 mg/kg/day 2.6-04 
Barium 0.021 mg/l NC NC 2.7E-07 mg/kg/day 4.9E-03 mg/kg/day 5.6-05 
CIiromit—i 0.0023 mg/l NC NC 5.9E 4)8 mg/kg/day 7.SE-05 mg'kg/day 8.6-04 
Lead 0.0044 mg/l - - _Manganese 0.13 mg/l NC NC I.7E4J6 mg/kg/day 9.6E-04 mg/kg/day 2.6-03 
Mercury 0.00000394 mg/l NC NC. 5.0E-1I mg/kg/day 2. IE-05 mg/kg/day 2.6-06 
Thallium 0.0022 mg/I NC NC 2.8E.8 mg/kg/day > 8.0E-O5 mg/kg/day 3.6-04 
Nitrate 0.76 mg/I NC NC I.6E+00 rag/kg/day 
Nilrite-N 0.084 mg/I NC NC 1.06-01 mg/kg/day 

-
-Toxicity Equivalency (Dioxins/Furuns) 0.00000013 mg/I 1 55-10 mg/kg/day I.5E+05 rag/kg/day 2.E-05 5.3E4)9 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 2.E.5 6.E-03 
6XPOSUR6 POINT TOTAL 2.E-05 1.6-02 

EXPOSURE MEDIUM TOTAL • 2.E-05 1.6-02 
SURFACE WATER TOTAL . , 2.E-05 l.E-02 

MACTEC Ei md Consulting, In  c 
31126.23 
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TABLE 7.24.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT . INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE—XPOSURE HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION ',•. MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RICO) 

QUOTIENT 
VALUE 1INITS VALUE UNITS VALUE UNITS VALUE UNITS 

BIOTA COMBINED FISH DIET LYMAN MILL POND INGESTION 	 Acenaphthylene 0.002 mg/kg NC NC 3.86-07 mg/kg/day 6.064)2 mg/kg/day 6.E-06 

Benzo(a)anthraC—e 0.00443 mg/kg 2.4E-08 mg/kg—ay 7.3E-I (rag/kg/day)-1 2.E418 8.56-07 mg/kg/day 3.0E-O2 nig/kg/day 3.E-05 

Benzo(a)pyrcnc 0.0022 mg/kg I.2E-08 mg/kg/day 7.3E+00 (mg/kg/dayH 9.E-8 4.264)7 rag/kg/day 3.0E-O2 nig/kg/day LE-05 

B_zo(h)—ioranthen e 0.003 mg/kg I.6E-08 mg/kg/day 7.3E-01 (mg/kg/dayH l.E-08 5.8E4I7 mg/kg/day 3.0E-O2 mg/kg/day 2.6-05 

Ben_<g.h,i)r—rylenc 0.0017 mg/kg NC NC 3.3E4)7 mg/kg/day 3.0E-02 mg/kg/day 1.6-05 

Dibenzo(a.h)an—racene 0.0012 mg/kg 6.6E4» mg/kg/day 7.3E+00 (mg/kg/dayH 5.E418 2.36-07 mg/kg/day 3.0E4)2 rag/kg/day 8,6-06 

I ndeno( 1.2.3-cd)pyr—c 0.0019 mg/kg I.0E4I8 mg/kg/day 7.3E-OI (mg/kg/dayH g.E-09 3.664)7 mg/kg/day 3.0E4)2 mg/kg/day 1.6-05 

Phenanthrene 0.014 mg/kg NC NC 2.7E-06 mg/kg/day 3.0E4>2 mg/kg/day 9.5415 

4,4'-DDD 0.027 mg/kg I.5E417 mg/kg/day 2.4E-01 (mg/kg/dayH 4 5-08 5.2E4- mg/kg/day 5.0E-04 mg/kg/day 1.6-02 

4,4'-DDE 0.08941 mg/kg 4.9E-07 mg/kg/day 3,46-01 (mg/kg/day )-l 2.64)7 1.7E.5 mg/kg/day 5.0E-04 mg/kg/day 3.6-02 

4.4'-DDT 0.003 mg/kg 166-08 mg/kg/day 3,46-01 (mg/kg/dayH 6.6-09 5.8E.7 mg/kg/day S.OE-04 nig/kg/day 1.6-03 

a!pha4-ilordane 0,02 mg/kg I.I E-07 mg/kg/day 3.5E-01 (mg/kg/dayH 4.6-08 3.864)6 mg/kg/day 5.0E-O4 mg/kg'day 8.6-03 

Aroclor-1254 2.13 mg/kg 1.264)5 mg/kg/day 2.0E+00 (mg/kg/dayH 2.E-05 4IE-U4 mg/kg/day 2.0E4W rag/kg/day 2.E+0I 

Aroclor-1268 0.0215 mg/kg I.2E-07 mg/kg'day 2.0E+00 (mg/kg/dayH 2.E-07 4.IE436 mg/kg/day 2.0E-05 mg/kg/day 2.6-01 

beu-BHC 0.0008 mg/kg 4.4E4W mg/kg/day I.8E+00 (mg/kg/day)-1 8.E-09 1.5E4I7 mg'kg/day 3.0E-04 mg/kg/day S.E-04 

Dieldrin 0.0057 mg/kg 3.IE-8 mg/kg/day I.6E+0I (mg/kg/dayH 5.E-07 1 15-06 rag/kg/day 5.0E-05 rag/kg/day 2, E-02 

garama4-h—rdane 0.013 mg/kg 7.IE418 mg/kg/day 3.564)1 (mg/kg/dayH 2.E-08 2.5E4I6 rag/kg/day 5.054)4 mg/kg'day 5.6-03 

Heptachlor Epoxide 0.0014 mg/kg 7.7E4)9 mg/kg/day 9.16+00 (mg/kg/dayH 7.E-08 2.7E-07 mg/kg/day 1.35-05 mg'kg'day 2.6-02 
Technical Chlordane 1.02 mg—g 3.6E-6 mg—g/day 3.564)1 (mg/kg/dayM 2.E4X5 2.0E4M mg/kg/day 5.0E4M rag/kg/day 4.E-0I 
Arsenic 0.024 mg/kg 1.3E-07 mg/kg/day 1.56+00 (mg/kg/day)-1 2.E4)7 465-06 mg/kg/day 3.05-O4 mg'kg'day 2.E-02 
Cadmium 0.017 mg/kg NC NC 3.3E-06 mg/kg/day l.OE-03 rag/kg/day 3.E-03 

Chromium 0.197 mg/kg NC NC 3.8E-05 rag/kg/day 3.0E-03 mg/kg/day l.E-02 

Lead 0.33 mg/kg l.8E4» mg/kg/day 6.3E-0S mg/kg/day -
Manganese 4.31 mg/kg NC NC 	 8.3E-04 mg/kg/day 1.45-01 mg/kg/day 6.E-03 

Mercury 0.141 rag—g NC NC 	 2.7E-05 mg/kg/day 3.0E4W mg/kg/day 9. E-02 

Mercury (methyl) 0.127 mg/kg • NC NC 	 2.4E415 mg/kg/day 1.0E-O4 rag/kg/day 2.E-01 

Toxicify Equivalc—y (PCB Consent— 0.0000257 mg/kg I.4E-I0 rag/kg/day I.5E+05 (mg/kg/dayH 2.E-05 4.9E4)9 rag/kg/day 

Toxicity Equivalency (Dioxi——rurons) O.O0O37 mg/kg 2.0E4» mg'kg'day I.5E+05 (mg/kg/dayH 3.E434 7.IE4.8 mg/kg/day 

4.E4M 	 2.1.6+01 

EXPOSURE POINT TOTAL 4.E4M 2.1.6+01 

EXPOSURE MEDIUM' OTAL 4.E4M 2.1.5+01 

COMBINED PISH DIET TOTAL 4.E-04 2.1.E+01 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA )1 4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAII 2.2.E-KU 

EXPOSURE ROUTE TOTAL 

NOTES; 
. (I) • Blank cells indicate thai an RfD or RfC is not avalailable from the sources used lo obtain dose-response data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 
NA • Not applicable; exposure route not applicable for this chemical/exposure medium. 

'. — - Not calculated; dose-response dala and/or dermal absorption values are nol available. 

Prepared by: KJ A 
Oiectted by: RAR 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.37.RME 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- COMMERCIAL / INDUSTRIAL WORKER- ADULT - FOGARTY CENTER 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVn>ENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; COMMERCIAL / INDUSTRIAL WORKER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE I 'MT . 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALVE UNITS 

Rn)/Ric (i) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL POGARTY CENTER INGESTION 2-Mclhytnap—halene 1.56 rag/kg NC NC 4.6E-07 mg/kg/day 2.06-02 mg/kg/day 2,6-05 
Accnaphlhylcne 0.152 mg/kg NC NC 4.56-08 mg/kg/day 6.06-02 mg/kg/day 7.6-07 
Bciizo(a)anthraccnc 7.3 mg/kg 7.76-07 mg/kg/day 7.36-01 (mg/kg/day)-1 6.6-07 2.16-06 mg/kg/day 3.06-02 mg/kg/day 7.6-05 
Bcnzo(a)pyrcnc 5.12 mg/kg 5.46-07 mg/kg/day 7.36+00 (mg/kg/dayl-l 4E-06 1.56-06 nig/kg/day 3.06-02 mg/kg/day 5.6-05 
Bcnzo(b|(I——-then e 5.14 mg/kg 5.46-07 mg/kg/day 7.35-01 (rag/kg/day)-I 4.6-07 1.56-06 nig/kg/day 3.06-02 rag/kg/day 5.6-05 
Bci_o(g,h.i)pcrylene 3.17 mg/kg NC NC 9.36-07 mg/kg/day 3.06-02 nig/kg/day 3.6-05 
Diben zo(a.h)anlh—cene 0.668 mg/kg 7.0E 4)8 mg/kg/day 7.36+00 (mg/kg/dayH 5.6-07 2.06-07 mg/kg/day 3.0E-02 rag/kg/day 7.E-06 
[ndcno( 1,2.3 -cdIpyrcnc 3.57 mg/kg 3.7E-07 rag/kg/day 7.35-01 (mg/kg/dayl-l 3.6-07 1.06-06 mg/kg/day 3.06-02 rag/kg/day 3.E-05 

Phenanthrene 24.6 mg/kg NC NC 7.26436 mg/kg/day 3.06-02 mg/kg/day 2.E-04 
alpha-Chlordane 0.0888 mg/kg 9.36-09 nig/kg/day 3.55-01 (mg/kg/day)-1 3.6-09 2.6E-08 mg/kg/day 5.06-04 Ing/kg/day 5.E-05 
Aroclor-1254 0.938 mg/kg 9.8E-08 mg/kg/day 2.06+00 (mg/kg/dayH 2.6-07 2,86-07 nig/kg/day 2.06-05 nig/kg/day l.E-02 
Endosulfan II 0.032 mg/kg NC NC 9.46-09 nig—g/day 6.06-03 rag/kg/day 2.E-06 
Endosulfan Sulfate 0.00108 mg/kg NC NC 3.2E-I0 mg/kg/day 6.06-03 tng/kg/day 5.E-0S 
gamma-Chlordane 0.0762 mg/kg 8.06-09 mg/kg'day 3.55-01 (mg/kg/day)-1 3.6-09 2.2E-08 mg/kg/day 5.06-04 mg/kg/day 4.64)5 
Technical Chlordane 0.943 mg/kg 9.96-8 mg'kg'day 3.56-01 (mg/kg/dayH 3.6-08 2.85-07 mg/kg/day 5.064)4 mg'kg/day 6,6-04 
Aluminum 24800 mg/kg NC NC 7.36-03 mg/kg/day 1.06+00 tng/kg/day 7.6-03 
Arsenic 11.5 mg/kg 1.25-06 mg/kg'day 1.56+00 (mg/kg/day)-1 2.6-06 3.45-06 mg/kg/day 3.06-04 mg/kg/day l.E-02 
Manganese 478 mg/kg NC NC 1.46-04 mg/kg/day 7.15-02 mg/kg/day 2.E-03 
Mercury 0,258 mg/kg NC NC 7.65-08 mg/kg/day 3.06-04 mg/kg/day 3.E 4M 
Toxicity Equivalency (Dioxins/Furans) 0.00000664 mg/kg 7.05-13 mg/kg/day 1.56+05 (nig/kg/day)-l 1.6-07 1.96-12 mg/kg/day 

EXPOSUR6 ROUTE TOTAL 

D6RMAL 2-Mclhylnapl—lalcnc 
-. 

1.56 rag/kg NC NC 

8.6-06 

7.964)7 mg/kg/day 2.06-02 mg/kg/day 

4 .6 -2 

4.5415 
Acenaphthylene 0.152 rag/kg NC NC 7.7E-08 mg/kg/day 6,05-02 mg/kg/day l.E-06 
Bcnzo(a]anthraccnc 7.3 rag—g 1.36-06 nig/kg/day 7.36-01 (mg/kg/day)-1 l.E-06 3.76-06 mg/kg'day 3.05-02 mg/kg/day l.E-04 
Belize(a)pyrcnc 5,12 mg/kg 9.2E-07 mg/kg/day 7.35+00 (mg/kg/day)-1 7.5-06 2.66-06 mg'kg'day 3.06-02 ing/kg/day 9.E-05 
Bctizo(b)mloranthem: 5.14 mg/kg 9.2E-07 mg/kg/day 7.36-01 (mg/kg/dayH -" 7.E-07 2.66-06 mg/kg/day 3.06-02 mg/kg/day 9,6-05 

( Bcnzo(g.h.i)pcrylcnc 
Dibcn zof-hlanth—ccnc 

3.17 
0668 

mg/kg 
mg/kg 

NC 
1.26-07 mg/kg/day 

NC 
7.36+00 (mg/kg/dayH 9.E-07 

1.66-06 
3.46-07 

mg/kg/day 
mg/kg/day 

3.06-02 
3.06-02 

mg/kg/day 
mg/kg/day 

S.E-05 
l.E-05 , 

lndcno( 1.2,3.d)pyrenc 3.57 mg/kg 6.464)7 mg/kg/day 7.35-01 (mg/kg/day)-1 5.E 4)7 1.8E-06 rag/kg/day 3.06-02 mg/kg/day 6.E-05 
Phenanthrene 24.6 mg/kg NC NC 1.26-05 nig/kg/day 3.06-02 mg/kg/day 4.E-04 
alpha-Chlordane 0.0888 mg-g 4.964)9 mg/kg/day 3.55-01 (mg/kg/day)-l 2.E-09 1.46-08 mg/kg/day 5.06-04 mg/kg/day 3.E-05 
Aroclor-1254 0.938 mg/kg 1.86-07 mg/kg/day 2.06+00 (nig_g_By)-l 4.E-07 5.16-07 mg/kg/day 2.06-05 rag/kg/day 3.E-02 
Endosulfan 11 0.032 mg/kg NC NC 1.26-08 mg/kg'day 6.06-03 mg/kg/day 2.6-06 • 
Endosutfatj Sulfate 0.00108 mg/kg NC NC 4.26-10 mg/kg/day 6.06-03 tug/kg/day 7.6-08 
gamnia-Cblo—ane 0.0762 mg/kg 4.26-09 mg/kg'day 3.56-01 (mg/kg/day)-1 l.E-09 I.2E-08 mg/kg/day 5.06-04 rag/kg/day 2.6-05 
Technical Chlordane 0.943 rag/kg 5.26-08 mg/kg/day 3.56-01 (mg/kg/dayH 2.6-08 I.SE-07 mg/kg/day ' 5.06-04 rag/kg/day 3.6-04 
Alutninum 24800 mg/kg NC NC - 1.06-02 rag/kg/day 
A— enic 11.5 mg/kg 4.86-07 mg/kg/day 1.56+00 (rag/kg/day )-l 7.6-07 1.35-06 rag/kg/day 3.06-04 rag/kg/day 4 . 6 - 3 
Manganese 478 mg/kg NC NC - 2.86-03 rag/kg/day 
Mercury 0,258 mg/kg NC NC 2.16-05 rag/kg/day 
Toxicity Equivalency (Dioxins/Furuns) 0.00000664 mg/kg 2.86-13 mg/kg/day 1.56+05 (mg/kg/day )-l 4.6-08 7.7E-I3 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 1.5-05 3.64)2 

EXPOSURE POINT TOTAL 2.E4)5 7.5-02 
EXPOSUR5 M6DIUM TOTAL 2.E-05 7.6-02 

SOIL TOTAL 2.E -05 7.E-02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.7.E-02 

NOTES: 
(I) - Blank celts indicate that an RID or RfC is not avalailablc from die sources used to obtain dosc-rcsponsc data for this risk assessment. 
NC • Nol carcinogenic by this exposure route. 
NA - Nol applicable; exposure rouie nol applicable for this chemical/exposure medium. 
- • Nol calculated; dosc-rcsponsc data and/or dermal absorption values arc not available. 

Prepared by: RAR 
Checked by: KJA 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.25.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE IINITS 

RID/RICO) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIMENT MANTON POND INGESTION Bcnzo(a)anthraccne 0.15 mg/kg 5:05-11 mg/kg/day 7.35-01 (mg/kg/dayl-l 4.6-11 8.86-10 mg'kg/day 3.0E-02 rag/kg/day 3.5-08 
Bctlzo(a)pyrcilc 0.18 mg/kg 6.06-11 rag/kg/day 7.36+00 (nig/kg/day|-l 4.E-I0 1.1 E-09 mg/kg/day 3.0E-02 mg/kg/day 4.6-08 
Bcnzo(b)l—oranUienc 0.31 rag/kg 1.06-10 mg/kg/day 7.36-01 (mg/kg/dayl-l 8.E-11 1.8E-09 lllg/kg/day 3.05-02 mg/kg/day 6,6-08 
Ben zo(g,h,i)perylc—; 0.11 ing/kg NC NC 6.5E-10 mg/kg/day 3.06-02 mg/kg/day 2,6-08 
Ben_i(k)Huoran_enc 0.18 mg/kg 6.0E-1I mg—g/day 7.3E-02 (mg/kg/dayH 4.E-12 I.IE-09 mg/kg/day 3.0E-02 mg/kg/day 4.6-08 
bis(2 —hylhcxyijphllialalc 0.31 mg/kg 1.06-10 mg/kg/day 1.46-02 (rag/kg/day )-l 1.6-12 1.86-09 rag/kg/day 2.064)2 mg'kg/day 9.5-08 

Indcno(1.2.3-cd)py—nc 0.15 mg/kg 5.06-11 rag/kg/day 7.3E-01 (mg/kg/dayl-l 4.E-11 8.86-10 mg/kg/day 3.06-02 mg/kg/day 3.5-08 
Phenanthrene 0.14 mg/kg NC NC 8.26-10 rag/kg/day 3.064)2 mg/kg/day 3.5-08 
alpha-Chlordane 0.0022 mg/kg 7.46-13 mg/kg/day 3.5E-01 (mg/kg/dayM 3.6-13 1.36-11 mg/kg/day 5.06-04 rag/kg/day 3.5-08 
gai_na4_hlordane 0.0025 mg/kg 8.46-13 mg/kg/day 3.5E-OI (mg/kg/dayH 3.6-13. 1.56-11 mg/kg/day 5.06-04 mg/kg/day 3.5-08 
Arscnic 0.77 rag/kg 2.66-10 mg/kg/day 1.5E+00 (mg/kg/dayH 4.6-10 4.56-09 rag/kg/day 3.05-04 mg/kg/day 2.6-05 
Cadmium 0.68 rag/kg NC NC 4.0E-09 mg/kg/day 1.06-03 mg/kg/day 4.6-06 
Chromium 13.4 mg/kg NC NC 7.9E-08 rag/kg/day 3.05-03 mg/kg/day 3.64)5 
Lead 45.9 mg/kg 1,56-08 mg/kg/day 2.76-07 rag/kg/day 
Manganese 128 mg/kg NC NC 7,55-07 mg/kg/day 7.16-02 mg/kg/day 1.6-05 
Vanadium 5,7 mg/kg NC NC 3.3E-08 mg/kg/day 7,06-03 mg/kg/day 5.6-06 
Toxicily Equivalency (Dioxins/Furans) 0.OO043 mg/kg 1.46-13 rag/kg/day l.SE+05 (rag/kg/day)-1 2.6-08 2.5E-I2 rag/kg/day 

EXPOSURE ROUTE TOTAL 2.E-08 6.5-05 

DERMAL Bcnzo(a)anth—ccn e 0.15 mg/kg 1.35-11 mg/kg/day 7.35-01 (mg/kg/dayH 9.6-12 2.2E-10 mg/kg/day 3.0E-02 mg/kg/day 7.6-09 
Benzo(a)pyr—c 0.18 mg/kg 1.55-11 mg/kg/day 7.36+00 (mg/kg/day)-1 1.6-10 2.7E-10 mg/kg/day 3.0E-02 mg/kg/day 9.64)9 
Bcnzo(b).uora—henc 0.31 mg/kg 2.66-11 mg/kg/day 7.3E-01 (mg/kg/dayH 2.6-11 4.6E-10 mg/kg/day 3.06-02 mg/kg'day 2.64)8 
Bcnzo(g,b,i)pcrylcnc 0.11 mg/kg NC NC I.6E-I0 mg/kg/day 3.064)2 mg/kg/day 5.64)9 
Bciizo(k)f1uora—bene 0.18 mg/kg 1.56-11 rag/kg/day 7.36-02 (mg/kg/dayH 1.5-12 2.7E-10 mg/kg/day 3.06-02 mg/kg/day 9.E-09 
bis(2 _lhylhexyl)pbtbalatc 0.31 mg/kg 2.06-11 rag/kg/day 1.4E-02 (rag/kg/day)-1 3.5-13 3.5E-I0 rag/kg/day 2.06-02 rag/kg/day 2.E-08 
Indcno(1,2,3 -d)pyrcnc 0.15 mg/kg 1.36-11 mg/kg/day 7.3E-01 (mg/kg/day)-l 9.6-12 2.25-10 nig/kg/day 3,06-02 nig/kg/day 7.5-09 
Phcnanlhrcnc 0.14 rag/kg NC NC 2.16-10 mg/kg/day 3.06-02 mg/kg/day 7.E-09 
alpha-Chloid ane 0.0022 mg/kg 5.76-14 mg/kg/day 3.55-01 (illg/kg/day|-l 2.6-14 1.06-12 mg/kg/day 5.05-04 rag/kg/day 2.6-09 . 
gamma-Chlordane 0.0025 rag/kg 6.55-14 mg/kg/day 3,554)1 (nig/kg/day)-l 2.6-14 1.16-12 rag/kg/day 5.05-04 mg/kg/day 2.E-09 
Arsenic 0.77 rag/kg 1.56-11 mg/kg/day 1.56+00 (mg/kg/dayl-l 2.E-1I 2.66-10 mg/kg/day 3.06-04 mg/kg/day 9.6-07 
Cadra ium 0.68 mg/kg NC NC 7.86-12 mg/kg/day 2.56-05 nig/kg/day 3.6-07 
Chromium 13.4 mg/kg NC NC 7.56-05 mg/kg/day 
Lead 45.9 mg/kg 0.06+00 mg/kg/day -Manganese 128 mg/kg NC NC 2.864)3 rag/kg/day 
Vanadium 5.7 mg/kg NC NC 1.86-04 nig/kg/day 
Toxicily Equivalency (Dioxins/Furuns) 0.00043 rag/kg 8.46-15 mg/kg/day 1.55+05 (rag/kg/day)-l 1,6-09 1.55-13 rag/kg/day 

EXPOSURE ROUTE TOTAL 1,6-09 1.6-06 
EXPOSURE POINT TOTAL 2.E-0S 6.6-05 

EXPOSURE MEDIUM TOTAL 2.E-08 6.5-05 
SEDIMENT TOTAL 2.E-08 6.E-05 

• SURFACE SURFAC6 WAT6R MANTON POND INGESTION Accnaphlhylcne 0.O0OO0I32 rag/1 NC NC 7.7E-13 mg/kg/day 6.06-02 rag/kg/day 1.5-11 
WATER bis(2-lhythcxyl)pbthalatc 0.017 mg/I 5.7E-10 mg/kg/day 1.464)2 mg/kg/day 8.6-12 1.05-08 rag/kg/day 2.06-02 mg/kg/day 5.5-07 

AIdrin 0.000023 mg/l 7.7E-I3 mg/kg/day 1.76+01 rag/kg/day 1.6-11 I.4E-II rag/kg/day 3.0E-05 mg/kg/day . . 5 . 6 - 7 
alptia-Gilord ane 0.000019 mg/I 6.46-13 mg/kg/day 3.56411 mg/kg/day 2.E-I3 I IE-11 mg/kg/day 5.05-04 mg/kg/day 2.64)8 
Endosulfan Sulfate 0.0OO0O32 mg/l NC NC 1.95-12 rag/kg/day 6.05-03 rag—g/day 3.6-10 
Endrin Aldehyde 0.000005 mg/l NC NC 2.95-12 nig/kg/day 3.05-O4 mg/kg/day 1.6418 
gamma-Chlordane 0.000021 mg/l 7.0E-13 mg/kg/day 3.5E-01 mg/kg/day , 2,6-13 1.26-11 . mg/kg/day 5.05-04 mg/kg/day 2.6-08 
Arsenic 0.0046 mg/l 1.5E-10 mg/kg/day 1.56+00 mg/kg/day , 2.6-10 2.76-09 rag/kg/day 3.06-04 rag/kg/day 9.5-06 
Barium 0.021 -" mg/l NC NC 1.26-08 mg/kg/day 7.06-02 , rag/kg/day 2.5-07 
Ginmiium 0.0023 mg/l NC NC 1.46-09 mg/kg/day 3.06-03 mg/kg/day 5.6-07 
Lead 0,0044 • mg/l 1.56-10 mg/kg/day - 2,66-09 mg/kg/day 
Manganese 0.13 mg/I NC NC 7.66-08 rag/kg/day 2.4E-02 rag/kg/day 3.5-06 
Mercury 0.00000394 mg/l NC NC 2.36-12 rag/kg/day 3.06-04 mg/kg/day 8.5-09 
Thallium 0.0022 mg/i NC NC 1.36-09 rag/kg/day 8.05-05 mg'kg'day 2.64)5 
Nitrate 0.76 mg/i NC NC 4.56-07 mg/kg/day 1.66+00 mg/kg/day 3.64)7 
Nitrile-N 0.084 mg/l NC NC 4.96-08 rag/kg/day 1.05-01 mg'kg/day 5.6-07 

MACTEC Engineering and Consulting, Inc. 
, 5.22.,15 
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TABLE 7.2S.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNIT. 

CSF'UNIT RISK 

VALUE UN1TS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALVE 1 UNITS 

RID/RICO) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

Toxicily Equivalency (Dioxins/Furuns) 000000013 mg/l 4,46-15 j rag/kg/day 1.56+05 nig—g/day 7.6-10 7.66-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 9.E-10 3.6-05 

D6RMAL Accuaphlliylenc O.0OOOO132 , rag/1 NC NC 6.0E-02 mg/kg/day 
bis(2-6thylhcxyt)phthalate 0.017 mg/l 4.86-07 mg/kg/day 1.454)2 nig/kg/day 7.6-09 8.45-06 mg/kg/day 2.0E-02 mg/kg/day 4,5-04 
Aldrin 0.000023 mg/l 3.86-11 mg/kg/day 1.76+01 nig/kg/day 6.6-10 6.65-10 rag/kg/day 3.0E-05 nig/kg/day 2.E-05 
alpha4—ilordane ,0.000019 mg/l 7.36-10 mg/kg/day 3.56-01 rag/kg/day 3.6-10 1.36-08 nig/kg/day 5.05-04 nig/kg/day 3.5-05 
—idosulfan Sulfate 0.0000032 rag/1 NC NC 6.0E-03 mg/kg/day 
Endrin Aldehyde 0.000005 mg/l NC NC 1.16-09 mg/kg/day 3.06-04 mg/kg/day 4.6-06 
gamma-Chlordane 0.000021 rag/I 8.0E-10 mg/kg/day 3.56-01 nig/kg/day 3.5-10 1.45-08 nig/kg/day 5.06-04 mg/kg/day 3.6-05 
Arsenic 0.0046 mg/I 5.46-10 mg/kg/day 1.56+00 mg/kg/day 8.5-10 9.45-09 rag/kg/day 3.06-04 mg/kg/day 3.6-05 
Barium 0.021 rag/1 NC NC 4.36-08 nig/kg/day 4.96-03 mg/kg/day 9.6-06 
_iromium 0.0023 . rag/1 NC NC 9,45-09 rag/kg/day 7.56-05 mg/kg/day 1.6-04 
Lead 0.0044 rag/1 -Manganese 0.13 rag/1 NC NC . 2.76-07 rag/kg/day 9,66-04 mg/kg/day 3.6-04 
Mercury 0.00000394 mg/l NC NC 8,05-12 nig/kg/day 2.16-05 mg/kg/day 4.6-07 
Thallium 0.0022 mg/l NC NC 4.56-09 rag/kg/day 8.06 .5 mg/kg/day 6.E-0S 
Nitrate 0.76 rag/1 NC NC - 1.65+00 mg/kg/day 
Nitritc-N 0.084 rag/1 NC NC 1.06411 rag/kg/day 
Toxicity Equival—cy (Dioxins/Furuns) 0.00000013 mg/l 4.96-11 mg/kg/day 1.56+05 mg/kg/day 7.6-06 8.56-10 rag/k g/day 

._ . -6XPOSUR6 ROUT6 TOTAL 7.E-06 1.6-03 
EXPOSUR6 POINT TOTAL 7E-06 1.6-03 

EXP0SUR5 M6DIUM TOT— 7. E-06 1.6-03 

SURFACE WATER TOTAL 7.E-06 l.E-03 
BIOTA ,'0MB1NI;D FISH DIE MANTON POND 1NG6ST10N Acenaphlhylene 0.0003 mg/kg NC NC 3.7E-08 rag/kg/day 6.06-02 mg/kg/day 6.6-07 

Dibenzo(a.hlan(l—iccnc 0.00022 rag/kg 4.66-09 mg/kg/day 7.3E+O0 (mg/kg/day)-1 3.E-0S 2.7E-08 rag/kg/day 3.06-02 mg/kg/day 9.6-07 
Phenanthrene 0,00293 mg/kg NC NC 3,66-07 rag/kg/day 3.06-02 rag/kg/day 1.6-05 
4,4'-DD6 0.00886 rag/kg 1.9E-07 mg/kg/day 3.4E-01 (mg/kg/dayl-l 6.E-08 1.1 E-06 mg/kg/day 5.06-04 mg/kg/day 2.6-03 
alpha4-1—>rd ane 0.0014 mg/kg 2.95-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 1.5-08 1.75-07 rag/kg/day 5.0E-04 mg/kg/day 3.5-04 
Aroclor-1254 0,1247 mg/kg 2.6E-06 mg/kg/day 2.06+00 (mg/kg/dayl-l 5.6-06 1.55-05 nig/kg/day 2,06-05 mg/kg/day 8.6-01 
Aroclor-1268 0.03292 rag/kg 6.9E-07 mg/kg/day 2.06+00 (mg/kg/dayl-l 1.6-06 4.06-06 mg/kg/day 2.06-05 mg/kg/day 2.6-01 
Dieldrin 0.OOO52 rag/kg 1.1 E-08 mg/kg/day 1.6E+OI (mg/kg/dayl-l 2.E-7 6.35-08 rag/kg/day 5.05-05 mg/kg/day 1.6-03 
Endosulfan Sulfate 0.00096 mg/kg . NC NC 1.26-07 rag/kg/day 6.05-03 rag/kg/day 2.54)5 
gamma-Gilo—anc 0.00052 mg/kg 1.1E-08 rag/kg/day 3.56-01 (mg/kg/day)-l 4.64)9 6.36-08 mg/kg/day 5.05-04 rag/kg/day 1.5-04 
Technical Gilordanc 0.04062 mg/kg 8.5E-07 mg/kg/day 3.56-01 (mg/kg/dayl-l 3.6-07 5.064)6 mg/kg/day 5.05-04 mg/kg/day 1.6-02 
Lead 0.0113 mg/kg 2.45-07 mg/kg/day 1.46-06 mg/kg/day 
Mercury 0.I8S mg/kg NC NC 2.36415 mg/kg/day 3.05-04 mg/kg/day 8.6-02 
Mercury (mclhyl) 0.149 mg/kg NC NC 1.86-05 mg/kg/day 1.06-04 mg/kg/day 2.6-01 
Toxicily Equivalency (Dioxin—;uruns) 0.0000186 mg/kg 3.95-10 rag/kg/day 1.56+05 (mg/kg/day |-1 6,6-05 2.364)9 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL • 7.64)5 1.6+00 
5XPOSURE POINT TOTAL 7.64)5 1.5+00 

EXPOSURE M6D1UM TOTAL 7.6-05 1.5+00 
COMBINED FISH DIET TOTAL 7 .E-5 1.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 7.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MED 1.2.E+-00 

NOTES: 
(I) - Blank cells indicate thai an RfD or RfC is not avalailablc from the sources used to obtain dosc-rcsponsc dala for this risk assessment. 
NC - Nol carcinogenic by this exposure route. 
NA - Not applicable; exposure roulc nol applicable for this chemical/exposure medium, 
- - Noi calculated; dosc-rcsponsc data and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: RAR 

T E ^ ^ ^ ^ r i MACTE^^^^r ing and Consulting, Inc. 
31226.23 ^ ^ ^  ̂" ^_____P P:\W9-t ' l \TN_^^^^«ltt;Ik_ _.ii_d4lc\173 - ncRA\lNT_K&IHlNi\ljn[[[RAVrAl.LILS^TA_lL£.S 7&-U.I.)*-.lAP KcvtirJ iH-Kec Angler- A-dl--IAPS-JMMAKV-_A-_ 

http:31226.23


--

TABLE 7.26.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM 	 CHEMICAL CSF/UN1T RISK RBD/RrCd) HAZARD 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT MANTON POND ING6STION 	 Bcnzo. a)anthraccnc 0.15 mg/kg 5.9E-II mg/kg/day 7.36-01 (mg/kg/dayH 4.5-11 1.45-09 nig—g/day 3.05-02 nig/kg/day 5.6-08 
Bcn_o(a)py_cnc 0.18 mg/kg 7.0E-11 mg/kg/day 7.35+00 (mg/kg/dayH 5.5-10 1.65-09 ing/kg/day 3.06-02 mg/kg/day 5.5-08 
Bcii-o(b )fl uoranihenc 0.31 mg/kg I.2E-10 mg/kg/day 7.36-01 (mg/kg/day)-1 9,6-11 2.86-09 rag/kg/day 3.06-02 nig/kg/day 9.5-08 
Bcn_o(g,h.i}pctylcnc 0.11 mg/kg NC NC 1.05-09 mg/kg/day 3.06-02 nig/kg/day 3.6-08 
Bcnzo(k) fluoran thcnc 0.18 mg/kg 7.0E-11 mg/kg/day 7.36-02 (rag/kg/day )-l 5.6-12 1.65-09 mg/kg/day 3.0E-O2 mg/kg/day 5.6-08 
bis(2-E-iylhexyI)phlhal ate 0.31 mg/kg 1.2E-10 mg/kg/day 1.46-02 (mg/kg/day)-1 2.6-12 2.85-09 rag/kg/day 2.05-02 mg/kg/day. 1.5-07 

Indcno( 1,2,3-cd)pyrene 0.15 mg/kg 5.9E-11 mg/kg/day 7.36-1 (mg/kg/day)-! 4.6-11 . 1.46-09 mg/kg'day 3.06-02 mg/kg/day 5.5-08 
Phenanthrene 0.14 mg/kg NC NC 1.35-09 mg/kg/day 3.06-02 mg/kg/day' 4.5-08 
alpha-Chlordane 0.0022 mg/kg 8.6E-13 rag/kg/day 3,56-01 (mg/kg/dayM 3.6-13 2.06-11 mg/kg/day 5.064M mg/kg/day 4.E-08 
gamma-Chlordane 0.0025 mg/kg 9.86-13 rag_g/day 3.5E-OI (mg/kg/dayH 3.E-13 2.36-11 rag/kg/day 5.064)4 mg—g/day 5.E-0S 
Arsenic 0,77 mg/kg 3.0E-10 rag/kg/day 1.5E+00 (mg/kg/day)-1 5.E-10 7.06-09 mg/kg/day 3.06-04 ,-_, rag/kg/day 2,6-05 
Cadmium 0.68 mg/kg NC NC 6.26-09 mg/kg/day 1.0E-03 . ¥, ' mg/kg/day 6.6-06 
Chromium 13.4 mg/kg NC NC 1.26-07 mg/kg/day 3.0E-03 )V rag/kg/day - 4.6-05 
Lead 45.9 mg/kg I.SE-08 mg/kg/day 4.26-07 . mg/kg/day ~ 
Manganese 128 mg/kg NC NC 	 1.26-06 '. ing/kg/day 7.16-02r tng/kg/day 2.6-05 
Vanadium 5.7 mg/kg NC NC 	 5.26-08 mg/kg/day 7.06-03 tng/kg/day 7.5-06 
Toxicily Equivalency (Dioxins/Furans} 0,00043 rag/kg 1.7E-13 mg/kg/day I.5E+05 (mg/kg/dayH 3.E-08 • 3.96-12 • mg/kg/day ,-_. 

EXPOSURE ROUTE TOTAL 3.E-08 9.6-05 

DERMAL Benzo(a)anthracene 0.15 mg/kg 4.46-11 mg/kg/day 7.3E-01 (mg/kg/dayH 3.E-11 1.0E-09 mg/kg/day 3.064)2 mg/kg/day 3.E-08 
Benzo(a)pyrene 0.18 mg/kg 5.26-11 mg/kg/day 7.3E+O0 (mg/kg/dayl-l 4.E-10 1.2E-09 mg/kg/day 3.064)2 mg/kg/day 4.6418 
Bcnzo(b) fluoranthcnc 0.31 mg/kg 9.06-11 mg/kg/day - 7.35-01 (mg/kg/dayl-l 7.E-11 2.16-09 mg/kg/day 3.05412 mg/kg/day 7.6-08 
Bcn_o(g.h, ijpcrylcnc 0.11 • rag/kg NC NC 7,56-10 mg/kg/day 3.06-02 mg/kg/day 2.6-08 
Beii-O(k)l.uo.an_.cnc 0.18 rag/kg 5.26-11 mg/kg/day 7.354)2 (rag/kg/day |-1 4.E-12 1.2E4I9 mg/kg/day 3.05-02 mg/kg/day 4.6-08 -
bis(2-E(hylhcxyl)ph[hata[c 0.31 mg-g 6.9E-II mg/kg/day 1.46-02 (mg'kg/day)-1 I  E .2 1,66-09 mg/kg/day' 2.06-02 rag/kg/day 8.6-08 -
Indcno( 1,2,3-cd}pyrenc 0.15 mg/kg 4.4E-1I mg/kg/day 7.36-01 (mg/kg/day). 1 3.E-I1 1.05-09 rag/kg/day 3.0E-02 mg/kg/day 3.6-08 
Phcnatillirenc 0.14 rag/kg IxC NC 9.55-10 nig—g/day 3.06-02 mg/kg/day 3.6-08 ~ alpha-Chlordane 0.0022 mg/kg 2.06-13 mg/kg/day 3.56-01 (mg/kg/dayl-l 7.5-14 4,66-12 mg/kg/day 5.0E-O4 mg/kg/day 9.6-09 
gamma-Chlordane 0,0025 mg/kg 2.26-13 mg/kg/day 3.56-01 (mg/kg/dayl-l 8.6-14 5.25-12 nig/kg/day 5.06-04 mg/kg/day 1.5-08 
Arsenic 0.77 mg/kg 5.26-11 mg/kg/day 1.55+00 (rag/kg/dayH 8.5-11 1.25-09 rag/kg/day 3.064)4 mg/kg/day 4.5-06 
Cadmium 0.68 mg-g NC NC 3.65-11 rag/kg/day 2.56-05 nig—g/day 1.5-06 
Chromium 13.4 mg/kg NC NC 7.56-05 mg/kg/day 
Lead 45.9 mg/kg 0.0E+00 mg/kg/day -Manganese 128 mg/kg NC NC 2.86-03 mg/kg/day 
Vanadium 5.7 mg/kg NC NC 1.86-04  j ' .. mg/kg/day 
Toxicity Equivalency {Dioxins/Furans) 0.00043 mg/kg 2.96-14 rag/kg/day 1.56+05 (mg/kg/day)-1 4.6-09 6,76-13 mg/kg/day 

+ «•- ;.. 
EXPOSURE ROUTE TOTAL 5.6-09 6.6-06 

EXPOSURE POINT TOTAL 3.6-08 1.6-04 
EXPOSURE MEDIUM TOTAL 3.6-08 1.6-04 

SEDIMENT TOTAL 3.E-08 l.E-04 
SURFAC6 SURFACE WATER MANTON POND INGESTION Accnaphdiylcnc 0.00000132 mg/l NC NC 1.26-12 mg/kg/day 6,06-02 mg/kg/day 2.5-11 
WAT6R bis(2-Etliylbcxyl)phUi3latc 0.017 mg/l 6.76-10 mg/kg/day 1.46-02 rag/kg/day 9.6-12 1.66-08 mg/kg/day 2.05-02 mg/kg/day 8.5-07 

Aldrin 0.OOOO23 mg/l 9.0E-I3 nig/kg/day 1.76+01 mg/kg/day 2.E-I1 . 2.16-11 rag/kg/day 3.06-03 mg/kg/day 7.5-07 
alpha-Chlordane 0.000019 mg/I 7.46-13 rag/kg/day 3.56-01 rag/kg/day 3.6-13 1.76-11 mg/kg/day 5.05-04 nig—g/day 3.6-08 
Endosulfan Sulfate 0.0000032 • mg/I NC NC 2.9E-12 mg/kg/day 6.06-03 - mg/kg/day . 5.6-10 
Endrin Aldehyde 0.000005 mg/I NC NC 4.66-12 mg/kg/day 3.06-04 nig/kg/day 2.6-08
gamnia-Chlordane 0,000021 mg/l 8.26-13 mg/kg/day 3.56-01 mg/kg/day 3.6-13 1.96-11 rag/kg/day 5,06-04 rag/kg/day 4,6-08 
Arsenic 0.0046 mg/i 1.86-10 mg/kg/day 1.56+00 mg/kg/day 3.6-10 4.2E-09 mg/kg/day 3.06-04 rag/kg/day 1.6-05 
Barium 0.021 mg/l NC NC 1.9E-08 rag/kg/day 7.06-02 mg/kg/day 3.6-07 
Chromiura 0,0023 mg/l NC NC 2.1E419 rag/kg/day 3.06-03 mg/kg/day 7.6-07 
Lead 0.0044 mg/i 1.76-10 rag/kg/day 4.0E-09 mg/kg/day . 
Manganese 0.13 mg/l NC NC 1.2E-07 mg/kg/day 2.4E-02 mg/kg/day 5.E-06 
Mercury 0.0CO00394 mg/l NC NC 3.66-12 mg/kg/day 3.0E-04 mg/kg/day 1.5-08 
Thallium 0.0022 mg/I NC NC 2.06-09 mg/kg/day 8.06-05 mg/kg/day 3.6-05 
Nitrate 0.76 mg/l - NC NC 6.95-07 mg—g/day 1.65+00 mg/kg/day 4.64)7 
Nilritc-N O.0S4 mg/I NC NC 7.76-08 mg/kg/day 1.05-01 mg/kg/day 8. E-07 
Toxicity Equivalency (Dioxias/Fura--) 0.00000013 rag/1 5.16-15 mg/kg/day 1.56+05 rag/kg/day 8.6-10 1.26-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 	 1.6-09 5.6-05 

MACTEC Engineering and Consulting, Inc. 

31126.13 


Page I of2 P: W9-0\T_ •0_-NAI._ . . l_ l lcV^ 

http:31126.13


TABLE 7.26.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM 	 CHEMICAL CSF/UNIT RISK RI_/RlC(l) HAZARD 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE 1IN1TS VALUE IINITS VALUE UNITS VALUE UNITS 

DERMAL Accnaphlhylcne 0.00000132 ' mg/l NC NC 6.06-02 mg'kg'day 
bis(2-5thy!l„xyl)pl—lalalc 0.017 mg/l 4.0E-07 mg/kg'day I.4E-02 nlg/kg/day 6.6-09 9.4E-06 mg/kg/day 2.06 02 mg/kg/day 5.6-04 
Aldrin O.0OOO23 mg/l 3.2E-I1 mg/kg/day 1,76+01 nig/kg/day 5.6-10 7,46-10 mg/kg/day 3.06 05 mg/kg/day 2,6-05 
alpha-O——lane 0.000019 mg/l 6.16-10 mg'kg'day 3.56-01 rag/kg/day 2.6-10 1,464)8 rag/kg/day 5,06 04 mg/kg/day 3,6-05 
Endosulfan Sulfate O.OOOO032 - rag/I NC NC 6.06 03 mg/kg/day 
5ndrin Aldehyde 0,000005 mg/l NC NC 1.36-09 rag—g/day 3.06 04 mg'kg/day 4.6-06 
gamma-Gilo—ane 0,000021 mg/l 6.76-10 mg/kg/day 3.56-01 mg/kg/day 2.6-10 1.66-08 rag/kg/day 5.06 04 mg/kg/day 3.5-05 
Aiscnic 0.0046 mg/I 4.5E-I0 mg/kg/day 1.55+00 rag/kg/day 7,6-10 LI 6-08 nig/kg/day 3.06 04 mg/kg/day 4.54)5 
Barium 0.021 mg/l NC NC 4.85-08 mg/kg/day 4.96-03 mg/kg/day 1.6-05 
Ouomiuni 0.0023 mg/l NC NC LI6-OS mg/kg/day 7.56-05 mg/kg/day 1.5-04 
Lead 0.0044 mg/l 
Manganese 0.13 mg/l NC NC 3.06-07 rag/kg/day 9,66-04 mg/kg/day 3 ,6-4 
Mercury 0.00000394 mg/l NC NC 9.06-12 mg/kg/day 2,16-05 mg/kg/day 4.6-07 
Thallium 0.0022 mg/l NC NC 5.06-09 mg/kg/day 8.06-05 mg/kg/day 6.6-05 
Nitrate 0.76 mg/l NC NC 1.66+00 mg/kg/day 
Nitritc-N 0.084 mg/l NC NC l.OE-01 mg/kg/day 
Toxicily Equivalency (Dioxin—•'——is) O.000OO013 mg/l 4,16-11 mg/kg/day 1.55+05 tug/kg/day 6.6-06 9.56-10 nig/kg/day 

EXPOSUR6 ROUT6 TOTAL 6.E-06 1.6-03 
EXPOSURE POINT TOTAL 6.E436 1.64)3 

EXPOSURE MEDIUM TOTAL 6.E-06 1,6413 

SURFACE WATER TOTAL 	 6.E-06 l.E-03 -
BIOTA ;0MBIN6D FISH DIE- MANTON POND 1NG6STION 	 Accnaphlhylcne 0.0003 mg/kg NC NC 3.85-08 mg/kg/day 60E-O2 rag/kg/day 6.6-07 

Dibcnzo(a,h)amli—ccnc 0.00022 rag/kg 4.75-09 mg/kg/day 7.3E+O0 (rag/kg/day)-1 3.6-08 2.86-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07 
Phcnanlhrcne 0.00293 mg/kg NC NC 3.76-07 mg/kg/day 3.0E-02 mg/kg/day 1.6-05 
4.4--DDE 0.00886 rag/kg 1.96-07 rag/kg/day 3.4E-01 (mg/kg/dayl-l 6.5-08 1.16-06 mg/kg/day 5.0E-04 mg/kg'day 2.6-03 
alpha-Chlordane 0.0014 mg/kg 3.05-08 mg/kg/day 3,55-01 (mg/kg/day)-1 l.E-08 1.86-07 mg/kg/day 5.06-04 mg/kg'day 4.6-04 
Aroclor-1254 0.1247 mg/kg 2.75-06 mg/kg/day 2.0E+00 (rag/k g/day)-1 5.6-06 1,66-05 mg/kg/day 2.06-05 mg/kg/day 8.6-01 
Aroclor-1268 0.03292 rag/kg 7.15-07 rag/kg/day 2.0E+00 (rag/kg/day )-l l.E-06 4,16-06 rag/kg/day 2,06-05 rag/kg/day 2.6-01 
Dieldrin 0.00052 mg/kg 1.15-08 mg/kg/day 1.6E+01 (rag/kg/dayH 2.5-07 6.55-08 mg/kg/day 5.05-05 rag/kg/day 1.6-03 
Eudosulfan Sulfate 0.00096 - rag/kg NC NC 1.25-07 •• mg/kg/day • 6.05-03 rag/kg/day 2.64)5 
gamma -Chlord ane 0.00052 mg/kg 1.15-08 rag/kg/day 3.55-01 (mg/kg/dayH 4.54)9 6.55-08 rag/kg/day 5.05-04 rag/kg/day 1.6-04 
Technical Chlordane 0.04062 mg/kg 8.85-07 mg/kg/day 3.55-01 (mg/kg/day)-1 3.E-07 5.15-06 mg/kg/day 5.06-04 mg/kg/day 1.6-02 
Lead 0.0113 rag/kg 2.45-07 mg/kg/day 1.45-06 mg/kg/day -Mercury 0.185 mg/kg NC NC 2.35-05 mg/kg/day 3.06-04 rag/kg/day 8.6-02 
Mercury (methyl) 0.149 mg/kg NC NC 1.96-05 mg/kg/day 1.05-04 rag/kg/day 2.6-01 
Toxicity Equivalency (Dioxins/Furans) 0.0000186 rag/kg 4.06-10 mg/kg/day 1.56+05 (rag/kg/day)-! 6.5-05 2.35-09 mg/kg/day 

6XPOSUR5 ROUT5 TOTAL 7-6-05 1.6+00 
6XPOSURE POINT TOTAL 7.E-05 1.5+00 

EXPOSURE M6DIUM TOTAL 7.E-05 1.6+00 
COMBINED FISH DIET TOTAL 7.E-05 1.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || 7.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA|| 1.3.E+-00 

NOTES: 
{I} - Blank cells indicate ihat an RfD or RfC is not avalaitablc from the sources used to obtain dosc-rcsponsc dala for this risk asscssmcnl. 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. " 

- - Noi calculated; dosc-rcsponsc data and/or dermal absorption values arc not available. 


Prepared by; KJA 
Checked by: RAR 

(ring and Consulting, Inc. 
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TABLE 7.27.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE IINITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/BIC (1) 

VALUE UNrrs 

HAZARD 
QUOTIENT 

BIOTA COMBINED FISH DIE MANTON POND INGESTION Accnaphlhylcne 0.0003 rag/kg NC NC 5.864)8 mg/kg/day 6,05-02 nig/kg/day l.E-06 
Dibcnzo (a.h)anlr—icene 0.00022 rag/kg 3 .65 .  9 mg'kg'day 7.3E+0O (mg/kg/day)-l 3 .6-8 4.26-08 mg/kg/day 3.054)2 mg/kg/day 1.6-06 
Pbaianlli—nc 0.00293 mg/kg NC NC 5.65-07 mg/kg/day 3.054)2 nig/kg/day 2.64)5 
4.4'-DDE 0.00886 rag/kg I.SE-07 mg/kg/day 3.46-01 (mg/kg/dayH 5.6-08 1.7E-06 mg/kg/day 5.05-04 tng/kg/day 3,6-03 
alpha-Gilo—ane 0.0014 rag/kg 2.35-08 mg/kg/day 3.56-01 (mg—g/day)-1 8.6-09 2.764)7 mg/kg/day 5.0E-04 rag/kg/day 5.6-04 
Aroclor-1254 0.1247 mg/kg 2.0E-06 mg/kg/day 2.0E+O0 (mg/kg'day)-! 4 .64  - 2.46-03 rag/kg/day 2.064)5 mg/kg/day I.E+00 
Aroclor-1268 0.03292 mg/kg 5.464)7 rag/kg/day 2.06+00 (mg/kg/day)-1 1.64)6 6.35-06 mg/kg/day 2.0E-05 nig/kg/day 3.64)1 
Dieldrin 0.00052 mg/kg 8.56-09 mg/kg/day 1.66+01 (mg/kg/day )-l 1.6-07 1.05-07 mg/kg/day 5.0E-05 nig/k g/day 2.6-03 
Endosulfan Sulfate 0.00096 rag/kg NC NC 1.85-07 rag/kg/day 6.0E-03 mg/kg/day 3,64)5 
gamma-Chlordane 0.00052 rag/kg 8.56-09 mg/kg/day 3,564)1 (mg/kg/dayl-l 3.6-09 1.054)7 mg/kg/day 5.0E-04 mg/kg/day 2.64)4 
Technical Gitordane 0.04062 rag/kg 6.76-07 mg/kg/day 3.56-01 (mg/kg/day)-1 2.64)7 7.85-06 mg/kg/day S.OE-04 mg/kg/day 2,6-02 
Lead 0,0113 mg/kg 1.96-07 mg/kg/day 2.26-06 mg/kg/day 
Mercury 0.185 mg/kg NC NC 3.564)5 mg/kg/day 3.05-04 nig/kg/day l.E-01 
Mercury (mcUiyl) 0.149 mg/kg NC NC 2.9E-05 mg/kg/day 1.05-04 mg/kg/day 3.E-01 
Toxicity Equivalency (Dioxin;—_i ans| 0.0000186 mg/kg 3.IE-10 mg/kg/day 1.5E+05 (mg/kg/dayl-l 5.64)5 3.65-09 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.6-05 2.6+00 
EXPOSURE POINT TOTAL 5.6-05 2.6+00 

EXPOSURE MEDIUM TOTAL 5.6-05 2.6+00 
COMBINED FISH DIET TOTAL 5.E-05 2.E+O0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA | 5.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.9.E+00 

NOTES: 
(I) - Blank cells indicate (hat an RfD or RfC is not aval ai-ablc from (lie sources used (o obtain dosc-rcsponsc data for this risk assessment. 
NC - Nol carcinogenic by this exposure roulc. 
NA - Noi applicable; exposure roulc not applicable for (his chemical/exposure medium. 
- - Nol calculated; dosc-rcsponsc dala and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by; RAR 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.28.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1INITS 

RID/RIC (1) 

VAU)E UN1TS 

HAZARD 
QUOTIENT 

SEDIM6NT S5D1M6NT MANTON POND MNGESTION Benzo(a)anthracene 0.15 mg/kg 2.2E-10 rag/kg/day 7.3E-01 (mg/kg/dayl-l 2.E-I0 38E-09 rag/kg/day 3.054)2 mg/kg/day I.E417 
Bcnzo(a)pyrcne 0.18 mg/kg 2.6E-I0 rag/kg/day 7.36+00 (mg/kg/dayl-l 2,6-09 4.6E-09 rag/kg/day 3,06-02 mg/kg/day 2.E-07 
Bc__(b)fluorantbcnc 0.31 mg/kg 4.5E-I0 mg/kg/day 7.36-01 (mg/kg/dayl-l 3.6-10 7.9E-09 rag/kg/day 3.05-02 mg/kg/day 3.E-07 
Bcnz—g.h,i)pcrylcnc 0.11 rag/kg NC NC 2.8E-09 mg/kg/day 3.06-02 mg/kg/day 9. E-08 
Benzo(k)nuor_lhenc 0.18 mg/kg 2.6E-10 rag/kg/day 7.36-02 (mg/kg/dayl-l 2.E-11 4.6E-09 mg/kg/day 3.064)2 mg/kg/day 2.6-07 
bis(2-6lhylhcxyl)ph„ala„ 0.31 mg/kg 4.5E-10 rag/kg/day 1.46-02 (mg/kg/dayH 6.E-12 7.954)9 mg/kg/day 2.064)2 ing/kg/day 4. E-07 
Indcno( 1,2,3-cd)pyrcne 0.15 mg/kg 2.2E-10 rag/kg/day 7.35-01 (mg/kg/day)-1 2.E-10 3.8E-09 mg/kg/day 3.06-02 nig—g/day LE-07 
Phcnanlhrcnc 0.14 mg/kg NC NC 3.6E419 mg/kg/day 3.06-02 mg/kg/day l.E-07 
alpha-Chlordane 0.0022 rag/kg 3.2E-12 nig/kg/day 3.56-01 (mg/kg/day)-1 l.E-12 5.65-11 mg/kg/day 5.06-04 mg/kg/day l.E-07 
garania-Gilordanc 0.0025 mg/kg 3,65-12 rag/kg/day 3.5E-OI (mg/kg/day)-1 1.E-I2 6.45-11 mg/kg/day 5.06-04 mg/kg/day 1.6-07 
Arsenic 0,77 m g - g 1.1E-09 mg/kg/day 1.56+00 (mg/kg/dayl-l 2 .E-9 2.06-08 mg/kg/day 3.06-04 mg/kg/day 7,6-OS 
Cadmium 0.68 mg/kg NC NC 1.76-08 mg/kg/day 1.06-03 rag/kg/day 2.6-05 
Chromium 13.4 mg/kg NC NC 3.46-07 mg/kg/day 3.06-03 nig—g/day l.E-04 
Lead 45.9 mg/kg 6.7E-08 rag/kg/day - 1.2E-06 mg/kg/day 
Manganese 128 mg/kg NC NC 3.3E-06 mg/kg/day 7.16-02 tng/kg/day 5.6-05 
Vanadium 5.7 rag/kg NC , NC 1.56-07 mg/kg/day 7.06-03 rag/kg/day 2.6-05 
Toxicily Equivalency (Dioxins/Furans) 0.00043 rag/kg 6.35-13 rag/kg/day 1.56+05 (mg/kg/day)-1 9.E-08 1.16-11 mg/kg/day 

EXPOSURE ROUTE TOTAL 1.6-07 3.5-04 

DERMAL Benzo{a)arah—ccnc 0.15 mg/kg 2.86-11 mg/kg/day 7.3E-01 (mg/kg/dayH 2.5-11 4.86-10 rag/kg/day 3.0E-02 mg/kg/day 2.5-08 
Bcnzo(a)pyrcnc 0.18 rag/kg 3.36-11 rag/kg/day 7.35+00 (mg/kg/day)-1 2.E-I0 5.86-10 mg/kg/day 3.0E-02 mg/kg/day 2.5-08 
Bcnzo(b)(luO—mhene 0.31 rag/kg 5.76-11 mg/kg/day 7.36-01 (mg/kg/dayl-l 4.E-11 1,06-09 rag/kg/day 3.0E-02 mg/kg/day 3.64)8 
Bcnzo(g.h,i)pcrylcnc 0.11 mg/kg NC NC 3.56-10 nig/kg/day 3.06-02 mg/kg/day l.E-08 
Bcnzo(k)nuoranlhcn c 0.18 mg/kg 3.35-11 mg/kg/day 7.36-02 (mg/kg/day)-1 2.5-12 5.86-10 mg/kg/day 3.06-02 mg/kg/day 2.E-08 

- bis(2-6_ylhexyl)pl--lalc 0.31 mg/kg 4.45-11 mg/kg/day 1.46-02 (mg/kg/dayM 6.E-13 7.76-10 mg/kg/day 2.0E-02 mg/kg/day 4.E-08 
!ndcno(l.2,3-cd)py—nc 0.15 mg/kg 2.86-11 mg/kg/day 7.36-01 (mg/kg/dayM 2.E-II 4.8E-10 mg/kg/day 3.0E-02 mg/kg/day 2.E-08 
Phcnanlhrate 0.14 mg/kg NC NC 4.56-10 mg/kg/day 3.0E-O2 mg/kg/day 2.64)8 
alpha-Gilordane 0.0022 mg/kg 1.26-13 mg/kg/day 3.5E-01 (mg/kg/dayH 4.E-14 2.2E-12 mg/kg/day 5.05-04 mg/kg/day 4.64)9 
ganinia-Cblo- ane 0.0025 rag/kg 1.45-13 mg/kg/day 3.56-01 (mg/kg/day)-1 5.5-14 2.5E-12 mg/kg/day 5.05-04 mg/kg/day 5.64)9 
Arsenic 0.77 rag/kg 3.36-11 mg/kg/day 1.5E+00 (mg/kg/dayH 5.6-11 5.7E-10 rag/kg/day 3.06-04 mg/kg/day 2.6-06 
Cadmium 0.68 . mg/kg NC NC 1.76-11 rag/kg/day 2.55-05 mg/kg/day 7.64)7 
—iromium 13.4 rag/kg NC NC 7.55-05 mg/kg/day 
Lead 45.9 rag/kg 0.06+00 mg/kg/day -Manganese 128 mg/kg NC NC 2.86-03 mg/kg/day 
Vanadium , 5.7 mg/kg NC NC 1.85-04 mg/kg/day 
Toxicily Equivalency (Dioxins/I _ _ i s  | 0.00043 mg/kg 1.86-14 mg/kg/day I.5E+0S (mg/kg/day)-1 3.E-09 3.26-13 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 3.5-09 3.64)6 
6XPOSURE POINT TOTAL l.E-07 . 3 .6 -4 

6XPOSURE M6D1UM TOTAL l.E-07 3.64)4 
SEDIMENT TOTAL . l.E-07 3.E-04 

SURFAC6 SURFAC6 WAT6R MANTON POND 1NG6ST10N Acenaphthylene 0.00000132 mg/l NC NC 3,46-11 rag/kg/day 6.05-02 mg/kg/day 6.6-10 
WAT6R bis|2.6lhylhcxyl)phllialalc 0.017 mg/l 2.56418 rag/kg/day 1.4E412 rag/kg/day 3.6-10 4.36-07 ing/kg/day 2.064)2 mg/kg/day 2.6-05 

Aldrin 0.000023 mg/l 3.36-11 mg/kg/day 1.7E+01 rag/kg/day 6.E-10 5.96-10 rag/kg/day 3.06-05 mg/kg/day 2.6-05 
alpha4—ilordane 0.000019 mg/l 2.86-11 mg/kg/day 3.5E411 rag/kg/day I.E-11 4.85-10 rag/kg/day 5.06-04 mg/kg/day 1.6-06 
6ndosulfan Sulfate 0.0000032 nlgo NC NC 8.15-11 mg/kg/day 6.06-03 mg/kg/day 1.6-OS 
Endrin Aldehyde 0.000005 rago NC NC 1.35-10 mg/kg/day 3.06-4 mg/kg/day 4.54)7 
g_nma4_ilordane 0.000021 mg/l 3.16-11 rag/kg/day 3.5E4H mg/kg/day 1,6-11 5.3E-10 mg/kg/day S.06-O4 nig/kg/day l.E-06 
Arsenic 0.0046 •- mg/l 6.76-09 mg/kg/day 1.56+00 mg/kg/day l.E-08 1.25-07 mg/kg/day 3.06-04 mg/kg/day 4.5-04 
Barium 0.021 mg/l NC NC 5.36-07 mg/kg/day 7.064)2 mg/kg/day 8.64)6 
Chromium 0,0023 mg/i NC NC 5.95-08 nig/kg/day 3.06-03 mg/kg/day 2.6-03 
Lead 0.0044 mg/l 6.4E-09 mg/kg/day - 1.15417 rag/kg/day 
Manganese 0.13 mg/l NC NC 3.35-06 mg/kg/day 2.464)2 rag/kg/day 1.6-04 
Mercury 0.00000394 mg/l NC NC 1.05-10 rag/kg/day 3.06-04 rag/kg/day 3.E-07 
Thallium 0.0022 mg/l NC NC 5.66-8 rag/kg/day 8.0E-OS mg/kg/day 7.E4M 
Nitrate 0.76 mg/l NC NC 1.96-05 nig/kg/day 1.6E+00 mg/kg/day l.E-05 
-itritc-N 0.084 mg/l NC NC 2.16416 mg/kg/day l.OE-01 mg/kg/day 2,64)5 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.28.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE——POSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RIO/RICO) 

VALUE 1 UNITS 

HAZARD 
QUOTIENT 

Toxicily Equivalency (Dioxins/Furans) 0.00000013 rag/1 1.96-13 nig/kg/day 1.56+05 nig/kg/day 3.6-08 3.35-12 ing/kg/day 

EXPOSURE ROUTE TOTAL 4.64)8 l.E-03 

DERMAL Accnaphlhylcne 0.00000132 mg/l NC NC - 6.06-02 rag/kg/day 
bis(2-Ediylhcxyl)phdialatc 0.017 mg/l 4.36-06 tng/kg/day 1.46-02 mg/kg/day 6.5-08 7.56-05 rag/kg/day 2.064)2 nig/kg/day 4.6-03 
Aldrin 0.000023 mg/l 3.45-10 mg/kg/day 1.76+01 mg/kg/day 6.5-09 5.96-09 mg/kg/day 3.06-05 nig/kg/day 2,6-04 
alpha-G—>rd ane 0.000019 mg/I 6.56-09 rag/kg/day 3.55-01 mg/kg/day , 2.6-09 1.15-07 mg/kg/day 5.05-04 rag/kg/day 2.6-04 
Endosulfan Sulfate 0.0000032 mg/l NC NC 6.06-03 mg/kg/day 
Endrin Aldehyde 0.000005 • rag/1 NC NC 1,06-08 nig/kg/day 3.06-04 mg/kg/day 3.6-05 
gamma-Chlordane 0.000021 . rag/I 7.26-09 rag/kg/day 3.56-01 nig/kg/day 3.6-09 1.36-7 rag/kg/day 5.06-04 nig/kg/day 3.5-04 
Arsenic 0.0046 rag/I 4.86-09 mg/kg/day 1,55+00 mg/kg/day 7.6-09 8,464)8 mg/kg/day 3.06-04 mg'kg/day 3.6-04 
Barium 0.021 rag/1 NC NC 3.8E-07 lllg/kg/day 4.9E-03 rag/kg/day 8.5-05 
Chromium 0.0023 mg/l NC NC 8.46-08 mg/kg/day 7.56-05 mg/kg'day 1.6-03 
Lead 0.0044 mg/i 
Manganese 0.13 mg/l _

NC NC _2.46-06 nig—g/day 9.66-04 mg/kg/day 2.6-03 
Mercury 0.00000394 mg/l NC NC 7.26-11 rag/kg/day 2.16-05 nig/kg/day 3.6-06 
Thallium 0.0022 mg/l NC NC 4.06-08 mg/kg/day 8.05-05 mg/kg/day 5.6-04 
Nilratc 0.76 mg/l NC NC i.66+00 mg/kg/day 
Nilritc-N 0.084 mg/l NC NC 1,05-01 rag/kg/day 
Toxicily l.quivul—icy (Dioxins/l-'urans) 0.00000013 mg/l 4.46-10 • rag/kg/day 1.56+05 mg/kg/day 7.6-05 7.65-09 mg/kg/day 

EXPOSUR6 ROUT6 TOTAL 7,6-05 9.6-03 
6XP0SURE POINT TOTAL 7.6-05 1.6-02 

EXPOSURE MEDIUM TOTAL 7.6-05 1.6-02 
SURFACE WATER TOTAL 7.E-05 l.E-02 

BIOTA :OMBINED FISH DIE' MANTON POND ING6STION Accnaphlhylcne 0.0003 mg/kg NC NC 3.76-08 tng/kg/day 6-06-02 mg/kg/day 6.5-07 
Dibcnzo(a,b)an(h—ccnc 0.00022 rag/kg 3.46-09 mg/kg/day 7.36+00 (nig/kg/day)-l 3.5-08 2.76-08 nig/kg/day '3-06-02 mg/kg/day 9.5-07 
PhenanUuenc 0.00293 mg/kg NC NC 3.66-07 mg'kg'day 3.06-02 mg/kg/day 1-6-05 
4,4'-DD5 0.00886 mg/kg 1.46-07 mg/kg/day 3.46-01 (nig/kg/dayl-l 5,5-08 1.16-06 rag/kg/day 5.06-04 mg/kg/day 2.6-03 
alpha-Gilord ane 0.0014 mg/kg 2.26-08 mg/kg/day 3.56-01 (nig/kg/dayH 8.5-09 1.76-07 mg/kg/day 5.06-04 mg/kg/day 3.6-04 
Aroclor-1254 0,1247 mg/kg 2.06-06 mg/kg/day 2.06+00 (mg/kg/dayl-l 4.5-06 1.56-05 nig/kg/day 2.06-05 rag/kg/day 8.64)1 
Arcclot-1268 0.03292 mg/kg 5.26-07 mg'kg/day 2.06+00 (mg/kg/dayH 1.6-06 4.05-06 mg'kg'day 2.06-05 nig—g/day 2.6-01 
Dieldrin 0.00052 mg/kg 8.26-09 mg/kg/day 1.66+01 (mg/kg/dayH 1.5-07 6.35-08 rag/kg/day 5.064)5 mg/kg/day 1.64)3 

' Endosulfan Sulfate 0.00096 rag/kg NC NC 1.25-07 mg/kg/day 6.06-03 rag/kg/day 2.6-05 
garama-Gilordanc 0,00052 rag/kg 8,26-09 mg/kg/day 3.56-01 (mg/kg/dayl-l 3.E-09 6.35-08 mg/kg/day 5,064)4 nig/kg/day 1.6-04 
Tccluneal Gilordane 0.04062 mg/kg 6.46-07 rag/kg/day 3.56-01 (mg/kg/day)-l 2.6-07 5.05-06 mg/kg/day 5,06-04 mg/kg/day 1.6-02 
Lead 0.0113 mg/kg 1.86-07 nig/k g/day 1.45-06 mg/kg/day 
Mercury 0,185 mg/kg NC NC 2,36415 mg/kg/day 3.06-04 mg/kg/day 8.6-02 
Mercury (methyl) 0.149 mg/kg NC NC 1.86-05 mg/kg/day 1.05-04 mg/kg/day 2,6-01 
Toxicily Equivalency (Dioxins/Furans) 0.0000186 mg/kg 2.96-10 mg/kg/day 1.56+05 (mg/kg/dayH 4.6-05 , 2.36-09 mg/kg/day 

6XPOSURE ROUTE TOTAL 5.5-05 1.6+00 
6XP0SURE POINT TOTAL 5.5-05 1.6+00 

5XP0SURE MEDIUM TOTAL - 5.5-05 1.6+00 
COMBINED FISH DIET TOTAL 5.E-05 1.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA l .E -0  4 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.2.E+-00 

NOTES: 
(1) - Blank cells indicate ihat an RfD or RfC is not avalailablc from the sources used to obtain dosc-rcsponsc data for this risk asscssmcnl. 
NC - Nol carcinogenic by this exposure route. 
NA - Not applicable; exposure roulc noi applicable for this chemical/exposure medium. 
-- - Not calculated; dosc-rcsponsc dala and/or dermal absorption values arc not available. 

Prepared by: KM 
Checked by: RAR 

MACTECJ •ng arid Consulting, Inc. 
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TABLE 7.29.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR ACE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM 	 CHEMICAL CSF/UNIT RISK RI_/RIC(1) 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALVE UNITS YA-UE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT S6DIMENT MANTON POND ING5ST10N 	 Benzo(a)anl—acenc 0.15 mg/kg 2.5E-10 mg/kg/day 7.36-01 (mg/kg/day )-l 2.E-10 5.9E-09 mg/kg/day 3,06-02 mg'kg'day . 2.E-07 

Benzo(a)pyrcnc 0.18 mg/kg 3.16-10 mg—g/day 7.36+00 (rag/kg/dayM 2.6-09 7.1 E-09 nig/kg/day 3.0E-O2 mg—g/day 2.6-07 
Bcnzo(b)(—oranthcne 0.31 mg/kg 5.36-10 rag/kg/day 7.36-01 (rag/kg/day)-1 4.6-10 1.2E-08 rag/kg/day 3.06 -02 mg/kg/day 4.6-07 
Bci—o(g,li,i)perylcnc 0.11 mg/kg NC NC 4,46-09 rag/kg/day 3.06-02 rag/kg/day 1.6-07 
Bct—o(k)fluoramlic—; 0.18 mg/kg 3.16-10 nig—g/day 7.35-02 (nig/kg/dayH 2.6-11 7,164)9 rag/kg/day 3.06-02 nig/kg/day 2.6-07 
bis(2-EIliylhcxyl)phtbalatc 0.31 mg/kg 5.36-10 mg/kg/day 1,45-02 (mg/kg/day)-! 7.6-12 1.26-08 mg/kg/day 2.06-02 mg/kg/day 6.64)7 
Indcno( 1.2.3-cdIpyrcnc 0.15 mg/kg 2.56-10 mg/kg/day 7.35-01 (rag/kg/dayH 2.5-10 5.96-09 mg/kg/day 3.06-02 mg/kg/day 2,6-07 
Phcnamli——: 0.14 mg/kg NC NC 5.56-09 mg/kg/day 3.06-02 mg/kg/day 2.6-07 
alpha4_t ilordane 0.0022 mg/kg 3.76-12 mg/kg/day 3.56-01 (nig/kg/dayl-l 1.5-12 8.76-11 mg/kg/day 5.06-04 mg/kg/day 2.6-07 
gamma-hlordanc 0.0025 mg/kg 4.2E-I2 mg/kg/day 3.564)1 (mg/kg/day)-1 I.E-I2 9.9E-I1 mg/kg/day 5.0E-O4 nig/kg/day 2 . 6 .  7 
Arsenic 0.77 mg/kg 1.35-09 mg/kg/day 1.56+00 (mg/kg/day)-1 2.6-09 3.06-08 mg/kg/day 3.06-04 mg/kg/day 1.6-04 
Cadmium 0.68 mg/kg NC NC 2.75-08 mg/kg/day 1.06-03 rag/kg/day 3.64)5 
Chromium 13.4 mg/kg NC NC 5.35-07 mg/k g/day 3.06-03 ,. mg/kg/day 2.64)4 
Lead 45.9 mg/kg 7.85-08 mg/kg/day 1.85-06 nig—g/day 
Manganese 128 mg/kg NC NC 5.15-06 rag/kg/day 7.16-02, mg/kg/day 7.6-05 
Vanadium 5.7 rag/kg NC NC 2.36-07 nig/kg/day 7.06-03 mg/kg/day 3.5-05 
Toxicity Equivalency (Dioxins/Furans) 0.00043 rag/kg 7.36-13 mg/kg/day 1.56+05 (mg/kg/day)-1 1.6-07 1.76-11 rag/kg/day -

6XPOSURE ROUT6 TOTAL l.E-07 4.6-04 

DERMAL Bcnzo(a|ainl—icene 0.1S mg/kg 9.56-11 mg/kg/day 7.35-01 (mg/kg/day)-1 7.6-11 2.26-09 mg/kg/day 3.06-02 mg/kg/day 7.E4)S 
Bcnzo(a|pyrcnc 0.18 mg/kg I.1E-10 mg/kg/day 7.3E+00 (mg/kg/dayM 8.E-10 2.66-09 rag/kg/day 3.06-02 mg/kg/day 9.E-08 
Bcnzo(b)nuorantbci— 0.31 mg/kg 2.06-10 mg/kg/day 7.3E-01 (nig/kg/dayH l.E-10 4.66-09 mg/kg/day 3.06-02 mg/kg/day 2.E-07 
Benzo(g,h,i)pcrylcnc O i  l mg/kg NC NC 1.66-09 mg/kg/day 3.06-02 nig/kg/day 5.5-08 , 
Bcnzo(k|fluo—nthene 0.18 mg/kg 1.16-10 rag/kg/day 7.354)2 (rag/kg/day)-1 8.E-12 2.66-09 mg/k g/day 3.06-02 rag/kg/day 9.E-08, 
-s(2-Ethyll—xyllp—h aiale 0.31 mg/kg 1.56-10 mg/kg/day 1.46-02 (mg/kg/day)-! 2.6-12 3.56-09 mg/kg/day 2 0 E - 2 mg/kg'day 2.6-07 . 
Indet—(1,2.3-cdlpyrcnc 0.15 rag/kg 9.56-11 nig/kg/day 7.3E-01 (rag/kg/day)-! 7.E-11 2.264)9 rag/kg/day 3.064)2 rag/kg/day 7.5-08 
Pbenantbrcnc 0.14 rag/kg NC NC 2.164B mg/kg/day 3.06-02 mg/kg/day 7.64)8 
alpha-G—-rdane 0.0022 mg/kg 4.36-13 mg/kg/day 3.5E-01 (mg/kg/dayl-l l.E-13 1.06-11 rag/kg/day 5.06-04 mg/kg/day 2.6-08 
gamma-Gilom-ic 0.0025 mg/kg 4.86-13 mg/kg/day 3.5E-01 (mg/kg/dayl-l 2.E-13 1.16-11 mg/kg/day 5.05-04 mg/kg/day 2.E-08 
Arsenic 0.77 mg/kg 1.16-10 mg/kg/day 1.5E+O0 (mg/kg/dayl-l 2.5-10 2.66-09 mg/kg/day 3.06-04 rag/kg/day 9.6-06 
Cadmium 0.68 mg/kg NC NC 7.76-11 mg/kg/day 2.5E-OS mg'kg'day 3.6-06 
Giromium 13.4 mg/kg NC NC 7.5E-05 mg/kg/day 
Lead 45.9 mg/kg 0.06+00 rag—g/day -Manganese 128 mg-g NC NC 2.8E-03; mg/kg'day 
Vanadium 5.7 mg/kg NC NC 1,85-04 v. ' ' mg/kg/day 
Toxicity Equivalency (Dioxins/I:urans) 0.00043 mg/kg 6.36-14 mg/kg/day l.SE+05 (mg_g/day)-l 9.64)9 1.56-12 mg/kg/day 

6XP0SURE ROUT6 TOTAL 1.6-08 1.5-05 
EXP0SUR6 POINT TOTAL 1.6-07 4.6-04 

5XPOSUR6 M6DIUM TOTAL 1.6-07 4.6-04 

SEDIMENT TOTAL . . - - •  • l.E-07 4.E-04 

SURFACE SURFAC5 WATER MANTON POND ING5STION Accnaphlliylcne 0.OOO0O132 rag/1 NC NC 5.26-11 mg/kg/day 6.06-02 rag/kg/day 9.6-10 
WAT5R 	 bis(2-6tliylhcxyl|phtlialalc 0,017 mg/l 2.96-08 mg/kg/day I.4E -02 nig/kg/day 4.6-10 6.76-07 mg/kg/day 2.064)2 nig/kg/day 3.64)5 

Aldrin 0.000023 rag/1 3.95-11 mg/kg—ay 1.7E+01 rag/kg/day 7.6-10 9.16-10 mg/kg/day 3.06-05 nig/kg/day 3.6-05 
alpha-Clilordanc 0.000019 rag/1 3,26-11 mg/kg/day 3.5E-01 rag/kg/day 1.6-11 7.56-10 rag/kg/day 5.06-04 mg/kg/day 2.6-06 
6ndo_lfan Sulfate 0.0000032 mg/l NC NC 1.36-10 nig/kg/day 6.06-03 mg'kg/day 2.6-08 
Endrin Aldehyde 0.000005 mg/l NC NC 2.06-10 rag/kg/day 3.0E-04 mg/kg/day 7.E-07 
gamma-Qilo—ane 0.000021 mg/l 3.66-11 mg/kg/day 3.5E-01 mg/kg/day l.E-ll 8.36-10 mg/kg/day S.OE-04 rag/kg/day 2.E4)6 
Arsenic 0.0046 mg/l 7.86-09 mg—g/day 1.5E+O0 mg/kg/day l.E-08 1,864)7 mg/kg/day 3.0E-04 mg/kg/day 6.E-04 
Barium 0.021 mg/l NC NC 8.3E-07 mg/kg/day 7.0E-02 mg/kg/day l.E-05 
Giromium 0.OO23 mg/l NC NC 9.15-08 mg/kg/day 3.0E-03 mg/kg/day 3.5-05 
Lead 0.0044 mg/l 7.56-09 mg/kg/day 1.76-07 mg/kg/day -Manganese 0.13 rag/I NC NC 5.164)6 rag/kg/day 2.4E-02 mg/kg/day 2.E-04 
Mercury 0.0OOOO394 mg/l NC NC 1.66-10 rag/kg/day 3.0E-04 mg/kg/day 5.E-07 
Thallium 0.0022 rag/1 NC NC 8.76-08 rag/kg/day 8.06-05 ' mg/kg/day l.E-03 
Nitrate 0.76 mg/l NC NC 3.06-05 rag/kg/day 1.6E+O0 mg/kg/day 2.E-05 

„. Nitritc-N 0.084 mg/l NC NC 3.3E-06 mg/kg/day 1.06-01 mg/kg/day 3. E-05 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7.29.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVmENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UN1TS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

Rn)/RlC(I | 

VALUE UNITS 

HAZARD 
QUOTIENT 

Toxicily Equivalency (Dioxins/Furuns) 0.00000013 mg/l 2.26-13 nig/kg/day 1.56+05 rag/kg/day 3. E-08 5.IE-I2 nig/kg/day 

EXPOSUR5 ROUT6 TOTAL 5.6-08 2.6-03 

D6RMAL Accnaphlhylenc 0.00000132 mg/i NC NC 6.0E-02 rag/kg/day 
bis(2.6ttiylhcxyl)phlbalalc 0.017 mg/l 4.06-06 nig/kg/day L4E-02 nig/kg/day 6.5-08 9.364)5 mg/kg/day 2.05-02 nig/kg/day 5.5-03 
Aldrin O.O0OO23 mg/l 3.16-10 rag/kg/day 1,76+01 nig/kg/day 5.5-09 7.36-09 mg/kg/day 3.06-05 nig/kg/day 2.5-04 
alpha-Chlordane 0.000019 mg/l 6.06-09 rag/kg/day 3.56-01 nig/kg/day 2.5-09 1.46-07 nig/kg/day 5.05-04 mg/kg/day 3.5-04 
6ndosulfan Sulfate 0.0000032 mg/l NC NC 6,06-03 rag/kg/day 
6ndrin Aldehyde 0.000005 mg/l NC NC 1.26-08 mg/kg/day 3. OE-04 nig/kg—ay 4.6-05 
gamma-Chlord ane 0.000021 mg/l 6,66-09 mg/kg/day 3.56-01 mg/kg/day 2.6-09 1.56-07 mg/kg/day 5.OE-04 rag/kg/day 3.6-04 
Arsenic 0.0046 rag/1 4.4E 4)9 mg/kg/day 1.56+00 mg/kg/day 7.6-09 1.06-07 mg/kg/day 3.06-04 mg/kg/day 3.64M 
Barium 0.021 rag/1 NC NC 4.76-07 mg/kg/day 4.96-03 nig—g/day 1,6-04 
Chromium 0.0023 mg/l NC NC 1.06-07 mg/kg/day 7.56-05 mg/kg/day 1.6-03 
Lead 0.0044 mg/l - - -Manganese 0.13 mg/l NC NC 2.9E-06 mg/kg/day 9.66-04 mg/kg/day 3.6-03 
Mercury 0.00000394 mg/l NC NC 8.95-11 mg/kg/day 2.16-05 rag/kg/day 4,6-06 
Thallium 0.0022 mg/l NC NC 4.9E-08 mg/kg/day 8.06-05 nig—g/day 6.6-04 
Nilralc 0.76 mg/l NC NC - 1.66+00 mg/kg/day 
Nitri tc-N 0.084 mg/l NC NC 1.06-01 mg/kg/day 
Toxicity Equivalency (Dioxins--——s) 0.00000013 rag/1 4.06-10 mg/kg/day 1.56+05 mg/kg/day 6.6-05 9.464)9 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 6.6-05 1.6-02 
EXPOSUR6 POINT TOTAL 6-6-05 1.64)2 

EXPOSURE MEDIUM TOTAL 6.6-05 1.6-02 

SURFACE WATER TOTAL 6.E-05 l.E-02 
BIOTA .'OMI3INED HSU DIE' MANTON POND 1NG6STION Accnaphlhylcne 0.0003 mg/kg NC NC 3.86-08 nig/kg/day 6.06-02 mg/kg/day 6.6-07 

Dibcnzo(a,h)anll—icem: 0.00022 mg/kg 3.66-09 mg/kg/day 7.36+00 (mg/kg/day)-l 3.5-08 2.86-08 mg/kg/day 3.05-02 rag/kg/day 9.6-07 
Phenanthrene 0.00293 mg/kg NC NC 3.76-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
4,4'-DD6 0,00886 mg/kg 1.46-07 rag/kg/day 3.45 -01 (mg/kg/day)-1 5.5-08 1.16-06 mg/kg/day 5.06-04 mg/kg/day 2.6-03 
alpha-Chlordane 0.0014 mg/kg 2.36-08 rag/kg/day 3.55-01 (mg/kg/day)-1 8.6-09 1.86-07 mg/kg/day 5.06-04 nig—g/day 4.6-04 
Aroclor-1254 0.1247 mg/kg 2.064)6 rag/kg/day 2.06+00 (mg/kg/dayH 4.5-06 1.66-05 mg/kg/day 2.05-05 nig/kg/day 8.6411 
Aroclor-1268 0.03292 ; mg/kg 5.36-07 rag/kg/day 2.06+00 (mg/kg/day)-1 1.6-06 4.16-06 mg/kg/day 2.05-05 nig/kg/day 2.6-01 

. ., Dieldrin 
6ndosulfan Sulfate 

0.00052 
0.00O96 

mg/kg 
mg/kg 

8.464)9 
NC 

rag/kg/day 1.66+01 
NC 

(mg/kg/day)-1 1.5-07 6.56-08 
1.264)7 

mg/kg/day 
mg/kg/day 

5.05-05 
6.05-03 

nig/kg/day 
nig/kg/day 

1.6-03 
2.64)5 

gamma-Chlord ane 0.00O52 mg/kg 8,46-09 mg/kg/day 3.56-01 (mg/kg/day)-l 3.6-09 6.56-08 mg/kg/day 5.05-04 rag/kg/day 1.64)4 
Technical Gilordane 0.04062 mg/kg 6.66-07 rag/kg/day 3.56-01 (mg/kg/day }-l 2.6-07 5.16-06 mg/kg/day 5.05-04 nig/kg/day 1.64)2 
Lead 0.0113 mg/kg I.8E 4)7 mg/kg/day - 1.46-06 rag/kg/day 
Mercury 0.185 mg/kg NC NC 2.36-05 mg/kg/day 3.06-04 . nig/kg/day 8.6-02 
Mercury (mclhyl| 0.149 mg/kg NC NC 1.96-05 mg/kg/day 1.06-04 nig/kg/day 2.5-01 
Toxicily 6quiva—icy (Dioxins/Furuns| 0.0000186 mg/kg 3.0E-I0 rag/kg/day 1.56+05 (mg/k g/dayH 5.64)5 2.36-09 mg/kg/day 

5XPOSU-6 ROUT5 TOTAL 5.6-05 1.6+00 
5XPOSUR5 POINT TOTAL 5.6-05 1.6+00 

EXPOSURE MEDIUM TOTAL 5.6-05 1.6+00 
COMBINED FISH DIET TOTAL S.E-05 1.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA II l.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.3.E+-0 

NOTES: 
(1) - Blank cells indicate thai an RfD or RfC is not avalailablc from the sources used to obtain dosc-rcsponsc dala for tliis risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 
- - Not calculated; dosc-rcsponsc dala and/or dermal absorption values arc nol available. 

Prepared by: KJA* 
Checked by: RAR 

MACTEfl l i n  g and Consulting, Inc. 
51116.15 
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TABLE 7J0.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVDJENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; CHILD 

MEDIUM 

SEDIMENT 

EXPOSURE 
MEDIUM 

SED1M6NT 

EXPOSURE 
POINT 

MANTON POND 

EXPOSURE 
ROUTE 

INGESTION 

CHEMICAL 

Bcnzo{a)a—1—icenc 
Bcnzo(a)pyrcnc 
Bcnzo(b)iTuoranth—c 
Ben—,(g,h,i)pcrylcnc 
Benzo(k)fluo—iilhcnc 
bis(2-6tliylh—yl)phthalalc 
Indcnot 1.2.3-cdlpyrcnc 
Phenantbrcn c 
alpha-Chlord ane 
garania-Gilo—ane 
Arsenic 
Cadmium 
Giromium 
Lead 
Manganese 
Vanadium 
Toxicily Lquivul—cy (Dioxins/Furuns) 

EPC 

VALUE 

0.15 
0.18 
0.31 
0.11 
0.18 
0.31 
0.15 
0.14 

0.0022 
0.002S 
0.77 
0.68 
13.4 
45.9 
128 
5.7 

0.00043 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
rag/kg 
rag/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

CANCER RISK CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 
2.0E-09 
2.4E-09 
4.2E-09 

NC 
2.464)9 
4.2E-09 
2.0E-O9 

NC 
3.06-11 
3.46-11 
1.06-08 

NC 
NC 

6.26-07 
NC 
NC 

5.86-12 

UNITS 
mg/kg/day 
mg/kg/day 
rag/kg/day 

mg/kg/day 
rag/kg/day 
nig/kg/day 

rag/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 

nig/kg/day 

CSF/UNIT RISK 

VALUE 
7.36-01 
7.35+00 
7.36-01 

NC 
7.36-02 
1.46-02 
7.3E-1 

NC 
3.5E-01 
3.5E41I 
1.56+00 

NC 
NC 

-NC 
NC 

1.5E+05 

UNITS 
(rag/kg/day)-1 
(mg/kg/dayl-l 
(mg/kg/dayl-l 

(mg/kg—ay)-l 
(mg/kg/dayl-l 
(mg/kg/day)-1 

(mg/kg/dayl-l 

(rag/kg/dayH 
(mg/kg/day)-1 

(mg/kg/day)-1 

CANCER RISK 

l.E-09 
2.E-08 
3.E-09 

2,6-10 
6.6-11 
l.E-09 

I.E-11 
1.6-11 
2.E-0S 

9.6-07 

NON-CANCER HAZARD CALCULATIONS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 
7.16-08 
8.56-08 
1.56-07 
5.26-08 
8.5E-08 
1.56-07 
7.16-08 
6.66-08 
1.06-09 
1.26-09 
3.76-07 
3.26-07 
6.46-06 
2.26-05 
6.16-05 
2.76-06 
2.06-10 

UNITS 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg'day 
mg/kg/day 
mg/kg/day 
nig/kg/day 
rag/kg/day 
nig/kg/day 
nig/kg/day 
mg/kg/day 
rag/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
rag/kg/day 
nig/kg/day 

RID/RlC(l) 

VAIATE 
3.05-02 
3.05-02 
3,06-02 
3.06-2 
3.06-02 
2.064)2 
3.06-02 
3.064)2 
5.06-04 
5.06-04 
3.0E-04 
l.OE-03 
3.06-03 

7.16-02; 
7.06-03 

UNITS 
rag/kg/day 
nig—g/day 
nig—g/day 
mg/kg/day 
nig—g/day 
rag/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

V; mg—g/day 
,.-'•• mg/kg/day 
_-. mg/kg/day 

mg'kg/day 
mg/kg/day 

HAZARD 
QUOTIENT 

2.6-06 
3.64)6 
5.6-06 
2.64)6 
3.E-06 
7.6-06 
2.64)6 
2.64)6 
2.5-06 
2.5-06 
1.6-03 
3.5-04 
2.5-03 

9.6-04 
4.6-04 

• ' " >  • • 

6XPOSUR6 POINT TOTAL 
6XPOSUR6 M5D1UM TOTAL 

SEDIMENT TOTAL 

SURFACE 
WATER 

SURFAC6 WAT6R 

, J r ' 

MANTON POND 

EXPOSURE ROUTE TOTAL 

DERMAL Bcnzo(aJanlhraccnc 
Benzo(a)pyrcnc 
Ben—i(b)fluoraiithcnc 
Benzo(g.h,i)pcrylenc 
Bcnzo(k|fluor3nthene 
bis(2-6tbylhcxyl)ph[halalc 
Iodcno(1.2,3-dlpyrcnc 
Phenanthrene 
alpha-Chloid ane 
ganmla-ChlO—ane 
Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Vanadium 
Toxicity Equivalency (Dioxins/Furans) 

EXPOSUR6 ROUT5 TOTAL 

ING6STION Accnaphlhylcne 
bis(2-6lhylbcxyl)phlbalatc 
Aldrin 
alpha-Gilordane 
Endosulfan Sulfate 
5ndrin Aldehyde 
gamraa-Chlordanc 
Arsenic 
Barium 
Giromium 
Lead 
Manganese 
Mercury 
Thallium 
Nilratc 
Nilrilc-N 

0.15 
0.18 
0.31 
0.11 
0.18 
0.31 
0 15 
0.14 

0.0022 
0.0025 

0.77 
0.68 
13.4 
45.9 
128 
5.7 

0.00043 

0.00000132 
0,017 

O.000O23 
0.000019 
0.0000032 
0.000005 
0.000021 

0.0046 
0.021 

0.0023 
0.0044 

0.13 
0.00000394 

0.0022 
0.76 
0.084 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg-g 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg-g 
mg/kg 

rag/1 
mg/I 
ing/1 
mg/1 
mg/l 
mg/l 
mg/I 
mg/I 
mg/l 
mg/l 
mg/l 
rag/1 
mg/l 
rag/1 
rag/l 
mg/l 

3.06-10 
3.66-10 
6.16-10 

NC 
3.66-10 
4.76-10 
3.06-10 

NC 
1.36-12 
1.56-12 
3.56-10 

NC 
NC 

0.06+00 
NC 
NC 

2,06-13 

mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
mg/kg/day 

rag/kg/day 
mg/kg/day 
mg/kg/day 

rag/kg/day 

• mg/kg/day 

7.36-1 
7.35+00 
7.36-01 

NC . 
7.364)2 
1.46-02 
7.36-01 

NC 
3,56-01 
3.56-01 
1.5E+O0 

NC 
NC 

-NC 
NC 

1.56+05 

(mg/kg/day). 1 

(mg/kg/dayH 
(mg/kg/day)-1 

(mg/kg/dayH 
(mg/kg/dayH 
(rag/kg/dayH 

(mg/kg/day )-l 
(mg/kg/day). 1 
(mg/kg/day)-1 

(rag/kg/day)-l 

9.6-07 

2.6-10 
3.E-9 
4.6-10 

3.6-11 
- -7,6-12 

2.6-10 

5.6-13 
5.6-13 
5.6-10 

3.6-08 

3.6-08 
9.E-07 
9.E-07 

9.E-07 
NC 

5.8E-08 
7.86-11 
6.46-11 

NC 
NC 

7.16-11 
1.6E-0S 

NC 
NC 

I.SE-08 
NC 
NC 
NC 
NC 
NC 

mg/kg/day 
mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 

NC 
1.4E-02 
1.75+01 
3.56-01 

NC 
NC 

3.56-01 
1.55+00 

NC 
NC 

-NC 
NC 
NC 
NC 
NC 

mg/kg/day 
mg/kg/day 
mg/kg/day 

rag/kg/day 
mg/kg/day 

8.6-10 
l.E-09 
2.6-11 

' 2.6-11 
2.6-08 

1.06-08 
1.26-08" 
2.16-08 
7.66-09 
1.26-08 
1.66-08 
1.064)8 
9.764)9 
4.76-11 
5.36-11 
1.264)8 
3.6E-10 

6.96-12 

mg/kg/day 
rag/kg/day 
rag/kg/day 
rag/kg/day 
rag/kg/day 
rag/kg/day 
rag/kg/day 
rag/kg/day 
nig—g/day 
mg/kg/day 
rag/kg/day 
rag/kg/day 

nig/kg/day 

3.06-02 
3.06-02 
3,06-02 
3.06-02 
3.06-02 
2.06-02 
3.06-02 
3.0E-02 
5.0E-04 
5.06-04 
3.06-04 
2,56-05 
7.564)5 

2 . S E - .  1 
1.864)4 • 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

.  . mg/kg/day 
-^•: mg/kg/day 

> ,  ; ; 

1.66-10 
2.06-06 
2.76-09 
2.36-09 
3.86-10 
5.96-10 
2.56-09 
5.56-07 
2.56-06 
2.7E417 
5.26-07 
1.56-05 
4.76-10 
2.66-07 
9.06-05 
1.06-05 

nig/kg/day 
mg/kg/day 
tng/kg/day 
rag/kg/day 
nig/kg/day 
nig/kg/day 
mg'kg'day 
rag/kg/day 
rag/kg/day 
mg/kg/day 
rag/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

6.06-02 
2.0E-02 
3.06-05 
5.0E-04 
6.06-03 
3.06-04 
5.0E-04 
3.06-04 
7.0E-02 
3.0E-03 

2.4E-02 
3.06-04 
8.05-05 
1.66+00 
1.06-01 

mg—g/day 
mg/kg/day 
mg'kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
rag/kg/day 
ing/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 
rag/kg/day 
rag/kg/day 
nig/kg/day 

5.6-03 

3.6-07 
4.E-07 
7.E-07 ' 
3.E-07 
4.E-07 
8.E-07 
3.E-07 
3.E-07 
9.E-08 
l.E-07 • 
4.5-05 
LE-05 

6.6-05 
5.5-03 
5.5-03 

5.E-03 
3.6-09 
1.5-04 
9.5-05 
5.5-06 
6.6-08 
2.6-06 
5 .6-6 
2.6-03 
4.6-05 
9 .E.5 

6.6-04 
2.E-06 
3.5-03 
6.5-05 
1.5-04 

MACTEC Engineering and Consulting. Inc. 
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TABLE 7.30.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS • 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RfD/R_C(I) 

VALUE ! UNITS 

HAZARD 
QUOTIENT 

Toxicity Equivalency (Dioxins/Furans) 0.00000013 mg/l 4.4E-13 nig/kg/day 1.5E+05 mg/kg/day 7. E-08 1.5E-II mg/kg/day 

EXPOSURE ROUTE TOTAL 9.E-08 6, E-03 

DERMAL Accnaphlhylcne 0.00000132 mg/l NC NC 6.0E-02 mg/kg/day 
bis(2-E_iylhcxyI)phlhalalc 0.017 mg/l 1.5E-06 mg/kg/day 1.4E-02 mg/kg/day 2.E-08 5.2E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03 
Aldrin 0.000023 mg/i 1.2E-I0 mg/kg/day 1.7E+0i mg/kg/day 2.E-09 4.1 E-09 mg/kg/day 3.0E-O5 rag/kg/day l.E-04 
alpha-Chlordane 0,000019 mg/l 2.3 E-09 mg/kg/day 3.5E-01 mg/kg/day 8.E-10 7.9E-08 mg/kg/day 5.0E-04 rag/kg/day 2.E-04 
Endosulfan Sulfate 0.0000032 mg/l NC NC 6.0E-03 rag/kg/day 
Endrin Aldehyde 0.000005 mg/l • NC NC 7.0E-09 rag/kg/day 3.0E-O4 mg/kg/day 2. E-05 
gamma-Chlo-danc 0.000021 mg/l 2.5 E-09 mg/kg/day 3.5E-01 mg/kg/day 9.E-10 8.7E-08 mg/kg/day 5. OE-04 mg/kg/day 2. E-04 
Arsenic 0.0046 mg/l 1.7E-09 mg/kg/day 1.5E+00 mg/kg/day 3.E-09 • 5.9E-08 mg/kg/day 3. OE-04 mg/kg/day 2. E-04 
Barium 0.021 mg/l NC NC 2.7E-07 mg/kg/day 4.9E-03 mg/kg/day 5. E-05 
Giromium 0.0023 mg/I NC NC 5.9E-08 mg/kg/day 7.5 E-05 mg/kg/day 8. E-04 
Lead 0.0044 mg/l -Manganese 0.13 mgr. NC NC I.7E-06 mg/kg/day 9.6E-04 mg/kg/day 2.E-03 
Mercury 0.00000394 mg/l NC NC S.OE-II mg/kg/day 2,1 E-05 mg/kg/day 2. E-06 
Thallium 0.0022 mg/l NC NC 2.8 E-08 mg/kg/day 8.0E-05 mg/kg/day 3. E-04 
Nitrate 0.76 mg/I NC NC - 1.6E+O0 mg/kg/day 
Nitritc-N 0.0S4 mg/l NC NC l.OE-01 mg/kg/day 
Toxicity Equivalency (Dioxins/Furans) 0.00000013 mg/l 1.5E-10 mg/kg/day 1.5E+.5 mg/kg/day 2.E-05 5.3E-09 . mg/kg/day 

EXPOSURE ROUTE TOTAL 2. E-05 6. E-03 
EXPOSURE POINT TOTAL 2.E-05 l.E-02 

EXPOSURE MEDIUM TOTAL 2.E-05 l.E-02 

SURFACE WATER TOTAL 2.E-0S l.E-02 . 

BIOTA .OMBINED FISH DIE' MANTON POND INGESTION Acenaphthylene 0.0003 mg/kg NC N  C 1,1 E-07 mg/kg/day 6.0E-02 mg/kg/day 2.E-06 
Dib_nzo(a,b)antliraccnc 0.00022 mg/kg 6.8 E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5. E-08 7.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3. E-06 
Phcnanlhrcnc 0.00293 mg/kg NC NC 1.1 E-06 mg/kg/day 3.0E-02 mg/kg/day * 4. E-05 
4.4'-DDE 0.00886 mg/kg 2.7E-07 mg/kg/day 3.4E-01 (mg/kg/day)-1 9. E-08 3.2 E-06 . mg/kg/day 5.0E-04 mg/kg/day 6. E-03 
alpha-Chlordane  0.0014 mg/kg 4.3 E-08 mg/kg/day 3.5E-01 (mg/kg/day)-1 2.E-08 5.0E-07 mg/kg/day 5.0E-04 mg/kg/day l.E-03 
Aroclor-1254 0,1247 mg/kg 3.8E-06 mg/kg/day 2.0E+OO (mg/kg/day)-1 8. E-06 4.5 E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00 
Aroclor-1268 0.03292 mg/kg 1.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2. E-06 I.2E-05 nig/kg/day 2.0E-05 mg/kg/day 6.E-01 
Dieldrin 0.00052 mg/kg 1.6E-08 mg/kg/day 1.6E+01 (mg/kg/day)-l 3. E-07 1.9E-07 mg/kg/day 5.0E-05 mg/kg/day 4.E-03 
Endosulfan Sulfate 0.00096 mg/kg NC NC 3.5E-07 mg/kg/day 6.0E-O3 ing/kg/day 6. E-05 
gamma-Chlordane 0.00052 mg/kg 1.6E-08 mg/kg/day 3.5E-01 (mg/kg/day)-l 6. E-09 1.9E-07 mg/kg/day 5.0E-O4 mg/kg/day 4. E-04 
Technical Chlordane 0.04062 mg/kg 1.3E-06 mg/kg/day 3.5E-01 (mg/kg/day)-l 4.E-07 1.5E-05 mg/kg/day 5.0E-04 mg/kg/day 3. E-02 
Lead 0.0113 mg/kg 3.5E-07 mg/kg/day - 4.1 E-06 mg/kg/day 
Mercury 0.185 mg/kg NC NC 6.7E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01 
Mercury (methyl) 0.149 mg/kg NC NC 5,4 E-05 mg/kg/day I.OE-04 mg/kg/day 5.E-01 
Toxicity Equivalency (Dioxins/F-ran.s) 0.0000186 mg/kg 5.7E-10 mg/kg/day l.SE+05 (mg/kg/day)-1 9.E-05 6.7E-09 tng/kg/day 

. EXPOSURE ROUTE TOTAL l.E-04 4.E+00 
EXPOSURE POINT TOTAL l.E-04 4.E+00 

EXPOSURE MEDIUM TOTAL l.E-04 4.E+00 . 

COMBINED FISH DIET TOTAL l.E-04 4.E+0. 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || l.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA!) 3.7.E+00 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is nol avalailablc from lite sources used io obtain dosc-rcsponsc data for tills risk assessment. 
NC - Nol carcinogenic by lliis exposure route. 
NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 
— Nol calculated; dosc-rcsponsc data and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: RAR 

MACTEi ing and Consulting, Inc. 
SI 226.15 
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TABLE 7 - l . C  T 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY - C U . _ _ N T - . T U R  E  RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACEt ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL 

VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF7UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICO) HAZARD 
QUOTIENT 

VALUE UNITS VALUE 1 UNITS VALUE UNITS VALUE UNITS 

S6DIM6NT S6DIM5NT DYERVILLE POND INGESTION 2-Mcth ylnaphlhal—c 0.031 mg/kg NC NC 1.86-10 mg/kg/day 2.0E-02 mg/kg/day 9.5-09 
Acenaptnhylene 0.16 mg/kg NC NC 9.45-10 mg/kg/day 6.05-02 nig/kg/day 2,E-08 
Ben—K a)anU—iconc 1.4 rag/kg 4.7E-I0 mg'kg'day 7.3E 411 (mg/kg/day)-l 3.E-10 8.2E-09 mg/kg/day 3.0E-02 rag/kg/day 3.E-07 
BenztKalpy—nc 1.4 mg/kg 4.7E-10 nig/kg/day 7.3E+00 (rag/kg/day )-l 3.6-09 8.2E-09 mg/kg/day 3.0E-02 mg/kg/day 3.5-07 
Bctizo(b)rl_—nrli—c 2.5 mg/kg. S.4E-10 mg/kg/day 7.3E4)I (rag/kg/day)-! 6E-I0 1.564)8 mg/kg/day 3.0E-02 mg/kg/day 5.6-07 
Bct_o(g.h,i)perylcn e I.I mg/kg NC NC 6.5E4 rag/kg/day 3.05-02 mg/kg/day 2.6-07 

Bcnzo(k)lluoranth— e 0.71 mg/kg 2.4E-10 mg/kg/day 7.3E-02 (mg/kg/day ).l 2.E-11 4.2E419 mg/kg/day 3.064)2 mg/kg/day 1.6-07 
bis(2-Et-ylhcxyI)pInha„tc LI mg/kg 3.7E-10 rag/kg/day I.4E412 (mg/kg/day )-l 5.6-12 6.5E4V9 mg/kg/day 2.064)2 nig/kg/day 3.6-07 
Dibcnzo(a.h)anuirac—e 0  2 mg/kg 6.7E-11 mg/kg/day 7.3E+O0 (mg/k g/day >-l 5.6-10 1.2E419 rag/kg/day 3.06-02 mg/kg/day 4.E-08 
Indcno(l,2.3 -cd)pyrcnc 1.4 mg/kg 4.7E-10 tng/kg/day 7.3E.I (mg/kg/day )-I 3.6-10 8.26-09 mg/kg/day 3.064)2 rag/kg/day 3,6-07 
Phenanth—ne 1.4 mg/kg NC NC 8.26-09 mg/kg'day 3.06-02 ""nig/kg/day . 3.E-07 
alpha-hlontar 0.0043 mg/kg I.4E-I2 mg/kg/day 3.564)1 (mg/kg/dayl-l 5.E-13 2.3E-11 mg/kg/day S.OE-04 "mg/kg/day 3.64)8 
Aroclor-1254 0.49 mg/kg I.6E-10 rag/kg/day 2.06+00 (mg/kg/day )-l 3.E-10 , 2.96-09 mg—g/day 2.06-05 rag/kg/day l.E-04 
Dieldrin 0.012 mg/kg 4.0E-12 mg/kg/day 1.66+01 (mg/kg/day )-l 6.E-1I 7.06-11 mg/kg/day 5.06-05 mg'kg/day l.E-06 

Endosullan suirale 0.0052 rag/kg NC NC 3.IE-II mg/kg/day 6.0E-03 rag/kg/day S.E-09 

Arsenic 2.1 mg/kg 7.0E-10 mg/kg/day 1.56+00 (rag/kg/day)-! I.E-09 1.26-08 mg/kg/day 3.OE-04 mg/kg/day 4.E 4)5 

Cadmium 1.7 mg/kg NC NC I.0E4I8 tng/kg/day l.OE-03 mg/kg/day LE-05 
Chroraium 156 mg/kg NC NC 9.26-07 mg—g/day 3.0E-03 mg/kg/day 3.E-04 
Lead 160 mg/kg S.4E-I mg/kg/day - 9.4E-7 mg-g/day 
Manganese 332 rag/kg NC NC 1.96-06 rag/kg/day 7.1 E-02 rag/kg/day 3.E-05 
Mercury 0.4 mg/kg NC NC 2.3E-09 mg/kg/day 3.OE-04 rag/kg/day 8.E-06 

Nickel 19 mg/kg NC NC I.IE-07 mg/kg/day 2.0E-02 rag/kg/day 6.E-06 
Vanadium 16 rag/kg NC NC 9.4E-08 mg/k g/day 7.0E-03 mg/kg/day LE-05 
Toxicity Equiyolcncy (Dioxin_F_um) 0.00011 mg/kg 3.7E-I4 mg/kg/day 1.56+05 (mg/kg/dayl-l 6.E-09 6.56-13 mg/kg/day 
Toxicity Equivalency (PCB Congcl-T a 2.33E 4)8 mg/kg 8 55-18 mg/kg/day I.5E+05 (mg/kg/day y-l I.E-11 1.5E-16 mg/kg/day 

EXPOSURE ROUTE TOTAL LE4)8 6.6-04 

DERMAL 2-Mcthylnaf—thai— c 0.031 mg/kg NC NC 4.6E-11 mg/kg/day 2.0E4)2 mg/kg/day 2.5-09 

Acen aphthylcne 0.16 mg/kg NC NC 2 46-10 rag/kg/day 6,0E4)2 mg/kg/day 4.54)9 
Benzc4a)antlir_enc 1.4 mg/kg I.2E-I0 mg/kg/day 7.36-01 (rag/kg/day)-1 9.E-11 2.1E-09 mg/kg/day 3.0E4V2 mg/kg/day 7.64)8 • 
Benzo(B)pyr—e 1.4 mg/kg I.2E-I0 rag/kg/day 7.36*00 (tng/kg/day )-l 9.E-I0 2.1E419 mg/kg/day 3.0E4>2 mg/kg/day 7.E-08 
Benzo(b)(1nor_lhene 2.5 mg/kg 2 15-10 mg/kg/day 7.3E4)I (rag/V g/day H 2.E-10 3.7E4 mg/kg/day 3.0E 4)2 mg/kg/day 1.64)7 
Ben—<gh,i)p-yl—e 1.1 mg/kg NC NC I.6E-09 mg/kg/day 3.0E4)2 mg/kg/day 5.6-08 
Ben—4k]nnorantliene 0,71 mg/kg 6 05-11 mg/kg/day 7.3E-02 (mg/kg/day )-l 4.E-12 I . IE4- mg/kg/day 3.0E4)2' • mg/kg/day 4.6-08 
bii(2_lhylh—yljphlhalaic 1.1 mg/kg 7 26-11 mg/kg/day 1.46-02 (mg'kg'day)-! 1.6-12 I.3E-09 mg/kg/day 2.0E-02 mg/kg/day 6.64)8 
Di benzo(a.h}a—hrac cnc 0.2 mg/kg 1.7E-1I mg—g/day 7.3E+00 (mg/kg/day )-l l.E-10 3.0E-10 mg/kg/day 3.0E-02'"' , mg/kg/day L E - 8 
lndeno(l,2,3-cd)py—ne 1.4 rag—g I.2E-10 mg/kg/day 7.3E-01 (mg/kg/day J-1 9.E-11 2.IE4S mg/kg/day 3.0E-02 mg/kg/day 7.E-0S 
Phen anlhrene 1.4 mg/kg NC NC 2.1E4» mg/kg/day 3.0E 4)2 mg/kg/day 7.54)8 
a l p h a - . lord_)C 00043 mg/kg 1.1E-I3 mg/kg/day 3.5E-01 (mg'kg/day).! 4.E-14 2.06-12 mg/kg/day 5.0E-04 mg/kg/day 4.E-09 
Aroclor-1254 0.49 mg/kg 4.SE-II rag/kg/day 2.0E+00 (mg/kg/day)-! 9.E-I1 7.8E-I0 mg/kg/day 2.0E4)5 mg/kg/day 4.E-05 
Dieldrin 0.012 mg/kg 7.8E-I3 mg/kg/day I.6E+0I (mg/kg/day)-l l.E-ll HE-11 mg/kg/day 5.0E-05 mg/kg/day 3.E-07 
EndosuITan suirale 0.0052 mg/kg NC NC 5.9E-12 mg/kg/day 6 06-03 mg/kg/day 1.54)9 
Arsenic 2.1 mg/kg 4.IE-II mg/kg/day I.5E+00 (mg_g/day)-l 6.E-11 7.2E-10 mg'kg'day 3.0E-04 mg/kg/day 2.E-06 
Cadmium 1.7 mg/kg NC NC 195-11 mg/kg/day 2.5E-05 mg/kg/day 8. E-07 
Chromium 156 mg/kg NC NC 7.5E-05 mg/kg/day 
Lead 160 mg/kg 0.0E+O0 mg/kg/day -Manganese 332 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.4 mg/kg NC NC 2. IE-OS rag/kg/day 
Nickel 19 mg/kg NC NC 8.0E-04 mg/kg/day 
Vanadium 16 mg/kg NC NC l.SE-04 mg/kg/day 
Toxicity Equivalency (Dioxin!—_oni) 0.00011 mg/kg 2 26-15 mg/kg/day 1.5E+05 (mg/kg/day y-l 3.E-10 3.8E-I4 tng/kg/day 
Toxicity Equivalency (PCB Conge—m 2.5354)8 mg/kg 4.9E-I9 mg/kg/day 1.5E+05 (mg'kg/day >-l 7.E-14 8.7E-I8 mg/kg/day 

6XPOSURE ROUTE TOTAL 2.E-09 4.E-05 
EXPOSURE POINT TOTAL 1,54)8 6.E-04 

6XPOSURE M6DIUM TOTAL 

IS-PJMENT TOTAL - - - - - _ - - _ - - — - - - - — — - _ _ _ _ _ _ _  . 
. .  . l.E-08 

l.E-08 = =  = 

6.E434

6.E-04

 | 

1 
SURFAC6 SURFACE WATER DYERVILLE POND INGESTION Accnaphlhylcne 0.00000132 mg/l NC NC 7.7E-I3 mg/kg/day 6.0E-02 mg/kg/day l.E-ll 
WAT6R -S(2-E_y_-yllprrt—ilate 0.017 mg/l 3.7E-10 mg/kg'day 1,46-02 mg/kg/day 8.E-I2 1.06-08 mg/kg/day 2.0E-2 mg/kg/day 5.E-7 

Aldrin 0.000023 mg/l 7.7E-I3 mg/kg/day 1.7E+0I tng/kg/day l.E-ll 146-11 mg/kg/day 3.0E-05 mg/kg/day 5.E4)7 
alpha .—ordane 0.000019 mg/l 6 46-13 mg/kg/day 3.5E-01 mg/kg/day 2.6-13 1 IE-II mg/kg/day 5.0E-04 mg'kg'day 2.5-08 
EndosuIran Sulfolc 0.0000032 rag/1 NC NC I.9E-I2 mg/kg/day 6.0E-03 mg/kg/day 3.E-10 

MACTEC Engineering and Consulting. In  c 
31ZJ6.U 
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TABLE 7J I .CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE . RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE HAZARD MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RICd) 
VALUE UNITS 	 CANCER RISK MEDIUM POINT ROUTE 	 CONCENTRATION CONCENTRATION QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE 1 IINITS 

Endrin Aldehyde 0.000005 mg/l NC NC 2.9E-I2 rag—g/day 3.0E-O4 mg/kg'day l.E-08 
gammaOilordane 0.000021 mg/l 7.0E-I3 mg/kg/day 3.5E.1 rag/kg/day 2.E-13 1.2E-1I mg/kg/day 5.064)4 mg'kg'day 2,5-08 

Arsenic 0.0046 mg/l I.5E-10 mg/kg'day 1.5E+00 mg/kg/day 2.E-I0 2.75-09 rag—g/day 3.0E4M mg/kg/day 9.6-06 
Barium 0.021 mg/l NC NC 1.264)8 mg/kg'day 7.06-02 mg/kg/day 2.6-07 

Chro minm 0.0023 mg/l NC NC 1.464)9 mg/kg/day 3,064)3 mg/kg/day 5.E-07 

Lead 0,0044 mg/l 1,56-10 mg/kg/day 2.664)9 mg/kg/day-Manganese 0.13 mg/l NC NC 7.66-08 mg/kg/day 2.4E-02 mg/kg/day 3.E-06 
Mercury 0.00000394 mg/l NC NC 2.3E-12 mg/kg/day 3.05-04 rag—g/day 8.6-09 
Tnallinm 0.0022 mg/l NC NC l.3E4» tng/kg/day 8.06415 nig/kg/day 2.6-05 
Nitrate 0.76 mg/l NC NC 4.5E-07 rag/kg/day 1.66+00 mg'kg/day 3. E-07 
Nilrite-N 0.084 mg/l NC NC 4.95-08 mg/kg'day 1.064)1 mg/kg/day 5 E-07 
Toxicity Equivalency (Dioxin-Furan.s) 0.00000013 mg/l 4.46-15 mg/kg/day 1.5E+05 mg/kg/day 7.E-10 7.6E-14 mg/kg/day 

EXPOSURE ROUTE TOTAL 9.E-10 3.E-05 

DERMAL Acenaphthylene 0.00000132 mg/l NC NC 6.06-02 • mg/kg'day -
bis(2-Ethylhexyl)phlhaIale 0,017 mg/l 4.864)7 mg/kg/day I.4E-02 mg/kg/day 7.E-09 8.4E-06 mg/kg/day 2.06-02 mg/kg/day 4.5-04 
Aldrin 0,000023 mg/I 3.86-11 mg/kg/day 1.7E+01 mg/kg/day 6.6-10 6.6E-I0 mg/kg/day 3.05-05 mg/kg/day 2.E-05 
alpha4—(lord ane 0.000019 mg/l 7.36-10 mg/kg/day 3.5E4H mg/kg/day 3.6-10 I.3E-08 mg/kg/day 5.05-04 rag/kg/day 3.E-05 
6iulosulTan SulTalc 0.0000032 nig/1 NC NC 6.0E-O3 mg/kg/day-6ndrin Aldehyde 0.000005 mg/l NC NC 	 1.1E-09 mg/kg/day 3.0E4M mg/kg/day 4.E4K) 
gamma4—lordane 0.000021 mg/l 8.0E-I0 mg/kg/day 3.554)1 mg/kg/day 3.E-10 1.46-08 mg/kg/day 5.0E4M mg/kg/day 3.E-0S 
Arscnic 0.0046 mg/l 5.4E-10 mg/kg/day 1.55+00 mg/kg/day 8.E-I0 9.46-09 mg/kg/day 3.0E-O4 nig/kg/day 3.E-05 
Barium 0,021 mg/J NC NC 	 4.36-08 mg/kg/day 4.9E-03 mg/kg/day 9 .E4
Chroraiura 0.0023 rag/1 NC NC 	 9.464)9 mg/kg/day 7.56-05 mg/kg/day l.E-04 
Lead 	 0.0044 mg/l • 
Manganese 0.13 mgO NC NC 	 2.764)7 mg/kg/day 9.66-04 rag/kg/day 3.E-04 -. 
Mercury 0.O0OO0394 mg/l NC NC 	 8.06-12 mg/kg/day 2.IE4M mg/kg/day 4.E-07 
Thallium 0.0022 mg/l NC NC 	 4.564)9 rag/kg/day 8.054)5 rag/kg/day 6.E-05 
Nitrate 0.76 mg/I NC NC 	 1.65+00 rag/kg/day-Nitrite-N 0.084 mg/l NC NC 	 1.0E-0I mg/kg/day-Toxicity Equivalency (Dioxin.— —on.) 0.OO0OO0I3 mg/l 4.9E-11 rag/kg/day 1.56+05 mg/kg/day 7.E 4)6 8.5E-10 mg/kg/day 

EXPOSURE ROUTF. TOTAL 7.E-06 l.E-03 
EXPOSURE POINT TOTAL 7.E-06 l.E-03 

EXPOSURE MEDIUM TOTAL 7.E-06 l.E-03 
SURFACE WATER TOTAL 7.E4- l.E-03 

BIOTA COMBINED FISH DIE! DYERVILLE POND INGESTION 	 Acenaphthylene 0.00076 rag/kg NC NC 9.3E-0S rag/kg/day 6.0E-02 mg/kg/day 2.E-06 
Di'ben—<a,b)anth—cene 0.00017 rag/kg I .2E.  9 mg—g/day 7.3E+O0 frag—g/day )-I 9.E-09 2.164)8 mg/kg/day 3,05-02 mg/kg/day 7.E-07 
Phenanth—nc 0.0049 mg/kg NC NC 6.064)7 mg/kg/day 3.05-02 mg/kg/day 2.E-05 
4,4'-DDD 0.03543 mg/kg 2.5E-07 mg/kg/day 2.46-01 (rag—g/day)-t 6 5-0! 4.36-06 mg/kg/day 3.05-04 mg/kg/day 9.E 4)3 
4,4'-DDE 0.011 mg/kg 7.7E-08 mg/kg/day 3.4E4H (rag/kg/day)-1 3.E-0S I .3E4- mg/kg/day 5.05-04 mg/kg/day 3.E-03 
4,4'-DDT 0.0119 mg/kg 8.3E4)8 mg/kg/day 3.4E-0I (mg/k g/day >-I 3.E-08 1.5E-06 mg/kg/day 5.0E-04 mg/kg/day 3.E-03 
aIpha4_h]o—ane 0.0144 mg/kg l.OE-07 mg/kg/day 3.5E-OI (mg/k g/day)-1 4.64)8 1.8E-06 mg/kg/day 5.0E-O4 mg/kg/day 4.E4)3 
Aroclor-1254 0.37026 mg/kg 2.6E-06 mg/kg/day 2.06+00 (mg—g/day H 5.64)6 4.5E-05 mg/kg/day 2.0E4)5 mg/kg/day 2.E+00 
Dieldrin ' 0.00852 mg/kg 5.9E-08 mg/kg/day 1.66+01 (mg/kg/day)-1 9.E-07 1.0E-06 mg/kg/day 5.06-05 mg/kg/day 2.6-02 
gamma4—ilordane 0,00574 mg/kg 4.0E-08 mg/kg/day 3.5E-OI (mg/kg/day )-I I.E-08 - 7.06-07 mg'kg'day 5.06-04 mg/kg/day 1.6-03 
Heptachlor Epoxide 0.0018 mg/kg I.3E-08 mg/kg/day 9.16+00 (mg/kg/day)-1 l.E-07 2.2E-07 mg/kg/day 1.36-05 mg/kg/day 2.E-02 
Technical Chlordane 0.3IOO6 rag/kg 2.2E-06 mg/kg/day 3.5E-OI (mg/k g/day )-I 8.E-07 3.86-05 mg/kg/day 5.06-04 mg/kg/day 8. E-02 
Cadmium 0.157 mg-g • NC NC 1.96-05 mg/kg/day 1.06-03 nig/kg/day 2.E-02 
Lead 0341 mg/kg 2.4E-06 mg/kg/day 4.26-05 mg/kg/day -Manganese 12.6 mg/kg NC NC 1.56-03 mg/kg/day 1.46-01 mg/kg/day l.E-02 
Mercury 0,102 mg/kg NC NC 1.26-05 mg/kg/day 3.06-04 mg/kg/day 4. E-02 
Mercury (methyl) 0.117 mg/kg NC NC 1.4E-05 mg/kg/day 1.06-04 mg/kg/day l.E-01 
Toxicity Equivalency rj—oxin-Fur-is) 0.0000522 mg/kg 3.65-10 mg/kg/day I.5E+0S (mg/kg/day H 5.E-05 6.46-09 rag/kg/day 

EXPOSURE ROUTE TOTAL 6.E-05 2.6,6+00 
EXPOSURE POINT TOTAL 6.6-05 2.6.6+00 

EXPOSURE MEDIUM TOTAL 6.E-05 2.6.6+00 
COMBINED FISH DIET TOTAL 6.E-05 2-—+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.6.E+-00 

MACTEC Eni .and Consulting, Inc. 
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TABLE 7J1.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/TUTURE - RECREATIONAL ANGLER - ADULT . COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE: ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UNIT RISK RID/RIC (I) HAZARD 
MEDIUM POINT ROUT- VALUE UNITS CONCENT-ATION CANCEH RISK CONCENTRATION QUOTIENT 

VALUE 1 UNITS YAtVE 1 VNITS VALUE | U N I T  S VALUE 1 UNITS 

. NOTES: 

. (I) - Blank cells indic-i- (bat an RfD or RfC is not avafailable from the sources used to obtain dose-response data for this risk assessment. 
NC - Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
— - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc 
i l l M . U 
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TABLE 7.2.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; OLDER CHILD 

CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
EPC 

HAZARD 
MEDIUM POINT QUOTIENT 

MEDIUM CHEMICAL CSF/UNIT RISK RID/RICO) 
ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION 


VALUE UNITS VALUE UNITS VALVE UNITS VALUE UNITS 


SEDIMENT SEDIMENT DYERVILLE POND INGESTION 2-Mcthylnaphthalcnc 0.031 mg/kg NC NC 2.8E-10 mg/kg/day 2.0E-02 mg/kg/day 
 l.E-08 

Acenaphthylene 0.16 rag/kg NC NC. 1.5E-09 mg/kg/day 6.0E-02 mg/kg/day 2.5-08 

Ben zo(a)amhraccnc 1.4 mg/kg 5.5E-10 tng/kg/day 7.36-01 (mg'kg/day)-1 4.E-10 1.3E-08 mg/kg/day 3.0E-02 nig/kg/day 4.6-07 

Benzofajpyrene 1.4 mg/kg 5.5E-IO mg/kg/day 7.36+00 (mg/kg/day)-l 4.E-09 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.64)7 

Bet—o(b)(luo—iilhen c 2.5 mg/kg 9.8E-I0 mg/kg/day 7.36-01 (mg/kg/day H 7.E-10 2.3E4I8 mg/kg/day 3.0E-02 mg/kg/day 8.64)7 

Benzo(g.h,i)pcrylenc I.I mg/kg NC NC 1.06-08 mg/kg/day 3.0E-02 mg/kg/day 3.6-07 

Ben—<k)(1uoranth—e 0.71 mg/kg 2.8E-IO mg/kg/day 7.364)2 (nig/kg/day )-l 2.6-11 6.SE4» rag/kg/day 3.0E 4)2 mg/kg/day 2.6-07 

bis(2.EthyIhcxyl)phIhalate 1.1 mg/kg 4.3E-I0 mg/kg/day 1.464)2 (mg/kg/day H 6.6-12 1.0E4)8 mg/kg/day 2.06-02 rag/kg/day 5.6-07 

DIDenzo(a,h)a—hnicene 0.2 mg/kg 7.86-II nig/kg/day 7.36+00 : (mg—g/day)-1 6.E-10 l.8E4)9 mg/kg/day 3.06-02 nig/kg/day 6.6-08 

lndeno(l,2,3-cd)pyTcne 1.4 mg/kg 5.55-10 mg/kg/day 7.3E-OI (mg/kg/day )-l 4.E-10 1.3E-08 mg/kg/day 3.06-02 mg/kg/day 4.5-07 

Phen anthrenc 1.4 mg/kg NC NC 1.3E-08 mg/kg/day 3.06-02 mg/kg/day 4.E-07 

alpha4_ilordane 0.0043 mg/kg 1.76-12 mg/kg/day 3.56-01 (mg/kg/day )-l 6.E-13 3.9E-11 mg/kg/day 5 .06 .4 mg/kg/day 8.E-0S 

Aroclor-1254 0.49 mg/kg 1.96-10 mg—g/day 2.05+00 (mg—g/day)-l 4.E-10 4.SE-09 mg/kg/day 2.06-05 mg/kg/day 2.5-04 

Dieldrin 0.012 mg/kg 4.75-12 mg/kg/day 1.6E+01 (mg/kg/day)-1 8.E-I1 1.1E-10 mg/kg/day 5.06-05 mg/kg/day 2.6-06 

Endosullan _ J_le 0.0052 mg/kg NC NC 4.7E-11 mg/kg/day 6.06-03 mglkg/day 8.64)9 

Arsenic 2.1 rag/kg 8.25-10 mg/kg/day I.5E+00 (mg_g/day)-l l.E-09 1.96418 mg/kg/day 3.06-04 rag/kg/day 6.6-05 

Cadmium 1.7 mg/kg NC NC 1.66-08 mg/kg/day 1.06-03 mg/kg/day 2.5-05 

Chromium 156 rag/kg NC NC 1.46-06 mg/kg/day 3.06-03 mg/kg/day 5.54)4 

Lead 160 nig/kg 6.35-08 mg/kg/day 1.56-06 mg/kg/day -Manganese 332 mg/kg NC NC , 3.06-06 mg/kg/day 7.164)2 mg/kg/day 4,6-05 

Mercury 0.4 mg/kg NC NC 3.76-09 mg/kg/day 3.05-04 mg/kg/day 1.6-05 

Nickel 19 rag/kg NC NC , 1.764)7 rag/kg/day 2.0E-02 rag/kg/day 9.6-06 

Vanadium 16 mg/kg NC NC , 1.564)7 rag/kg/day 7.064)3 mg'kg'day 2.6-05 

Toxicity Equivalency (DioximvpuranH) 0.00011 mg/kg 4.36-14 mg/kg/day l.SE+05 (mg-g-ay)-l 6.E-09 I.OE-12 mg/kg/day 
Toxicity Equivalency (PCD Conge—— 2.53E-08 mg/kg 9.96-18 mg/kg/day l.SE+05 (mg/k g/day )-l I.E-12 " j  - 2.3E-I6 mg/kg/day 

6XPOSUR6 R0UT6 TOTAL 1.6-08 9.E4M 

DERMAL 2-Mcthylnaphlhalenc 0.031 mg/kg NC NC 2.IE-I0 rag/kg/day 2.05-02 nig/kg-ay 1.6-08 

Acen aphlhylene 0.16 mg/kg NC NC 1.1E-09 rag/kg/day 6.0E 4)2 rag—g—ay 2.E-0S ,Ben—<a)anthracene 1.4 mg/kg 4.16-10 mg/kg/day 7.364)1 (mg'kg'day )-l 3.6-10 9.564- mg/kg/day 3.0E-02 mg/kg/day 3.E-07 

Ben7o(a)pyrcne 14 mg/kg 4.16-10 mg/kg/day 7,36+00 (rag/kg/day )-I 3.E-09 9.55-09 mg/kg/day 3.054)2 rag/kg/day 3.6-07 

Bcn/o(b)niioranthcnc 2.5 mg/kg 7.36-10 mg/kg/day 7,364)1 (mg/kg/day)-1 5.5-10 i 1,76-08 mg/kg/day 3.06-02 mg/kg/day 6.64)7 
Bcn—.(g.li.i)r-Tylcuc I  I mg/kg NC NC 7.56-09 rag/kg/day 3.06-02 mg/kg'day 2.E4)7 
1—n/n(kjnuoranll-iic 0,71 mg/kg 2,16-10 nig/kg/day 7.364)2 (mg'kg'day)-! 2.6-11 4,86419 mg/kg/day 3.064)2 mg/kg/day 2.E-07 
bi-2-El]iylhexyl)plilliala- 1.1 mg/kg 2.5E-IO mg/kg/day 1.45-02 (rag/kg/dayH 3.6-12 5.76-09 mg/kg/day 2.06-02 mg'kg'day 3.E-07 
Diben—Ka,h)anOiraccne 0.2 mg/kg 5 86-11 mg/kg/day 7.35+00 (mg—g/day)-l 4.5-10 1.454)9 mg/kg/day 3.06-02 mg'kg/day 5.6-08 
Indcn0(1.2,3-—Jpyrene 1.4 mg/kg 4.16-10 mg/kg/day 7.3E4M (mg/kg/dayH 3.E-10 . 9.56-09 mg/kg/day 3.06-02 mg/kg/day •3.6-07 
Phcnanth—nc 1.4 mg/kg NC NC 9.56-09 mg/kg/day 3.05-02 mg/kg/day 3.64)7 
alpha-Chlordane 0.0043 mg/kg 3.86-13 mg/kg/day 3.5E-OI (mg/kg/dayH I.E-11 9.06-12 rag/kg/day 5.05-04 mg/kg/day 2.6-08 
Aroclor-1254 0.49 mg/kg 1.56-10 mg/kg/day 2.0E+00 (mg/kg/day)-! 3.E-10 ' 3.66-09 mg/kg/day 2.054)5 rag/kg/day 2.6-04 
Dieldrin 0.012 mg-g 2.76-12 mg/kg/day I.6E+0I (mg/k g/dayH 4E-1I 6.36-11 mg/kg/day S.OE 4)5 nig/kg/day 1.5-06 
Endosullan sulTate 0.0052 mg/kg NC NC 2.76-11 mg/kg/day 6.05-03 mg'kg'day 5.6-09 
Arsenic 2.1 mg/kg 1.46-10 mg/kg/day 1.5E+00 (mg/k g/dayH 2.E-10 3.36-09 mg/kg/day 3.0E-04 mg/kg/day LE-05 
Cadmium 1.7 mg/kg NC NC i 8.9E-11 mg/kg/day 2.5E-05 nig/kg/day 4, E-06 
Chro mium 156 mg/kg NC NC 7.5E-05 mg/kg/day 
Lead 160 mg/kg 0.0E+O0 mg/kg/day - ''!'.' 
Manganese 332 mg-g NC NC 2.8E-03 mg/kg/day '_;! ' 
Mercury 0.4 mg/kg NC NC 2.IE-05 mg/kg/day 
Nickel 19 mg/kg NC NC S.OE-04 mg/kg/day 
Vanadium 16 mg/kg NC NC l.SE-04 mg/kg/day 
Toxicity Equivalency (DioxinvTururn) 0.00011 mg/kg 7.4E-I5 mg—g/day I.5E+OS (mg/kg/day)-1 1.E419 1.7E-13 rag/kg/day 
Toxicity Equivalency (PCB Conga_rs 2.53E-08 mg/kg 1.7E-I8 mg/kg/day I.5E+05 (mg/kg/dayM 3.E-13 4.0E-I7 mg/kg/day 

EXPOSURE ROUTE TOTAL 6.E4W ' ' 2.E-04 
EXPOSURE POINT TOTAL 2.E-08 l.E-03 

EXPOSURE MEDIUM TOTAL 2.E-08 l.E-03 
SEDIMENT TOTAL l.E-08 l.E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7J2.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 
EPC 

MEDIUM 	 CHEMICAL CSF/UNIT RISK RID/RICO) HAZARD 
MEDIUM POINT ROUTE 	 VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

, , ( V A L , , E ) i UNJTS , \AU,E UNITS VALUE M V * U , E  UNITS t„ 
SURFACE SURFACE WATER DYERVILLE POND ING6ST10N Acenaphthylene 0.00000132 mg/l NC NC 1.26-12 mg/kg/day 6,06-02 mg/kg/day 2.6-11 

WATER bis(2 _thylhcxyl)p—halate 0.017 rag/1 6.7E-10 nig/kg/day 1.4E412 mg/kg/day 9.E-12 1.66-08 mg/kg/day 2.05-02 mg/kg/day 8.6-07 

Aldrin 0.000023 rag/1 9.0E-I3 mg/kg/day 1.7E+01 mg/kg/day 2.E-11 2.16-11 mg/kg/day 3.05-05 mg/kg/day 7.6-07 

alpha4—lordane 0.000019 mg/l 7.4E-I3 mg/kg/day 3.5E-OI mg/kg/day 3.5-13 1.76-11 mg/kg/day 5.064)4 mg/kg/day 3.6-08 

6ndo—llan Sul-tc 0.0000032 mg/l .NC NC 2.95-12 mg/kg/day 6.06-03 mg/kg/day 5.E-I0 

6ndrra Aldehyde 0.000005 mg/l NC NC 4.66-12 mg'kg/day 3.064)4 mg/kg/day 2.E-08 

II f ' f"3 1 IP ,

^ 
gamraa4-ilordane 0.000021 mg/l 8.2E-13 mg/kg/day 3.5E-01 mg/kg/day 3.5-13 1.95-11 mg/kg/day 5.06-04 mg/kg/day 4. E-08 

Arsenic 0,0046 rag/l 1.86-10 mg/kg/day 1.5E+00 mg/kg'day 3.6-10 4,25-09 mg—g/day 3-064)4 mg'kg'day l.E-05 

Barium 0.021 1-45— NC NC 1.96-08 mg'kg/day 7.06-02 mg/kg/day 3.6-07 
Chroraiunl 0.0023 mg/l NC NC 2.16-09 mg/kg/day 3.06-03 mg/kg/day 7. E-07 

Lead 0.0044 mg/I 1.76-10 nig/kg—ly 4.06-09 mg/kg/day 

Manganese 0.13 mg/l NC NC 1.26-07 mg/kg/day 2.45-02 rag/kg/day 5.64)6 

Mercury 0.O0OO0394 mg/I NC N C  . 3.66-12 mg/kg/day 3.06-04 ing/kg/day 1.6-08 
Thallium 0.0022 mg/l NC NC 2.05-09 mg/kg/day 8.064)5 mg'kg/day 3.6-05 

Nitrate 0.76 rag/1 NC NC 6.9E4I7 mg/kg/day 1.66+00 mg/kg/day 4.64)7 

Nitrite-N 0.084 rag/l NC NC 7.7E-08 nig/kg/day 1.06-01 mg/kg/day 8.6-07 
Toxicity Equivalency (Dioxins/Furans) 0.00000013 rag/1 5.16-15 nig/kg/day 1.5E+OS mg/kg/day 8.6-10 1.2E-I3 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 1.6-09 5. E-05 

D6RMAL Accnaphtllylcne 0.OO0O0I32 mg/l NC NC 6.064)2 nig/kg/day 
-S(2-Elhylhcxyl)plithatalc 0.017 mg/l 4.06-07 mg/kg/day 1.4E-02 rag/kg/day 6.6-09 9.46-06 mg/kg/day 2.064)2 mg'kg/day 5.5-04 

Aldrin 0,000023 mg/l 3.25-11 mg/kg/day 1.76+01 mg/kg/day 5.6-10 7.4E-10 mg/kg/day 3.06-05 mg/kg/day 2.6-05 
alpha-Chlordane 0.000019 mg/l 6.16-10 nig/kg/day 3.56-01 mg/kg/day 2.6-10 1.46-08 mg/kg/day 5.054)4 mg/kg/day 3.6-05 
EndosuIran SullaIc 0.0000032 nlg/1 NC NC 6.06-03 mg/kg/day 
6—Irin Aldehyde 0.000005 mg/l NC NC 1.364)9 mg/kg/day 3.064)4 mg/kg/day 4.6-06 

garnraa4—ilordane 0.000031 mg/I 6.76-10 mg/kg/day 3.564)1 mg/kg/day 2.E-10 1.664)8 mg'kg'day 5.064M mg/kg/day 3.6-05 

Arsenic 0.0046 mgO 4.56-10 mg/kg/day 1.56*00 mg/kg/day 7.E-I0 ' 1.164)8 mg/kg'day 306-04 mg/kg/day 4.6-05 
Barium 0.021 mg/l NC NC 4.864)8 mg/kg/day 4.96-03 rag/kg/day 1.54)5 
Chromium 0.0023 mg/l NC NC 1.154)8 mg'kg'day 7.56-OS rag/kg/day 1.6-04 
Lead 0.0044 mg/l 
Manganese 0.13 mg/l NC NC 1 3.05-07 mg/kg/day 9.66-04 mg/kg/day 3 .6-4 -	 ' 
Mercury 0,00000394 mg/l NC • NC 9.06-12 rag/kg/day 2.16-05 rag/kg/day 4,6-07 
Thallium 00022 mg/l NC NC 506-09 rag/kg/day 8.054)5 mg'kg'day 6,605 ' 
Nitrate 0.76 rag/l NC NC 	 1.66+00 mg'kg'day-Niirite-N 0.084 mg/I NC NC 1,064)1 mg/kg'day 
Toxicity Equivalentv (Dioxins—-rotis) O.OOOOO0I3 mg/l 4.16-11 mg'kg/day 1.56+05 mg/kg/day 6.E-06 9.56-10 mg'kg/day 

J  i ' 

EXPOSURE ROUTE TOTAL 6.E-06 l.E-03 
EXPOSURE POINT TOTAL 6.E4)6 1.6-03 

EXPOSURE MEDIUM TOTAL 6.E436 1.6-03 
SURFACE WATER TOTAL 	 6.E-06 l.E-03 

BIOTA COMBINED FISH DIET DY6RV1LL6 POND INGESTION 	 Acenaphthylene 0,00076 mg—g NC NC 9.66-08 mg'kg'day 6.064)2 mg'kg'day 2.5-06 
Dibenzol a.h)anlti—cene 0.00017 mg/kg 9.26-10 mg/kg/day 7.36+00 (mg/kg/day)-l 7.5-09 ' 2. IE-08 mg/kg/day 3.064)2 mg/kg/day 7.5-07 
Phenanlhrcnc 0.0049 mg/kg NC NC I 6.2E417 mg/kg/day 3.06-02 rag/kg/day 2.E-05 
4.4'-ODD 0.03543 mg/kg 1.95-07 mg/kg/day 2.4E-01 (mg/kg/day)-I 5.E-08 4.5E-06 mg/kg/day 5.05-04 mg/kg/day 9.6-03 
4,4'-DDE 0 011 mg/kg 5.95-08 mg/kg/day 3.4E-01 (mg/kg/day)-1 2.E-08 ' 1.45-06 mg/kg/day 5.06-04 mg/kg/day 3.5-03 
4.4'-DDT 0.0119 mg/kg 6.4E-08 mg/kg/day 3.4E-01 (mg/kg/day)-l 2.54)8 ' 1.5E-06 mg/kg/day 5.05-04 mg/kg/day 3-5-03 
alpha-Chlordane 0.0144 rag/kg 7.8E-08 mg/kg/day 3.5E-01 (mg/kg/dayH 3.E-08 I.8E-06 mg/kg/day 5.05-04 mg/kg/day 4.6-03 
Aroclor-1254 0.37026 mg/kg 2.0E-O6 mg/kg/day 2.0E+00 (mg/kg/dayH 4 E 4  » 4.7E-05 mg/kg/day 2.05-05 mg/kg/day 2.6+00 
Dieldrin 0.00852 mg/kg 4.6E-0S mg/kg/day I.6E+0I (mg/kg/day )-l 7.E-07 ' 1 1E-06 mg/kg/day 5.06-05 nig/kg/day 2.5-02 
gamraa4—ilordane 0.00574 mg/kg 3.IE-08 mg/kg/day 3.5E-01 (mg/kg/dayH I.E4)8 7.2E417 mg/kg/day . 5.06-04 mg/kg/day 1.5-03 
Heptachlor 6poxidc 0.0018 mg/kg 9.7E-09 mg/kg/day 9.IE+00 (mg/kg/dayH 9.5-08 2.3E417 mg/kg/day 1.36-05 mg/kg/day 2.6-02 
Technical Chlotdanc 0.31006 mg/kg I.7E-06 mg/kg/day 35E-01 (mg/kg/dayH 6.E4V7 3.9E4)5 mg/kg/day 5.064)4 tng/kg/day 8.5-02 
Cadmium 0.157 mg/kg NC NC 2.0E-05 mg/kg/day l.OE-03 mg/kg/day 2.5-02 
Lead 0.341 mg/kg I.8E-06 mg/kg/day 4.3E.5 mg/kg/day-Manganese 12.6 mg/kg NC NC 1.6E-03 mg/kg/day 1.46-01 mg/kg/day l.E-02 
Mercury 0.102 mg/kg NC NC 1,36-05 mg/kg/day 3,06-04 mg/kg/day 4.E-02 
Mercury (mclltyl) 0.117 mg/kg NC NC 1.56-05 mg/kg/day 1.06-04 me/kg/day 1.64)1 

# 
MACTEC En. id Consulting, Inc. 
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TABLE 7-2:CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION; RECREATIONAL ANGLER 

RECEPTOR ACE: OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UNIT RISK RID/RlCd) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE IINITS VALUE UNITS VALUE UNITS VALUE UNITS 

Toxicity Equivalency (Dioxins/Furans) 0.0000522 mg/kg 2.8E-10 rag/kg/day 1.55+05 (mg/kg/day)-1 4.54)5 6.654)9 mg/kg/day 

EXPOSURE ROUTE TOTAL 5.5-05 2.7.6+00 
EXPOSURE POINT TOTAL 5.6-05 2,7.6+00 

EXPOSURE MEDIUM TOTAL 5.E-05 2.7.6+O0 

COMBINED FISH DIET TOTAL 5.E-05 2.7.E+O0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-OS TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2 .7 .E+00 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is not avalailablc from the sources used io obtain dose-rcsponsc data for this risk assessment. 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- • Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Conmltlng, Inc. 
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TABLE 7J3.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET  DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

RID/RICO) 

VALVE UNITS 

HAZARD 
QUOTIENT 

BIOTA COMBINED FISH DIE DYERVILLE POND INGESTION AccnaphUiylcnc 0.00076 mg/kg NC NC 1.56-07 nig/kg-ay 6.06-02 mg/kg/day 2.6-06 
Dibcnzo(a.h)anth—cene 0.00017 mg/kg 9.36-10 mg/kg/day 7.36+00 (mg/kg/dayl-l 7. E-09 3.36-08 mg/kg/day 3.06-02 rag/kg/day 1.6-06 
Phenanthrene 0.OO49 mg-g NC NC 9.46-07 rag/kg/day 3.06-02 mg/kg/day 3.6-05 
4.4--DDD 0.03543 rag/kg 1.964)7 mg/kg/day 2.464)1 (mg/kg/day)-1 5.6-08 6.85-06 nig/kg/day 5.06-4 mg/kg/day l.E-02 
4,4'-DDE 0.011 mg/kg 6.064)8 mg/kg/day 3.46411 (mg/kg/dayH 2.6-08 2.15-06 mg'kg'day 5.05-04 mg/kg/day 4.E-03 
4,4'-DDT 0.0119 mg/kg 6.56-08 nig/kg/day 3.4E-01 (mg/k g/day)-I 2.6-08 2.35-06 mg'kg'day 5.05-04 mg/kg'day S.E-03 
alpha-Chlordane 0.0144 mg/kg 7.964)8 nig/kg—ay 3.5E-01 (mg/kg/dayH 3.6-08 2.85-06 mg'kg'day 5,06-04 mg/kg/day 6. E-03 
Aroclot-1254 0.37026 mg/kg 2.06-06 mg/kg/day 2.05+00 (mg/kg/dayH 4.6-06 7.15-05 mg'kg'day 2.05-05 mg/kg'day 4.E+00 
Dieldrin 0.00852 rag/kg 4.7E4)8 mg'kg'day 1.66+01 (mg/kg/dayH 7.6-07 1.66-06 mg/kg/day 5.05-05 mg'kg'day 3,6-02 
gamma -Chlordane 0.00574 rag—g 3. IE-08 mg/kg/day 3.3E-OI (mg-g/dayl-1 (.6-08 1.15-06 mg/kg/day 5,06-04 mg/kg/day 2.E-03 
Heptachlor Epoxide 0,0018 mg/kg 9.95-09 nig/kg/day 9.16+00 (nig/kg/day)-! 9.6-08 3.56-07 mg/kg/day 1.35-05 mg'kg/day 3.6-02 
Techntcal Chlordane 0,31006 mg/kg 1.76-06 mg/kg/day 3.5E-0I (mg/kg/day)-1 6.6-07 5.96-05 mg/kg/day 5.05-04 mg'kg/day l.E-01 
Cadmium 0.157 mg/kg NC NC 3,06-05 mg/kg/day 1,06-03 mg'kg'day 3.6-02 
Lead 0,341 rag—g 1.96-06 mg/kg/day - 6,56-05 mg'kg/day 
Manganese 12.6 mg/kg NC NC 2.46-03 mg/kg/day 1.464)1 mg/kg/day 2.E-02 
Mercury 0,102 mg/kg NC NC 2.06-05 mg/kg/day 3.06-04 rag/kg/day 7.5-02 
Mercury (methyl) 0.117 rag/kg NC NC 2.26-05 . mg/kg/day 1,06-04 rag/kg/day 2.5-01 
Toxicity Equivalency (Dioxil——iroris) O.OOOOS22 mg/kg 2.96-10 mg/kg/day 1.5E+05 (mg/kg/dayH 4.5-05 1.064)8 mg/kg/day 

EXPOSURE ROUT6 TOTAL 5.E-05 4.1.6+00 
EXPOSURE POINT TOTAL 5,6-05 4.1.6+00 

EXPOSURE MEDIUM TOTAL 5,6-05 4.1.5+00 

COMBINED FISH DIET TOTAL 5.E-05 4.1.E+00 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA I 5. E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA] 4.1.E+-00 

NOTES; 
( I )  Blank cel l * indicate that an RID or RfC ts not avatailable from the sources used lo obtain dose-response data for this risk assessment. 

NC • Noi carcinogenic by this exposure roulc, 

N A . Not applicable; exposure route noi applicable for (h i t c l icmical /cxpoiure medium. 

••  Nol calculdled; dOK-rc ipoi i tc data und/m dermal -bmr j r i lo i i va luc i aic IMII available. 

Prcpued by: KJA 

Checked by: M I M 

M A C T E C Engineer ing and Consu l t ing , Inc. 
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TABLE 7-4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE . RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE ' 

NORTH PROVIDENCE RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID'RrC(l) HAZARD 
QUOTIENT 

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SEDIMENT DYERVILLE POND INGESTION 2-Melhylnaph—alcnc 0.031 mg/kg NC NC 7.96-10 mg/kg/day 2.06-02 mg/kg/day 4.6-08 

Acenaphthylene 0.16 mg/kg NC NC 4.1E4T9 mg/kg/day 6.0E-02 rag/kg/day 7. E-08 

Benzo(a)anthr—ene 1.4 mg/kg 2.06-09 mg/kg/day 7.3E 4)1 (mg/kg/dayH l.E-09 3.6E4)8 mg/kg/day 3.0E-2 mg/kg/day l.E-06 

Benzo(a)pyrcnc 1.4 mg/kg 2.06-09 mg/kg/day 7.3E+O0 (mg/kg/dayH 1.6-08 3.6E4)8 mg/kg/day 3.0E-02 mg/kg/day l.E-06 
Benzc4b)f1uo—nthene 2.5 mg/kg 3.66-09 rag/kg/day 7.3E-01 (mg/kg/dayH 3.E-09 6.4E-8 mg/kg/day 3.0E-02 mg/kg/day 2.5-06 
Bei_o(g.h.i)pcrylcnc 1.1 mg/kg NC NC 2.8E4)8 mg/kg/day 3.0E-02 mg/kg/day 9.5-07 

Benzo(k)(1u0—nthene 0,71 mg/kg 1.0E-09 mg/kg/day 7.3E-02 (mg/kg/dayl-l 8.E-1I 1.85-08 mg/kg/day 3.0E-02 mg/kg/day 6.6-07 

bi5(2-EthyIhcxyl)phthaIate 1.1 mg/kg 1.66-09 mg/kg/day 1.4E-02 (mg/kg/dayH 2.E-11 2 86-08 mg/kg/day 2.0E-02 mg/kg/day 1.6-06 
Di—nzo(aJi)a—hriicene 0.2 mg/kg 2.96-10 mg/kg/day 7.3E+00 (mg/kg/dayH 2.E4» 5.1E4W mg/kg/day 3.064)2 mglkg/day 2.64)7 
Indcn0(1.2,3-djpyrenc 1.4 mg/kg 2.06-09 rag/kg/day 7.3E4H (mg/kg/dayH l .E -9 3.6E-08 mg/kg/day 3.06-02 mg/kg/day 1.6.06 
—ienan_—ne 1.4 mg/kg NC NC 3.6E4I8 mg/kg/day 3.05-02 mg/kg/day 1.6-06 
alpha-Ch lordane 0.0043 mg/kg 6.36-12 rag/kg/day 3.5E4H (mg/kg/dayH 2.E-12 1.IE-10 mg/kg/day 5.064M mg/kg/day 2.64)7 
Aroclor-1254 0.49 mg/kg 7.16-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 l.E-09 1.2E-08 mg/kg/day 2.06-05 rag/kg/day 6.6-04 
Dieldrin 0.012 rag/kg 1.76-11 rag—g/day 1.66+01 (mg/kg/day)-1 3.E-10 3.16-10 rag/kg/day 5.0E-05 nig/kg/day 6,6-06 
Endosutran suirale 0.0052 mg/kg NC NC 1.36-10 mg/kg/day 6.06-03 rag/kg/day 2.6-08 

Arsenic 2.1 rag/kg 3.16-09 mg/kg/day 1,56+00 (mg/kg/dayH 5.E4)9 5.36-08 mg/kg/day 3.06-04 rag/kg/day 2,6-04 

Cadmium 1,7 mg/kg NC NC 4.36-08 mg/kg/day l.OE-03 mg/kg/day 4,6-05 
Chromium 156 mg/kg NC NC . 4.06436 mg/kg/day 3.0E-03 mg/kg/day 1.5-03 

Lead 160 mg-g 2.3E4I7 mg/kg/day - 4,16-06 mg'kg/day 
Manganese 332 mg/kg NC NC 8,464)6 mg/kg/day 7.1 E-02 mg/kg/day 1.5-04 

Mercury 0.4 ' mg/kg NC NC 1.06-8 mg/kg/day 3.0E-04 mg/kg/day 3.5-05 
Nickel 19 mg/kg NC NC 4.85-07 mg/kg/day 2.0E-02 mg/kg/day 2.6-05 
Vanadium 16 mg/kg NC NC 4.1 E-07 mg/kg/day 7.0E-03 nig/kg/day 6.6-05 
Toxicity Equivalency (Dioxins/l—ans) 0.00011 mg/kg I.6E-13 mg/kg/day l.SE+05 (mg/kg/dayH 2.E-08 2.8E-12 mg/kg/day 
Toxicity Equivalency (PCB Congeners 2.536-08 rag/kg 3.7E-17 rag/kg/day l.SE+05 (nig/kg/day)-1 6.E-12 6.45-16 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 5.E-08 •2.5.03 

D6RMAL 2.Methylnaph0ialaie 0.031 mg/kg NC NC 1.06-10 ' rag/kg/day 2.06-02 mg/kg'day 5.5-09 

Acenaphthylene 0.16 rag/kg NC NC 5.16-10 mg/kg/day 6.06-02 mg/kg'day 9.64)9 
Ben—>(a)anthracene 1.4 mg-g 2 l.E-10 mg/kg/day 7,36-01 (mg/kg/dayH 2.E-I0 4.5E-9 mg/kg/day 3.0E-02 mg/kg/day 2.6-07 
Ben/— atpyrcne 1.4 mg/kg 2.6E-I0 mg/kg/day 7,36+00 (mg/kg/dayH 2.E-09 4.5E-09 mg/kg/day 3.05-02 mg/kg/day 2.6-07 
Ben—(bjnuoranllleiic 2.5 mg/kg 4.6R-I0 ma/kg/day 7,36-01 (ma/kg/dayl-l 3E-I0 8.0E-O9 mg/kg/day 3.064)2 mg/kg/day 3.5-07 
Ben—<(a.h.i )pcrylciic 1.1 rag/kg NC NC 3,56-09 mg/kg/day 3.06-02 mg—g/day 1.6-07 
Ben/— kjrtuoranll—ic 0,71 mg/kg I.3E-I0 mg'kg'day 7,36412 (mg/kg/dayH l.E-ll 2.3E-09 rag/kg/day 3.064)2 mg/kg'day 8.5-08 
bis(2-6lhylhcxyl)plu.ialaic 11 rag/kg 1.6E-10 mg/kg/day 1.4E412 (mg/kg/day )-l 2.6-12 2.764)9 mg/kg/day 2.0E-O2 mg/kg/day 1.64)7 
Dibenzc4a.h)anUiraccne 0.2 mg/kg 3.7E-11 mg/kg/day 7.3E+00 (nig/kg/dayl-l 3.6-10 6.46-10 mg/kg/day 3.0E-02 mg'kg'day 2.E-08 
[ndeno( 1.2.3 -cd)pyrcnc 1.4 rag/kg 2.6E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-10 4.554)9 mg/kg/day 3.0E-O2 mg/kg/day 2.5-07 
-icnanth—ne 1.4 mg/kg NC NC 4.5E-09 mg/k g/day 3.0E-02 mg/kg/day 2.E-07 
alpha4—ilordane 0.0043 mg/kg 2.46-13 ' mg/kg/day 3.5E-01 (rag/kg/day )-l 9.6-14 4.3E-12 mg/kg/day 5.0E-04 mg/kg/day 9.E-09 
Aroclor-1254 0,49 rag/kg -7E-1I mg/kg/day 2.0E+00 (mg/kg/dayH 2.E-10 1.75-09 mg/kg/day 2.0E-05 mg/kg/day 8.E4)S 
Dieldrin 0.012 mg/kg 1.7E-12 rag/kg/day 1.6E+0I (mg/kg/dayH 3 6-11 3.0E-11 mg/kg/day 5.0E-05 mg/kg/day 6.6-07 
5—losulTan suirale 0.0052 mg/kg NC NC 136-11 mg—g/day 6.0E-03 mg/kg/day 2.6-09 
Arsenic 2.1 mg/kg 8.9E-11 mg/kg/day I.3E+O0 (mg/k g/day)-1 l.E-10 I.6E419 mg/kg/day 3.OE-04 mg/kg/day 5.5-06 
Cadmium 1.7 mg/kg NC NC 4.2E-11 mg/kg/day 2.5E4>5 rag/kg/day 2.64)6 
Chromium 156 mg/kg NC NC 7.5E-05 mg/kg/day 
Lead 160 mg/kg 0.0E+OO -rag/kg/day -
Manganese 332 mg/kg NC NC 2.8E-03 mg'kg'day 
Mercury 0.4 mg/kg NC NC I 2.1E-05 mg/kg/day 
Nickel • 
Vanadium 

19 
16 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC 

' j 8.0E-O4 
I.8E-04 

mg/kg/day 
mg'kg/day 

Toxicity Equivalency (Dioxins/Furans) 0.00011 mg/kg 4.7E-15 mg/kg/day l.SE+05 (mg/kg/dayH 7E-I0 \ , 8,26-14 mg/kg/day 
Toxicity Fquivalency (PCB Congci—rs 2.536-08 nig/kg 1.IE-IS mg/kg/day 1.5E+05 (mg/kg/day)-1 2.5-13 '•'' 

1.1 
1,96-17 rag—g/day 

•A 
6XPOSUR6 ROUT6 TOTAL 4.E-09 i 9.6-05 

EXPOSURE POINT TOTAL 6.E-0S 3.5 03 
EXPOSURE MEDIUM TOTAL • 6.E418 , 3.6 03 

SEDIMENT TOTAL 6.E-08 •" • 3.E 03 
SURFACE SURFACE WATER DYERVILLE POND ING6ST10N Accnaphlhylcne 0.OOOO0I32 mg/l NC NC 3,46-11 mg/kg/day 6.0E-02 rag/kg/day 6.6 10 

WAT6R bis(2.6lhylhcxyl)phthalalc 0.017 mg/I 2.55-08 mg'kg'day 1.46-02 rag/kg/day 3.E-10 ; 4,36-07 mg/kg/day 2.06-02 nig/kg/day 2.6 05 
Aldrin 0.000023 mg/l 3.36-11 rag/kg/day 1.7E+0I rag/kg/day 6.6-10 ' 5,96-10 mg/kg/day 3.06-05 mg/kg/day 2.6 05 
alpha4—ilordane 0.000019 m i  " •2.86-11 mg'kg/day 3.5E-OI rag/kg/day IE-II 1 4,86-10 mg/kg/day 5.06-04 mg'kg'day 1.5 06, 
Endosullan SulTatc 0,0000032 mg/l NC NC « 15-11 nig/kg/day 6.06-03 mg/kg/day 1.6 08 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7J4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT . ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VA1.VE UNITS 

RID/RICO) 

VALUE UNITS 

HAZARD 
QUOTIENT 

6ndrin Aldehyde 0.000005 mg/I NC NC I.3E-10 mg/kg/day • 3.OE-04 mg/kg/day 4. E-07 

gamma-Chlordane 0.000021 mg/l 3.IE-1I nig/kg/day 3.5E-1 mg/kg/day l.E-ll 5.3E-IO mg/kg/day 5.0E-O4 mg/kg/day l.E-06 

Arsenic 0,0046 mg/I 6.7E -09 mg/kg/day 1.5E+00 mg/kg/day l.E-08 1.2E-07 mg/kg/day 3.0E-04 mg/kg/day 4. E-04 

Barium 0021 mg/l NC NC 5.36-07 mg/kg/day 7.0E-O2 mg/kg/day 8. E-06 

Chromium 0.0023 mg/1 NC NC 5.9E-08 mg/kg/day 3.0E-03 mg/kg/day 2E-05 

Lead 0.0044 mg/1 6.4E-09 mg/kg/day - 1.164)7 mg/kg/day . 
Manganese 0.(3 mg/I NC NC 3.3E416 mg/kg/day 2.4E-02 mg/kg/day I.E-04 

Mercury 0.00000394 mg/l NC NC l.OE-IO mg/kg/day 3. OE-04 mg/kg/day 3. E-07 

Thallium 0.0022 mg/l NC NC 5.6E 4)8 mg/kg/day 8.0E-O5 mg/kg/day 7. E-04 

Nitrate 0.76 mg/l NC NC .1.95-05 • mg/kg/day 1.6E+00 mg/kg/day l.E-05 

Nitrite-N 0.084 mg/l NC NC 2.1E-06 mg/kg/day l.OE-01 mg/kg/day 2.E-05 
Toxicity Bquivolency (Dioxins/Furans) 0.00000013 mg/I 1.9E-I3 mg/kg/day I.5E+05 mg/kg/day 3.E-08 3.3E-12 mg/kg/day 

6XPOSUR6 R0UT6 TOTAL 4.E-08 l.E-03 

D5RMAL Accnaphlhylcne 0.0OOOO132 rag/l NC NC ~ 6.0E-02 mg/kg/day 
bis(2-6thyihexyl)phthalate 0.017 mg/l 4.3E-06 rag/kg/day 1.4E-02 mg/kg/day 6.E-0S 7.56-05 mg/kg/day 2.OE-02 rag/kg/day 4.E-03 

Aldrin 0.000023 mg/I 3.4E-10 mg/kg/day I.7E+01 mg/kg/day 6.E4J9 5.96-09 mg/kg/day 3.0E-05 mg/kg/day 2.E-04 

alpha—ilo—anc 0.000019 mg/I 6.5E-9 mg/kg/day 3.5E41I mg/kg/day 2.5-09 l.IE-07 mg/kg/day 5.0E-04 mg/kg/day 2. E-04 

5ndosuITan Suirale 0.0000032 mg/l NC NC - 6.0E-O3 mg/kg/day " 
6ndrin Aldehyde 0.000005 mg/l NC NC 1.06-08 mg/kg/day 3.0E-04 mg/kg/day 3. E-05 
gamraa-Chlordanc 0.000021 mg/l 7.2E-09 mg/kg/day 3.5E-01 rag/kg/day 3.E-09 1.36-07 mg/kg/day 5.0E-04 mg/kg/day 3.E-04 

Arsenic 0.0046 mg/l 4.8E-09 mg/kg/day 1.56+00 mg/kg/day 7.6-09 1 8.46-08 mg/kg/day 3.0E-04 mg/kg/day 3. E-04 

Barium 0.021 rag/l NC NC 3.86-07 mg/kg/day 4.9E-03 mg/kg/day 8. E-05 

Chromium 0.0023 mg/I NC NC ,  • 8.46-08 mg/kg/day 7.5 E-05 mg/kg/day l.E-03 

Lead • 0.0044 mg/l 
Manganese 0,13 mg/l NC NC 2.464)6 mg/kg/day 9.6E-04 mg/kg/day 2. E-03 

Mercury 0.00000394 mg/l NC NC 7.26-11 mg/kg/day 2.1 E-05 mg/kg/day 3.E-0. 
Thallium 
Nilratc 

0.0022 
0.76 

mg/l 
rag/l 

NC 
NC 

NC 
NC . . ; 4.06-08 

-
mg/kg/day 8.0E-O5 

1.6E-KX. 
mg'kg/day 
mg/kg/day 

5. E-04 

Nilrilc-N 
toxicily Lqiiival-nc yd lioxil—Tin HIIS) 

0.084 
0.0O0OO0I3 

mg/l 
rag/l 

NC 
4.46-10 mg/kg/day 

NC 
1.56+05 mg/kg/day ., 7.6-05 _ , . 7.66-09 mg/kg/day 

l.OE-01 mg/kg/day 

6XPOSURE R0UT6 TOTAL 7,6-05 9.5-03 
5XPOSURE POINT TOTAL 7,6-05 1.6-02 

EXPOSUR6 M6DIUM TOTAL 

SURFACE WATER TOTAL 

_ 
! 7.E-05 

7.E-05 

1.6-02 

l.E-02 
BIOTA COMB1N5D FISH DIE! DY5RV1LL6 POND 1NG6STION Acenaphthylene 0.00076 mg/kg NC NC 9.36-08 mg/kg/day 6.0E-02 mg/kg/day 2.E-06 

Dibcnzo(a.h)i_li—icene 0.00017 mg/kg 1.26-09 mg/kg/day 7.35+00 (mg/kg/dayH 9.6-09 2. IE-08 mg/kg/day 3.0E-02 mg/kg/day 7. E-07 
Phenarahrcne 0.0049 mg/kg NC NC 6.0E4V7 . mg/kg/day 3.0E-02 mg/kg/day 2. E-05 
4.4'-DDD 0.03543 mg/kg 2.5E-07 mg'kg'day 2.46-01 (mg/kg/dayH 6.6-08 4.36-06 mg/kg/day 5.OE-04 mg/kg/day 9. E-03 
4.4'-DDE 0.011 m g - g 7.7E-08 mg/kg/day 3.4E-0I (mg/kg/day)-1 3.E-08 I.3E-06 mg/kg/day 5.0E-04 mg/kg/day 3. E-03 
4,4'-DDT 0.0119 mg/kg 8.3E-OS mg/kg/day 3.45-01 (mg/k g/day)-l 3.6-08 I.5E-06 mg/kg/day 5.0E-O4 mg/kg/day 3. E-03 
alpha-Chlordane 0.0144 mg/kg 1.0E-07 mg/kg/day 3.55-01 (mg/k g/dayH 4.6-08 1,85-06 mg/kg/day 5.0E-04 mg/kg/day 4.E-03 
Aroclor-1254 0.37026 mg_g 2.6E-06 mg/kg/day 2.06+00 (mg/k g/day)-1 5.E-06 4.5E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00 
Dieldrio 0.00852 mg/kg 5.9E-08 rag/kg/day 1.66+01 (mg/kg/dayH 9 .E .  7 LOE-06 mg/kg/day 5.0E-O5 mg/kg/day 2.E-02 
gamraa-Chlordanc 0.00574 mg/kg 4.0E-08 mg/kg/day 3.5E-OI (mg-g/day)-l l.E-08 7.0E-07 mg/kg/day 5.0E-04 mg/kg/day l.E-03 
Heptachlor Epoxide Q.OOtS mg/kg 1.36-08 mg/kg/day 9.IE+00 (mg/kg/day)-1 l.E-07 . 2.26-07 mg/kg/day I.3E-05 mg/kg/day 2. E-02 
Technical Chlordane 0.31006 mg/kg 2.2E-06 tng/kg/day 3.56-01 (mg/kg/day )-l 8.E4)7 3.86-05 mg/kg/day 5.0E-04 mg/kg/day 8. E-02 
Cadmium 0.157 mg/kg NC NC 1.95-05 mg/kg/day l.OE-03 mg/kg/day 2. E-02 
Lead 0.341 mg/kg 2.45-06 mg/kg/day - 4.26-05 mg/kg/day 
Manganese 12.6 mg/kg NC NC i.56-03 mg/kg/day 1.4E-01 mg/kg/day l.E-02 
Mercury 0.102 mg/kg NC NC 1.25-05 mg/kg/day 3.OE-04 mg/kg/day 4. E-02 
Mercury (methyl) 0.117 mg/kg NC NC 1.46-05 mg/kg/day I.OE-04 mg/kg/day l.E-01 
Toxicity Equivalency (Dioxins/Furnns) 0.0000522 mg/kg 3.6E-10 mg/kg/day 1.56+05 (mg/kg/dayH 5.E4)5 6.4E-09 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 6.E-05 2.6.E+00 
EXPOSUR6 POINT TOTAL 6.5-05 2.6.E+00 

6XPOSURE MEDIUM TOTAL 6,6-05 2.6.6+00 
COMBINED FISH DIET TOTAL 6.E41S 2.6.E+O0 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA || l.E-04 T O T A  L R E C E P T O  R H A Z A R  D A C R O S  S A L  L M E D I A |  | 2 .6 .E+00 

MACTEC Ei 
51116.15 
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TABLE 7J4.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESDJENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR ACE; ADULT 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UNIT RISK RID/RIC(1) HAZARD 
VALUE UNIT- CANCER RISK MEDIUM POINT ROUTE CONCENTRATION CONCENTRATION QUOTIENT 

VALUE | UNITS VALUE 1 UNITS VALUE 1 UNITS VALUE 1 UNITS 

NOTES: 
(I) - Blank cells indicate thai an RfD or RfC is noi avalailafole from the sources used fo obtain dose-response data for this risk assessment, 

NC - Not carcinogenic by this exposure route. 

NA • Not applicable; exposure route nol applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values are noi available. 


Prepared by: KJA 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc 
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TABLE 7J5.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE; OLDER CHILD 

EPC CANCER RISK CALCULATIONS NONCANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
EXPOSURE 

ROUTE 
CHEMICAL VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE 1 UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

Rro/RrC(i) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SEDIMENT SEDIM6NT DYERVILLE POND INGESTION 2.Mcdiylnaphlhalcne 0.031 rag/kg NC NC 1.26-09 mg/kg/day 2.06-02 mg/kg/day 6,6-08 

Acen aphthylenc 0.16 mg/kg NC NC 6.36-09 mg/kg/day 6.0E-02 mg/kg/day 1.5-07 

Bcnzo(a)anlliraccnc 1.4 mg/kg 2.4E4 mg/kg/day 7.3E-0I (mg/kg/dayH 2.E-09 5.56-08 mg/kg/day 3,06-02 nig/kg/day 2.6-06 
Bcn zo(a)pyr_ic L4 mg/kg 2.464)9 mg/kg/day 7.3E+00 (mg/kg/day )-l 2.64)8 5.5E4M mg/kg/day 3.06-02 mg/kg/day 2.6-06 
Benzc4b)(—O—iitricne 2.5 trig—g 4.264)9 mg/kg/day 7.364)1 (mg/kg/dayl-l 3.6-09 9.9E-— mg/kg/day 3.06-02 mg-g/day 3.6-06 
Bcnzo(g.h.i)pcryIcnc 1.1 mg/kg NC NC 4.4E-08 mg/kg/day 3.06-02 nig/kg/day 1.64

Benzo(k)(luoramhcne 0.71 mg/kg 1.25-09 mg/kg/day 7.36-02 (mg/kg/dayM 9.E-11 2.85-08 nig/kg/day 3.06-02 mg/kg/day 9.6-07 
bis(2-6thyllu—yl)phthalatc 1.1 rag/kg 1.96-09 mg/kg/day 1.46-02 (mg/kg/dayH 3.E-11 4.46-08 mg/kg/day 2.05-02 mg/kg/day 2.6-06 
Dibc__(a.h)aralinicene • 0.2 mg/kg 3.46-10 mg/kg/day 7.36+00 (mg—g/dayH 2.E419 7.96-09 rag/kg/day 3.0E-02 rag/kg/day 3.6-07 
lndcno(L2.3-cd)py—nc 1.4 mg/kg 2.46-09 mg/kg/day 7.3E-01 (mg/kg/dayH 2.54)9 S.56-08 mg/kg/day 3.0E-02 rag/kg/day 2.6-06 
Phenanthrene 1.4 mg/kg NC NC 5.56-08 mg/kg/day 3.0E-02 nig/kg/day 2.5-06 
alpha-Chlordane 0.0043 mg/kg 7.36-12 mg/kg/day 3.5E 4)1 (mg/kg/dayH 3.E-I2 1,76-10 mg/kg/day 5.0E-O4 mg/kg/day 3.5-07 
Aroclor-1254 0,49 mg/kg 8.36-10 mg/kg/day 2.0E+O0 (mg/kg/dayH 2.E-09 1.96-08 mg/kg'day 2.0E-0S. mg—g/day 1.6-03 
Dieldrin 0.012 mg/kg 2.06-11 mg/kg/day 1.65+01 (mg/kg/dayH 3.E-10 4.7E-I0 mg/kg/day 5.0E-05 tng/kg/day 9.6-06 
6—losu)—n sullale 0.0052 mg/kg NC NC 2.1E-10 mg/kg/day 6.0E 4)3 mg/kg/day 3.6-08 
Arsenic 2.1 mg/kg 3.66-09 nig/kg/day 1.5E+00 (mg/kg/dayM 5.E4» 8,3E4)8 mg/kg/day 3.0E414 mg/kg/day 3.6-04 
Cadmium 1.7 mg/kg NC NC' 6.7E-08 mg/kg/day l.OE-03 mg/kg/day 7.6-05 
Chromium 156 mg/kg NC. NC 6.26-06 mg—g/day 3.0E-03 rag/kg/day 2.54)3 
Lead 160 rag/kg 2.76-07 mg/kg/day - 6.36-06 mg/kg/day 
Manganese 332 rag/kg NC NC 1.3E-05 mg/kg/day 7.16-02 rag/kg/day 2.6-04 
Mercury 0,4 mg/kg NC NC I.6E-08 mg/kg/day 3.06-04 mg/kg/day 5.6-05 
Nickel 19 mg/kg NC NC 7,56-07 mg/kglday 2.06-02 mglkg/day 4,6-05 
Vanadium 16 mg/kg NC NC 6.35417 mg/kg/day 7.06-03 mg/kg/day 9.6-05 
Toxicily 6quiva——y (Dioxins/Furans) 0.O0OII mg/kg 1.96-13 rag/kg/day 1.5E+05 (mg/kg/dayM 3E4)8 4.46-12 nig/kg/day 
Toxicily Equivalency (PCH Congeners 2.5364)8 mg/kg 4.36-17 mg/kg/day 1.5E+05 (mg/kg/dayM 6.E-12 • 1.05-15 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 6.E-08 4.6-03 

DERMAL 2-Mclhylnaphthalene 0.031 mg/kg NC NC 4.66-10 mg—g/day 2.06-02 mg/kg/day 2.6-08 
Accnaphlhylcne 0.16 mg/kg NC NC 2.45-09 mg/kg/day 6.0E-02 mg/kg/day 4.E-08 
Benzc4a)anlhracenc 1.4 mg-g 8,85-10 mg/kg/day 7.3E-OI (mg/kg/dayM 6.6-10 2.16418 mg'kg/day 3.054)2 mg/kg/day 7.E417 
Ben—talpyraie 1,4 mg/kg 8.86-10 mg/kg/day 7.36+00 (mg/kg/dayl-l 6.6-09 2. IE-08 rag—g/day 3.06-02 rag/kg/day 7.E-07 
Den—.(binunraull—nc 2.5 niH/kg 1,66-1 ma—a/day 7,36-01 Ima/kg/dayl-l t.B-09 • 3.76-08 rag/kg/day 3,06412 mg/kg/day 1.E4
Hen—4 g.h.1 Ipcrylcnc I.I mg/kg NC NC I.6E-08 nig/kg/day 3.0E412 mg/kg'day 5.607 
Betr/o(k)l1uoralilliclic 0.71 mg/kg 4.56-10 mg/kg/day 7.364)2 (mg/kg/day). 1 l.E-ll ' 1.06418 mg/kg/day 3.054)2 mg/kg/day 3.64)7 
bis(2-Elliylhexyl)phUialalc 1.1 mg/kg 5.36-10 nig/kg/day 1.46-02 (rag—g/dayH 7.E-12 1.26-08 mg—g/day 2.06-02 mg/kg/day 6.6-07 
Diben_o(a.h)anlhracene 0.2 mg/kg 1.36-10 mg/kg/day 7.36+00 (mg/kg/dayH 9.6-10 2.964)9 mg/kg/day 3.06-02 rag/kg/day 1.5-07 
Indcno(1.2.3-d)pyrenc 1.4 mg/kg 8.86-10 mg/kg/day 7.3E411 (mg/kg/dayM 6.E-I0 2.16-08 mg/kg/day 3.0E4T2 mg/kg/day 7.6-07 
Phcnirathrene 1.4 mg/kg NC NC 2.IE41S mg/kg/day 3.0E-02 mg/kglday 7.6-07 
alpha-hlordane 0.0043 mg/kg 8.36-13 mg/kg/day 3.564)1 (mg/kg/dayH 3.E-13 ' 1.96-11 mg/kg/day 5.06-04 mg/kg/day 4, E-08 
Aroclor-1254 0.49 mg/kg 3.3E-10 mg/kg/day 2.06+O0 (mg/kg/dayH 7.6-10 7.8E-09 mg/kg/day 2.0E-O5 mg/kg/day 4. E-04 
Dieldrin 0.012 mg/kg 5.86-12 mg/kg/day 1.6E+01 (mg/kg/dayH 9.E-I1 , I.4E-10 rag/kg/day 5.0E-O5 rag/kg/day 3.E-06 
EndosuIran su Hate 0.0052 mg/kg NC NC 5,95- II mg'kg'day 6.0E-O3 mg/kg/day 1.6-08 
Arsenic 2.1 mg/kg 3.16-10 mg/kg/day 1.5E+O0 (mg/kg/dayH 5.E-10 7.164)9 mg/kg/day 3.0E-O4 rag/kg/day 2.6-05 
Cadmium 1.7 mg/kg NC NC 1.96-10 mg/kg/day 2.5E4)5 mg/kg/day 8.6-06 
Ql— mium 156 mg/kg NC NC 7.5E -05 mg/kg/day 
Lcad 160 mg/kg 0.06+00 mg/kg/day -Manganese 332 mg/kg NC NC 2.8E 4)3 mg/kg/day 
Mercury 0.4 nig—g NC NC i  , 2.1E415 mg'kg/day 
Nickel 19 mg/kg NC NC 8.0E-04 rag/kg/day 
Vanadium 
Toxicity Equivalency (Dioxins/Funuis) 

16 
0.00011 , 

mg/kg 
mg/kg 

NC 
I.6E-I4 rag/kg/day 

NC 
1.5E+05 (mg/kg/dayM ,2.E-09 ' 3.76-13 mg—g/day 

1 86-04 mg/kg/day 

Toxicity Equivalency (PCB Congeners 2.53E-08 mg/kg 3.7E-I8 mg/kg/day l.SE+05 (mg/kg/dayM 6.E-I3 ' 8.66-17 mg/kg'day 
• " 

EXPOSURE ROUTE TOTAL l .E-08"" 4.6-04 
EXPOSURE POINT TOTAL 8.E-08 4.5-03 

EXPOSURE MEDIUM TOTAL ^ _ ^  ̂  " 8.E-08 4.6-03 
ISEDIMENT TOTAL 8. E-08 4.E-03 

SURFACE | SURFACE WATER DYERVILL6 POND INGESTION Acenaphthylcnc 0.00000132 mg/l NC NC 5.26-11 mg/kg/day 6.06-02 mg/kg/day 9.5-10 
WATER bis(2-Elhylhcxyl)phthalate 0,017 mg/l 2.9E-08 mg/kg/day 1.4E-02 rag/kg/day 4.E-10 ' 6.7E-07 mg/kg/day 2.064)2 nig/kg-ay 3,5-05 

J 
Aldrin 
a1pha4-ilordane 

0,000023 
0.000019 

mg/l 
mg/l 

3.96-11 
3.26-11 

mg/kg/day 
mg/kg/day 

I.7E+01 
3.5E-01 

mg/kg/day 
mg/kg/day 

7.E-10 
l.E-ll 

9.15-10 
7.55-10 

mg/kg/day 
mg/kg/day 

3.06-05 
5.06-04 

mg/kg/day 
mg—g/day 

3.E-05 
2,5-06 

' ' EndosuHan Suiratc 0,0000032 mg/l NC . NC 1.36-10 mg/kg/day 6.05-03 mg/kg/day 2.E-0S 

MACTEC Engineering and Consulting. Inc. 
51116.15 
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TABLE 7J5.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: OLDER CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

RID/RICO) HAZARD 
QUOTIENT 

VALUE VNITS VALUE UNITS VALUE 1INITS VALUE UNITS 

Endrin Aldehyde 0.000005 mg/l NC NC 2.06-10 mg/kg/day 3.06-04 rag/kg/day 7.E-07 

gamma4-ilo—ane 0.000021 mg/l 3.6E-I1 mg/kg/day 3.5E-I mg/kg/day l.E-ll 8.36-10 nig/kg/day 5.06-04 nig/kg/day 2.6-06 

Arsenic 0.0046 mg/l 7.8E-09 mg/kg/day 1.56+00 mg/kg/day 1,6-08 1.86-07 mg/kg/day 3.06-04 mg/kg/day 6.6-04 

Barium 0.021 mg/l NC NC 8.36-07 mg/kg/day 7.05-02 mg/kg/day 1.6-05 

Chro mium 0.0023 mg/l NC NC 9.16-08 mg/kg/day 3.05-03 mg/kg/day 3.6-05 

Lead 0.0044 mg/l 7.56-09 mg/kg/day - 1.76417 mg/kg/day 

Manganese 0.13 mg/l NC NC 5.16416 mg—g/day 2.464)2 rag/kg/day 2.5-04 

Mercury 0.00000394 mg/l NC NC 1.66-10 mg/kg/day 3.06-04 mg/kg/day 5.E-07 

Thallium 0,0022 mg/l NC NC 8.7E-08 mg/kg/day 8.06-05 rag/kg/day l.E4)3 

Nitrate 0.76 mg/l NC NC 3.06-05 mg/kg/day I.6E+00 rag/k g/day 2.E-05 

Nitrilc-N 0.084 mg/l NC NC 3.364)6 mg/kg/day 1.05-01 mg/kg/day 3.E-05 

Toxicity Equivalency (Dioxins/Furans) 0.00000013 mg/l 2.2E-13 mg/kg/day 1.56+05 mg/kg/day 3.6-08 5.16-12 mg/kg/day 

6XPOSUR5 ROUTE TOTAL 5.6-08 2.6-03 

D6RMAL Accnaphlhylcne 0.OOO0O132 mg/l NC NC 6.0E4)2 mg/kg/day 

bis(2-Elhyltiexyl)phl—date 0.017 mg/l 4.0E-06 rag/kg/day 1.46-02 mg/kg/day 6.6-08 9.36-05 mg/kg/day 2.0E4)2 mg/kg/day S.E-03 

Aldrin 0.000023 rag/l 3.16-10 mg/kg/day 1.76+01 mg/kg'day 5.6-09 7.36-09 mg/kg/day 3.0E-05 mg/kg/day 2.E-04 

alpha4-hlordane 0.000019 mg/l 6.06-09 nig/kg/day 3.56-01 mg/kg/day 2.6-09 1.46-07 mg/kg/day 5.0E-04 mg/kg'day 3.E-04 

Endosutran Suirale 0.0000032 rag/l NC NC - 6.0E-03 nig/kg/day 

Endrin Aldehyde 0.000005 mg/l NC NC 1.26-08 nig/kg/day 3.06-04 nig/kg/day 4.5-05 

gamma4-ilordanc 0.000021 mg/l 6.66-09 mg/k g/day 3.56-01 mg/kg/day 2 E 4  » I.SE-07 mg/kg/day 5.064M rag/kg/day 3.6-04 

Arsenic 0,0046 mg/l 4.4E-09 mg/kg/day 1.56+00 mg/kg/day 7.E-09 1.06-07 mg/kg/day 3.06-04 rag/kg/day 3.E-04 

Barium 0.021 mgO NC NC 4,76-07 nig/kg/day 4.96-03 mg/kg/day l.E-04 

Chromium 0,0023 mg/l NC NC 1.06-07 mg/kg/day 7.56-05 mg'kg/day I.E-03 
Lead 
Manganese 

0.0O44 
0.13 

rag/1 
mg/l NC -NC .2.96-06 mg/kg/day 9.654M mg'kg'day 3.E-03 

Mercury 0.00000394 mg/l NC NC 8.96-11 mg/kg/day 2.15-05 mg'kg'day 4.6-06 

Thallium 0.0022 mg/l NC NC 4.9E418 mg'kg'day 8.06-05 mg'kg'day 6,5-04 

Nilrate 0.76 mg/l NC NC - 1.66+00 mg/kg'day 
Nitritc-N 0.084 mg/I NC NC ~ 1.05-01 mg/kg/day 

Toxicity Equivalency (Dioxins/Furans) 0.00000013 mg/l 4.06-10 mg/kg/day 1,56+05 mg/kg/day 6.E-05 9,4E4)9 mg/kg/day 

EXPOSURE ROUT6 TOTAL 6.E4)S 1.64)2 
6XPOSURE POINT TOTAL 6.6-05 1,6-02 

EXPOSURE MEDIUM TOTAL 6,6-05 1.6-02 
SURFACE WAT ;R TOTAL 6. E-05 l.E-02 

BIOTA COMBINED FISH DIE! DY6RVILLE POND 1NG6STI0N Accnaphlhylcne 0.00076 rag/kg NC NC 9.65-08 rag/kg/day 6.06-02 mg/kg/day 2.6-06 
Dibenzo(a.h)anu—icene 0.00017 mg/kg 9.26-10 nig/kg/day 7.3E+O0 (mg/kg/dayH 7.E-09 2. IE-OS mg/kg/day 3.06-02 rag/kg/day 7.6-07 
Phenanthrene 0.0049 mg/kg NC NC 6,26-07 mg/kg/day 3.06-02 mg/kg/day 2.6-05 
4,4'-DDD 0.03543 mg/kg 1.95-07 mg/kg/day 2.464)1 (mg/k g/day )-l 5.E-08 4.56-06 mg/kg/day 5.06-04 rag/kg/day 9.6-03 
4,4'-DDE 0 011 mg/kg 5.9E-08 mg/kg/day 3.464)1 (mg/kg/day)-l 2. E-08 1,46-06 mg/kg/day 5.0E-04 mg/kg/day . 3.6-03 
4,4'-DDT 0.0119 mg/kg 6.4E-08 mg—g/day 3.464)1 (mg/kg/dayM 2.E-08 1.564)6 mg/kg/day S.OE-04 rag/kg/day 3.6-03 
atpha4—.lo—ane 0.0144 mg/kg 7.8E-08 mg/kg/day 3.56-01 (mg/kg/day)-l 3.E-08 1 86-06 mg/kg/day 5.0E-04 mg/kg/day 4.6-03 
Aroclor-1254 0.37026 rag/kg 2.0E-06 nig/kg/day 2.06+00 (mg/kg/dayM 4.6-06 4.764)5 mg/kg/day 2.0E-O5 mg/kg/day 2.6+00 
Dieldrin 0.00852 mg/kg 4.6E-08 rag/kg/day .1.66+01 (mg/kg/dayM 7.6-07 1.164)6 mg/kg/day 5.0E-O5 mg/kg/day 2.5-02 
gamma4———ane 0,00574 rag/kg 3.IE-08 mg/kg/day 3.56-01 (mg/kg/dayM 1.6-08 7.26-07 mg/kg/day S.OE-04 mg/kg/day 1.54)3 
Heptachlor Epoxide 0.0018 rag/kg 9.76-09 mg/kg/day 9.16+00 (mg/kg/dayM 9.E-08 2.364)7 mg/kg/day 1.3E-05 mg/kg/day 2.6-02 
Technical Chlordane 0.31006 mg/kg 1.76-06 mg/kg/day 3.5E-01 (mg/kg/dayM 6.6-07 3.964)5 mg/kg/day 5.0E-04 rag/kg/day 8.5-02 
Cadmium 
Lead 
Manganese 

0.157 
0.341 
12.6 

mg/kg 
mg/kg 
mg/kg 

NC 
1.86-06 

NC 
nig/kg/day 

NC 

-NC 

. 
, 

2.064)5 
4,36-05 
1.664)3 

mg/kg/day 
mg/kg/day 
mg/kg/day 

l.OE-03 

1.4E-0I 

mg/kg/day 

mg/kg/day 

2.6-02 

l.E-02 
Mercury 
Mercury (methyl) 
Toxicity Equivalency (Dioxins/Furans) 

0.102 
0.117 

0.0000522 

mg/kg 
mg/kg 
mg/kg 

NC 
NC 

2.8E-IO mg/kg/day 

NC 
NC 

I.5E+OS (mg/kg/dayH 

... 
,. 4.6-05 _ . 

1.36415 
1.5E-05 
6,66-09 

mg/kg/day 
mg/kg/day 
mg/kg/day 

3.0E-04 
1.OE-04 

mg/kg/day 
mg/kg/day 

4. E-02 
l.E-01 

6XP0SUR6 ROUTE TOTAL 5.64)5 ' ~ 2.7.5+00 
6XPOSURE POINT TOTAL 5.6-05 ' ' 2.7.5+00 

6XPOSUR5 M6DIUM TOTAL 5.6-05 2.7.5+00 
COMBINED FISH DIET TOTAL 5.E-05, 2.7.E+O0 

, TOTAL RECEPTOR RISK ACROSS ALL MEDIA l.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAll 2.7.E+00 

MACTEC 
31116.15 
p.\_>4-vrc-_.I 

and Consulting, Inc. 
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TABLE 7J5.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY - CUB-ENT/FUTUHE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE; OLDER CHILD 


EPC CANCER RISK CALCULATIONS NON -CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE/EXPOSURE 

MEDIUM CHEMICAL CSF/UNlf BISK RID/RICd) HAZARD 
MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 

VALUE 1 IINITS VALUE 1 -UNITS VALUE 1 UNITS VALUE 1 UNITS 

NOTES: 
(I) - Blank cells indicate that an RfD or RfC is not avalailablc from the sources used io obtain dosc-rcsponsc dala for this risk assessment. 

NC - Nol carcinogenic by this exposure route. 

NA - Nol applicable; exposure route noi applicable for this cbcmicailexposure medium. 

- • Nol calculated; dose-response dala and/or dermal absorption values arc not available. 


Prepared by: KM 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc. 
S 1126,25 
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TABLE 7J6.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY. CURRE-T/FUTUHE- RESIDENT- CHILD - COMBINED FISH DIET . DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION SITE 

NORTH PROVIDENCE RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: CHILI) 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

CSF/UNIT RISK CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

HID/RlCO) HAZARD 
QUOTIENT 

VALUE VNITS VALUE UNITS VALUE UNITS VALUE UNITS 

SEDIMENT SED1M6NT DVERV1LL6 POND INGESTION 2-Mclhylnaphthalcnc 0.031 mg/kg NC NC 1,56-08 mg/kg/day 2.05-02 nig/kg/day 7. E-07 

Accnaphlhylcne 0.16 mg/kg NC NC 7.664)8 mg/kg/day 6.05-02 mg/kg/day 1,6-06 

Ben—.(a)antl—icene 1.4 mg/kg 1.9E-08 nig/kg/day 7.3E-OI (mg/kg/day)-1 l.E4)8 6.66-07 mg/kg/day 3.0E-02 mg/kg/day 2.5-05 

Ben zo(a)pyrene 1.4 mg/k g 1.96-08 mg/k g/day 7.36+00 (mg'kg'day)-1 l.E-07 6.6E-07 mg—g/day 3.06-02 mg/kg/day 2. E-05 

Benzc4b)Iluoranth—e 2.5 mg/kg 3.464)8 mg/kg/day 7.3E-01 (mg/kg/day )-I 2.E-08 1.26-06 mg/k g/day 3.05-02 mg/kg/day 4.E-05 

Bcnzo(g,h.i)perylcnc 1.1 rag/kg NC NC 5.264)7 mg/kg/day 3.064)2 mg/kg/day 2.6-05 

Bcnzo[k)lIuora—hene 0.71 mg/kg 9.66-09 mg/kg/day 7.3E-02 (tng/kg/day)-1 7.E-10 3.45-07 rag/kg/day 3.06-02 mg/kg/day LE-05 

bi-2-Elhylhexyl)phthalale 1.1 rag/kg I.SE-08 mg/kg/day 1.4E-02 (mg/kg/dayH 2.5-10 5.25-07 rag/kg/day 2.064)2 mg/kg/day 3.5-05 
Di——to(a,h)ii—J—icene 0.2 mg/kg 2.7E4)9 mg/kg/day 7.3E+O0 (mg/kg/dayH 2.64)8 9.56-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06 
Indeno(l,2,3-cd)pyrcnc 1.4 mg/kg 1.96-08 mg/kg/day 7.36-01 (rag/kg/dayH 1.6-08 6.66-07 rag/kg/day 3.0E-02 mg/kg/day 2.E-05 

Phcnamhrcnc 1.4 mg/kg NC NC 6.66-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05 
alpha-Chlordane 0.0043 mg/kg 5.8E-11 mg/kg/day 3.564)1 (mg/kg/dayH 2.6-11 2.064)9 mg'kg/day 5.05-04 nig/kg/day 4.64)6 
Aroclor-1254 0,49 mg/kg 6.6E-09 mg/kg/day 2.06+00 (mg/kg/dayH 1.6-08 2.36-07 mg/kg/day 2.0E-05 rag'kg/day 1.6-02 
Dieldrin 0.012 mg/kg 1.66-10 nig/kg/day 1.66+01 (mg/kg/day)-1 3.64)9 5.764)9 mg/kg/day 5.0E-0S rag/kg/day l.E-04 

6—losuITan sulTalc 0.0052 mg/kg NC NC 2.56-09 mg/kg/day 6.0E-03 mg/kg/day 4.5-07 

Arsenic 2.1 mg/kg 2.86-08 nig/kg/day 1.56+00 (mg/kg/day)-1 4.5-08 1.06-06 mg'kg/day 3.OE-04 mg/kg/day 3.5-03 
Cadmium 1,7 nig/kg NC NC i 8.164)7 mg/kg/day 1.0E4V3 mg/kg/day 8. E-04 

Chromium 156 mg/kg NC NC 7.454)5  nig/kg/day 3.0E-03 mg/kg/day 2.6-02 
Lead 160 rag/kg 2.264)6 rag/kg/day - 7.66-05 mg/kg/day 
Manganese 332 mg/kg NC NC 1.66-04 mg/kg/day 7.16-02 mg/kg/day 2.E-03 
Mercury ' 0.4 nig/kg NC NC 1 1.96-07 rag/kg/day 3.06-04 mg/kg'day 6,6-04 
Nickel 
Vanadium 

19 
16 

mg/kg 
mg/kg 

NC 
NC 

NC 
NC •1 

9.06-06 
7.66-06 

nig/kg/day 
nig/kg/day 

2.06-02 
7.05-03 

mg/kg/day 
mg/kg/day 

5.6-04 
1.6-03 

Toxicity Equivalency (Ilioxins/Fnruns) 0 000II mg/kg 1.5E-12 mg/k g/day I.5E+05 (mg/kg/day M 2.64)7 i 5.26-11 mg/kg/day 
Toxicily Equivalency (PCB Congeners 2.53E-08 mg/kg 3.46-16 mg/kg/day I.5E+0S (mg/kg/dayH 5.5-11 1.26-14 mg/kg/day 

eXPOSURE ROUT6 TOTAL 5.64)7 5.6-02 

D5RMAL 2-MclhylnaphlhaIcne 0.031 mg/kg NC NC 2.IE-09 mg/kg/day 2.064)2 mg/kg/day 1-6-07 
Acenaphthylene 0.16 mg-g NC NC 1.1E-08 mg/kg/day 6.06-02 rag/kg/day 2.6-07 
Bcn/otalanlhroc—c 1.4 mg-g 2.86-09 mg/kg/day 7.36-01 (mg/kg/dayH 2.64)9 9.7E4)8 rag/kg/day 3.054)2 mg/kg/day 3.6-06 
Ben/— ahryrenc 14 ma/kg 2.86-09 mx/kg/day 7.36+00 (mg/kg/dayH 2.6-08 . 9.76-08 mg/kg/day 3.064)2 mg/kglday 3 .6 -6 
Ilcii/o(b)(luoranlliciic 2.5 uifc-K AWAY) mg/kg/day 7.3E4II (nig/kg/day)-l 4.5-09 1.7E-07 mg/kg/day 3.0E-O2 mg/kg/day 66-06 
lien—4 gji.liperytcnc LI mg/kg NC NC 7.66418 mg/kg/day 3.06-02 mg/kg/day 3.64)6 
Ben—(k)Duoraiulienc 0.71 mg/kg 1.46-09 mg/kg/day 7.364)2 (mg/kg/day)-l l.E-10 4.964)8 mg/kg/day 3.064)2 mg/kg/day 2.5-06 
bis(2-6lhylhcxyl)phllialatc 1.1 mg/kg 1.76-09 rag/kg/day 1.46-02 (mg—g/dayH 2.6-11 5.96-08 mg/kg/day 2064)2 mg/kg/day 3.6-06 
Dibcnzc4a.h)anthracene 0.2 mg/kg 4,06-10 mg/kg/day 7.3E+O0 (mg/kg/dayH 3.64)9 1.46-08 mg/kg'day 3.06-02 rag/kg/day 5,6-07 
Indcno(1.2.S-cd)pyrcnc 1.4 mg/kg 2.8E-09 mg/kg/day 7.3E4)! (mg/kg/dayH 2.5-09 9.76-08 mg/kg/day 3.06-02 mg/kg/day 3.6-06 
Phenanthrene 1.4 mg/kg NC NC 9.76-08 mg/kg/day 3.06-02 mg/kg/day 3.6-06 
alpha4_lordanc 0.0043 mg/kg 2.66-12 mg/kg/day 3.55-01 (mg/kg/dayH 9.6-13 9.16-11 rag/kg/day 5.05-04 mg/kg/day 2.6-07 
Aroclor-1254 0.49 mg/kg 1.064)9 mg/kg/day 2.0E+00 (rag/k g/day)-1 2.6-09 3.66-08 mg/kg/day 2.06-05 nig/kg/day 2.6-03 
Dieldrin 0.012 mg/kg 1.86-11 mg/kg/day 1.6E+01 (mg_g/day)-l 3.6-10 6.46-10 mg/kg/day 5.05-05 mg/kg/day 1.6-05 
6ndosulTan suITatc 0.0052 mg/kg NC NC 2.86-10 mg/kg/day 6.05-03 mg/kg/day 5.6-08 
Arsenic 2.1 mg/kg 9.6E-10 mg/kg/day 1.5E+00 (rag/kg/dayH I.E-09 3.46-08 mg/kg/day 3.05-04 rag/kg/day 1.6-04 
Cadmium 1.7 mg/kg NC NC 9.0E-10 mg/kg/day 2.554)5 rag/kg/day 4.5-05 
Chromium 156 mg/kg NC NC 7.56-05 mg/kg/day 
Lead 160 mg/kg 0.0E-+00 mg—g/day • 1 
Manganese 332 mg/kg NC NC 2.8E-03 mg/kg/day 
Mercury 0.4 mg/kg NC NC 2.1E-05 mg/kg/day 
Nickel 19 mg/kg NC NC 8.0E-04 mg/kg/day 
Vanadium 16 mg/kg NC NC I.SE-04 mg/kg/day 
Toxicity Hquivalencv (Dioxins/Funras) 0.00011 mg/kg 5.0E-14 mg/kg/day l.SE+05 (mg/kg/day)-l 8.E-09 1 85-12 mg/kg/day 
Toxicity Equivolcncy (PCB Congeners; 2.536-08 mg/kg 1.2E-17 mg/kg/day l.SE+05 (mg/kg/dayH 2.E-12 4.06-16 mg/kg/day 

6XPOSUR6 ROUT6 TOTAL 4.6-08 2.6-03 
6XPOSUR6 POINT TOTAL 5.6-07 5.6-02 

6XPOSURE M6D1UM TOTAL 5.6-07 5.6-02 
SEDIMENT TOTAL 5.E-07 S.E-02 

SURFACE SURFACE WAT6R DY5RV1LL6 POND ING5STION Acenaphthylene 0.00000132 mg/l NC NC l.E-10 nig/kg/day 6.0E-O2 mg/kg/day 3.6-09 
WAT6R bis(2-Ethylhcxyl)phIhalatc 0.017 mg/l 5.86-08 mg/kg/day 1.45-02 mg/kg/day 8.6-10 2.06-06 rag/kg/day 2.06-02 mg/kg/day 1-6-04 

Aldrin 0.000023 mg/I 7.86-11 mg/kg/day 1.75+01 mg/kg/day 1.6419 2.76-09 mg/kg/day 3.06-05 mg/kg/day 9.6-05 
alp—M— lordane 0.000019 mg/I 6.46-11 mg/kg/day 3.5E-01 mg/kg/day 2.E-11 2.3E-09 mg/kg/day 5.0E-04 mg/kg/day 5.6-06 
EndosuITan Suirale 0.0000032 mg/1 NC NC 3.85-10 nig/kg/day 6.0E-O3 nig/kg/day 6.5-08 

MACTEC Engineering and Consulting, Inc. 
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TABLE 7J6.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESD3ENT 
RECEPTOR AGE: CHILD 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL 
VALUE UNITS 

INTAKE/EXPOSURE 
CONCENTRATION 

VALUE UNITS 

CSF/UNIT RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1IN1TS 

RID/R—'(1) 

VALUE I ' M T  . 

HAZARD 
QUOTIENT 

Endrin Aldehyde 0.000005 mg/l NC NC 5.96-10 mg/k g/day 3.064)4 rag/kg/day 2.6-06 

gamma-Chlo—ane 0.000021 mg/l 7.IE-II rag—g/day 3.5E-I mg/kg/day 2.E-II 2.56-09 rag/kg/day 5.06-04 rag/kg/day 5.5-06 

Arsenic 0.0046 rag/l I.6E-0S mg/kg/day I.5E+O0 mg/kg/day 2, E-08 5.3E-07 rag/kg/day 3.06-04 mg/kg/day 2.6-03 
Barium 0.021 mg/t NC NC 2.56-06 mg/kg/day 7.064)2 ing/kg/day 4,54)5 
Chromium 0.0023 mg/1 NC NC 2,76-07 mg/kg/day 3.0E-03 mg/kg/day 9.5-05 
Lead 0.0O44 rag/l 1.5E418 mg/kg'day 5.2E-07 mg/kg/day 
M-ngaiiesc 013 mg/l NC NC 1.56-05 mg/kg/day 2.46-02 mg/k g/day 6.5-04 
Mercury 0.00000394 mg/l NC NC 4.76-10 nig/kg—ay 3.0E-O4 mg/kg/day 2.6-06 
Thallium 0.0022 mg/l NC NC 2.66-07 mg/kg/day 8.06-05 nig/kg/day 3.6-03 
Nitrate 0,76 mg/l NC NC 9.06-05 rag/kg/day 1.6E+00 rag/kg/day 6.5-05 
Nitrite-N 0.084 mg/l NC NC 1.05-05 rag/kg—ay I.0E-0I mg/kg/day 1.5-04 
Toxicity Equivalency (Dioxins/Furans) 0.00000013 mg/l 4.4E-13 mg/kg/day 1.5E+05 mg/kg/day 7.E-08 1.56-11 rag/kg/day 

EXPOSURE ROUTE TOTAL 9. E-08 6.6-03 

DERMAL Accnaphthy—ne O.OOOOOI32 mg/l NC NC - 6.05-02 mg'kg/day 
bis(2-Elhyihexyl)phlhaIale 0.017 oig/1 1.55-06 tng/kg/day 1.4E-02 mg/kg/day 2.6-08 5.26-05 mg—g/day 2.0E-02 mg'kg'day 3.5-03 
Aldrin 0.000023 mg/l 1.2E-10 mg/kg/day 1.7E+01 mg/kg/day 2.64B 4.16-09 mg/kg/day 3.06-05 rag/kg/day 1.54
alpha-Chlordane 0.000019 Illg/I 2.36-09 mg/kg/day 3.5E-01 rag/kg/day 8.6-10 7.96-08 rag/kg/day 5.06-04 mg/kg/day 2.E-04 
Endosuiran Sulfate 0.O0OO032 rag/l NC NC 6.06-03 nig/kg/day 
Endrin Aldehyde 0,000005 mg/I NC NC 7.0E-O9 mg/kg/day 3.06-04 mg/kg/day 2.E-05 
ganima-Chlord ane 0,000021 mg/l 2.5E-09 rag/kg/day 3.5E-OI rag/kg/day 9,6-10 8.76-08 mg/kg/day 5.06-04 mg/kg/day 2.6-04 
Arsenic 0.0046 mg/l I.7E-09 mg/kg/day 1.5E+00 mg/kg/day 3.64)9 5.964)8 mg/kg/day 3.06-04 mg/kg/day 2.5-04 
Barium 0,021 mg/l NC NC 2.7E-07 nig/kg/day 4.95-03 mg/kg/day 5.5-05 
Chromium 
Lead 

0.0023 
0.0044 

mg/l 
rag/I 

NC NC 
1 

5.96-08 

-
rag/kg/day 7.56-OS mg/kg/day 8.6-04 

Manganese 0,13 mg/l NC NC 1.76-06 mg/kg/day 9.664M mg/kg/day 2.5-03 
Mercury 
Thallium 

0,00000394 
0.0022 

mg/l 
rag/l 

NC 
NC 

NC 
NC 1 

5.06-11 
2.854)8 

mg/kg/day 
mg'kg/day 

2.15-05 
8.06-05. 

mg/kg/day 
mg'kg/day 

2.5-06 
3.6-04 

Nitrate 0.76 rag/l NC NC 1 - 1.66+00 mg/kg/day 
Nilrilc-N 0.084 mg/l NC NC 1 - 1.064)1 mg/kg/day 
Toxicily Equivalency (Dioxins/Fiuuns) 0,00000013 mg/l LSE-10 mg/kg/day l.SE+05 mg/kg/day 2.E-05 5-364)9 mg/kg/day 

EXPOSURE ROUTE TOTAL 2.5-05 6.6-03 
EXPOSURE POINT TOTAL ' 2.64)5 1.64)2 

EXPOSURE MEDIUM TOTAL 2.6-05 1.6-02 
SURFACE WAT ERTOTAL l.E-05 . l.E-02 

BIOTA COMBINED FISH DIET DYERV1LL6 POND INGESTION Accoaphtlryl— c 0.00076 mg/kg NC NC 1.55-07 rag/kg/day 6.06-02 mg/kg/day 2.6-06 
Di—n—4a.h)a—1—icene 0.00017 mg/kg 9.3E-10 rag/kg/day 7.3E+O0 (mg/kg/dayH 7.64)9 3.36-08 mg/kg/day 3.06-02 mg/kg/day 1.6-06 
Phenanthrene 0.0049 mg/kg NC NC 9.46-07 mg/kg/day 3.06-02 nig/kg/day 3.6-05 
4,4'-DDD 0.03543 mg/kg I.9E417 mg/kg/day 2.46-01 (mg/kg/day )-l S.E-08 I 6.86-06 mg/kg/day 5.06-04 mg/kg/day 1.6-02 
4,4'-DDE 0.011 mg/kg 6.0E 4)8 mg—g/day 34E4H (mg/kg/dayH 2.E-08 2.16-06 mg/kg/day 5.05-04 mg/kg/day 4.6-03 
4.4'-DDT 0.0119 mg/kg 6.5E-08 mg/kg/day 3 4E41I (mg/kg/day )-l 2.E-08 2.36-06 mg/kg/day S.OE-04 mg/kg/day 5.5-03 
alpha-Chlordane 0.0144 mg/kg 7.9E-08 mg/kg/day 3.5E41I (nig/kg/day)-! 3.E-08 \ 2.8E-06 mg/kg/day 5.05-04 ing/kg/day 6.6-03 
Aroclor-1254 0.37026 mg/kg 2.0E-06 rag/kg/day 2.0E+00 (mg/kg/dayM 4.E-06 '. 7.16-05 rag/kg/day 2.06-05 nig/kg/day 4.6+00 
Dieldrin 0.00852 mg-g 4.7E-08 mg/kg/day I.6E+01 (mg/kg/day M 7.E-07 • ' 1.66-06 rag/kg/day 5.06-05 mg'kg'day 3.5-02 
gamma -hlordane 0.00574 mg/kg 3. IE-08 mg/kg/day 3.5E-OI (mg/kg/dayM 1.E4I8 ' 1.16-06 • rag/kg/day 5.0E-04 mg/kg/day 2.5-03 
Heptachlor Epoxide 0.0018 mg/kg 9.96-09 mg—g/day 9.IE+00 (rag/kg/dayM 9.E4M , 3.5E-7 mg—g/day I.3E-5 mg/kg/day 3.6-02 
Technical Chlordane 0.31006 mg/kg 1.7E-06 mg/kg/day 3.5E4H (mg/kg/dayM 6E-07 ' 5.964)5 mg/kg/day '. 5.0E-4 mg/kg/day 1.6-01 
Cadmium 0.157 mg/kg NC NC 3.06-05 mg/kg/day 1.0E4I3 mg/kg/day 3.6-02 
Lead 0.341 mg/kg 195-06 mg/kg/day - • ! 6.5E-05 mg/kg/day 
Manganese 12.6 mg/kg NC NC , i 2.464)3 rag/kg/day I.4E-01 mg/kg/day 2.54)2 
Mercury 0.102 mg/kg NC NC 2.0E-05 mg/kg/day 3.0E4M mg/kg/day 7.5-02 
Mercury (methyl) 0.117 mg/kg NC NC 2.2E-05 rag/kg/day 1.0E-04 mg/kg/day 2.5-01 
Toxicity Equivalency (Dioxin-s/Fi—ins) O.OOOOS22 mg/kg 2.9E-IO mg/kg/day 1.5E+05 (mg/kg/dayM 4.E4J5 _ 1.0E418 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 5.E4)5 4,1,6+00 
5XPOSUR6 POINT TOTAL 5.E-05 4.1.5+00 

EXPOSURE MEDIUM TOTAL 5.E-05 , | 4.I.6+O0 
COMBINED FISH DIET TOTAL 5.E-Q5 4.I.E+00 

TOTAL RECEPTO R RISK AC ROSS AL L M E D I  A 7.E-05 i- TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.2.E+-0 

MACTEC En J ftnd Consulting, Inc. 
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TABLE 7J6.CT 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION SITE 


NORTH PROVIDENCE RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESDDENT 

RECEPTOR AGE; CHILD 


EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 
EXPOSURE EXPOSURE EXPOSURE INTAKE/EXPOSURE INTAKE—XPOSURE MEDIUM CHEMICAL CSF/UN1T RISK RI_/RIC(1) HAZARD 

MEDIUM POINT ROUTE VALUE UNITS CONCENTRATION CANCER RISK CONCENTRATION QUOTIENT 
VALUE 1 UNITS VALUE 1 UNITS VALUE 1 UNITS VALUE 1 UNITS 

NOTES: 
(1) - Blank cells indicate that an RfD or RfC is nol avalailablc from the sources used to obtain dose-response data for this risk assessment. 

NC - Nol carcinogenic by this exposure route. 

NA - Nol applicable; exposure route noi applicable for this chemical/exposure medium. 

- - Nol calculated; dose-response dala and/or dermal absorption values arc not available. 


Prepared by: KM 
Checked by: MJM 

MACTEC Engineering and Consulting, Inc 
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TABLE 7 J7.CT 
CALCULATION OF CHEMICAL CANCER RISKS AND NON -CANCER HAZARDS - CENTRAL TENDENCY- CURRENT/FUTURE- COMMERCIAL / INDUSTRIAL WORKER- ADULT - FOGARTY CENTER 

BASELINE HUMAN HEALTH RISK ASSESSMENT  INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: COMMERCIAL / INDUSTRIAL WORKER 
RECEPTOR AGE: ADULT 

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

EXPOSURE 
ROUTE 

CHEMICAL VALUE UNITS 
INTAKE/EXPOSURE 
CONCENTRATION 

VALUE 1 UNITS 

CSF/UN1T RISK 

VALUE UNITS 

CANCER RISK 
INTAKE/EXPOSURE 
CONCENTRATION 

VALVE UNITS 

R_I/RIC(I) 

VALUE UNITS 

HAZARD 
QUOTIENT 

SOIL SOIL FOGARTY CENTER INGESTION 2-Mcdiylnaphll-Icnc 0.522 rag/kg NC NC 7.7E-08 nig/kg/day 2.0E-02 mg/kg/day 4.6-06 
Accnaphlhylcne 0,0575 rag/kg NC NC 8.46-09 rag/kg/day 6.06-02 mg/kg/day 1.6-07 
Bcn„(a)antl—icene 2.53 rag—g 4.SE-08 mg'kg'day 7.36-01 (mg/kg/dayM 3.E-08 3.76-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
Benzo(a)pyrc nc 1.78 rag/kg 3.4E-08 rag/kg/day 7.35+00 (rag/kg/day)-! 2.E-07 2.66-07 mg/kg/day 3.0E-02 rag/kg/day 9.6-06 
Bci_o(b)fluO—nthene 1.82 mg/kg 3.4E-08 mg/kg/day 7.36-01 (nig/kg/day)-! 3.E-08 2.7E-07 mg/kg/day 3.0E-02 rag/kg/day 9.6-06 
Bct_o(gh.i}pcryl— c 1.13 mg/kg NC NC 1.76-07 mg/kg/day 3.0E-02 mg/kg/day 6.6-06 
Diben zo(a.h)ant—accnc 0.244 nig/kg 4.664)9 mg/kg/day 7.36+00 (mg/kg/day )-l 3.E-08 3.66-08 mg/kg/day 3.0E-02 rag/kg/day 1.6-06 
Indcnol 1,2,3-cd)pyrenc 1.27 mg/kg 2.4E-08 mg/kg/day 7.36-01 (mg/kg/day)-l 2.6-08 1.96-07 mg/kg/day 3,06-02 rag/kg/day 6.6-06 
Phcnanlhrcnc 8.29 mg/kg NC NC 1.25-06 mg/kg/day 3.06-02 mg/kg/day 4.6-05 
alpha4_ilordane 0.0419 rag/kg 7.9E-10 mg/kg/day 3.5E-01 (nig/kg/day)-! 3.6-10 6.IE-09 mg/kg/day 5.06-04 rag/kg/day 1.6-05 
Aroclor-1254 0.47 mg/kg 8.96-09 mg/kg/day 2.05+00 (mg/kg/dayM 2.6-08 6.9E-08 mg/kg/day 2.06-05 mg/kg/day 3.6-03 
5ndosullan II 0.012 mg_g NC NC 1.8E-09 mg/kg/day 6.06-03 mg/kg/day 3.5-07 
EndosuHan Sullatc 0.000393 mg/kg NC NC 5.8E-11 mg/kg/day 6.0E-03 mg/kg/day 1.6-08 
ganima -_ilotdane 0.0339 mg/kg 6.46-10 mg'kg/day 3.5E-OI (mg/kg/day)-l 2.5-10 5.0E-09 mg/kg/day 5.06-04 ing/kg/day l.E-05 
Technical Chlordane 0.677 mg/kg 1.35-08 mg/kg/day 3.5E-01 (rag—g/day }-l 4.5-09 9.9E-08 mg/kg/day 5.05-O4 mg/kg/day 2.6-04 
Aluminum 20067 mg/kg NC NC 2.9E413 mg/kg/day l.OE+00 mg/kg/day 3.5-03 
Arsenic 10.4 m g - g 2.06-07 mg/kg'day 1.55+00 (mg/k g/dayH 3.E-07 l.SE-06 nig/kg/day 3.0E-04 mg/kg/day 5.5-03 
Manganese 443 mg/kg NC NC 6.56-05 mg/kg/day 7.1 E-02 rag/kg/day 9.5-04 
Mercury 0.206 m g - g NC NC 3.05-08 mg/kg/day 3.0E-04 rag/kg/day 1.5-04 
Toxicity Equivalency (Dioxins/Funms) O.O0OO0557 mg/kg 1,16-13 mg'kg'day 1.55+05 (mg/kg/dayH 2.E-08 8.26-13 mg/kg/day 

EXPOSURE ROUTE TOTAL 7.6-07 1.6-02 

D6RMAL 2-MclhyInaphthal—c 0.522 mg/kg NC NC 2.654)8 mg/kg/day 2.0E-02 mg/kg/day 1.6-06 
Accnaphlhylcne 0.0575 mg/kg NC NC 2.954)9 mg/kg/day 6.0E 4)2 mg/kg/day 5.6-08 
Bcnzo(a)anthraccnc 2.53 mg/kg 1.66-08 mg/kg/day 7.36-01 (mg/kg/day)-1 1.6-08 1.35-07 mg/kg/day 3.0E-02 mg/kg/day 4.5-06 
Bcnzo(a)pyrcnc 1.78 mg/kg 1.26-08 rag/kg/day 7.35+00 (mg/kg/dayH 8.E-08 9.064)8 mg/kg/day 3.0E-02 mg/kg'day 3.6-06 
Bcn?.o(b)riuoraiithcne 1.82 mg/kg 1.2E 4)8 mg/kg/day 7.36-01 (mg/k g/dayM 9.6-09 9.254)8 mg/kg/day 3.0E-02 mg/kg/day 3.6-06 
Benzo(gh.i)pcrylcnc 1.13 mg/kg NC NC 5.75-08 mg/kg/day 3.0E-02 mg/kg/day 2.6-06 
Dibcn_o(a.h)anll—iccnc 0.244 mg/kg 1,66-09 mg/kg/day 7.35+00 (rag/kg/day )-l l.E-08 1.264)8 mg/kg/day 3.05-02 mg/kg/day 4.6-07 
Indcn0(1.2.3-cdlpyrcnc 1.27 mg/kg S.26-09 nig—g/day 7.36-01 (mg/kg/day H 6.6-09 6.45-08 mg/kg/day 3.0E 4)2 mg/kg/day 2.64)6 
Phenanlhr—e 8.29 mg/kg NC NC 4.25-07 mg/kg/day 3.06-02 mg/kg/day 1.6-05 
alpha-Chlo—ane 0.0419 mg/kg 8.35-11 mg/kg/day 3.56-01 (mg/k g/dayH 3,6-11 6.55-10 nig/kg/day 5.06-04 mg—g/day l.E-06 
Aroclor-1254 0,47 mg/kg 3,36-09 mg/kg/day 2.05+O0 (mg/kg/dayH 7.6-09 2.554)8 mg/kg/day 2.06-05 • rag/kg/day l.E-03; 
6—losuirao I] 0.012 rag/kg NC NC 4.66-10 mg/kg'day 6.06-03 - mg'kg'day 8,6-08 
5ndosuiran Sut—le 0.000393 mg/kg NC NC 1.56-11 mg'kg/day 6.06-03 rag/kg/day 3.6-09. 
gamma-Chlord ane 0.0339 rag/kg 6.86-11 mg/kg/day 3.56-01 (mg/kg/dayM 2.6-11 5.3E-IO mg/kg/day 5.06-04 mg/kg/day 1.6-06 
Technical Chlordane 0,677 mg/kg 1.36-09 mg/kg/day 3.56-01 (mg/kg/dayM 5.6-10 1.05-08 mg/kg/day 5.06-04 rag/kg/day 2.6-05 
Alurainuni 20067 mg/kg NC NC - I.OE-02 mg/kg/day 
Arsenic 10.4 rag/kg 1.65-08 rag/kg/day 1.56+00 (mg/kg/dayH 2.6-08 1.26-07 mg/kg/day 3.0E-04 mg/kg/day . 4.6-04 
Manganese 443 rag/kg NC NC ~ 2.85-03 mg/kg/day 
Mercury 0.206 mg/kg NC NC ~ 2.16-05 mg/kg/day 
Toxicily Equivalency (Dioxins/Furuns) 0.00000557 rag/kg 8.36-15 nig/kg/day 1.5E+05 (rag/kg/day)-! 1.6-09 6,56-14 mg/kg/day 

6XPOSUR6 ROUTE TOTAL 2.54)7 2.6-03 
EXPOSURE POINT TOTAL 8.64)7 l.E-02 

EXPOSURE MEDIUM TOTAL 8.6-07 l.E-02 

SOIL TOTAL 8. E-07 l.E-02 

TOTAL RECEPTOR RISK ACROSS ALL MEDIA | 8.E-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIAl 1.5.E-02 

NOTES: 
( I )  - Blank cells indicate dial an RfD or RfC is not avalailablc from the sources used lo oblain dosc-rcsponsc data for this risk assessment. 
NC • Not carcinogenic by this exposure route. 
NA - Not applicable; exposure route noi applicable for this chemical/exposure medium. 
-- - Nol calculated; dosc-rcsponsc dala and/or dermal absorption values are not available. 

Prepared by: RAR 

Checked by: KJ.J 


MACTEC Engineering and Consulting, Inc 
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TABLE 9.I.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

C A R C I N O G E N I C RISK 	 N O N - C A R C I N O G E N I C H A Z A R D Q U O T I E N T 
EXPOSURE E X P O S U R E 

MEDIUM 	 C H E M I C A L E X T E R N A L EXPOSURE PRIMARY T A R G E T EXPOSURE MEDIUM P O I N T INGESTION INHALATION D E R M A L 	 INGESTION I N H A L A T I O N D E R M A L 
(RADIATION) R O U T E S T O T A L O R G A N 	 R O U T E S TOTAL 

SEDIMENT SEDIMENT ASSAPUMPSET POND 	 2-Mcthyinaphlhalene NC NA NC NA Cardiovascular system 2.4E-08 NA 2.1 E-08 4.4E-08 

Acenaphthylene NC NA NC NA Liver 25E-08 NA 2.2E-08 4.7E-08 

Bcnzo(a)anlhraccnc 3.2E-09 N A M . : 2.8E-09 NA 6.0E-09 Kidney 8.SE-07 NA 7.5E-07 1 6E-06 
-i.rur-_t.ii' 	 Benzo(a)pyrenc 2.7E-08 NA 2.4E-08 NA 5.0E-08 Kidney 7.1B-07 NA 6.3E-07 1.3E-06 

Benzo(b)l-ioranlriene 4.5E-09 NA 3.9E-09 NA 8.4E-09 Kidney 1.2E-06 NA 1.1 E-06 2.2E-06 

Benzo(g.h,i)p-ryIene NC NA NC NA Kidney 5.0E-07 NA 4.5E-07 9.5E-07 

Diber_o(_,h)an—racene 5.7E-09 NA 5.0E-09 NA I.I E-08 Kidney I.5E-07 NA 1.3 E-07 29E-07 

Indeno(l,2,3-cd)pyrcnc 2.1 E-09 NA l.SE-09 NA 3.9E-09 Kidney 5.5E-07 NA 4.9E-07 1 0E-06 

Phenanthrene NC NA NC NA Kidney 6.7E-07 NA 6.0E-07 1.3E-06 

alpha-Chlordane 2.0E-I2 NA 5.5E-I3 NA 2.6E-12 Liver 6.SE-08 NA I.8E-08 S.6E-0S 

Aroclor-1254 5.0E-I0 NA 4.8E-I0 NA 9.8E-10 Immune system 7.3E-05 NA 7.0E-05 1.4E-04 

Aroclor-1268 3.6E-10 NA 3.5E-10 NA 7.1E-10 Immune system 5.3E-05 NA 5.0E-05 1.OE-04 

gamma-Chlordane 9.9E-13 NA 2.7E-I3 NA 1.3E-I2 Liver 3.3E-08 NA - 9.0E-09 -4 .2E-08 

Technical Chlordane 2.3E-10 NA 6.3E-1I NA 3.0E-10 Liver 7.8E-06 NA; 2.1 E-06 9.9E-06 

Aluminurn NC NA • NC NA Developmental toxicity S..E-04 NA 5.5E-04 

Arsenic 3.4E-08 NA 7.0E-09 • NA 4. IE-08 Skin 4.4E-04 NA 9.0E-05 5.3E-04 

Cadmium NC NA NC NA Kidney 2.2E-05 NA 5.9E-06 2.8E-05 

Chromium NC NA NC NA NOAEL I.5E-04 NA 1.5E-04 

Copper NC NA NC NA Kidney I.6E-05 NA I.6E-05 

Lead NA NA NA -
Manganese NC NA NC NA NOAEL 5.7E-04 NA 5.7E-04 

. • • -

Mercury NC NA NC NA Immune system 9.7E-06 NA 97E-06 

Nickel NC N A ' - ; , ' NC NA Developmental toxicity 2.5E-05 NA 2.5E-05 
• 

•!/,ri)r, ' .i.;:. 	 Thallium NC NA NC NA NOAEL 1.1E-04 NA 1.1E-04 

Vanadium NC NA NC NA NOAEL I.2E-04 NA 1.2E-04 

Toxicity Equivalency (Dioxins/Furans) - Mam 5.1 E-09 NA 1.0E-09 NA 6.1 E-09 NA 

CHEMICAL TOTAL 8.2E-08 	 4.6E-08 . IE-07 2.2E-03 O.OE+OO- 2.2E-04 2E-03 -
RADIONUCLIDE TOTAL |	 | . | | 1  I I

(lEXPOSURE POINT TOTAL IE-07 2E-03 

EXPOSURE MEDIUM TOTAL 1E-07 2E-03 

SEDIMENT TOTAL IE-07 2E-03 

SURFACE SURFACE WATER ASSAPUMPSET POND 	 Arsenic 3.2E-10 NA 5.6E-10 NA 8.8E-10 Skin 4.2E-06 NA 7.2E-06 I.I E-05 
WATER 	 Manganese NC NA NC NA NOAEL l.SE-05 NA 7.7E-04 7.8E-04 

Mercury NC NA NC NA lininune system l.SE-08 NA 4.5E-07 4.7E-07 

Nitrite-N NC NA NC NA Hematological system I.3E-07 NA 1.3E-07 

Toxicity Equivalency {Dioxins/Furans) - Mam 3.5E-10 NA 1.9E-06 NA I.9E-06 .NA 

CHEMICAL TOTAL 6.7E-I0 	 1.9E-06 2E-06 2.2E-05 oon+oo 7.7E-04 8E-04 -
•i-Tncu'i 


RADIONUCLIDE TOTAL | I I I 
 I I i Ii 
EXPOSURE POINT TOTAL 	 2E-06 8E-04 1 

EXPOSURE MEDIUM TOTAL . 	 2E-06 8E-04 ., 1 
SURFACE WATER TOTAL 	 2 E-06 8E-04 -	 1 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND 	 Accnaphlhylcne NC NA NA NA Liver 3.5E-06 NA NA 3.5E-06 

Benzo<a)_ltli—cene 7.4E-08 NA NA NA 7.4E-08 Kidney 2.0E-05 NA NA 2.0E-05 

Benzo(a)pyrcnc 7.9E-07 NA NA NA 7.9E-07 Kidney 2.1 E-05 NA NA 2.1 E-05 

Benzo(u)-uorantrienc 9.6E-08 NA NA NA 9.6E-08 Kidney 2.6E-05 NA NA 2.6E-05 
Benzol g,h,i)pcrylene NC NA , NA NA Kidney 1.9E-05 NA NA I.9E-05 

M A C T E C Engineering and Consul t ing, Inc. 
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T A B L E 9.1 .RME 


S U M M A R Y O F R E C E P T O R RISKS AND HAZARDS FOR C O P C s - R E A S O N A B L E M A X I M U M E X P O S U R E - C U R R E N T / F U T U R E - R E C R E A T I O N A L ANGLER - ADULT - C O M B I N E D FISH DIET - ASSAPUMPSET 


BASELINE HUMAN H E A L T H R I S K A S S E S S M E N T - I N T E R I M FINAL 


C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D SITE 


N O R T H P R O V I D E N C E , R H O D E ISLAND 


S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N : R E C R E A T I O N A L A N G L E R 

R E C E P T O R AGE; ADULT 

C A R C I N O G E N I C R I S K N O N - C A R C I N O G E N I C H A Z A R D Q U O T I E N T 

MEDIUM 
EXPOSURE 

MEDIUM 

E X P O S U R E 

P O I N T 
C H E M I C A L 

I N G E S T I O N I N H A L A T I O N D E R M A L 
E X T E R N A L 

(RADIATION) 

EXPOSURE 

R O U T E S TOTAL 

PRIMARY T A R G E T 

O R G A N 
INGESTION INHALATION D E R M A L 

EXPOSURE 

R O U T E S TOTAL 

Dibenzo(a,h)ani—-accnc I.7E-07 NA NA NA 1.7E-07 Kidney 4.5E-06 NA NA 4.5E-06 

[ndeno(l,2,3-cd)pyTene 6.2E-08 NA NA NA 6.2E-08 Kidney 1.7E-05 NA NA I.7E-05 

Phenanthrene NC NA NA NA Kidney 3.8E-05 NA NA 3.8E-05 

4,4'-DDD 3.5E-0S • NA NA NA 3.5E-08 Liver 1.7E-03 NA NA 1.7E-03 

4.4'-DDE 2.6E-07 NA NA NA 2.6E-07 Liver 9.0E-03 NA NA 9.0E-03 

alpha-Chlordane 3. IE-08 NA NA NA 3. IE-08 Liver . l.OE-03 NA NA l.OE-03 

Aroclor-1254 2.6E-06 NA NA NA 2.6E-06 Immune system 3.8E-OI NA NA 3.8E-0I 

Dieldrin 6.8E-07 NA NA NA 6.8E-07 Liver 5.0E-03 NA NA 5.0E-03 

gamma-Chlordane 1.4E-08 NA •NA " NA I4E-08 Liver 4.6E-04 NA NA 4.6E-04 

Heptachlor Epoxide 2.7E-07 NA NA 1 ' NA - • 2.7E-07 Liver • 1.3E-02 NA NA 1.3E-0. 

- Technical Chlordane ... 1.3E-06 , - N  A , . . .NA. .  . NA 1.3E-06 Liver •4.2E-02 , .NA NA 4.2E-02 

Lead NA NA NA NA NA 

Mercury NC NA NA NA Immune system I.3E-0I NA NA 1.3E-01 

Mercury (methyl) NC NA NA NA Developmental toxicity 4.2E-01 NA NA 4.2E-01 

Zinc NC NA NA NA Hematological system I.OE-02 NA NA 1.0E-02 

Toxicity Equivalency (Dioxins/Furans)  Mam 1.2E-05 NA NA NA 1.2E-05 NA NA 

CHEMICAL TOTAL 1.8E-05 2E-05 l.OE+OO 0.0E-+OO I.OE+00 - - " --—— 
RADIONUCLIDE TOTAL 1 1 1 

EXPOSURE POINT TOTAL 2E-05 l.OE+OO 
• 

EXPOSURE MEDIUM TOTAL 2E-05 l.OE+OO - " 
C O M B I N E D FISH DIET T O T A L 2 E-05 I.0E--0 

RECEPTOR TOTAL 2 E-05 l.OE+OO 
TOTAL RISK ACROSS ALL MEDIA 2E-0S TOTAL HAZARD ACROSS ALL MEDIA l.OE+OO 

NOTES: 

NC - Nol carcinogenic by this exposure roulc. T O T A L C A R D I O V A S C U L A R SYSTEM HI = 

NA - Not applicable; exposure route not applicable lor this chemical/exposure medium. T O T A L D E V E L O P M E N T A L T O X I C I T Y HI = 

-- - Nol calculated; dose-response dala and/or dermal absorption values are not available. 

Prepared by; KJA T O T A L H E M A T O L O G I C A L SYSTEM HI = 


Checked by: MJM T O T A L I M M U N E SYSTEM HI = 


T O T A L KIDNEY HI 

T O T A L LIVER HI = 


T O T A L NOAEL HI • 

T O T A L SKIN 111 = 

M A C T E C E g and Consul t ing, I n c 
51226.23 
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TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUR E 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN 

I N G E S T I O  N I N H A L A T I O  N D E R M A  L 
R O U T E  S TOTA L 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-Mclhylnaphthalenc NC NA . NC NA Cardiovascular system 3.7E-08 NA 6.8E-0S 1.0E-07 

- , • • >  . Accnaphthylcnc NC NA NC NA Liver 3.9E-08 NA 7.2E-08 1.1 E-07 

Be—_<a)_it—racene 5.0E-09 NA •:.: 9.2E-09 NA I.4E-08 Kidney I.3E-06 NA 2.5E-06 3.8E-06 

Vi l l i !—Il  l Benzo(a)pyrcne 4.2E-08 NA 7.7E-08 NA 1.2E-07 Kidney I.1E-06 NA 2.1 E-06 3.2E-06 

BenzrXbJfluoranthenc 6.9E-09 NA 1.3E-08 NA 2.0E-08 Kidney I.8E-06 NA 3.4E-06 5.3E-06 

Bcn_o(g,h,i)peryIene NC NA NC NA Kidney 7.8E-07 NA 1.5E-06 2.2E-06 

DibenzcK—h)anthracenc 8.9E-09 NA 1.6E-0S NA 2.5E-08 Kidney 2.4E-07 NA 4.4E-07 6.7E-07 

. .,, lndeno( 1,2,3-cd)pyrene 
Phet—nlhrenc 

3.2E-09 
NC 

NA 
NA 

6.0E-09 
NC 

NA 
NA 

9.2E-09 Kidney 
Kidney 

8.6E-07 

1.0E-06 

NA 
NA 

..

"

 1.6E-06 

 1.9E-06 

2.5E-06 

3.0E-O6 

alpha-Chlordane 3.2E-12 NA I.8E-I2 NA S.OE-12 Liver 1, IE-07 NA , 6.0E-0S 1.7E-07 

Aroclor-1254 7.8E-10 NA 1.6E-09 NA 2.3E-09 Immune system LIE-04 NA 2.3E-04 3.4E-04 

Aroclor-1268 5.7E-I0 'NA I.IE-09 NA I.7E-09 Immune system 8.2E-05 NA 1.6E-04 • 2.5E-04 

gamma-Chlordane 1.5E-12 NA 8.8E-13 NA 2.4E-I2 Liver 5. IE-08 NA 2.9E-08 8. IE-08 

Technical Chlordane 3.6E-10 NA 2.1E-10 NA 5.7E-10 Liver 1.2E-05 NA 6.9E-06 I.9E-05 

Aluminum NC NA NC NA ' Developmental toxicity 8.6E-04 NA - 8.6E-04 

Arsenic 5.3E-OS NA 2.3E-08 NA 7.6E-08 Skin 6.9E-04 NA 2.9E-04 9.8E-04 

Cadmium NC NA NC NA Kidney 3.4E-05 NA 1.9E-05 . 5.3B-05 

Chromium NC NA NC NA NOAEL 2.3E-04 NA - 2.3E-04 

Copper NC NA NC NA Kidney 2.4E-05 NA 2.4E-05 

Lead - NA NA NA 

Manganese NC NA NC NA NOAEL 8.9E-04 NA 8.9E-04 

'•:.>t-iv./ 
Mercury NC NA NC NA Immune system 1.5E-05 NA - 1.5E-05-

Nickel NC NA ;~ NC NA Developmental toxicily 4.0E-05 NA - 4.0E-05 
•jS111.r1.11 Thallium NC NA NC NA NOAEL I.8E-04 NA 1.8E-04

Vanadium NC NA NC NA NOAEL I.8E-04 NA 1.8E-04 

Toxicity Equivalency (Dioxins/Furans) - Mam. 7.9E-09 NA 3.4E-09 NA 1.1 E-08 NA 

CHEM1CAL TOTAL 1.3E-07 I.5E-07 - 3 E-07 3.4E-03 O.OE+OO 7.3E-04 4E-03 
• : . , M . .  : 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL  I I  I I 

3 E-07 
i  I I 

4E-03 

EXPOSURE MEDIUM TOTAL 3E-07 4E-03 

SEDIMENT TOTAL 
II 

1 3E-07
1 
| 4E-03 

SURFACE SURFACE WATER ASSAPUMPSE T POND Arsenic 5.0E-10 NA 6.3E-I0 NA Skin 6.5E-06 NA 8.1 E-06 I.5E-05 

WATER Manganese NC NA NC NA NOAEL 2.7E-05 NA 8.6E-04 8.8E-04 

Mercury NC NA NC NA Immune system 2.8E-08 NA 5'. I E-07 5.4E-07 . 

Nilrile-N NC NA. NC NA Hematological system 2.0E-07 NA 2.0E-07 

Toxicity Equivalency (Dioxins/Furans)  Ma m 5.4E-10 NA 2.2E-06 NA NA 

CHEMICAL TOTAL 

RADIONUCLIDE TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFAC E W A T E  R T O T A  L 

M A C T E C Engineering and Consul t ing, Inc. 
SI 226.25 
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T A B L E 9.2 .RME 


S U M M A R Y O F R E C E P T O R R I S K S AND H A Z A R D S FOR C O P C s - R E A S O N A B L E M A X I M U M E X P O S U R E - C U R R E N T / F U T U R E - R E C R E A T I O N A L A N G L E R - O L D E R C H I L D - C O M B I N E D FISH DIET - ASSAPUMPSET 


BASELINE HUMAN H E A L T H R I S K A S S E S S M E N T - I N T E R I M FINAL 


C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D SITE 


N O R T H P R O V I D E N C E , R H O D E ISLAND 


S C E N A R I O T I M E F R A M E ; C U R R E N T / F U T U R E 


R E C E P T O R P O P U L A T I O N : R E C R E A T I O N A L A N G L E R 


R E C E P T O R A C E : O L D E R C H I L D 


C A R C I N O G E N I C RISK N O N - C A R C I N O G E N I C H A Z A R D Q U O T I E N T 
EXPOSURE E X P O S U R E 

M E D I U M 	 C H E M I C A L E X T E R N A L E X P O S U R E PRIMARY T A R G E T EXPOSURE 
M E D I U M P O I N T I N G E S T I O N I N H A L A T I O N D E R M A L 	 INGESTION INHALATION D E R M A L 

(RADIATION) R O U T E S TOTAL ORGAN 	 R O U T E S TOTAL 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND 	 Acenaphthylene NC NA NA NA Liver : 3.6E-06 NA NA 3.6E-06 

Benzo(a)_mhracene 7.7E-08 NA NA NA 7.7E-08 Kidney 2.0E-05 NA NA 2.0E-O5 

Benzo(a)pyrene 8.2E-07- NA NA NA 8.2E-07 Kidney 2.2E-05 NA NA 2.2E-05 

Benzo(b)nuor_ii—ene 9.9E-08 NA NA NA 9.9E-08 Kidney 2.6E-05 NA NA 2.6E-05 

Benzo(g,h.i)peryIenc NC NA NA NA Kidney 1.9E-05 NA NA 1.9E-05 

Dibenzo(a,h)anthraccne 1.8E-07 NA NA NA I.8E-07 Kidney 4.7E-06 NA NA 4.7E-06 

Indcno( 1,2,3-cd)pyrene 6.4E-08 NA NA NA 6.4E-08 Kidney 1.7E-05 NA NA I.7E-05 

Phenanthrene NC NA NA NA Kidney 3.9E-05 NA NA 3.9E-05 

4.4'-DDD 3.6E-08 NA NA NA 3.6E-08 Liver 1.8E-03 NA NA 1.8E-03 

4,4'-DDE 2.7E-07 NA NA NA 2.7E-07 Liver 9.3E-03 NA NA 9.3E-03 

alpha-Chlordane 3.2E-08 NA NA NA 3.2E-08 Liver 1.1 E-03 NA NA I.1E-03 

Aroclor-1254 2.7E-06 NA NA NA 2.7E-06 Immune system 3.9E-01 NA NA 3.9E-0I 

Dieldrin 7. IE-07 NA NA NA 7. IE-07 Liver 5.2E-03 NA NA 5.2E-03 

gamma-Chlordane 1.4E-08 NA NA NA 1.4E-08 Liver 4.8E-04 NA NA 4.8E-04 

Heptachlor Epoxide 2.8E-07 NA NA NA 2.8E-07 Liver 1.4E-02 NA NA 1.4E-02 

„ , . , , , . 	 Technical Chlordane 1.3E-06 NA NA NA 1.3E-06 Liver 4.4E-02 NA NA 4.4E-02 

Lead NA NA NA NA NA -
Mercury NC NA NA NA Immune system 1.3E-01 NA NA I.3E-01 

Mercury (methyl) NC NA NA NA Developmental toxicity 4.4E-01 NA NA 4.4E-0I 

Zinc NC NA NA NA Hematological system I.OE-02 NA NA I.OE-02 

Toxicity Equivalency (Dioxins/Furans) - Mam I.2E-05 NA NA NA 1.2E-05 NA NA 

CHEMICAL TOTAL 1.9E-05 	 2E-05 l.OE+OO . O.OE+00 l.OE+OO 

RADIONUCLIDE TOTAL | | | | 1 1 1 II 
EXPOSURE POINT TOTAL 2E-05 I.OE+00 


EXPOSURE MEDIUM TOTAL 2E-05 
• 

I.0E+O0 


COMBINED FISH DIET T O T A L 2E-05 l.OE+OO 
-

ilRECEPTOR TOTAL 2E-0S | 1.1E+00 
TOTAL RISK ACROSS ALL MEDIA 2E-0S ] TOTAL HAZARD ACROSS ALL MEDIA I.IE-rOO 

NOTES: 

NC - Nol carcinogenic by this exposure route. 	 T O T A L C A R D I O V A S C U L A R SYSTEM HI = 

NA - Not applicable; exposure route not applicable for this chemical/expos'ure medium. 	 T O T A L D E V E L O P M E N T A L T O X I C I T Y HI • 

-- - Nol calculated; dose-response dala and/or dermal absorption values are nol available. 

Prepared by; RAR T O T A L H E M A T O L O G I C A L SYSTEM HI = 


Checked by: K1A T O T A L I M M U N E SYSTEM HI = 


T O T A L KIDNEY HI = 


T O T A L LIVER HI = 


T O T A L N O A E L HI = 

T O T A L SKIN HI 

M A C T E C E ^ ^ B  g and Consul t ing, Inc. 
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TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION. RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND Acenapinhylcne NC NA NA NA Liver 5.5E-06 NA NA 5.5E-06 
Benzo(a)aii(liracene 5.8E-08 NA NA NA S.SE-08 Kidney 3,1 E-05 NA NA 3.1 E-05 
Benzo( lOpyrene 6.2 E-07 NA NA NA 6.2E-07 Kidney 3.3E-05 NA NA 3.3 E-05 
Benzo(b)fluoranlhene 7.5E-0S NA NA NA 7.5E-08 Kidney 4.0E-05 NA NA 4.0E-05 
Benzo(g,h.i)perylene NC • NA NA NA Kidney 3.0E-05 NA NA 3.0E-05 
Dibenzo(a,h)anlhracene 1,3 E-07 NA NA NA 1.3E-07 Kidney 7.1 E-06 NA NA 7.1 E-06 
Indeno( 1,2.3-cd)pyrenc 4.9E-08 NA NA NA 4.9E-08 Kidney 2.6E-05 NA NA 2.6E-05 
Phenanlhrene NC NA. NA NA Kidney 5.9E-05 NA NA 5.9E-05 
4,4'-DDD 2.8E-08 NA NA NA 2.8E-08 Liver 2.7E-03 NA NA 2.7E-03 

•1 !  l 4,4'-DDE 2. IE-07 NA NA NA 2.1 E-07 Liver • 1.4E-02 NA NA 1.4E-02 
alpha-Chlordane 2.4E-08 NA NA NA 2.4E-08 Liver 1.6E-03 NA NA I.6E-03 
Aroclor-1254 2.0E-06 NA NA NA 2.0E-06 Immune system 6.0E-01 NA NA 6.0E-0I 
Dieldrin 5.4E-07 NA NA NA 5.4E-07 Liver 7.8 E-03 NA NA 7.8E-03 
gamma-Chlordane LIE-OS NA NA NA 1.1 E-08 Liver 7.2E-04 NA ' NA •• 7.2E-04 
Heptachlor Epoxide 2. IE-07 NA NA NA 2. IE-07 Liver 2.1 E-02 NA NA 2.1 E-02 
Technical Chlordane 9.9E-07 NA NA NA 9.9E-07 Liver 6.6E-02 NA . NA 6.6E-02 

11. . 1 . 1  1 i .  l Lead NA NA NA NA NA 
Mercury NC NA NA NA Immune syslem 2.0E-0I NA NA 2.0E-01 
Mercury (methyl) NC NA NA NA Developmental toxicity 6.6E-01 NA NA 6.6E-0I 
Zinc NC NA NA NA Hematological system I.6E-02 NA NA I.6E-02 
Toxicity Equivalency (Dioxins/Furans) - Mam 9.2E-06 NA NA NA 9.2E-06 NA NA 

CHEMICAL TOTAL 1.4E-05 - IE-05 1.6E+00 0.0E+00 - I.6E+O0 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL | | I I 

1E-05 1 I  I 1.6E+00 

EXPOSURE MEDIUM TOTAL IE-05 1.6E+00 

COMBINED FISH DIET TOTAL IE-05 1.6E+00 

R E C E P T O  R T O T A  L IE-05 1.6E+00 

T O T A  L RISK A C R O S  S AL L MEDIA T O T A  L H A Z A R  D A C R O S  S A L  L MEDI  A 1.6E+00 

NOTES: 

NC - Nol carcinogenic by this exposure route. 

NA - Not applicable; exposure roulc not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 
-- - N'ol calculated; dose-response dala and'or dermal absorption values are not available. 

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM III • 

Checked by: KJA TOTAL IMMUNE SYSTEM HI  ' 

TOTAL KIDNEY III = 

TOTAL LIVER HI = 

MACTEC Engineering and Consulting, Inc. 
5i22/,:.< ; . . . , - / ' - , 
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T A B L E 9.4.RME 


S U M M A R Y  O F R E C E P T O R R I S K S AND H A Z A R D S FOR C O P C s - R E A S O N A B L E M A X I M U M E X P O S U R E - C U R R E N T / F U T U R E - RESIDEN T - ADULT - C O M B I N E D FISH DIET - A S S A P U M P S E T 


BASELINE H U M A N H E A L T H RISK A S S E S S M E N T - I N T E R I M FINAL 


C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D SITE 


N O R T H P R O V I D E N C E , R H O D E ISLAND 


S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N : R E S I D E N T 

R E C E P T O R AGE: A D U L T 

CARCINOGENIC RISK N O N - C A R C I N O G E N I C H A Z A R D Q U O T I E N T 

M E D I U M 
EXPOSURE 

M E D I U M 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION D E R M A L 
E X T E R N A L 

(RADIATION) 

EXPOSURE 

ROUTES TOTAL 

P R I M A R Y TARGET 

ORGAN 
I N G E S T I O N I N H A L A T I O N D E R M A L 

E X P O S U R E 

R O U T E S T O T A L 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-Mclhylnaphthalene NC NA NC NA Cardiovascular system 1.4E-07 NA 6.3E-0S 2.0E-07 

Acenaphthylene NC NA NC NA Liver 1.5 E-07 NA 6.6E-0S 2.2E-07 
• " " " ' •  ' Ber_o(a)an—racene 1. DE-OS NA S.4E-09 NA 2.8E-0S Kidney 5.1 E-06 NA 2.3 E-06 7.3E-06 

Benzo(a)pyrenc 1.6E-07 NA 7. IE-08 NA 2.3E-07 Kidney 4.3E-06 NA 1.9E-06 62E-06 

Benzo(b)nuor_ithene 2.7E-08 NA 1.2E-08 NA 3.9E-08 Kidney 7.1 E-06 NA 3.2E-06 LOE-05 

Benzo(g,h,i)peryIene NC NA NC NA Kidney 3.0E-06 NA 1.3E-06 4.4E-06 

Dibenzo(a,h)_i—racene 3.4E-08 NA I.5E-08 NA 4.9E-0S Kidney 9. IE-07 NA 4.0E-07 1.3E-06 

lndeno( 1,2,3-cd)pyrene 1.2E-08 NA 5.5E-09 NA 1.8E-08 Kidney 3.3E-06 NA l.SE-06 48E-06 

Phenanthrene NC NA NC NA Kidney 4.0E-O6 NA 1.8 E-06 5.8E-06 

alpha-Chlordane 1.2E-11 NA ' 1.7E-12 NA 1.4E-1I Liver 4. IE-07 NA 5.SE-08 4.6E-07 

Aroclor-1254 3.0E-09 NA 1.4 E-09 NA 4.4E-09 Immune system 4.4E-04 NA 2,1 E-04 6.5E-04 

Aroclor-1268 2.2E-09 NA 1.0E-09 NA 3.2E-09 Immune system 3.2E-04 NA 1.5E-04 4.7E-04 

gamma-Chlordane 6.0E-12 NA 8.1E-I3 NA 6.SE-12 Liver 2.0E-07 NA 2.7E-0S 2.3E-07 

Technical Chlordane 1.4E-09 NA 1.9E-10 NA I.6E-09 Liver 4.7E-05 NA 6.3E-06 5.3E-05 

Aluminum . NC NA NC NA Developmenla] toxicity 3.3E-03 NA 3.3E-03 
Arsenic 2.0E-07 NA 2. IE-08 NA 2.3E-07 Skin 2.7E-03 NA 2.7E-04 2.9E-03 

Cadmium NC NA . NC NA Kidney I.3E-04 NA l.SE-05 I.5E-04 

Chromium NC NA NC NA NOAEL 8.9E-04 NA 8.9E-04 

Copper NC NA NC NA Kidney 9.3 E-05 NA - 9.3E-05 

Lead - NA NA NA 

Manganese NC NA NC NA NOAEL 3.4E-03 NA 3.4E-03 

..-liMK.n. 
Mercury NC NA NC NA Immune system 5.SE-05 NA 5.SE-05 

Nickel NC NA NC NA Developmenlul toxicity 1.5E-04 NA L5E-04 
Thallium NC NA NC NA NOAEL 6.8E-04 NA - 6.8E-04 

Vanadium NC NA NC NA NOAEL 7. OE-04 NA - 7.0E-04 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.0E-08 NA 3.1 E-09 NA 3.3E-08 NA 

CHEMICAL TOTAL 4.9E-07 1.4E-07 - 6E-07 1.3E-02 0.0E+00 6.7E-04 IE-02 

1EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RADIONUCLIDE TOTAL I I  I f 

6E-07 

6E-07 

I I 1 II 
1E-02 

1E-02 

S E D I M E N T T O T A L 6E-07 I E-02 

SURFACE SURFACE WATER ASSAPUMPSET POND Arsenic 1.3E-08 NA 4.6E-09 NA 1.7E-08 Skin 1.7E-04 NA 6.0E-05 2.3E-04 

WATER Manganese NC NA NC NA NOAEL 7.0E-04 NA 6.3 E-03 7.0E-03 

Mercury NC NA NC NA Immune system 7.3 E-07 NA 3.8E-06 4.5E-06 

Nilrilc-N NC NA NC NA Hematological system 5.2E-06 NA 5.2E-06 

Toxicity Equivalency (Dioxins/Furans) - Main 14E-08 NA I.6E-05 NA 1.6E-05 NA 

:K..;<r-

CHEMICAL TOTAL 2.7E-08 1.6E-05 - 2E-05 8.8E-04 . 0.0E-HX1 6.4E-03 7E-03 

RADIONUCLIDE TOTAL | I  I I 1 1 1 
EXPOSURE POINT TOTAL 2E-05 7E-03 

EXPOSURE MEDIUM TOTAL 2E-05 7E-03 

SURFACE W A T E R T O T A L ' 2E-05 II 7E-03 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND Acenaphthylene NC NA NA NA Liver 3.5E-06 NA NA 3.5E-06 

Benzo(a)anlh racene 7.4E-08 NA NA NA 7.4E-08 Kidney 2.0E-05 NA NA 2.0E-05 

Benzo(a)pyrene 7.9E-07 NA NA NA 7.9E-07 Kidney 2. IE-05 NA NA 2. IE-05 
Benzotbjfluoranlhene 9.6E-08 NA NA NA 9.6E-08 Kidney 2.6E-05 NA NA 2.6E-05 
Benzo(g.h.i)perylene NC NA NA NA Kidney 1.9E-05 NA NA 1.9E-05 

M A C T E C Engineering a n d Consul t ing, Inc, 
J 1-26.25 
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TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK . NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Dibcnzo(a,h)anlh—cene 1.7E-07 NA NA NA 1.7E-07 Kidney 4.5E-06 NA NA 4.5E-06 
Indeno(l ,2,3-cd)pyrene 6.2E-08 NA NA NA 6.2E-08 Kidney 1.7E-05 NA NA I.7E-05 
Phenanl—-ene NC NA NA NA Kidney 3.8E-05 NA NA 3.8E-05 
4.4'-DDD . 3.5E-08 NA NA NA 3.5E-08 Liver I.7E-03 NA NA I.7E-03 
4,4'-DDE 2.6E-07 NA. NA NA 2.6E-07 Liver 9.0E-03 NA NA 9.0E-O3 
alpha-Chlordanc 3. IE-08 NA NA NA 3. IE-08 Liver l.OE-03 NA NA l.OE-03 
ArocJor-1254 2.6E-06 NA NA NA 26E-06 Immune syslem 3.8E-OI NA NA 3.8E-01 
Dieldrin 6.8E-07 NA NA NA 68E-07 Liver 5.0E-03 NA NA 5.0E-03 
gamma-Chlordane 1 4E-08 NA NA NA 1.4E-08 Liver 4.6E-04 NA NA 4.6E-04 
Heptachlor Epoxide 2.7E-07 NA NA NA 2.7E-07 •Liver 1.3E-02 NA NA I.3E-02 
Technical Chlordane 1.3E-06 NA NA NA 1.3E-06 Liver- 4.2E-02 NA NA 4.2E-02 
Lead NA NA NA NA NA 
Mercury NC NA NA NA Immune svslem I.3E-0I NA NA 1.3E-01 
Mercury (methyl) NC NA NA NA Developmenla! toxicity 4.2E-0I NA NA 4.2E-01 
Zinc NC NA NA NA Hematological system I.OE-02 NA NA I.OE-02 
Toxicity Equivalency (Dioxins/Furans) - Mam I.2E-05 NA NA NA 1.2E-05 NA NA 

CHEMICAL TOTAL . 1.8E-05 2E-0S 1.0E+-0 0.0E+00 . l.OE+OO -
RADIONUCLIDE TOTAL | | | | 1  I I

EXPOSURE POINT TOTAL ' , ' 2E-05 l.OE+OO 

EXPOSURE MEDIUM TOTAL 2E-05 l.OE+OO 

COMBINED FISH DIET TOTAL 2E-05 I.0E4-0 

R E C E P T O R T O T A L 3E-0S 1.0E+00 

T O T A L R I S K A C R O S S A L L M E D I A | 3E-0S TOTAL HAZARD ACROSS ALL MEDIA l.OE+OO 

JTOTES: - _ __ 

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM H  P 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

- - Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: K1A TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTEC[ ring and Consulting, Inc 
5122625 
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TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK N O N - C A R C I N O G E N I C H A Z A R D O U O T I E N T 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION D E R M A L 
E X T E R N A L 

(RADIATION) 

EXPOSURE 

ROUTES TOTAL 

P R I M A R Y T A R G E T 

O R G A N 
I N G E S T I O N I N H A L A T I O N D E R M A L 

EXPOSURE 

R O U T E S T O T A L 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-MelhylnaphlhaIenc NC NA NC NA Cardiovascular sysiem 2.2E-07 NA 2.0E-07 4.2E-07 

,ii„!;ir,-
Acenaphthylene 
Ber_o(a)_ilhracene 

NC 
3.0E-OS 

NA 
NA • 

NC 
2.8E-08 

NA 
NA 5.7E-08 

Liver 

Kidney 

2.3E-07 

7.9E-06 

NA 
NA 

2.2E-07 

7.4E-06 

4.5E-07 

1.5E-05 

. Bcnzo(a)pyrene 
Bci_cKb)fluo——.bene 

2.5E-07 
4.2E-08 

NA 
NA 

2.3E-07 

3.9E-08 

NA 
NA 

4.8E-07 

8.0E-08 

Kidney 

Kidney 

6.6E-06 

1.1 E-05 

NA 
NA 

6.2E-06 

I.OE-OS 

I.3E-05 

2. IE-05 

Benzo(g,h,i)r—rylene NC NA NC NA Kidney 4.7E-06 NA 4.4E-06 9. IE-06 

Dibenzo(a,h)anthracene 5.3E-OS NA 4.9E-08 NA 1.0E-07 Kidney I.4E-06 NA 1.3 E-06 2.7E-06 

Indeno( 1.2.3-cd)pyrcne 1.9E-08 NA 1.8E-08 NA 3.7E-08 Kidney 5. IE-06 NA ,- 4.8E-06 9.9E-06 

Phenanthrene NC NA NC NA Kidney 6.3E-06 NA ,"• 5.SE-06 I.2E-05 
, • - , ;  ' . : . alpha-Chlordane 1.9E-11 NA 5.4E-12 NA 2.4E-11 Liver 6.3E-07 NA ••• LSE-07 8. IE-07 

Aroclor-1254 4.7E-09 NA 4.7E-09 NA 9.4 E-09 Immune sysiem 6.8E-04 NA 6.8E-04 1.4E-03 

Aroclor-1268 3.4E-09 NA 3.4E-09 NA 6.8E-09 Immune system 4.9E-04 NA 4.9E-04 •' • . 99E-04 

gamma-Chlordane 9.3E-12 NA 2.6E-12 NA I.2E-11 Liver 3, IE-07 NA 8.8E-08 4.0E-O7 

Technical Chlordane 2.2E-09 NA 6.2E-10 NA 2.8E-09 Liver 7.2E-05 NA 2.1E-05'- 9.3E-05 

Aluminum NC NA NC NA Developmental (oxicily S.2E-03 NA 5.2E-03 

Arsenic 3.2E-07 NA 6.8E-08 NA 3.9E-07 Skin 4.1 E-03 NA 8.8E-04 5.0E-03 

Cadmium- NC NA NC NA Kidney 2.0E-04 NA 5.8E-05 2.6E-04 

Chromium NC NA NC NA NOAEL 1.4E-03 NA 1.4E-03 

Copper NC NA NC NA Kidney 1.4E-04 NA 1.4E-04

Lead NA NA NA 
Manganese NC NA NC NA NOAEL 5.3E-03 NA 5.3E-03 

. i l - U - U 
Mercury 
Nickel 

NC 
NC 

NA 
NA 

NC 
NC 

NA 
NA 

Immune sysiem 

Developmental toxidly 

9.0E-05 

2.4E-04 

NA 
NA -

9 . 0 E - 0 5 " 

2.4E-04 

TImilium NC NA NC NA NOAEL 1.1 E-03 NA 1.1 E-03 

Vanadium NC NA NC NA NOAEL 1.1 E-03 NA - 1.1 E-03 

Toxicity Equivalency (Dioxins/Furans) - Mam 4.7E-08 NA I.OE-08 NA 5.7E-08 NA 

CHEMICAL TOTAL 7.7E-07 4.5E-07 1E-06 2.0E-02 0.0E+00 2.2E-03 •.. 2 E-02 

RADIONUCLIDE TOTAL I I I I 1 1 1. 
!EXPOSURE POINT TOTAL IE-06 2E-02 

EXPOSURE MEDIUM TOTAL IE-06 2E-02 

SEDIMENT TOTAL IE-06 2E-02 

SURFACE SURFACE WATER ASSAPUMPSET POND Arsenic 2.0E-08 NA 5.7E-09 NA 2.6E-08 Skin 2.6E-04 NA 7.4E-0S 3.3E-04 
WATER Manganese NC NA NC NA NOAEL 1.1 E-03 NA 7.SE-03 8.9E-03 

Mercury NC NA NC NA Immune sysiem 1.1 E-06 NA 4.6E-06 5.7E-06 

Nilri(e-N NC NA NC NA Hema.o.ogica. sysiem 8. IE-06 NA S.IE-06 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.2E-08 NA 2.0E-05 NA 2.0E-O5 NA 

,--,„., 
CHEMICAL TOTAL 4.2E-08 - 2.0E-05 - 2E-05 1.4E-03 O.OE+OO 7.9E-03 9E-03 

RADIONUCLIDE TOTAL | (  I I i i i 
EXPOSURE POINT TOTAL 2E-05 9E-03 

EXPOSURE MEDIUM TOTAL 2E-05 9E-03 

SURFACE WATER TOTAL 2E-0S 9E -03 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND Accnaphriiylcne NC NA NA NA Liver 3.6E-06 NA NA 3.6E-06 

Benzo(a)anthnicene 7.7E-0S NA NA NA 7.7E-08 Kidney 2.0E-05 NA NA 2.0E-05 
Benzo(a)pyrcne 8.2E-07 NA NA NA 8.2E-07 Kidney 2.2E-05 NA NA 2.2E-05 

Benzo(b)nuoranlhene 9.9E-0S NA NA NA 9.9E-08 Kidney 2.6E-05 NA NA 2.6E-05 

Benzo(g,h.i)r—rylene NC NA NA NA Kidney 1.9E-05 NA NA I.9E-05 
Dibenzo(a,h)anihracenc 1.8E-07 NA NA NA 18E-07 Kidney 4.7E-06 NA NA 4.7E-06 

M A C T E  C Engineering a n d Consul t ing, Inc. 
51226.25 
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T A B L E 9.5.RME 


S U M M A R Y O F R E C E P T O R R I S K S AND H A Z A R D S FOR C O P C s - R E A S O N A B L E M A X I M U M E X P O S U R E - C U R R E N T / F U T U R E - R E S I D E N T - O L D E R C H I L D - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE H U M A N H E A L T H R I S K A S S E S S M E N T - I N T E R I M FINAL 

C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D SITE 

N O R T H P R O V I D E N C E , R H O D E ISLAND 

S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N : R E S I D E N T 

R E C E P T O R A G E : O L D E R C H I L D 

C A R C I N O G E N I C RISK N O N - C A R C I N O G E N I C H A Z A R D O U O T I E N T 

M E D I U M 
EXPOSURE 

M E D I U M 

E X P O S U R E 

P O I N T 
C H E M I C A L 

I N G E S T I O N I N H A L A T I O N D E R M A L 
E X T E R N A L 

(RADIATION) 

E X P O S U R E 

R O U T E S TOTAL 

PRIMARY T A R G E T 

ORGAN 
INGESTION INHALATION D E R M A L 

EXPOSURE 

ROUTES TOTAL 

Indenci 1,2,3-cd)pyrene 6.4E-0S NA NA NA 6.4E-08 Kidney I .7E-0, NA NA 1.7E-05 

Phenanthrene NC NA NA NA Kidney 3.9E-05 NA NA 3.9E-05 

4,4'-DDD 3.6E-08 NA NA NA 3.6E-08 Liver 1.8E-03 NA NA 1,8 E-03 

4,4'-DDE 2.7E-07 NA NA NA 2.7E-07 Liver 9.3E-03 NA NA 9.3E-03 

alpha-Chlordane 3.2E-08 NA NA NA 3.2E-08 Liver 1.1E-03 NA NA I.I E-03 

Aroclor-1254 2.7E-06 NA NA NA 2.7E-06 Immune system 3.9E-01 NA NA 3.9E-01 

Dieldrin 7. IE-07 NA NA NA 7. IE-07 Liver 5.2E-03 • NA NA 5.2E-03 

gamma-Chlordane - 1.4E-08 - NA NA NA T.4E-08 Liver 4.8E-04 NA NA 4.SE-04 

Heptachlor Epoxide 2.8E-07 •• • N  A NA - NA -2.SE-07 - Liver •I.4E-02 NA NA I.4E-02 

Technical Chlordane 1.3E-06 NA NA NA  1.3E-06 Liver 4.4E-02 . NA NA 4.4E-02 

Lead - NA NA NA NA NA 
Mercury NC NA NA NA Immune sysiem 1.3E-01 NA NA 1.3E-0I 

Mercury (methyl) NC NA NA NA Developmental toxicily 4.4E-01 NA NA 4.4E-01 

Zinc NC NA NA NA Hematological sysiem I.OE-02 NA NA I.OE-02 

Toxicity Equivalency (Dioxins/Furans)  Mam 1.2E-05 NA NA NA 1.2E-05 NA NA 

CHEMICAL TOTAL I.9E-05 - 2E-05 1.0E+-00 O.OE+00 - l.OE+OO 

" EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL 1 
2E-05 

1 1 1 
l.OE+OO 

EXPOSURE MEDIUM TOTAL 2E-05 l.OE+OO 

C O M B I N E D FISH DIET T O T A L 2E-0S I.0E-+O0 

llRECEPTOR TOTAL 4 E-05 .1E+.0 
TOTAL RISK ACROSS ALL MEDIA 4 E-05 TOTAL HAZARD ACROSS ALL MEDIA -1E+00 

NOTES: 

N C - Not carcinogenic by this exposure route. ,. ._ — . T O T A L C A R D I O V A S C U L A R SYSTEM HI = 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. T O T A L D E V E L O P M E N T A L T O X I C I T Y HI • 

-- - Not calculated; dose-response data and/or dermal absorption values arc nol available. 

Prepared by: RAR T O T A L H E M A T O L O G I C A L SYSTEM HI = 

Checked by: KJA T O T A L I M M U N E SYSTEM HI » 

T O T A L KIDNEY HI = 

T O T A L LIVER HI = 

T O T A L NOAEL HI = 

T O T A L SKIN HI = 

M A C T E C ing and Consul t ing, Inc. 
- 2 2 6 25 
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TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; CHILD 

. - , , : •  ! , CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-Methylnaphthalene NC NA NC NA Cardiovascular sysiem I.8E-06 NA 6.4E-07 2.4E-06 
Accnaphlhylcne NC NA NC NA Liver 1.9E-06 NA 6,8 E-07 2.5E-06 

,liJr)t!f.r;(!: 
Benzo(a)anlhracene 
Benzo(a)py—ne 

I.2E-07 
1.0E-06 

NA -" 
NA 

4.3E-08 
3.6E-07 

NA 
NA 

I.6E-07 
I.4E-06 

Kidney 
Kidney 

6.3E-05 
5,.1E-0S 

NA 
NA 

2.3E-05 
I.9E-05 

8.6E-05 
7.3 E-05 

Benzo(b)nuon—thene I.7E-07 NA 6. IE-08 NA 2.3 E-07 Kidney 8.9E-05 NA 3.2E-05 I.2E-04 
Benzo(g,h,i)perylene NC NA NC NA Kidney 3.8 E-05 NA 1.4 E-05 5.1 E-05 
Dibenzo(a.h)anthracene 2. IE-07 NA 7.7E-08 NA 2.9E-07 Kidney 1.1 E-05 NA 4.1 E-06 •I.5E-0S 
Indeno(i,2.3-cd)pyrene 7,7 E-08 NA 2.SE-08 NA I.I E-07 Kidney 4.1 E-05 NA I.5E-05 5.6E-05 
Phenanthrene NC NA NC NA Kidney 50E-05 NA '{• I.8E-05 6.9E-05 

- ' : • - . . alpha-Chlordane 7.6E-I1 NA S.5E-I2 NA S.4E-JI Liver 5.1 E-06 NA •„• 5.7E-07 5.6E-06 
Aroclor-1254 1 9E-0S NA 7.3 E-09 NA 2.6E-0S Immune sysiem 5.56-03 NA • 2.1 E-03 7.6E-03 
Aroclor-1268 I.4E-0S NA 5.3 E-09 NA I.9E-08 Immune sysiem 4.0E-03 NA I.6E-03 5.5E-0.1 
gamma-Chlordane 3.7E-1I NA 4.1E-I2 NA 4.IE-1I Liver 2.5E-06 NA 2.8E-07 2.7E-06 
Technical Chlordane S.7E-09 NA 9.7E-I0 NA 9.7E-09 Liver 5.8E-04 NA . 6.5E-05. 6.4E-04 
Aluminum NC NA NC NA Developmental toxicily 4.1 E-02 NA 4.1 E-02 
Arsenic 1.3E-06 NA 1.1 E-07 NA 1.4E-06 Skin 3.3E-02 NA 2.8E-03 3.6E-02 

' • Cadmium 
Chromium 

NC 
NC 

NA 
NA 

NC 
NC 

NA 
NA 

Kidney 
NOAEL 

1.6E-03 
1.1 E-02 

NA 
NA 

l.SE-04 I.8E-03-
1.1 E-02 

-... = 
Copper NC NA NC NA Kidney I.2E-03 NA 1.2E-03 
Lead - NA - NA NA '  • '<r-

Manganese NC NA NC NA NOAEL 4.3E-02 NA - 4.3E-02 
Mercury NC NA NC NA Immune sysiem 7.2E-04 NA 7.2E-04-, 

• 
Nickel 
Thallium 
Vanadium 

NC 
NC 
NC 

NA " 
NA 
NA 

NC 
NC 
NC 

NA 
NA 
NA 

Developmental loxicity 
NOAEL 
NOAEL 

1.9E-03 
8.4E-03 
S.7E-03 

NA 
NA 
NA 

I.9E-03 . ' 
8.4E-03 
8.7E-03 

-": 

Toxicity Equivalency (Dioxins/Furans) - Mam 1.9E-07 NA I.6E-08 NA 2.0E-07 NA 

CHEMICAL TOTAL 3. IE-06 - 7, IE-07 - 4E-06 1.6E-0I 0.0E+O0 6.8E-03 2E-01 

RADIONUCLIDE TOTAL I I I I 1 1 1 - I I  . 
EXPOSURE POINT TOTAL 4E-06 2E-01 

EXPOSURE MEDIUM TOTAL 4E-06 2E-01 
SEDIMENT TOTAL 4E-06 1 2E-0I | 

SURFACE SURFACE WATER ASSAPUMPSET POND Arsenic 3.0E-0S NA 1.6E-09 NA 3.2E-08 Skin , 7.8E-04 NA 4.2E-05 8.2E-04 
WATER Manganese NC NA NC NA NOAEL 3.3E-03 NA 4.4E-03 7.7E-03 

Mercury NC NA NC NA Immune sysiem 3.4E-06 NA 2.6E-06 6.0E-06 
Nitrile-N NC NA NC . -NA Hematological sysiem 2.4E-05 NA 2.4E-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 3JE-08 NA 5.6E-06 NA 5.6E-06 NA 

CHEMICAL TOTAL 6.3E-08 - 5.6E-06 - 6E-06 4.1 E-03 OOE+00 4;4E-03 9E-03 

RADIONUCLIDE TOTAL | | I I 1 1 1 
EXPOSURE POINT TOTAL 6E-06 9E-03 

EXPOSURE MEDIUM TOTAL 6E-06 9 E-03 
SURFACE WATER TOTAL . 6E-06 9E-03 1 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND jAcenaphlhylene NC NA NA NA Liver 5.5E-06 NA NA 5.5E-06 
Benzo(a)anlhracene 5.8E-08 NA NA NA 5.8E-08 Kidney 31 E-05 NA NA 3. IE-05 
Benzo(a)py—ne 6.2E-07 NA NA NA 6.2E-07 Kidney 33E-05 NA NA 3.3E-05 
|Benzo(b)nuoranthene 7.5E-0S NA NA NA 7.5E-08 Kidney 4.0E-O5 NA NA 4.0E-05 

MACTEC Engineering and Consulting, Inc. 
51326.25 
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TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: CHILD 


CARCINOGENIC RISK NONrCARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Benzo(g,h,i)pcrylene NC NA NA "NA Kidney 3.0E-05 NA NA 3.06-05 
Dibenzo(a,h)anlhracchc 1.3E-07 NA NA NA 1.3 E-07 Kidney ,7. IE-06 NA NA 7. IE-06 
Indeno(i,2,3-cd)pyrene 4.9E-08 NA NA NA 4.9E-08 Kidney 2.6E-05 NA NA 2.66-05 
Phenanthrene NC NA NA NA Kidney '5.9E-05 NA NA 5.9E-05 
4.4,-DDD 2.8E-08 NA NA NA 2.8E-08 Liver 27E-03 NA NA 2.7E-03 

• 4,4'-DDE 2, IE-07 NA NA NA 2. IE-07 Liver 1.4E-02 NA • NA 1,46-02 
alpha-Chlordane 2.4E-08 NA NA - NA 2.4E-08 Liver 1.6E-03 - NA NA 1.6E-03 
Aroclor-1254 2.0E-06 NA NA  - ; NA • 2.0E-06 -• - Immune system 6.0E-0I NA NA 6.0E-0I 
Dieldrin 5.4E-07 --• • NA - N A   -.NA - 5.4E-07 .• — Liver 7 8E-03 NA NA 7.8E-03 
gamma-Chlordane 1.1 E-08 NA NA NA .1.1 E-OS Liver 7.2E-04 NA NA 7.2E-04 
Heptachlor Epoxide 2.1 E-07 NA NA NA 2.1 E-07 Liver 2.1 E-02 NA NA 2.1 E-02 
Technical Chlordane 9.9E-07 NA , NA NA . 9.9E-07 Liver 666-02 NA NA . 666-02 
Lead NA NA NA NA NA 
Mercury NC NA NA NA Immune system 2.0E-0I NA NA 2.06-01 
Mercury (methyl) NC NA NA NA Developmental toxicity 666-01 NA NA 6,66-01 
Zinc NC NA NA NA Hematological sysiem 1,66-02 NA NA 1.66-02 
Toxicity Equivalency (Dioxins/Furans) - Mam 9.2E-06 NA NA NA 9.2E-06 NA NA 

CHEMICAL TOTAL 14E-05 IE-05 I.6E+00 00E+00 1.66+00 

RADIONUCLIDE TOTAL I I . I I 1 1 1 
EXPOSURE POINT TOTAL IE-05 1.6E+O0 


EXPOSURE MEDIUM TOTAL IE-05 I.6E+O0 


COMBINED FISH DIET TOTAL IE-05 1.6E+O0 


||RECEPTOR TOTAL 2E-05 | 1.8E+00 
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA | l.SE-r-O 

NOTES: 


NC - Nol carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 


NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 


-- - Not calculated; dose-response data and/or dermarabsorption values are nol available. 


Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: KJ A TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NQAEL HI • 

TOTAL SKIN H  P 

ig and Consulting, Inc. 
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TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-MelhylnaphlhaIcne NC NA NC NA Cardiovascular sysiem 2.26-07 NA 2.2E-07 4.4E-07 
Acenaphthylene NC NA NC NA Liver 2. IE-07 NA 2.2E-07 4.36-07 

/ / M i . - !  . Benzo(a)anthracene 1.1 E-08 NA , 1.1 E-08 NA 2.2E-08 Kidney 2.9E-06 NA 3.0E-06 5.9E-06 

;.,': . Benzo(a)pyrene 
Benzo(b)nuoran— ene 

1.1 E-07 
1.4E-08 

NA
NA 

U 1.16-07 
1.4E-08 

NA 
NA 

2.2E-07 
2.8E-08 

Kidney 
Kidney 

2.9E-06 
3.6E-06 

NA 
NA 

3.OE-06 
3.86-06 

5.9E-06 
7.4E-06 

BcnzrXg.h.ilperylene NC NA NC NA Kidney 2.4E-06 NA 2.5E-06 5.OE-06 
Diber_o(a.h)anlh racene 2.3E-08 NA 2.46-08 NA 4.7E-0S Kidney 6.2E-07 NA 6.4E-07 1.36-06 
lndeno(l.2,3-cd)pyrenc 9.SE-09 NA 1.06-08 NA 2.06-08 Kidney 2.6E-06 NA .  2.7E-06 5.36-06, 
Phenanthrene NC NA NC NA • Kidney 4.5E-06 NA ; 4.7E-06 9.26-06 • 
alpha-Chlordane 5.5E-11 NA 1.86-11 NA 7.2E-1I Liver 1.8E-06 NA . 5.SE-07 2.46-06 

.... ... Aroclor-1254 7.3E-09 NA 8.26-09 NA 1.5E-08 Immune sysiem 1.1 E-03 NA 1,2 E-03 2.36-03 
Aroclor-1268 1.2E-09 NA 1.46-09 NA 2.6E-09 Immune sysiem l.SE-04 NA 2.06-04 3.8E-04 
Endosulfan Sulfate NC NA NC NA Kidney 5.46-08 NA 4.3E-OS 9.76-08 
Technical Chlordane I.IE-09 NA 3.66-10 NA 1.5E-09 Liver 3.7E-05 NA I.2E-05 4.96-05 
Aluminum NC NA NC NA Developmental toxicily 5.5E-04 NA 5.564)4 
Arsenic 8.0E-08 NA 1.96-08 NA 9.96-08 Skin 1.06-03 NA 2.5E-04 1.36-03 

.... t l l .e. Chromium NC NA NC NA NOAEL 2.56-03 NA 2.5E-03
Copper NC NA NC NA Kidney 2.7E-04 NA 2,76-04 
Lead - NA NA NA 
Manganese NC NA NC NA NOAEL I.5E-03 NA I.5E-03 
Mercury NC NA NC NA Immune sysiem 6.96-05 NA . 6.9E-05 
Molybdenum NC ' NA NC NA Kidney 4.5E-04 NA - 4.5E-04 

, - .  ; , . • • ; •  , Nickel NC NA,,, , NC NA Developmental toxicity 4.9E-04 NA 4.96-04 • 
Thallium NC NA ' ' NC NA NOAEL 1.96-04 NA I.9E-04, ' 
Vanadium NC NA NC NA NOAEL 3.7E-04 NA - 3.7E-04 • 
Toxicity Equivalency (Dioxins/Furans) - Mam 7.16-08 NA 1.7E-08 NA 8.8E-08 NA 

CHEMICAL TOTAL 3.36-07 2.2E-07 - 56-07 8.7E-03 0.OE+00 1.76-03 IE-02 

. - f t . . ; . - : 
RADIONUCLIDE TOTAL | | | | 1 1 •  " I • 

EXPOSURE POINT TOTAL 5E-07 1E-02 

EXPOSURE MEDIUM TOTAL 56-07 1E-02 

ISOIL TOTAL 5E-07 1E-02 

SEDIMENT SEDIMENT GREYSTONE MILL POND 2-Methylnaphthalene NC NA NC NA Cardiovascular system 9.5E-08 NA S.4E-0S l.SE-07 
Acenaphthylene NC NA NC NA Liver 8.2E-08 NA 7.26-08 1.5E-07 
Benzo(a)anIr—iccnc 1.1 E-08 NA 9.9E-09 NA 2. IE-08 Kidney 3.0E-06 NA 2.6E-06 5.6E-06 
Bcnzo(a)py—ne 9.9E-08 . NA 8.7E-08 NA 1.9E-07 Kidney 2.6E-06 NA 2.36-06 5.0E-06 
Benzo(b)nuoranlhene 9.9E-09 NA 8.7E-09 NA I.9E-08 Kidney 2.6E-06 NA 2,36-06 5.0E-06 
Ber_o(g.h.i)perylene NC NA NC NA Kidney l.SE-06 NA 1.66-06 3.3E-06 

, •  / i ; i - l Dibet_o(a,h)anlhra cene 2.5E-OS NA 2.2E-08 NA 4.6E-0S Kidney 6.5E-07 NA 5.86-07 1.2E-06 
IndcnoO „,3-cd)pyrcnc 7.0E-09 NA ' 6.1 E-09 NA 1.3E-08 Kidney 1.9E-06 NA 1.66-06 3.5E-06 

•,-, rjr.-t | Phenanlhrene NC NA NC NA Kidney 4. IE-06 NA 3.66-06 7.7E-06 
alpha-Chlordane 9.3E-12 NA 2.5E-12 NA I.2E-I1 Liver 3. IE-07 NA 8.46-08 3.9E-07 
Aroclor-1254 3.3E-09 NA 3.2E-09 NA 6.5E-09 Immune system 4.8E-04 NA 4.66-04 9.4E-04 
Aroclor-1268 2.2E-09 NA 2.0E-09 NA 4.2E-09 Immune system 3.1 E-04 NA 3.06-04 6.1 E-04 
gamma-Chlordane 7.6E-I2 NA 2.1E-I2 NA 9.7E-12 Liver 2.56-07 NA 6.96-08 3.26-07 
Technical Chlordane 9.6E-I0 NA 2.6E-10 NA I.2E-09 Liver 3.26-05 NA 8,76-06 4.16-05 

l ' . . t - - . - l Aluminum NC NA NC NA Developmental toxicity 4.0E-04 NA 4.0E-04 
Anlimony NC NA NC NA Adverse clinical signs 2.7E-04 NA 2.7E-04 
Arsenic 6.3E-0S NA 1.3E-08 NA 7.6E-08 Skin 8.1 E-04 NA 1.76-04 9.8E-04 
Cadmium NC NA NC NA Kidney I.IE-04 NA 3.0E-05 I.4E-04 

M A C T E C Engineering and Consulting, Inc. 
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TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Chromium NC NA NC NA NOAEL 2.3E-03 NA 2.3E-03 
Copper NC NA NC NA Kidney 3.7E-04 NA - 3.7E-04 
Lead NA NA - NA 
Manganese NC NA NC NA NOAEL 2.1 E-04 NA 2.1 E-04 
Mercury NC NA NC NA Immune system 6.4E-05 NA 6.4E-05 
Nickel NC NA NC • NA Developmental toxicity I.8E-04 NA l.SE-04 
Thallium NC NA NC NA NOAEL L.E-04 NA 1.2E-04 
Vanadium NC NA NC NA NOAEL 2.9E-04 NA 2.96-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 7.9E-0S NA -1.6E-08 NA -9.5E-08 NA 
Toxicity Equivalency (PCB Congeners) - Man 1.6E-0S NA 3.3E-09 NA 2.0E-08 NA 

CHEMICAL TOTAL 3.2E-07 - 1.7E-07 - 5E-07 6.0E-03 0.0E+OO 9.8E-04 76-03 

RADIONUCLIDE TOTAL | | I I 1 1 1 
- EXPOSURE POINT TOTAL 5 E-07 7E-03 

EXPOSURE MEDIUM TOTAL 5E-07 7E-03 
SEDIMENT TOTAL 5E-07 7E-03 

SURFACE SURFACE WATER GREYSTON6 MILL POND Arsenic 3.6E-10 NA 6.3E-10 NA 9.96-10 Skin 4.7E-06 NA 8.16-06 1.3E-05 
WATER Manganese NC NA NC NA. NOAEL 1.5E-05 NA 6.66-04 6.SE-04 

Mercury NC NA NC NA Immune system 1.6E-08 NA 4.16-07 4.2E-07 
Nilrilc-N NC NA NC NA Hematological system 3.3E-06 NA 3.3E-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.7E-10 NA 2.1 E-06 NA 2.1E-06 NA 

-
CH6M1CAL TOTAL 7.3E-10 2. IE-06 - 2E-06 2.36-05 0.06+00 6.7E-04 7E-04 

-
RADIONUCLIDE TOTAL I I  I I i i • i 

EXPOSURE POINT TOTAL 2E-06 7E-04 
EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 
— _ . — .2E-06 

2E-06 
_. .: . 7E-04 

7E-04 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 7.06-06 NA NA 7.0E-06 
Benzo(a)pyrene 2.4E-07 NA NA NA 2.4E-07 Kidney 6.36-06 NA NA 6.3E-06 
Bcnzo(g.h,i)perylcnc NC NA NA NA Kidney 7.76-06 NA NA 7.7E-06 
Benzo(b)nuoranlhcne 2.2E-08 <• NA NA NA 2.2E-08 Kidney 5.96:06 NA NA 5.9E-06 
Dibenzo(a,h)anlhraccne 1.46-07 NA NA NA I.4E-07 Kidney 3.66-06 NA NA 3.6E-06 
Indcnofl _,3.d)pyrene 2.2E-08 NA NA NA 2.2E-08 Kidney 5.96-06 NA NA 5.9E-06 
Phenanthrene NC " NA NA NA Kidney  5. IE-05 NA NA 5. IE-05 
4.4'-DDD 1.06-07 NA NA NA I.OE-07 Liver 5.0E-03 NA NA 5.0E-03 
4,4'-DDE 3.7E-07 NA NA NA 3.76-07 • Liver 1.3E-02 NA NA 1.3E-02 
4.4--DDT 3.4E-08 NA NA NA 3.4E-08 Liver .1.26-03 NA NA 1.2E-03 
alpha-Chlordane 1.66-07 NA . NA NA I.6E-07 Liver 5.46-03 NA NA 5.4E-03 
Aroclor-1254 . 1.2E-0S NA NA NA I.2E-05 Immune sysiem I.7E+00 NA NA 1.76+00 
Aroclor-1268 5.6E-06 NA NA NA 5.6E-06 Immune sysiem 8.26-01 NA NA 8.26-01 
Dieldrin 1.4E-06 NA NA NA 1.46-06 Liver 1.06-02 NA NA 1.06-02 
gamma-Chlordane 6.9E-08 NA NA NA 6.9E-08 Liver 2.36-03 NA NA 2.3E-03 
Heptachlor Epoxide 2.4E-07 NA NA NA 2.4E-07 Liver 1.2E-02 NA NA 1.2E-02 
Technical Chlordane • 2.4E-06 NA • NA NA 2.4E-06 Liver 7.96-02 NA NA 7.9E-02 
Lead - NA NA NA NA NA 

MACTEC E g and Consulting, Inc. 
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TABLE 9.7.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Mercury 
Mercury (methyl) 
Zinc 
Toxicity Equivalency (Dioxins/Furans) - Mam 

NC 
NC 
NC 

6.7E-06 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 6.7E-06 

Immune sysiem 
Developmental toxicity 
Hematological system 

1.4B-0I 
6,36-01 
1.46-02 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

I.4E-01 
63E-01 
1.4 E-02 

CHEMICAL TOTAL 2.9E-05 - 3E-05 3.46+00 O.OE+00 3.46+00 

RADIONUCLIDE TOTAL I I I I I I 1 II 
EXPOSURE POINT TOTAL 3E-05 || 3.4E+O0 

EXPOSURE MEDIUM TOTAL 3E-05 || 3.4E+O0 

COMBINED FISH DIET TOTAL 3E-05 || - 3.4E+00 

||RECEPTOR TOTAL 3E-0S 3.4E+00 | 
TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 3.4E-MI0 | 

NOT6S: 

NC - Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 


-- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: RAR 


Checked by: KJA 


TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI • 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI » 


TOTAL KIDNEY HI = 

TOTAL LIVER HI 

TOTAL NOAEL HI 

TOTAL SKIN HI 

MACTEC Engineering ahd Consulting, Inc. 
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TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-Mcthy (naphthalene NC NA NC NA Cardiovascular sysiem 3.4E-07 NA 8.4E-07 1.2E-06 
Accnaphlhylcne NC NA NC NA Liver 3.36-07 NA 8.26-07 I. IE-06 

/. n  ' li-.li Benzo(a)anthracene 1.7E-08 NA 4.2E-08 NA 5.96-08 Kidney 45E-06 NA 1.1 E-05 I.6E-05 

jj _ ,tj - _ t.r 
Benzo(a)pyrene 
Benzo(b)nuoranlhenc 

1,7E-07 
2, IE-OS 

N A ' '  ̂  
NA 

4.2E-07 
5.3E-0S 

NA 
NA 

5.9E-07 
7.4E-08 

Kidney 
Kidney 

4.5E-06 
5.7E-06 

NA 
NA 

I.I E-05 
I.4E-05 

1.6E-05 
2.0E-05 

Benzofg,h,i)p- rylene NC NA NC NA Kidney 3.86-06 NA 9.5E-06 1.3E-05 
Dibenzo(a,h)anlh—cene 3.6E-0S NA 9.0E-08 NA 1.3E-07 Kidney 9.6E-07 NA 2.4E-06 3.46-06 
lndeno(l ,2,3-cd)pyrenc 1.5E-08 NA 3.8E-08 NA 5.4E-08 Kidney 4.1 E-06 NA I.0E-05 1.46-05 
Phenanthrene NC NA NC NA Kidney 7,06-06 NA 1.7E-05 2.46-05 
alpha-Chlordane 8.5E-11 NA 6.6E-I1 NA 1.5E-10 Liver 2.8E-06 NA 2.2E-06 5.0E-06 
Aroclor-1254 LIE-OS NA 3. IE-08 NA 4.2E-08 Immune system 1.7E-03 NA 4.5E-03 6.16-03 
Aroclor-1268 I.9E-09 NA 5.1 E-09 NA 7.06-09 Immune system 2.86-04 NA 7.46-04 1,06-03 
Endosulfan Sulfate NC NA NC NA Kidney 8.4E-08 NA I.6E-07 2.4E-07 
Technical Chlordane 1.7E-09 NA 1.3E-09 NA 3.1 E-09 Liver 5.85-05 NA 4.-5E-05 I.OE-04 
Aluminum NC NA NC NA Developmental toxicity 8.66-04 NA 8.66-04 
Arsenic 1.2E-07 NA 7.2E-08 NA 2.0E-07 . Skin 1.66-03 NA 9.3E-04 2,56-03 
Chromium NC NA NC NA NOAEL 3.86-03 NA 3.86-03 
Copper NC NA NC NA Kidney 4.36-04 NA 4.36-04 

.-• . .  - i  . Lead - NA - NA NA 
Manganese NC NA NC NA NOAEL 2.36-03 NA 2.3E-03 
Mercury NC NA NC NA Immune sysiem 1.1 6-04 NA 1.16-04 
Molybdenum NC NA NC NA Kidney 6.9E-04 NA 6.9E-04 

/ - •  ! 1--1 Nickel NC NA NC NA Deveiopmenlal toxicity 7.76-04 NA 7,76-04 

t i„ .U. - f . i  . • Thallium 
Vanadium 

NC 
NC 

NA
NA 

'• ' NC 
NC 

NA 
NA 

NOAEL 
NOAEL 

2.96-04 
5.86-04 

NA 
NA 

2.9E-04 
5.SE-04 

Toxicily Equivalency (Dioxins/Furans) - Mam 1.16-07 NA 6.4E-08 NA 1.7E-07 NA 

CHEMICAL TOTAL 5,1 E-07 8.2E-07 16-06 1.46-02 0.06+00 6.36-03 26-02 

RADIONUCLIDE TOTAL I I I I 1 1 II 
6XPOSURE POINT TOTAL 16-06 26-02 

EXPOSURE MEDIUM TOTAL 16-06 2E-02. 
SOIL TOTAL IE-06 2E-02 

SEDIMENT SEDIMENT GREYSTONE MILL POND 2-Mclhylnaphlhalcnc NC NA NC NA Cardiovascular sysiem 1.56-07 NA 2.7E-07 4.26-07 
Acenaphlhylene NC NA • NC NA Liver 1,36-07 NA 2.46-07 3.6E-07 

-: Benzo(a)anlhracenc 
Benzo(a)pyrene 

I.7E-0S 
I.5E-07 

NA 
NA 

3.2E-08 
2.9E-07 

NA 
NA 

5.0E-08 
4.4E-07 

Kidney 
Kidney 

4,66-06 
4. IE-06 

NA 
NA 

8.66-06 
7,66-06 

1,36-05 
1.2E-05 

8enzo(b)fluo—nlhene I.5E-0S NA 2.9E-08 NA 4.4E-08 Kidney 4.1 E-06 NA 7.66-06 1.2E-05 
Benzo(g,h,i)perylenc NC NA . .NC NA Kidney 2.7E-06 NA 5.16-06 7.SE-06 

v n : • • •  • Dibenzo(a,h)an—racene 
lndeno( 1,2.3-cd)pyrene 

3.8E-08 
1.1 E-08 

NA 
NA ' l ' 

7. IE-08 
2.0E-08 

NA 
NA 

1.16-07 
3. IE-08 

Kidney 
Kidney 

1.06-06 
2.9E-06 

NA 
NA 

1.96-06 
5.4E-06 

2.9E-06 
8.26-06 

^ . ' • - - ' " Phenanlhrene NC NA NC NA Kidney 6.3E-06 NA 1.2E-05 1.86-05 
alpha-Chlordane 1.4E-11 NA 8.3E-12 NA 2.3E-11 Liver 4.SE-07 •NA 2.SE-07 7.66-07 
Aroclor-1254 S.2E-09 NA I.0E-08 NA I.5E-08 Immune sysiem 7.5E-04 NA 1.5E-03 2,36-03 
Aroclor-1268 3.3E-09 NA 6.7E-09 NA 1.06-08 Immune system 4.9E-04 NA 9.86-04 1.56-03 
gamma-Chlordane 1.2E-11 NA 6.86-12 NA 1.96-11 Liver 4.06-07 NA 2.36-07 6.26-07 
Technical Chlordane 1.5E-09 NA 8.5E-10 NA 2.3E-09 Liver 5.0E-O5 NA 2.86-05 7.86-05 

- Aluminuni NC NA NC NA Developmental toxicity 6.2E-04 NA 6.26-04 _
Anlimony NC NA NC NA Adverse clinical signs 4.3E-04 NA 4.36-04 
Arsenic 9.8E-08 NA 4.2E-08 NA 1.4E-07 Skin 1.3 E-03 NA 5.4E-04 I.8E-03 
Cadmium NC NA NC NA Kidney 1.7E-04 NA 9.86-05 2.76-04 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Chromium NC NA NC NA NOAEL 3.6E-03 NA 3.66-03 
Copper NC NA NC NA Kidney 5.86-04 NA i,SE-04 
Lead - NA NA NA 
Manganese NC NA NC NA NOAEL 33E-04 NA 3.36-04 
Mercury NC NA NC NA Immune sysiem 1 OE-04 NA 1.06-04 
Nickel NC NA NC NA Developmenlai toxicity 2,86-04 NA 2.86-04 
Thallium NC NA NC NA NOAEL 1.8E-04 NA 1.86-04 
Vanadium NC NA NC NA NOAEL 4.5E-04 NA 4.56-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.2E-07 . NA 5.2E-08 NA 1.76-07 NA 
Toxicity Equivalency (PCB Congeners) - Man 2.5 E-08 NA LIE-OS NA 3.6E-08 NA 

CH6MICAL TOTAL 4.9E-07 - 5.6E-07 IE-06 9.36-03 0.06+00 3.26-03 IE-02 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL | | I I ' 

IE-06 
1 1 1 

16-02 
EXPOSURE MEDIUM TOTAL 1E-06 16-02 

SEDIMENT TOTAL 1E-06 IE-02 

SURFACE , SURFACE WATER GREYSTONE MILL POND Arsenic 5.6E-I0 NA 7.0E-10 NA 1.3E-09 Skin 7.3E-06 NA 9. IE-06 1.6E-05 
WATER Manganese NC NA NC NA NOAEL 2.4E-05 NA 7.4E-04 7.7E-04 

Mercury NC NA NC NA Immune system 2.5E-08 NA 4.6E-07 4.86-07 
Nilrile-N NC NA NC NA Hematological sysiem 5. IE-06 NA 5.16-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.7E-10 NA 2.3E-06 NA 2.3 E-06 NA 

CHEMICAL TOTAL 1.1 E-09 - 2.3E-06 •  2E-06 3.6E-05 0.0E+00 7.5E-04 86-04 

RADIONUCLIDE TOTAL | | { | 1 1 1 
-— , __ , EXPOSURE POINT-TOTAL 

EXPOSURE MEDIUM TOTAL . 
. . 2E-06 

2E-06 
86-04 

86-04 
- • 

ISURFACE WATER TOTAL 2E-06 SE-04 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND Acenaphlhylenc NC NA NA NA Liver 7.3E-06 NA NA 7.3E-06 
Benzo(a)pyrene 2.5E-07 NA NA NA 2.5E-07 Kidney • 6.56-06 NA NA 6.5E-06 
Benzo(g,h,i)perylenc NC NA NA NA Kidney 7.96-06 NA NA 7.9E-06 
Benzo(b)nuoramhene 2.3E-08 NA NA NA 2.3E-08 Kidney 6.16-06 NA. NA 6.16-06 
Dit-nzc—.h)anlhracene 1.4E-07 NA NA NA 1.46-07 Kidney 3.SE-06 NA NA 3.86-06 
Indcnol 1,2.3-cd)pyrene 2.3E-08 NA NA NA 2.3E-08 Kidney 6,1 E-06 NA NA 6,1 6-06 
Phenanthrene NC NA NA NA Kidney 5.36-05 NA NA 5.3E-05 
4,4'-DDD 1.IE-07 . NA NA NA I.I E-07 Liver 5.26-03 NA NA 5.2E-03 
4,4'-DDE 3.8E-07 NA NA NA •• 3.8E-07 Liver 1.36-02 NA NA I.3E-02 
4.4'-DDT 3.56-08 NA NA NA 3.5E-08 Liver 1.26-03 NA NA 1.26-03 
alpha-Chlordanc * 1.76-07 NA NA NA 1.7E-07 Liver 5.56-03 NA NA 5.5E-03 
Aroclor-1254 I.2E-05 NA NA NA I.2E-05 Immune sysiem LSE-KX) NA NA I.8E+00 
Aroclor-1268 5.8E-06 NA NA NA 5.8E-06 Immune system 8,46-01 NA . NA S.4E-0I 
Dieldrin 1.5E-06 NA NA NA 1.56-06 Liver 1.1 6-02 NA NA  1.1 E-02 
g_——i-Chlord—ie 7. IE-OS NA NA NA 7.1E-08 Liver 2.46-03 NA NA 2.4 E-03 
Heplachior Epoxide 2.5E-07 NA NA NA 2.5E-07 Liver 1.26-02 NA NA I.2E-02 
Technical Chlordane 2.4E-06 NA NA NA 2.46-06 Liver 8.1 E-02 NA NA 8.1 E-02 

• ' Lead . - NA NA NA - NA NA 

MACTEC g and Consulting, Inc. 
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TABLE 9.S.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


(SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Mercury NC NA NA NA Immune sysiem I.5E-01 NA NA 1.56-01 
Mercury (melhyl) NC NA NA NA Developmental toxicity 6.56-01 NA NA 6.5E-01 
Zinc NC NA NA NA Hematological sysiem 1.56-02 NA NA 1,56-02 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.96-06 NA NA NA 6.9E-06 NA NA 

..- ., 
CHEMICAL TOTAL 3.0E-05 3 E-05 3.5E+O0 0.0E+00 3.5E+00 -

RADIONUCLIDE TOTAL I I I I 1 1 1 
EXPOSURE POINT TOTAL 36-05 3.5E+O0 

EXPOSURE MEDIUM TOTAL 3E-05 3.5E+00 
.COMBINED FISH DIET TOTAL 3E-05 • 3.5E+00 

IIRECEPTOR TOTAL 3E-0S 3.6E-M)0 
TOTAL RISK ACROSS ALL MEDIA j | 3E 1 0S__j | TOTAL HAZARD ACROSS ALL MEDIA 3.6E+00 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI. 

NC - Nol carcinogenic by this exposure roule. TOTAL CARDIOVASCULAR SYSTEM HI = 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: KJA TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NOAEL HI 

TOTAL SKIN 111 = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RECREATIONAL ANGLER- CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND Acenaphthylene NC NA NA NA Liver 1. IE-05 NA NA I.I E-05 
Benzo(a)pyrene 1,96-07 NA NA NA 1.9E-07 Kidney 9.96-06 NA NA 9.96-06 
Benzo(g,h,i)peryIenc NC NA NA NA Kidney 1.26-05 NA NA 1.25-05 
Benzo(b)fi———thene 1.7E-0S NA NA NA I.7E-08 Kidney 9,26-06 NA NA 9.2E-06 
Diber_o(a,h)anthracenc 1.1 E-07 NA NA NA 1.1 E-07 Kidney 5.76-06 NA NA 5,76-06 
Indeno( 1,2,3-cd)pyrenc 1.76-08 NA NA NA 1.7E-08 Kidney 9.26-06 NA NA 9.2E-06 
Phenanthrene NC NA NA NA Kidney 8.0E-05 NA NA 8.0E-05 
4.4'-DDD 8.06-08 NA NA NA 8.0E-08 Liver 7.8 E-03 NA NA 7.SE-03 
4,4'-DDE 2.96-07 NA NA NA 2.9E-07 Liver 2.0E-02 NA NA 2.0E-02 
4,4'-DDT 2.66-08 NA NA NA 2.6E-08 Liver l.SE-03 NA NA 1.8 E-03 
alpha-Chlordane 1.3E-07 NA NA NA 1.36-07 Liver 8.4E-03 NA NA 8.46-03 
Aroclor-1254 9.1E-06 NA • NA NA 9. IE-06 Immune system 2.7E+00 NA NA 2.7E+00 
Aroclor-1268 4.4E-06 NA NA NA 4.4E-06 Immune system 1.36+00 NA NA 1.3E+O0 
Dieldrin LI 6-06 NA NA NA 1.IE-06 Liver 1,66-02 NA NA I.6E-02 
gamma-Chlordane 5.46-08 NA NA NA 5.4E-08 Liver 3.6E-03 NA NA 3.6E-03 
Heptachlor Epoxide 1.96-07 NA NA NA I.9E-07 Liver 1.86-02 NA NA I.8E-02 
Technical Chlordane 1.9E-06 NA NA NA 1.9E-06 Liver 1.26-01 NA NA I.2E-01 
Lead - NA • NA NA NA NA: 

. . ; .  , ; ,  i Mercury NC NA NA NA Immune system 2.3E-01 NA NA 2.3E-0I 
Mercury (melhyl) NC NA NA NA Developmental toxicity 9.9E-0I NA NA 9.96-01 
Zinc NC NA NA NA Hematological sysiem 2.2E-02 NA NA 2.26-02 
Toxicity 6quivalency (Dioxins/Furans) - Mam 5.3E-06 NA NA NA 5.3E-06 NA NA 

CHEMICAL TOTAL 2.3E-05 2E-05 5.4E-+00 0.0E+00 5,45+00 - " 
RADIONUCLIDE TOTAL I | | | 1 1 1 

EXPOSURE POINT TOTAL 2E-05 5.46+00 

EXPOSURE MEDIUM TOTAL 2E-05 5.4E+O0 
COMBINED FISH DIET TOTAL 2E-05 5.4E+00 

RECEPTOR TOTAL I S.4E+00" 

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES; 


NC - Nol carcinogenic by this exposure roulc. 


NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 


•• - Nol calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI =• 


Checked by: MJM TOTAL IMMUNE SYSTEM HI 
TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


MACTEC Engineering and Consulting, Inc. 
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TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-Melhylnaphlhalene NC NA NC NA Cardiovascular system 2.66-06 NA 1.3E-06 3.96-06 
Acenaphthylene NC NA NC NA Liver 2.56-06 NA 1.36-06 • 3.86-06 

> 1 - 1 u r. f i i Benzo(a)anth—cene 1.36-07 NA 6.SE-08 NA 2.06-07 Kidney 3.56-05 NA 1.86-05 5.3E-05 
Benzo(a)pyrene 1.3E-06 NA 6.86-07 NA 2.06-06 Kidney 3.56-05 NA 1.8 E-05 5.3E-05 
Benzo(b)fluO—nthene 1,66-07 NA 8.56-08 NA 2.5E-07 Kidney 4.4E-05 NA 2.3E-05 6.6E-05 

... ,. Benzo(g,h.i)perylene 
Dibenzo(a,h)anthracene 

NC 
2.86-07 

NA 
NA 

NC 
1.4E-07 

NA 
NA 4.26-07 

Kidney 
Kidney 

2.9E-05 
7.46-06 

NA 
NA 

1.56-05 
3.8E-06 

4.4E-05 
I.I E-05 

IndenoO ,2.3-cd)pyrenc 1,26-07 NA 6.1 E-08 NA 1.8E-07 Kidney ,3. IE-05 NA 1.65-05 4,85-05 
Phenanthrene NC NA NC NA Kidney 5.46-05 NA 2.85-05 8.2E-05 
alpha-Chlordane 6.66-10 NA 1.1E-10 NA 7,66-10 Liver 2,26-05 NA 3.5E-06 2.5E-05 
Aroclor-1254 8.86-08 NA 4.9E-0S NA 1.46-07 Immune sysiem 1,36-02 NA 7,26-03 2.0E-02 
Aroclor-1268 I.5E-08 NA 8.26-09 NA 2.36-08 Immune sysiem 2.16-03 NA . 1.26-03 3.3E-03 
Sndosulfan Sulfate NC NA NC NA Kidney 6.56-07 . NA 2.66-07 9.0E-07 
Technical Chlordane 1.3E-08 NA 2.1 E-09 NA I.6E-08 Liver 4.56-04 NA 7.26-05 5.2E-04 
Aluminum NC NA NC NA Developmental toxicity 6.76-03 NA 6.7E-03 
Arsenic 9.6E-07 NA 1.1 E-07 NA 1.16-06 Skin 1,26-02 NA 1.5 E-03 1.4E-02 
Chromium NC NA NC NA NOAEL 3.0E-02 NA 3.05-02 
Copper NC NA NC NA Kidney 3,36-03 NA - 3.3E-03 
Lead - NA NA NA 
Manganese NC NA NC NA NOAEL 1.86-02 NA 1.8E-02 
Mercury NC NA NC NA Immune sysiem 8.36-04 NA - 8.35-04 

. 
. - • ! "  . 

Molybdenum 
Nickel 

NC 
NC 

NA 
NA 

NC 
NC 

NA 
NA 

Kidney 
Developmental toxicity 

5.4E-03 
5.96-03 

NA 
NA -

5.4E-03 
5.96-03 

Thallium • NC NA NC NA NOAEL 2.26-03 NA - 2.2E-03 
Vanadium NC NA NC NA NOA6L 4.56-03 NA 4.56-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 8.66-07 NA 1.0E-07 NA 9.6E-07 NA 

CHEMICAL TOTAL 3.9E-06 1.3E-06 56-06 	 1.06-01 0.0E+00 1.0E-02 16-01 

RAD10NUCL1D6 TOTAL | | I I 	 1 1 II 
5XPOSURE POINT TOTAL 56-06 16-01 

EXPOSURE MEDIUM TOTAL 5E-06 16-01 

SOIL TOTAL 5E -06 1E-0I 

SEDIMENT SEDIMENT GREYSTONE MILL POND 	 2-Melhylnaphthalene NC NA NC NA Cardiovascular system 5.7E-07 NA 2.5E-07 8.26-07 
Accnaphthylene NC NA NC NA Liver 4.9E-07 NA 2.2E-07 7.16-07 
8enzo(a)anlhracene 6.7E-08 NA 3.0E-08 NA 9.6E-08 Kidney I.8E-05 NA 7.9E-06 2,66-05 
Benzo(a)pyrene 59E-07 NA 2.6E-07 NA 8.5E-07 Kidney 1.6E-05 NA 7.0E-06 2.3 E-05 
Benzo(b)fluoranU-ne 5.9E-08 NA 2.6E-08 NA 8.5E-08 Kidney 1.6E-05 NA 7.05-06 2,36-05 
Bcnzo(g,h,i)perylenc NC NA NC NA Kidney 1,1 E-05 NA 4.76-06 1,5 E-05 
Dibcnzo(a,h)anthracene 1.5E-07 NA 6.5E-08 NA 2. IE-07 Kidney 3.96-06 . NA 1.76-06 5,76-06 .,-;.,,.,., 
IndenoO ,2,3-d)pyrene 4.2E-08 NA 1.8E-08 NA 6.0E-08 Kidney 1.16-05 NA 4.9E-06 1.66-05 
Phenanthrene NC NA NC NA Kidney 2.46-05 NA 1.16-05 3.56-05 ' 
alpha-Chlordane 5.6E-11 NA 7.6E-12 NA 6.3E-I1 Liver 1.96-06 NA 2.55-07 2. IE-06 
Aroclor-1254 2.0E-08 NA 9.5E-09 NA 2.9E-08 Immune sysiem 2.9E-03 NA 1.46-03 4.3E-03 
Aroclor-1268 1.3E-08 NA 6.1 E-09 NA 1.9E-08 Immune sysiem 1.96-03 NA 9.05-04 2.8E-03 
gamma-Chlordane 4.6E-1I NA 6.2E-12 NA 5.2E-1I Liver 1.5E-06 NA ' 2.IE-07 1.7E-06 
Technical Chlordane . 5.7E-09 NA 7.8E-10 NA 6.5E-09 Liver 1 9E-04 NA 2,66-05 2.2E-04 
Aluminum NC • NA NC NA Developmental toxicity 2.46-03 NA 2.46-03 
Antimony NC NA NC NA Adverse clinical signs 1.6E-03 NA 1.66-03 
Arsenic 3.8E-07 NA . 3.86-08 NA 4.2E-07 Skin 4.9E-03 NA 5.06-04 5.46-03 
Cadmium NC NA NC NA Kidney 6.6E-04 ' NA 9.05-05 7.5 E-04 
Chromium NC NA NC NA NOAEL 1.46-02 NA 1.46-02 
Copper NC NA NC NA Kidney 2.2E-03 NA 2.26-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Lead NA NA NA 
Manganese NC NA NC NA NOAEL 1.36-03 NA I.3E-03 -
Mercury NC NA NC NA Immune sysiem 3.95-04 NA 3.95-04 
Nickel - NC NA NC NA Developmental toxicily 1.16-03 NA 1.16-03 
Thallium NC NA NC NA NOAEL 7.16-04 NA 7.15-04 
Vanadium NC NA NC NA NOAEL . 1.76-03 NA 1.76-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.7E-07 NA 4.8E-08 NA S.2E-07 NA -
Toxicity Equivalency (PCB Congeners) - Man 9.8E-08 NA 1.0E-08 ' NA 1.IE-07 	 • NA 

CHEMICAL TOTAL  1.9E-06 5. IE-07 -" 2E-06 3.66-02 0.0E+O0 2.9E-03 46-02 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL 1 i  1 1 

2E-06 
1 1 1 

46-02 
EXPOSURE MEDIUM TOTAL 2E-06 46-02 

SEDIMENT TOTAL • 2E-06 4E-02 

SURFACE SURFACE WAT6R GR6YSTONE MILL POND Arsenic 1.4E-08 NA 5.2E-09 NA 2.06-08 Skin I.9E-04 NA 6,76-05 2.56-04 
WATER Manganese NC NA NC NA NOAEL. 6.1 E-04 NA 5-56-03 6.16-03 

Mercury NC NA NC NA Immune system 6.56-07 NA 3.46-06 4.06-06 
Nilrile-N NC NA NC NA Hematological sysiem 1.36-04 NA _ 1.35-04 
Toxicity 6quivalency (Dioxins/Furans) - Mam • 1.56-08 ' NA 1.7E-05 NA 1.76-05 NA 

CH5MICAL TOTAL 2.96-08 1.7E-05 2E-05 	 9.36-04 0.0E-+O0 5.65-03 65-03 -
RAD10NUCLID6 TOTAL | | I I 1 "I 1 tl 

6XPOSUR6 POINT TOTAL ' " . 26-05 •||. 66-03 

6XPOSURE MEDIUM TOTAL 25-05 1 -II 66-03 
SURFACE WATER TOTAL " 2E-OS-" _ .- — 1 | _ 6 E . o . — - 

BIOTA COMBINED FISH DIET GREYSTONE MILL POND 	 Acenaphlhyienc NC NA NA NA Liver 7.06-06 NA NA 7.06-06 
Benzo(a)pyrene 2.46-07 NA NA NA 2.46-07 Kidney 6.3E-06 NA NA 6.36-06 
Benzo(g.h,i)peryIene NC NA NA NA Kidney 7.76-06 NA NA 7.75-06 
Bcnzo(b)lluoranthene 2.2E-08 NA • NA NA 2.26-08 Kidney 5.96-06 NA NA 5.9E-06 
Dibcnzo(a,h)amhracene I.4E-07 NA NA NA 1.45-07 Kidney 3.66-06 NA NA . 3.6E-06 
Indcno( 1,2.3-cd)pyrene 2.26-08 NA • NA NA 2.2E-0S Kidney 5.96-06 NA NA 5.9E-06 
Phenanthrene - NC NA • NA NA Kidney 5.16-05 NA NA 5.1 E-05 
4.4'-DDD 1.0E-07 NA NA NA 1.0E-07 Liver • 5.06-03 ' NA NA 5.05-03 
4.4--DDE 3.7E-07 NA NA NA 3.75-07 Liver I.3E-02 NA NA j" 1.35-02 
4,4'-DDT 3.4E-08 NA NA NA 3.46-08 Liver 1.26-03 NA NA 1.26-03 
alpha-Chlordane 1.65-07 NA NA NA I.6E-07 Liver 5.4E-03 NA NA ' 5.46-03 
Aroclor-1254 , 1.26-05 NA NA NA 1.26-05 Immune system 1.7E+00 - NA NA 1.7E+O0 
Aroclor-1268 5.66-06 NA NA NA 5.6E-06 Immune sysiem 8.26-01 NA NA 8.2E-0I 
Dieldrin 1.46-06 NA NA NA 1.46-06 Liver 1.0E-02 NA NA 1.0E-02 
gamma-Chlordane 6.9E-08 NA NA NA 6.96-08 Liver 2.3E-03 NA NA 2.36-03 
Heptachlor Epoxide 2.46-07 NA NA NA 2.46-07 Liver 1.26-02 NA NA 1.2E-02 
Technical Chlordane 2.46-06 NA • NA NA 2.46-06 Liver 7.96-02 NA NA 7,96-02 
Lead NA NA NA 	 NA NA . 

• 
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TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR; POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

EXPOSURE EXPOSURE 
MEDIUM 

MEDIUM POINT 

' 5XPOSUR6 POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

.COMBINED FISH DIET TOTAL 

||RECEPTOR TOTAL 

NOTES: 

CHEMICAL 
INGESTION 

Mercury NC 
Mercury (methyl) NC 
Zinc NC 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.7E-06 

CHEMICAL TOTAL 2.9E-05 

RADIONUCLIDE TOTAL | |

NC • Nol carcinogenic by this exposure route. 


NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 


-- - Nol calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 


Checked by: MJM 


CARCINOGENIC RISK 

EXTERNAL EXPOSURE 
INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 6.7E-06 

3E-05 

| | 

3E-05 

35-05 

3E-05 

5E-05 
TOTAL RISK ACROSS ALL MEDIA SE-05 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Immune sysiem I.4E-01 NA NA 
Developmental toxicily 6.36-01 NA NA 
Hematological sysiem 1.45-02 NA NA 

NA NA 

3.46+O0 0.06+00 

1 1 1 

TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NOAEL HI = 

TOTAL SKIN HI = 

EXPOSURE 

ROUTES TOTAL 


I.4E-01 
6.36-01 
1.45-02 

3.4E-+O0 

. 3.4E+-O0 
3.4E+00 

3.4E+00 

3.6E+00 J 
3.6E+00 | 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.1 l.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL GREYSTON6 MILL POND 2-MethyInaphlhalenc NC NA NC NA Cardiovascular system 4.0E-06 NA 5.06-06 9.16-06 
Acenaphthylene NC NA NC NA Liver 3.9E-06 NA 4.96-06 8,96-06 

ij — ur.iii Benzo(a)anlhracene 
Benzo(a)pyrcnc 

2.0E-07 
2.0E-06 

NA 
NA 

2.5E-07 
2.5E-06 

NA 
NA 

4,66-07 
4.66-06 

Kidney 
Kidney 

5.46-05 
5.46-05 

NA 
NA 

6.76-05 
6.86-05 

1.26-04 
1.25-04 

Benzofbjfluoranthene 2.5E-07 NA 3.26-07 NA 5.76-07 , Kidney 6.86-05 NA 8,56-05 1.55-04 
Benzo(g,h.i)perylene NC NA NC NA Kidney 4.56-05 NA 5.76-05 1.05-04 
Dibenzo(a,h)amhracene 4.3E-07 NA 5.45-07 NA 9.75-07 Kidney 1.26-05 NA 1.46-05 2,65-05 
Indeno( 1,2,3-cd)pyrenc I.8E-07 NA 2.35-07 NA 4.16-07 Kidney 4.96-05 NA 6.16-05 1.15-04 
Phcnanlhrcnc NC NA NC NA Kidney 8.46-05 NA 1.06-04 I.9E-04 
alpha-Chlordane I.OE-09 NA 3.95-10 NA 1.46-09 Liver 3.4E-05 NA 1.36-05 4.76-05 
Aroclor-1254 1,46-07 NA 1.85-07 NA 3.26-07 Immune sysiem 2.06-02 NA 2.76-02 4.7E-02 
Aroclor-1268 2.36-08 NA 3, IE-08 NA 5.36-08 Immune sysiem 3.36-03 NA 4,56-03 7.86-03 
Endosulfan Sulfate NC NA NC NA Kidney 1.05-06 NA 9.66-07 2.06-06 
Technical Chlordane 2. IE-08 NA 8.0E-09 NA 2.96-08 Liver 7. OE-04 NA 2.7E-04 9.75-04 
Aluminum NC NA NC NA Developmental toxicity 1.0E-02 NA 1.06-02 
Arsenic 1.56-06 NA 4.3E-07 NA 1.9E-06 Skin I.9E-02 NA 5.65-03 2.56-02 
Chromium NC NA NC NA NOAEL 4.6E-02 NA 4.66-02 
Copper NC NA NC NA Kidney 5.1 E-03 NA 5,1 E-03 
Lead NA - NA NA 
Manganese NC NA NC NA NOAEL 2.SE-02 NA 2.SE-02 
Mercury NC NA NC NA Immune system 1.35-03 NA 1,36-03 
Molybdenum NC NA NC NA Kidney 8.3E-03 NA 8.3E-03 

il.-iiur.r.i: Nickel NC NA NC NA Developmental toxicily 9.2E-03 NA 9.2E-03 
Thallium NC NA NC NA NOAEL 3.5E-03 NA 3.5E-03 
Vanadium NC NA NC NA NOA6L 7.0E-03 NA 7.06-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.3E-06 NA 3.8E-07 NA 1.7E-06 NA 

CHEMICAL TOTAL 6. IE-06 - 4.9E-06 15-05 1.66-01 0.0E+O0 3.86-02 26-01 

RADIONUCLIDE TOTAL | | I I I I 1 
5XPOSURE POINT TOTAL 16-05 2E-0I 

EXPOSURE MEDIUM TOTAL 15-05 25-01 
SOIL TOTAL IE-05 2E-01 

SEDIMENT S6DIMENT GR6YST0NE MILL POND 2-Methylnaphthalene NC NA NC NA Cardiovascular system 8.9E-07 NA 8,26-07 1.76-06 
Acenaphthylene NC NA NC NA Liver 7.6E-07 NA 7, IE-07 1.55-06 
Benzo(a)anthracene 1.06-07 NA 9.7E-08 NA 2.0E-07 Kidney 2.8E-05 NA 2.66-05 5.35-05 
Benzo(a)pyrene 9.25-07 NA 8.6E-07 NA 1,85-06 Kidney 2.56-05 NA 2.36-05 4.76-05 
Benzo(b)nuor_i thene 9.26-08 NA 8.65-08 NA 1.85-07 Kidney 2.56-05 NA 2,3 E-05 4.76-05 
Benzo(g,h,i)pcryIcnc NC NA NC NA Kidney 1.66-05 NA 1.5E-05 3,26-05 
Dibenzola—lanlhraccnc 2.3E-07 NA 2.15-07 NA 4.4E-07 Kidney 6. IE-06 NA 5,76-06 1.2 E-05 
Indeno( 1,2,3-cd)pyrene 6.5E-08 NA 6.06-08 NA 1.35-07 Kidney 1.7E-05 NA. 1.66-05 3.3E-05 
Phenanthrene NC NA NC NA Kidney 3.86-05 NA 3.56-05 7.3E-05 
alpha-Chiordane 8.7E-I1 NA 2.5E-11 NA . 1.16-10 Liver 2,95-06 NA 8.35-07 3.7E-06 
Aroclor-1254 3,1 E-08 NA 3. IE-08 NA 6.2E-0S Immune sysiem 4.55-03 NA 4.56-03 9.0E-03 
Aroclor-1268 2,06-08 NA 2.06-08 NA 4,06-08 Immune sysiem 2.9E-03 NA 2.95-03 59E-03 
gamma-Chlordane 7. IE-II NA 2 0E-11 NA 9.2E-II Liver 2.46-06 NA 6.SE-07 3.16-06 
Technical Chlordane 8.9E-09 NA 2.6E-09 NA 1.1 E-08 Liver 3,05-04 NA 8.56-05 3.86-04 
Aluminum NC NA NC NA Developmental toxicity 3.76-03 NA 3.76-03 
Antimony NC NA NC NA Adverse clinical signs 2.66-03 NA 2.66-03 
Arsenic 5.9E-07 NA 1.3 E-07 NA 7. IE-07 Skin 7.66-03 NA 1.66-03 9.26-03 
Cadmium NC NA NC NA Kidney 1.06-03 NA 3.06-04 1.36-03 
Chromium NC NA NC NA NOAEL 2.1 6-02 NA 2.16-02 
Copper NC NA NC NA Kidney 3.5E-03 NA - . 3.5E-03 
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TABLE 9.11.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR ACE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Lead NA NA 	 NA 
Manganese 	 NC NA NC NA NOAEL 2.06-03 NA 2.06-03 
Mercury 	 NC NA NC NA Immune system 6.0E-04 NA 6.06-04 
Nickel 	 NC NA NC NA Developmental toxicity 1.75-03 NA 1.7E-03 
Thallium 	 NC NA NC NA NOAEL 1.1 E-03 NA 1.16-03 
Vanadium 	 NC NA NC NA NOA6L 2.75-03 NA 2.7E-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 7.3E-07 NA 1.66-07 NA 8.9E-07 	 NA 
Toxicity Equivalency (PCB Congeners) - Man 1.5E-07 NA 3.36-08 NA I.8E-07 	 NA 

CHEMICAL TOTAL . 2.9E-06 1.75-06 5E-06 	 5.66-02 0.06+00 9.65-03 7E-02 . 

RADI0NUCLID6 TOTAL  I I I | 	
•1 1 1 

EXPOSUR6 POINT TOTAL 5E-06 7E-02 

EXPOSURE M6DIUM TOTAL 5E-06 7E-02 
SEDIMENT TOTAL 5E -06 7E-02

SURFACE SURFAC6 WAT5R GREYSTONE MILL POND Arsenic 2.2E-08 NA 6.46-09 NA 2.9E-0S Skin 2.96-04 NA 8.2E-05 3.76-04 
WATER Manganese NC NA NC NA NOAEL 9,56-04 NA 6.76-03 7.76-03 

Mercury 	 NC NA NC NA Immune sysiem 1.06-06 NA 4.16-06 5.25-06 
Nilrile-N 	 NC NA NC NA Hematological sysiem 2.16-04 NA 2.16-04 
Toxicity 6quivalency (Dioxins/Furans) - Mam 2.36-08 NA 2.16-05 ' NA 2.16-05 	 NA 

CH6MICAL TOTAL 4.55-08 2. IE-05 26-05 	 1.4E-03 0.0E+O0 6.86-03 . 85-03 -
RADIONUCLIDE TOTAL | |  l - l 1 1 1 

EXPOSUR6 POINT TOTAL 2E-05 86-03 

EXPOSURE MEDIUM TOTAL 26-05 86-03 

SURFACE-WATER TOTAL 2E-05 8E-03 

— , —__ _ , -. — 
BIOTA COMBINED FISH DIET GREYST0N5 MILL POND 	 Acenaphthylene NC NA NA NA Liver 7.35-06 NA NA 7.36-06 

Benzo(a)pyrene 2.55-07 NA NA NA 2.5E-07 Kidney 6.5E-06 NA NA 6.5E-06 
Benzo(g,h.i)perylene NC NA NA NA Kidney . 7.9E-06 NA NA 7.9E-06 
Bei_c<b)-——inlhene 2.3E-0S NA NA NA 2,35-08 Kidney 6. IE-06 NA NA 6.16-06 
Dibenzo(a.h)anihracene 1.4E-07 NA NA NA 1.4E-07 Kidney 3.86-06 NA NA 3.8E-06 
Indeno(1.2,3-cd)pyrene 2.3E-08 NA NA NA 2.3E-08 Kidney 6.16-06 NA NA 6.15-06 
Phenanlhrene NC NA NA NA Kidney 5.36-05 NA NA 5.35-05 
4.4'-DDD 1.1 E-07 NA NA NA 1.1 E-07 Liver 5.26-03 NA NA 5.26-03 
4.4'-DDE 3.SE-07 NA NA NA 3.86-07 Liver 1.36-02 NA NA I.3E-02 
4.4'-DDT 3.5E-08 NA NA NA 3.56-08 Liver 1.26-03 NA NA 1.26-03 
alpha-Chlordane 1.76-07 NA NA NA 1.7E-07 Liver 5.56-03 NA NA 5.56-03 
Aroclor-1254 1.25-05 NA NA NA 1.25-05 Immune sysiem 1.85+00 NA NA 1.86+00 
Aroclor-1268 5.8E-06 NA NA NA 5.86-06 Immune sysiem 8.46-01 NA NA 8.45-01 
Dieldrin 1.5E-06 NA . NA NA 1.55-06 Liver 116-02 NA NA 1.1E-02 
gamma-Chlordane 7. IE-08 NA NA NA 7.15-08 Liver 2.46-03 NA NA 2.46-03 
Heptachlor 6poxide 2.5E-07 NA NA NA 2.55-07 Liver 1.25-02 NA NA 1.26-02 
Technical Chlordane " 2.4E-06 NA NA NA 2.46-06 Liver 8.15-02 NA NA 8.16-02 
Lead - NA NA NA NA NA 

.
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TABLE 9.1 l.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR ACE; OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL r Mercury NC NA NA NA Immune sysiem 1.5E-01 NA NA 1.5E-01 
Mercury (methyl) NC NA NA NA Developmental toxicity 6.55-01 NA NA 6.56-01 
Zinc NC NA NA NA Hematological system 1.55-02 NA NA 1.56-02 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.9E-06 NA NA NA 6.9E-06 NA NA 

CHEMICAL TOTAL 3.06-05 3E-05 3.5E+O0 0.05+00 3.55+00 

RADIONUCLIDE TOTAL  I I  I I 1 1 1 

i 
EXPOSUR6 POINT TOTAL 3E-05 3.56+00 

EXPOSUR6 M6DIUM TOTAL 3E-05 3.5E+O0 
.COMBINED FISH DIET TOTAL 3E-05 3.5E+00 

RECEPTOR TOTAL 7E-0S If 3.8E+O0 
TOTAL RISK ACROSS ALL MEDIA 7E-0S || TOTAL HAZARD ACROSS ALL MEDIA 3.8E+00 

NOTES; TOTAL ADVERSE CLINICAL SIGNS 111. 
NC - Not carcinogenic by (his exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 
NA - Nol applicable; exposure roule nol applicable for this chemical/exposure medium, TOTAL DEVELOPMENTAL TOXICITY 111 = 
- - Not calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: —AR TOTAL HEMATOLOGICAL SYSTEM III = 

Checked by: K1A TOTAL IMMUNE SYSTEM HI = 
TOTAL KIDNEY 111 = 

. TOTAL LIVER HI « 

TOTAL NOAEL HI 

TOTAL SKIN H I  

MACTEC Engineering and Consulting, Inc. 
• 122c. 25 
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TABLE 9.12.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-Melhylnaphlhalcne NC NA NC NA Cardiovascular sysiem 2.4E-05 NA 8.8E-06 3.36-05 
Acenaphthylene NC NA NC NA Liver 2.46-05 NA 8.66-06 3.25-05 

-,.•..,. „ . «  . 8enzo(a)anthracenc 6. IE-07 ,NA .  , 2.2E-07 NA 8.3E-07 Kidney 3.25-04 NA 1.26-04 4.45-04 
„ Benzo(a)pyrcnc 6.15-06 NA l ' 2.2E-06 NA 8.36-06 Kidney 3.26-04 NA 1.2E-04 4.45-04 

...11...i Benzo(b)fluoranlhene 7.66-07 NA 2,86-07 NA I.OE-06 Kidney 4.1 E-04 NA 1.56-04 5.66-04 
Benzo(g,h.i)peryIenc NC NA NC NA Kidney 2.76-04 NA 9.96-05 3.7E-04 
Dibenzo(a,h)anthracene 1.36-06 NA 4.76-07 NA 1.8E-06 Kidney 6.95-05 NA 2.56-05 9.4E-05 
lndeno(1,2,3-cd)pyrene 5.56-07 NA 2.06-07 NA 7.5E-07 Kidney 2.96-04 NA 1,1 E-04 4.05-04 
Phenanthrene NC NA NC NA Kidney 5.06-04 NA 1.8E-04 6.96-04 
alpha-Chlordane 3.16-09 NA 3,46-10 NA 3.46-09 Liver 2.0E-04 NA 2.36-05 2.36-04 
Aroclor-1254 4.16-07 NA I.6E-07 NA 5.76-07 Immune system 1.26-01 NA 4.7E-02 1.76-01 
Aroclor-1268 6.8E-OS NA 2.7E-08 NA 9.5E-08 Immune system 2.0E-02 NA 7.86-03 2.8E-02 
6ndosulfan Sulfalc NC NA NC NA Kidney 6.05-06 NA 1.75-06 7.76-06 
Technical Chlordane 6.36-08 NA 7.06-09 NA 7.06-08 Liver 4.2E-03 NA 4:7E-04 4.76-03 
Aluminum NC NA NC NA Developmenlal toxicity 6.2E-02 NA 6.2E-02 
Arsenic 4,56-06 NA 3.86-07 NA 4.86-06 Skin 1.2E-01 NA 9.7E-03 1.36-01 
Chromium NC NA NC NA NOAEL 2.85-01 NA 2.86-01 
Copper NC NA NC NA Kidney 3.16-02 NA 3.16-02 
Lead - NA NA - NA 
Manganese NC NA NC NA NOAEL 1.76-01 NA 1.7E-01 
Mercury NC NA NC NA Immune system 7.76-03 NA 7.76-03 
Molybdenum NC NA NC NA Kidney 5.06-02 NA 5.06-02 

v '1 1- •' Nickel NC ,NA . ' NC NA Developmental (oxicity 5.5E-02 NA 5.56-02 
Thallium NC NA NC NA NOAEL 2.16-02 NA - 2.16-02 
Vanadium NC NA NC NA NOAEL • 4.26-02 NA 4.25-02 ' 
Toxicity Squivalehcy (Dioxins/Furans) - Mam 4.06-06 NA 3.46-07 NA 4.35-06 NA 

CH6MICAL TOTAL 1.8E-05 4.35-06 26-05 9.76-01 0.06+00 6.65-02 16+00 

RAD10NUCLID6 TOTAL I I  I I 1 1 i 
EXPOSURE POINT TOTAL 2E-05 1E+O0 

• 
EXPOSURE MEDIUM TOTAL 2E-05 IE+O0 

SOILTOTAL •...;• 2E-05 1E+00 | 

SEDIM6NT S6D1M5NT GREYSTONE MILL POND 2-Melhylnaphlhalene NC NA NC NA Cardiovascular sysiem 7.16-06 NA 2.66-06 9,76-06 
Acenaphthylene NC NA NC NA Liver 6.15-06 NA 2.26-06 8.36-06 
Benzo(a)anlhracene 4.2E-07 NA 1.55-07 NA 5.76-07 Kidney 2,26-04 NA 8.16-05 3.06-04 
Benzo(a)pyrcnc 3.76-06 NA 1.36-06 NA 5.06-06 Kidney 2.06-04 NA 7.16-05 2.76-04 
Benzo(b)lluoranlhenc 3.7E-07 NA 1.36-07 NA 5.06-07 Kidney 2.06-04 NA 7.16-05 2.76-04 
Benzo(g,h.i)perylene NC NA NC NA Kidney I.3E-04 NA 4.86-05 1.86-04 

• . - " • i  i . Dibenzo(a,h)anlhracenc 9.25-07 NA 3.36-07 NA 1.26-06 Kidney 4.95-05 NA 1.8E-05 6.7E-05 
lndeno( 1.2,3-cd)pyrene 2.66-07 NA • 9.46-08 NA 3.55-07 Kidney 1.4E-04 NA 5.06-05 1.9E-04 

.ir.u',,1. Phcnanlhrcnc NC NA NC NA Kidney 3.06-04 NA 1.16-04 4.1 E-04 
alpha-Chlordane 3.55-10 NA 3.9E-11 NA 3.96-10 Liver 2.3E-05 NA 2.6E-06 2.6E-05 
Aroclor-1254 1.26-07 NA 4.9E-08 NA 1.76-07 Immune system 3.6E-02 NA 1.4E-02 5.06-02 
Aroclor-1268 8.05-08 NA 3. IE-08 NA 1.16-07 Immune system 2.3E-02 NA 9.2E-03 3.36-02 
gamma-Chlordane 2.86-10 NA 3.2E-I1 NA 3.26-10 Liver I.9E-05 NA 2.1 E-06 2.15-05 
Technical Chlordane • 3.6E-08 NA 4.06-09 NA 4.05-08 Liver 2.45-03 NA 2.76-04 2,66-03 
Aluminum NC NA NC NA Developmenlal toxicity 3.0E-02 NA 3.06-02 
Antimony NC NA NC NA Adverse clinical signs 2.06-02 NA 2.05-02 
Arsenic 2.35-06 NA 2.06-07 NA 2.55-06 Skin 6.15-02 NA 5,16-03 6.66-02 
Cadmium NC NA NC NA Kidney 8.35-03 NA 9.36.04 9.26-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.12.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK 	 I NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Chromium NC NA NC NA 1 NOAEL 1.76-01 NA 1,75-01 
Copper- NC NA NC NA Kidney 2.8E-02 NA 2.8E-02 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 1.65-02 NA 1.66-02 
Mercury NC NA NC NA Immune sysiem 4.86-03 NA 4.86-03 
Nickel NC NA NC NA Developmental toxicity 1.3 E-02 NA 1.36-02 
Thallium NC NA NC NA NOAEL 8.85-03 NA 8.86-03 
Vanadium NC NA NC NA NOA6L 2,16-02 NA 2.16-02 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.9E-06 NA 2.56-07 NA 3.2E-06 NA 
Toxicity Equivalency (PCB Congeners) - Man 6.1 E-07 NA 5. IE-08 NA 6.6E-07 . 

NA 

CH5MICAL TOTAL 1.2E-05 2.6E-06 IE-05 	 4.55-01 0,06+00 3.05-02 5E-01 

|
RADI0NUCL1D6 TOTAL I | I I 1  I I IEXPOSURE POINT TOTAL 	 IE-05 5E-01 1 

EXPOSURE M6DIUM TOTAL 	 IE-05 5E-01 1 
SEDIMENT TOTAL 	 IE-05 5E-01 1 

SURFACE SURFACE WATER GREYSTONE MILL POND Arsenic 	 3.46-08 NA 1.85-09 NA 3.5E-08 Skin 8.7E-04 NA 4.76-05 9.25-04 
WATER 	 Manganese NC NA NC NA NOAEL 2.86-03 NA 3.SE-03 6.7E-03 

Mercury NC NA NC NA Immune system 3. IE-06 NA 2.36-06 5.46-06 
Nilrite-N NC NA NC NA Hematological system 6.26-04 NA 6.2E-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.46-08 NA 5.96-06 NA 5.96-06 NA 

CHEMICAL TOTAL 6.86-08 5.96-06 66-06 4.36-03 0.05+00 3.95-03 8E-03 

EXP0SUR5 POINT TOTAL
RADIONUCLID6 TOTAL

 - "
 | |

 — 
I I I I 1 

85-03 
EXPOSUR6 M6D1UM TOTAL 66-06 86-03 

SURFACE WATER TOTAL 6E-06 1 8E-03 1 

BIOTA COMBIN6D FISH DIET GREYSTON6 MILL POND Acenaphthylene NC NA NA NA Liver 1,1 E-05 NA NA 1.IE-05. 
Benzo(a)pyrene 1,96-07 NA NA NA 1.96-07 Kidney 9.96-06 NA NA 9.9E-06 

j '  . '  i Benzo(g,h.i)perylenc NC NA NA - NA Kidney 1.25-05 NA .NA 1.26-05 
Bcnzo(b)fluoranlhene I.7E-08 NA NA NA 1.76-08 Kidney 9.26-06 NA NA 9.26-06 
Di—:nzo(a.h)amhracene 1.16-07 NA NA NA 1.16-07 Kidney 5.76-06 NA NA 5.7E-06 
Indeno( 1,2,3-cd)pyrene 1.76-08 NA NA NA 1.76-08 , Kidney 9,26-06 NA NA 9.26-06 
Phcnanlhrene NC NA NA NA Kidney 8.06-05 NA NA 8.0E-O5 
4,4'-DDD 8.06-08 NA NA NA 8:05-08 Liver 7.86-03 NA NA 7.8E-03 
4.4'-DDE 2.96-07 NA NA NA 2.9E-07 Liver 2.06-02 NA NA 2.0E-02 
4.4'-DDT 2.6E-08 NA NA NA 2.6E-08 Liver I.8E-03 NA NA 1.86-03 
alpha-Chlordane 1.35-07 NA NA NA 1.3E-07 Liver 8.46-03 NA NA 8.45-03 
Aroclor-1254 9.15-06 NA NA NA 9.1 E-06 Immune sysiem 2.7E+O0 NA NA 2.76+00 
Aroclor-1268 4.46-06 NA NA NA 4.46-06 Immune sysiem 1.36+00 NA NA 1.36+00 
Dieldrin 1.16-06 NA NA NA 1.16-06 Liver 1.66-02 NA NA 1.65-02 
gamma-Chlordane 5.4E-08 NA NA NA 5.45-08 Liver 3.66-03 NA NA 3.65-03 
Heptachlor 5poxide I.9E-07 NA NA NA 1.95-07 Liver 1.85-02 NA NA 1.86-02 
Technical Chlordane 1.9E-06 NA NA NA 1.96-06 Liver 1.2E-01 NA NA 1.2E-01 
Lead - NA NA NA - NA NA 

MACTEC ^ Ung and Consulting, 1 nc. 
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TABLE 9.12.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EXPOSURE EXPOSURE 
MEDIUM 

MEDIUM POINT 

EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL 
.COMBINED FISH DIET TOTAL 

[[RECEPTOR TOTAL~ 

N0T5S: 

CHEMICAL 
INGESTION 

Mercury NC 
Mercury (methyl) NC 
Zinc NC 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.35-06 

CH6MICAL TOTAL 2.35-05 

CARCINOGENIC RISK 

EXTERNAL EXPOSURE 
INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 5.36-06 

26-05 

RADIONUCLIDE TOTAL I I
 ' 

I I 
2E-05 
2E-05 
2E-05 

TOTAL RISK ACROSS ALL MEDIA 
7E-0S 
7E-05 

NC - Nol carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 


- - Nol calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: RAR 


Checked by: KJA 


NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Immune system 2.3E-01 NA NA 
Developmenlal toxicity 9.9E-0I NA NA 
Hematological sysiem 2.2E-02 NA NA 

NA NA 

5.4E+O0 0.05+00 -

1 1 1 

TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI 

TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

TOTAL NERVOUS SYSTEM HI » 

TOTAL NOAEL HI 

TOTAL SKIN HI = 

EXPOSURE 

ROUTES TOTAL 


2.36-01 
9.96-01 
2.26-02 

5.46+00 

5.4E+00 

5.46+00 
S.4E+00 

6.9E+O0 
6.9E+00 

MACTEC Engineering arid Consulting, Inc. 
51226.25 
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TABLE 9.I3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE • RECREATIONAL ANGLER - ADULT • COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2,3,7.8-TCDD 1.86-07 NA 4.26-08 NA 2.25-07 NA 

I7i!ir,-!:ir 
CHEMICAL TOTAL 1.86-07 - 4.2E-08 26-07 0.0E+.0 - OE+00 

. EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL  I . I  . 1 1 

26-07 I  I 1  0E+O0 

EXPOSUREM6DIUM TOTAL. ' 26-07 0E+O0 
SOIL TOTAL 2E-07 0E+00 

• 

SEDIMENT S6D1M6NT ALL6NDALE POND 2-Melhylnaphlhalcne NC NA NC NA Lung 1.76-07 NA 1,56-07 3,35-07 
Accnaphlhylcne NC NA NC NA Liver 4.16-07 NA 3.66-07 7.86-07 
Benzo(a)ant—_cene 1.16-08 NA 9.6E-09 NA 2.0E-08 Kidney 2.96-06 NA 2.66-06 5.46-06 
Benzo(a)pyrene I.3E-07 NA 1.16-07 NA 2.46-07 Kidney 3.46-06 NA 3.06-06 6.45-06 
Benzo(b)-Uoranthene 1.46-08 NA 1:25-08 NA 2.65-08 Kidney 3.76-06 NA 3.36-06 7.06-06 
Benzo(g.h,i)perylenc NC NA : NC NA Kidney 1.7E-06 NA 1.56-06 3.26-06 

•; . .1. . .1H,. Benzo(k)fluoran thene 1.26-09 NA 1.16-09 NA 2.3E-09 Kidney 3.3E-06 NA 2,96-06 6.26-06 
bis(2-Elhylhexyl)phthalale 2.06-10 NA 1.35-10 NA 3.35-10 Liver 4.16-06 NA 2.86-06 ' 6.86-06 
Dibenzo(a.h)anthracene 6,46-08 NA 5.66-08 NA 1.25-07 Kidney 1,76-06 NA 1.55-06 3.26-06 
!ndeno( 1.2,3-cd)pyrene 10E-08 NA 9.05-09 NA 1.96-08 Kidney 2.7 E-06 NA 2.46-06 5,16-06 

, :.«,:•„ Penlachlorophenol 3,46-09 NA 5.85-09 NA 9.26-09 Liver/ Kidney 5.5E-06 NA 9.45-06 1.56-05 
Phenanthrene NC NA '•" NC NA Kidney 4,16-06 NA .1.65-06 7.76-06 
alpha-Chlordane 1.76-11 NA 4.7E-I2 NA 2.26-11 Liver 5.75-07 NA 1,66-07 7.36-07 
Aroclor-1254 2.16-08 NA 2.06-08 NA 4.16-08 Immune sysiem 3.16-03 NA 2.9E-03 6.06-03 
Aroclor-1260 1,75-09 NA 1.7E-09 NA 3.46-09 Immune svslem 2.55-04 NA 2.45-04 5.05-04 
Aroclor-1268 6.96-10 NA 6.66-10 NA 1.36-09 Immune sysiem 1,OE-04 NA 9.66-05 • 2.06-04 . 
della-BHC NC NA NC NA Liver/ Kidney I.2E-07 NA 8.16-08 2.05-07 
Dieldrin 6.36-10 NA 4.36-10 NA " I.IE-09 Liver 4,66-06 NA 3.1 6-06 7.76-06 
endosulfan II NC NA NC NA Kidney 1,66-07 NA 1.16-07 2.66-07 
5ndosulfan sulfate NC NA NC NA Kidney 1.1 6-08 NA 7,86-09 1.96-08 
6ndrin aldehyde NC NA NC NA Nervous system 2,56-07 NA 1,76-07 4.16-07 
Endrin Ketone NC NA NC NA Nervous sysiem 3,26-07 NA 2.2E-07 5.46-07 
gamma-Chiordane 2.6E-II NA 7.15-12 NA 3.36-11 Liver 8.66-07 NA 2.46-07 1,IE-06 
Technical Chlordane 9.9E-I0 NA 2.75-10 NA 1.36-09 Liver 3.36-05 NA 9.06-06 4.26-05 
Antimony NC • NA NC NA Adverse clinical signs 3.16-04 NA 3.16-04 
Arsenic 3.86-08 NA 7.7E-09 NA 4.66-08 Skin 4.96-04 NA 1.05-04 5.96-04 
Cadmium NC NA NC NA Kidney 3.16-05 NA 8.36-06 3.96-05 
Chromium NC NA NC NA NOA5L 2.06-03 NA 2.0E-03 
Lead NA NA NA 
Manganese NC NA NC NA NOA6L 1.95-04 NA 1.95-04 

: . . • - • :  . Mercury NC NA NC , NA Immune sysiem 8.26-05 NA 8.25-05 
Nickel NC NA L NC NA Developmental toxicily 3.46-05 NA 3.45-05 
Thallium NC NA NC NA NOA6L 2.26-03 NA 2.26-03 
Vanadium . .  . NC NA NC NA NOA6L 1.76-04 NA 1.76-04 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.13.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARC1NOCENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.76-06 NA 7.66-07 NA 4.56-06 NA 
Toxicily 6quivalency (PCB Congeners) - Man 7.36-11 NA 1.56-11 NA 8.86-1 1 NA 

CHEMICAL TOTAL 4.05-06 - 1.05-06 55-06 9.0E-03 0,05+00 3.46-03 16-02 

' EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL | |  I I -
56-06 

I I 1 II 
II IE-02 

EXPOSURE MEDIUM TOTAL 56-06 IL IE-02 

II  . 
SEDIMENT TOTAL . SE-06 II IE-02 | 

SURFAC6 SURFACE WAT6R ALL6NDALE POND Telrachloroelhene 1,66-10 NA 2.75-08 NA 2.7E-0S Liver 1,86-07 NA 2.95-05 2.96-05 
WATER bis(2-Elhylhexyl)phlhaIate 6.1E-12 NA 2.66-09 NA 2.6E-09 Liver 1,36-07 NA 5.46-05 5.46-05 

Aldrin 8.2E-11 NA 2.0E-09 NA 2.1 E-09 Liver 9,36-07 NA 2.36-05 2.46-05 
alpha-Chlordane 1.16-13 NA 6.0E-11 NA 6.0E-11 Liver 3.56-09 NA 2.05-06 2.06-06 
Aroclor-1254 5.26-10 NA - NA 5.2E-IO Immune sysiem 7,66-05 NA 7.66-05 
della-BHC NC NA NC NA Liver / Kidney 8.16-08 NA 8.65-06 S.76-06 
Endosulfan Sulfate NC NA NC NA  Kidney 1,86-07 NA 1.86-07 
Endrin Aldehyde NC NA NC NA Nervous system 2.46-08 NA 4.65-06 4.66-06 
gamma-Chlordane 3.86-12 NA 2.2E-09 NA 2.2E-09 Liver 1,36-07 NA 7.26-05 7.26-05 
Arsenic 2.96-09 NA 5.05-09 NA 7.96-09 Skin 3.76-05 NA 6,56-05 1.06-04 
Barium NC NA NC NA Cardiovascular system 1.65-06 NA 4.06-05 4,15-05 
Chromium NC NA NC NA NOAEL 1.55-05 NA 2.16-03 2,16-03 
Lead - NA NA NA 
Manganese NC NA NC NA NOAEL 1.06-04 NA 4,56-03 4.66-03 
Mercury NC NA NC NA Immune sysiem 2.76-08 NA 6,76-07 7.06-07 
Thallium NC NA NC NA NOAEL 1,26-04 NA 2.05-04 3.26-04 
Nitrate . ' NC NA NC NA • Hematological system 1 26-06 NA 1.26-06 
Nilrile-N NC __ NA NC NA Hematological sysiem 3.56-06 NA 3.56-06 
Toxicity Equivalency (Dioxins/Furans)  Mam 7.2E-0S ~ NA 4.0E-04" '. NA 4 - 1 - 4 NA" 

CH6MICAL TOTAL 7.65-08 4,06-04 46-04 .1,66-04 005+00 7.1 E-03 86-03 

- 6XPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL 

46-04 
I I 1 . 1 

L 86-03 

6XPOSUREM6DIUM TOTAL . . ,46-04 [ 86-03 
(SURFACE WATER TOTAL 4E-04 1 8E-03 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphlhylene NC NA NA NA Liver 6.45-06 NA NA 6.45-06 
Benzo(a)anthracene 3.4E-08 NA NA NA 3.4E-08 Kidney 8.96-06 NA NA 8:96-06 ". 
Benzo(a)pyrene 3.6E-07 NA NA NA 3.6E-07 Kidney 9.66-06 NA NA 9.66-06 
Benzo(b)fluoran thene 3.8E-08 NA NA NA 3.SE-08 Kidney 1.06-05 NA NA 1.0E-05 
Benzo(g,h,i)peryIene NC NA NA NA Kidney 4.25-06 NA NA 4.26-06 
Dibe—_(a.h)anthracene . 1.3E-07 NA NA NA 1.35-07 Kidney 3.46-06 NA NA 3.46-06 

MACTEC Ei ahd Consulting, Inc. 
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TABLE9.I3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET- EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Indeno( 1,2.3-cd)pyrene 1.86-08 NA NA NA I.SE-08 Kidney 4.7 E-06 NA NA 4.76-06 
Phenamhrene NC NA NA NA Kidney 6.26-03 NA NA 6.26-05 
4,4'-DDD 1.06-07 NA NA NA 1.06-07 Liver 4,95-03 NA NA 4.96-03 
4,4'-DDE 2,85-07 NA • NA NA 2.86-07 Liver 965-03 NA NA 9.65-03 

• - u i . - . 4,4'-DDT 8.86-08 NA NA NA 8.86-08 Liver 3.05-03 NA NA 3.05-03 
alp—i-Chlordane 2.5E-07 NA NA NA 2.5E-07 Liver S.2E-03 NA NA 8.26-0.1 
Aroclor-1254 1.25-04 NA NA NA 1,2 E-04 Immune sysiem 1.86+01 NA NA 1.86+01 
Aroclor-1268 1,85-06 NA NA NA 1.86-06 Immune sysiem 2.66-01 NA NA 2.6E-0I 
bcla-BHC 3.06-OS NA NA NA 3.05-08 Liver / Kidney 3.26-04 NA NA 3.26-04 
Dieldrin 4.76-06 NA . NA NA 4.7E-06 Liver 3.46-02 NA NA 3.46-02 

' " " ' ' • • : • ' Endosulfan Sulfate NC NA NA NA Kidney 3.26-05 NA NA 3.26-05 
Endrin Aldehyde NC NA NA NA Nervous system 3.2E-04 NA NA ' 3,26-04 
gamma-Chlordane 9.26-08 NA NA NA 9.26-08 Liver 3.16-03 NA NA 3.16-03 
Heptachlor 7.46-08 NA NA NA 7.46-08 Liver 1.95-04 NA NA 1.96-04 
Heptachlor Epoxide 3.3E-07 . NA NA NA 3.36-07 Liver 1.65-02 NA NA 1.66-02 
Technical Chlordane 5.4E-06 NA NA NA 5.45-06 Liver 1.SE-0I NA NA 1.86-01 
Cadmium NC NA NA NA Kidney 1.2E-02 NA NA 1.26-02 
Chromium NC NA NA NA NOA5L 6.6E-03 NA NA 6,66-03 
Lead NA NA NA NA NA - _ 
Manganese NC NA NA NA NOAEL 9.26-03 NA NA 9.26-03 
Mercury NC NA NA NA Immune system 9.25-02 NA NA 9.25-02 
Mercury (methy!) NC NA NA NA Developmental toxicity 4.06-01 NA NA 4.06-01 
Toxicity Equivalency (PCB Congeners) - Man 1.6E-04 NA NA NA 1.66-04 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.5E-03 NA NA NA 1.55-03 NA NA " 

CHEMICAL TOTAL I8E-03 - 26-03 1.9E+0I 0.06+00 1.95+01 

RADIONUCLIDE TOTAL | | | | 1 1 1 r ' EXPOSURE POINT TOTAL 26-03 | 1.96+01 

EXPOSUR6 MSDIUM TOTAL 26-03 L95-+01 
COMBINED FISH DIET TOTAL 2 E-03 | 1.9E+01 

IRECEPTOR TOTAL 2 E-03 || 1.9E+01 | 

TOTAL RISK ACROSS ALL MEDIA 2 E-03 J T O T A L H A Z A R D A C R O S S A L L M E D I A I.9E+01 | 

NOTES: TOTAL ADVERSE CLINICAL SIGNS III = 3.1 E-04 

NC - Not carcinogenic by this exposure roule, TOTAL CARDIOVASCULAR SYSTEM 111 - 4. IE-05 

NA • Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY III - 4.0E-01 

-- - Nol calculaled; dose-respo se dala and/or dermal absorption values are not available. 
_. 

Prepared by: KM TOTAL HEMATOLOGICAL SYSTEM HI = 4.SE-06 

Checked by: MJM TOTAL IMMUNE SYSTEM HI = 1.8E+01 

TOTAL KIDNEY HI = 1.3E-02 

TOTAL LIVER HI = 2.6E-01 

-
TOTAL NERVOUS SYSTEM HI = 3.3E-04 

' • ' • • ' ' • ' • • TOTAL NOAEL HI - 2.7E-02 

-
TOTAL SKIN HI = 6.9E-04 

-
MACTEC Engineering and Consulting, Inc. 
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TABLE 9.14.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

SOIL SOIL ALLENDAL6 POND 2,3,7,8-TCDD 2.7E-07 NA 1.6E-07 NA 4.3E-07 NA 

,, ii-"',. 
: "i 7 

iSltjr.ri,:.',.: CHEMICAL TOTAL 2.7E-07 1.6E-07 46-07 0.06+00 06+t.O 

RADIONUCLIDE TOTAL |	 | I I 1 1 1 II 
EXPOSURE POINT TOTAL ' , . 46-07 || 06+O0 

EXPOSURE MEDIUM TOTAL 45-07 || 05-+00 
SOIL TOTAL 4E-07 II 0E+00 

• 

SEDIM6NT S6DIM6NT ALLENDAL6 POND 	 2-Methylnaphthalene NC NA NC NA Lung 2.76-07 NA 5.06-07 7.76-07 

Acenaphthylene NC NA NC NA Liver 6.46-07 NA 1.26-06 1.86-06 

Benzo( a)anIhracene 1.76-08 NA 3. IE-08 NA 4.86-08 Kidney 4.5E-06 NA 8.36-06 1.3E-05 

Benzo(a)pyrene 2.06-07 NA 3.7E-07 NA 5,76-07 Kidney 5.35-06 NA 9.86-06 1.55-05 

Benzo(b)fluoran thene 2,26-08 NA 4.0E-08 NA 6,26-08 Kidney 5.8E-06 NA 1.16-05 1,75-05 

Benzo(g.h,i)peryIene NC NA NC NA Kidney 2.65-06 NA 4.96-06 7.56-06 

Benzo(k)fluo—nthene 1.95-09 NA 3.6E-09 NA 5,56-09 Kidney 5.1 6-06 NA 9.66-06 1.56-05 

bis(2-6lhylhexyl)phthalale 3,06-10 NA 4.36-10 NA 7.45-10 Liver 6.36-06 NA 9.16-06 1.55-05 

Dibenzo(a.h)anthracene 9.95-08 NA 1.86-07 NA 2.S6-07 Kidney 2,65-06 NA 4.96-06 7.55-06 

IndenoO ,2.3-cd)pyrene 1.65-08 NA 2.96-08 NA 4,56-08 Kidney 4.25-06 NA 7.85-06 1.26-05 

Pentachlorophcnol 5.36-09 NA 1.96-08 NA 2,46-08 Liver/ Kidney 8,65-06 NA 3,15-05 3.95-05 

Phcnanlhrene NC NA.. . NC NA Kidney 6.35-06 NA 1.26-05 1,86-05 


Cl-r-rrM1 	 alpha-Chlordane . 2.76-11 NA 1.56-11 NA 4,26-11 Liver 8.95-07 NA 5,16-07 1.46-06 
Aroclor-1254 3.36-OS NA 6.5E-OS NA 9,86-08 Immune sysiem 4,76-03 NA 9.56-03 1.45-02 
Aroclor-1260 2.75-09 NA 5.4E-09 NA 8,1 6-09 Immune sysiem 4.06-04 NA 7.9E-04 1.26-03 
Aroclor-1268 1.15-09 NA 2.16-09 NA 3,25-09 Immune system 1.65-04 NA 3.15-04 4.75-04 
della-BHC NC NA NC NA Liver/ Kidney 1.85-07 NA 2,66-07 4.55-07 
Dieldrin 9,86-10 NA 1.45-09 NA 2.4E-09 Liver 7.16-06 NA 1.05-05 1.75-05 
6ndosui—n II NC NA NC NA Kidney 2.45-07 NA 3,5 E-07 5.96-07 
Endosulfan sulfate NC NA NC NA Kidney 1.86-08 NA 2.56-OS 4.36-08 
6ndrin aldehyde NC NA NC NA Nervous sysiem 3.86-07 NA 5.55-07 9.36-07 
Endrin Kelone NC NA NC NA Nervous sysiem 5.06-07 NA 7.26-07 - 1.26-06 
gamma-Chlordane 4.06-11 NA 2.36-11 NA 6.36-11 Liver 1.3E-06 NA 7.75-07 2.16-06 
Technical Chlordane 1.5 E-09 NA 8.86-10 NA 2.46-09 Liver 5.16-05 NA 2,95-05 8.16-05 
Antimony NC NA NC NA Adverse clinical signs 4.7E-04 NA 4.76-04 
Arsenic 5.96-08 NA 2.56-08 . NA 8.46-08 Skin 7.7E-04 NA 3.36-04 1,1 E-03 
Cadmium NC NA NC NA Kidney 4.7E-05 NA 2.7E-05 7.5E-05 

' • ' • " ' Chromium NC NA NC NA NOA6L 3.1 E-03 NA 3.1 E-03 
Lead NA NA NA -
Manganese NC NA NC NA NOA6L 3.06-04 NA 3.0E-O4 
Mercury NC NA NC NA Immune sysiem 1.36-04 NA 1.36-04 
Nickel NC NA . NC NA Developmental toxicily 5.36-05 NA 5,3 E-05 

' . : . i . • • ' • ' . ! Thallium NC NA NC NA NOA6L 3.46-03 NA 3.4E-03 
Vanadium NC NA NC NA • NOAEL 2.66-04 NA 2.66-04 

MACTEC Engineering and Consulting, Inc. 
5I22-..25 

l ^ \V i ; - . iV-na i l>NAt t . . k^ Page 1 of 3 

http:iSltjr.ri


TABLE 9.14.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET - EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Toxicily Equivalency (Dioxins/Furans) - Mam 5.85-06 NA , 2,56-06 NA 8,36-06 NA

Toxicity Equivalency (PCB Congeners) - Man 1.1E-10 NA. 4.95-11 NA 1.65-10 NA 

CH6MICAL TOTAL 6.35-06 3.36-06 IE-05 I.4E-02 0.05+00 1.15-02 35-02-

RADI0NUCLID6 TOTAL | | | | 1 1 1 
EXPOSURE POINT TOTAL IE-05 3E-02 

EXPOSURE MEDIUM TOTAL IE-05 36-02 

11 
SEDIMENT TOTAL II IE-05 II 3E-02 

SURFACE SURFACE WATER ALLENDALE POND .eirachloroethene 2.66-10 NA 3.06-08 NA 3.06-08 •' Liver 2.86-07 NA 3.26-05 3.26-05 
WAT6R bis(2-Elhylhexyl)phthalate 9.56-12 NA 2.9E-09 NA 2.96-09 Liver 2.06-07 NA 6.06-05 6.06-05 

Aldrin 1.36-10 NA 2.2E-09 NA 2.4E-09 Liver 1.55-06 NA 2.5E-05 2.76-05 
alpha-Chlordane 1.66-13 NA ' 6.7E-11 NA 6.75-11 Liver 5.55-09 NA 2.26-06 2.26-06 

. . . - • i Aroclor-1254 8.16-10 NA NA 8.1E-10 Immune sysiem 1.25-04 NA 1.26-04-
delta-BHC NC NA NC NA Liver/ Kidney 1.36-07 NA 9,66-06 9.86-06 
Endosulfan Sulfate NC NA NC " NA Kidney 2.85-07 NA 2.86-07 
Endrin Aldehyde NC NA NC NA Nervous system 3.76-08 NA 5.16-06 5.26-06 
gamma-Chiordane 5.96-12 NA 2.4E-09 NA 2.46-09 Liver 2.05-07 NA 8.1 E-05 8.16-05 
Arsenic 4.56-09 NA 5.66-09 NA "1.06-08 Skin 5.86-05 NA 7.36-05 1.36-04 
Barium NC NA NC NA Cardiovascular svslem 2.55-06 NA 4,46-05 4.76-05 
Chromium NC NA NC NA NOAEL 2.46-05 NA 2.46-03 2,46-03 
Lead NA NA NA • 
Manganese NC NA NC NA NOA6L 1.66-04 NA 5.1 5-03 5.26-03 ' 
Mercury NC NA NC, NA Immune svslem 4.2E-0S NA 7,56-07 7,96-07 
Thallium NC NA NC NA NOA6L 1 86-04 NA 2.36-04 4,1 6-04 
Nitrate NC NA NC NA Hcmalological sysiem 1.96-06 NA 1.96-06-_ , _ : ' 

_Nilnte-N , . N C  - ' NA — NC- " NA —Hcmalological system- - • -5-6-06 -- NA - — ._ . 5.56-06, 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.15-07 NA 4.56-04 NA 4.56-04 NA 

CHEMICAL TOTAL 1.26-07 4,56-04 46-04 - 5.66-04 0.0E-+O0 8.0E-03 95-03 

• 

RADIONUCLIDE TOTAL  I I  I I 1 . 1 • 1.  - 4 
EXPOSURE POINT TOTAL 46-04 - 96-03 

• •

SURFACE 
• 

W

EXPOSURE M6DIUM TOTAL

ATER TOTAL 

. . 46-04 

4E-04 1 
96-03 

9E-03 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphthylene 
Benzo(a)antItracene
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Benzo(g,h,i)perylene 
D_enzo(a,h)anth—cene 
Indeno(l ,2.3-cd)pyrene 
Phenanlhrene 

- 
NC 

3.5E-08 
3.7E-07 • 
4.0E-08 

NC 
1.3E-07 
1.85-08 

NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.. NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.56-03 
3.75-07 
4.06-08 

1.3E-07 
1.86-08 

:

Liver 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 

.

6.65-06 
9.25-06 
9.95-06 
1.16-05 
4.35-06 
3.56-06 
4.86-06 
6.46-05 

NA 
-NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA • 
NA 

6.6E-06 
9.2E-06 
9.96-06 
1.1 E-05 
4.36-06 
3-5E-06 
4.8E-06 
6.4E-05 
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TABLE 9.14.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

4,4'-DDD 1.06-07 NA NA NA 1.06-07 Liver 5 1 E-03 NA NA 5.16-03 
4,4'-DDE 2.96-07 NA NA NA 2.95-07 Liver 9.96-03 NA NA 9.96-03 
4,4'-DDT 9,16-08 NA NA NA 9.16-08 Liver 3.16-03 NA NA 3.15-03 
alpha-Chlord—— 2.56-07 NA • NA NA 256-07 Liver 8.56-03 NA NA 8,56-03 

„ • ; ; - ' • :• Aroclor-1254 1,36-04 NA NA NA 1.36-04 Immune sysiem 1.95+01 NA NA 1,96+01 
Aroclor-1268 1.85-06 NA NA NA 1.85-06 Immune system 2.66-01 NA NA 2.65-01 
beui-BHC 3.16-08 NA NA NA 3.16-08 Liver/Kidney 3.36-04 NA NA 3,36-04 
Dieldrin 4.86-06 NA NA NA 4.86-06 Liver 3.56-02 NA NA 3.56-02 
Endosulfan Sulfate NC NA NA NA Kidney 3.36-05 NA NA 3.35-05 
Endrin Aldehyde NC NA NA NA Nervous sysiem 3.35-04 NA NA 3.35-04 
gamma-Chlordane 9.5E-08 NA NA NA 9.56-08 Liver 3.26-03 NA NA 3.26-03 
Heptachlor 7.6E-08 NA NA NA 7.66-08 Liver 2,05-04 NA NA V. 2.06-04 
Heptachlor Epoxide 3.4E-07 NA NA NA 3.46-07 Liver 1.76-02 NA NA 1.76-02 
Technical Chlordane 5.6E-06 NA NA NA 5.6E-06 Liver 1,96-01 NA NA i_. I.9E-01 
Cadmium NC NA NA NA Kidney 1.35-02 NA NA 1.36-02 
Chromium NC NA NA NA NOA6L 6.86-03 NA NA 6.86-03 
Lead NA NA . NA - NA NA 
Manganese NC NA NA NA NOA6L 9.56-03 NA NA 9.56-03 
Mercury NC NA NA NA Immune system 9.56-02 NA NA 9.56-02 
Mercury (methyl) , . NC NA NA NA Developmental toxicity 4.16-01 NA NA 4.16-01 
Toxicity Equivalency (PCB Congeners) - Man 1.6E-04 NA NA NA 1,66-04 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam I.5E-03 NA NA NA 1,55-03 NA NA 

CHEMICAL TOTAL 1.8E-03 26-03 2.06+01 0.06+00 2.06+01-
RADIONUCLIDE TOTAL 1 I I 1 II 

EXPOSURE POINT TOTAL 26-03 || 2.06+01 
EXPOSUR6 MEDIUM TOTAL 25-03 ||';.- 2.05+01 

COMBINED FISH DIET TOTAL 2E-03 II 2.0E+01 

( R E C E P T O R T O T A L 2E-03 | 2.0E+01 

TOTAL RISK ACROSS ALL MEDIA 2 E-03 J T O T A L H A Z A R D A C R O S S A L L MEDIA 2.0E+0I 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI = 4.7E-04 

NC - Nol carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 4.7E-05 

... . , . NA - Not applicable; exposure route not applicable for this chemical/exposure mediu rt, TOTAL DEVELOPMENTAL TOXICITY HI = 4.1E-01 

- - Nol calculated; dose-response data and/or dermal absorption values are not avaiia -e. 

-

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 7.4E-06 

.•...-.• . . .1- Checked by: MJM TOTAL IMMUNE SYSTEM HI = 1.9E+01 

TOTAL KIDNEY 111 = 1.3E-02 

TOTAL LIVER HI = 2.7E-01 

-
TOTAL NERVOUS SYSTEM HI = 3.4E-04 

TOTAL NOAEL HI = 3.1 E-02-
-

TOTAL SKIN HI = 1.2E-03 
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TABLE 9.I5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphthylene NC NA NA NA Liver 1.05-05 NA NA 1.06-05 
Benzo(a)anlhracenc 2.65-08 NA NA NA 2.66-08 Kidney 1.46-05 NA NA 1.46-05 
Benzo(a)pyrene 2.86-07 NA-i, ; NA NA 2.86-07 Kidney 1.55-05 NA NA I.5E-05 

T-i_r-r._r!j Benzo(b)(luoranthene 3.0E-0S NA NA NA 3.0E-08 Kidney 1.65-05 NA NA' 1.66-05 
Benzo(g—,i)perylene NC NA NA NA Kidney 6,56-06 NA NA 6.56-06 
Dibenzo(a,h)anthracene 1.05-07 NA NA NA 1 .OE-07 Kidney 5.36-06 NA NA 5.36-06 
Indcno( 1,2,3-cd)pyrenc 1.45-08 NA NA NA I.4E-08 Kidney 7.36-06 NA NA 7.36-06 
Phenanthrene NC NA NA NA Kidney 9.86-05 NA NA 9.86-05 
4,4'-DDD 7.9E-08 NA NA NA 7.9E-08 Liver 7.76-03 NA NA 7.7E-03 
4,4'-DDE 2.2E-07 NA NA NA 2.2E-07 Liver 1.56-02 NA NA 1,56-02 
4,4'-DDT 6.9E-0S NA . NA NA 6.9E-08 Liver 4.76-03 NA NA 4,76-03 
alpha-Chlordane 1.9E-07 NA NA NA 1.9E-07 Liver 1.36-02 NA NA 1,36-02 
Aroclor-1254 9.76-05 NA NA NA 9.7E-05 Immune sysiem 2.86+01 NA NA. 2.86+01 
Aroclor-1268 1.46-06 NA NA NA 1.4E-06 Immune sysiem 4.06-01 NA NA 4.06-01 
bela-BHC 2.36-08 NA NA NA 2.36-08 Liver/Kidney 5.06-04 NA NA 5.06-04 
Dieldrin 3.7E-06 NA NA NA 3,76-06 Liver 5,36-02 NA NA 5.36-02 
Endosulfan Sulfate NC • NA NA NA Kidney 5,05-05 NA NA 5.05-05 
Endrin Aldehyde NC NA NA NA Nervous sysiem 5.06-04 NA NA 5.05-04 
gamma-Chlordane 7.26-08 NA NA NA 7.26-08 Liver 4,86-03 NA NA 4.86-03 
Heptachlor 5.86-08 NA NA NA 5.86-08 Liver 3.05-04 NA NA 3.05-04 
Heptachlor Epoxide 2.66-07 NA NA NA 2.66-07 Liver 2.56-02 NA NA 2.55-02 
Technical Chlordane 4.25-06 NA NA NA 4.26-06 Liver 2.85-01 NA NA 2.85-01 
Cadmium NC NA-ii.: NA NA Kidney 1.96-02 NA NA 1.96-02 

•-•iir:.-;i" Chromium NC NA NA NA NOAEL 1.06-02 NA NA 1.06-02 
Lead NA NA NA NA NA 
Manganese NC NA NA NA NOAEL 1.46-02 NA NA 1.46-02 
Mercury NC NA NA NA Immune sysiem 1.46-01 NA NA 1.46-01 
Mercury (methyl) NC NA NA NA Developmenlal loxicily 6.26-01 NA NA 6.26-01 
Toxicity Equivalency (PCB Congeners)  Man 1.26-04 NA NA NA 1.2 E-04 NA NA
Toxicity Equivalency (Dioxins/Furans) - Mam 1.26-03 NA NA NA 1.26-03 NA NA. 

CH6MICAL TOTAL 1.46-03 16-03 3.05+01 0.06+00 3.06+01 

RAD10NUCLID6 TOTAL | | I I 

EXPOSURE POINT TOTAL 16-03 3.05+01I I 1 II||
EXPOSURE MEDIUM TOTAL 16-03 || 3.06+01 

COMBINED FISH DIET TOTAL IE-03 II 3.0E+01 

.[RECEPTOR TOTAL 1E-03 3.0E+01 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.I5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: CHILD 

EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT INGESTION 

NOTES: 
NC - Nol carcinogenic by ihis exposure route. 


NA - Nol applicable; exposure route nol applicable for Ihis chemical/exposure medium. 


•- - Nol calculated; dose-response data and/or dermal absorplion values are nol available. 


Prepared by: KJA 

Checked by: M1M 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

INHALATION DERMAL 
EXTERNAL

(RADIATION)
 EXPOSURE 

 ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION „ . . . , .  .

D E R M A  L
 \ EXPOSURE 
 |ROUTES TOTAL 

T O T A  L R I S  K A C R O S  S A L  L M E D I  A || 1E-03 T O T A  L H A Z A R  D A C R O S  S A L  L MEDI  A || 3.0E-H-I 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI « 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI = 

MACTEC E and Consulting, Inc. 
5122f,,25 
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TABLE 9.16.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD OUOTIENT (1) 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2,3,7,8-TCDD 2.15-06 NA 2.56-07 NA 2.45-06 NA 

.-(ir-r.-nj. 
CHEMICAL TOTAL 2.16-06 2.56-07 | 26-06 0.06+00 - 06+00 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I  I I 

26-06 
I I 1 

06+00 

EXPOSURE MEDIUM TOTAL 25-06 06+00 

SOIL TOTAL 2E-06 0E+00, 

SEDIMENT S6DIM5NT ALLENDAL6 POND 2-Methylnaphlhalenc NC NA NC NA Lung 1.06-06 NA 4.66-07 1.55-06 
Acenaphthylene NC NA NC NA Liver 2.56-06 NA 1.16-06 3,65-06 
Bei_o(a)an—racene 6.56-08 NA 2.95-08 NA 9.46-08 Kidney 1.76-05 NA 7.76-06 2.55-05 
Benzo(a)pyrenc 7.66-07 NA 3.46-07 NA 1.16-06 Kidney 2.06-05 NA 9.06-06 2.9E-05 
Benzo(b)nuoranlhcnc 8.4E-0S NA 3.7E-08 NA 1,25-07 Kidney 2.2E-05 NA 9,96-06 3.25-05 
Benzo(g,h.i)perylene NC NA NC NA Kidney 1.0E-05 NA 4.56-06 1.55-05 
Benzo(k)nuoranlhene 7,46-09 NA 3.36-09 NA 1.16-08 Kidney 2.06-05 NA S.8E-06 2.96-05 
bis(2-6lhylhexyl)phthalatc 1.26-09 NA 4.06-10 NA 1.66-09 Liver 2.46-05 NA 8.36-06 3.3E-05 
Dibenzo(a,h)an—racene 3.86-07 NA 1.76-07 NA 5.56-07 Kidney 1.06-05 NA 4.56-06 1.56-05 
Indeno(I.2,3-cd)pyrcne 6.16-08 NA 2.76-08 NA 8.86-08 Kidney 1.66-05 NA 7.25-06 2.3E-05 
Pentachlorophcnol 2.06-08 NA 1.76-08 NA 3.86-08 Liver / Kidney 3.36-05 NA 2.85-05 6.1 E-05 
Phenanthrene NC NA,; , NC NA Kidney 2.46-05 NA 1.1 E-05 3.5E-05 
alpha-Chlordane 1.06-10 NA 1.46-11 NA 1,26-10 Liver 3.46-06 NA 4.76-07 3.96-06 . 
Aroclor-1254 1.36-07 NA 6.06-08 NA 1,96-07 Immune system 1.86-02 NA S.76-03 2.76-02 
Aroclor-1260 1.06-08 NA 5.06-09 NA 1.56-08 Immune sysiem 1.56-03 NA 7.36-04 2.36-03 
Aroclor-1268 4.16-09 NA 2.06-09 NA 6.16-09 Immune sysiem 6,06-04 NA 2.96-04 8.96-04 
delta-BHC NC NA ,NC NA Liver/ Kidney 7.1 E-07 NA 2.46-07 9.56-07 
Dieldrin 3.86-09 NA 1.36-09 NA 5.06-09 Liver 2.76-05 NA 9.36-06 3.76-05 
Endosulfan 11 NC NA . NC NA Kidnev 9.46-07 NA 3.26-07 1.36-06 

. . , 5ndosuifan sulfate 
6ndrin aldehyde 

NC 
NC 

NA 
NA 

NC 
NC 

NA 
NA 

K fdney 
Nervous svslem 

6.95-08 
1,55-06 

NA 
NA 

• 2.36-08 
5:05-07 

9.26-08 
2,05-06 

Endrin Ketone NC NA NC NA Nervous sysiem 1:95-06 NA .- 6.66-07 2.66-06 
gamma-Chlordane 1.66-10 NA 2.15-11 NA 1.86-10 Liver 5.26-06 NA. 7,1 6-07 5.96-06 
Technical Chlordane 6.06-09 NA 8,16-10 NA 6,86-09 Liver 2.06-04 NA 2,75-05 2.36-04 
Antimony NC NA NC NA Adverse clinical signs 1.8 6-03 NA 1.86-03 
Arsenic 2.35-07 NA 2.35-08 NA 2.56-07 Skin 3.06-03 NA 3.06-04 3.36-03 
Cadmium NC NA NC NA Kidney 1,86-04 NA 2.56-05 2.15-04 
Chromium NC NA NC NA NOAEL 1.25-02 NA 1.26-02 
Lead NA NA NA 

i Manganese NC NA NC NA NOAEL 1.15-03 NA 1.1 E-03 
Mercury NC NA NC NA Immune sysiem 4.96-04 NA 4.9E-04 

• • • i i i r r t  ' .  . Nickel NC NA.: . NC NA Developmental toxicity 2.06-04 NA 2.0E-04 
Thallium NC NA NC NA NOAEL 1,36-02 NA 1.3E-02 
Vanadium . .  . NC , NA NC NA , NOA5L 1.06-03 NA 1.06-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.16.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK{1) NON-CARCINOGENIC HAZARD QUOTIENT (1) 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE . PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.25-05 NA 2.36-06 NA 2.56-05 NA 
Toxicily Equivalency (PCB Congeners) - Man 4.46-10 NA 4.56-11 NA 4.86-10 NA 

CHEMICAL TOTAL 2.4E-05 - 3.05-06 35-05 3.46-02 0.06+00 1.06-02 66-02 

RADIONUCLIDE TOTAL | I . I I . 1  I I 
[EXPOSURE POINT TOTAL 36-05 66-02 

EXPOSURE MEDIUM TOTAL 3 E-05 66-02 
ISEDIMENT TOTAL 3E-0S II 6E-02 . 

SURFACE SURFAC6 WAT6R ALL6NDAL5 POND -etrachloroclhene 6.66-09 NA 2.26-07 NA 2.36-07 Liver •7.1 6-06 NA 2.45-04 2.46-04 
WATER bis(2-6thylhexyl)phthalale 2.45-10 NA 2.16-08 NA 2.26-08 Liver 5.16-06 NA 4.46-04 4.56-04 

Aldrin 3.36-09 NA 1.66-08 NA 2.06-08 Liver 3.76-05 NA 1.95-04 2.35-04 
alpha-Chlordane 4.26-12  NA 5.06-10 NA 5.06-10 Liver 1.46-07 NA 1.76-05 1.76-05 
Aroclor-1254 2.16-08 NA NA 2.16-08 Immune sysiem 3.16-03 NA . 3.1 E-03 
della-BHC NC NA NC NA Liver / Kidney 3.35-06 NA 7.15-05 . 7.5E-05 
5ndosulfan Sulfate NC NA NC NA . Kidney 7.35-06 NA 7.36-06 
Endrin Aldehyde NC NA NC NA Nervous system 9.56-07 NA 3.85-05 3.96-05 
gamma-Chlordane 1.56-10 NA 1.86-08 NA 1.86-08 Liver 5.15-06 NA 6.06-04 6.06-04 
Arsenic 1.26-07 NA 4.16-08 NA 1.66-07 Skin 1.55-03 NA 5.46-04 2.06-03 
Barium NC NA NC NA Cardiovascular system 6.46-05 NA 3.36-04 3,96-04 
Chromium NC NA NC NA NOA6L 6.16-04 NA 1.86-02 1.86-02 
Lead NA - NA NA 
Manganese NC NA NC NA NOA6L 4.26-03 NA 3.75-02 4.26-02 
Mercury NC NA NC NA Immune sysiem 1.16-06 NA 5.66-06. 6.66-06 
Thallium NC NA NC NA NOA6L 4.76-03 NA 1.76-03 6.46-03 
Nitrate NC NA NC NA Hematological sysiem 4.96-05 NA 4.96-05 
Nitrite-N NC NA NC NA Hematological system 1.46-04 NA 1.46-04 

. , -  -  • —' -.- —   Toxicity 6quivalency (Dioxins/Furans) - Mam 2,95-06 NA 3,35-03 NA 3.3E-03 , _ NA 
. - .  _  _ • 

CHEMICAL TOTAL 3,06-06 3.36-03 36-03 1.46-02 005-100 5.96-02 76-02 

RADIONUCLID6 TOTAL | I 1 ' 1 1 1 1 
EXPOSURE POINT TOTAL 36-03 76-02 

I6XPOSUR5 M5DIUM TOTAL 36-03 75-02 

ISURFACE WATER TOTAL - | 3E-03 7E-02 

BIOTA COMBIN6D FISH DI6T ALLENDALE POND Acenaphthylene NC NA NA NA Liver 6,45-06 NA NA 6.45-06 
B-_o(a)anth—cene 3.4E-08 NA NA NA 3.46-08 Kidney 8.95-06 NA NA 8.96-06 
Benzo(a)pyrene 3.6E-07 NA NA NA 3,66-07 Kidney 9.66-05 NA NA 9.65-06 
Benzo(b)fIuoi_i thene 3.8E-08 NA NA NA 3.86-08 Kidney 1.06-05 . NA NA 1,06-05 
Benzo(g,h,i)perylene NC NA NA NA Kidney 4,25-06 NA NA 4.25-06 
Dibenzo(a,h)anlhracene 1.3E-07 NA NA NA 1.36-07 Kidney 3.46-06 NA NA 3.45-06 
Indeno(I.2,3-cd)pyrene 1.8E-0S NA NA NA 1.86-08 Kidney 4.76-06 NA NA 4.75-06 
Phenanthrene NC NA NA NA Kidney 6.26-05 NA NA 6.25-05 
4,4'-DDD 1.06-07 NA NA NA 1.06-07 Liver 4.96-03 NA NA 4.96-03 
4.4'-DDE 2.8E-07 NA NA NA 2.SE-07 Liver 9.65-03 NA NA 9.66-03 
4,4'-DDT 8.8E-08 NA NA NA 8.8E-0S Liver 3.05-03 NA NA 3.06-03 
alpha-Chlordane 2.5E-07 NA NA NA 2.55-07 Liver 8.25-03 NA NA 8.26-03 
Aroclor-1254 1.26-04 NA NA NA 1.26-04 Immune system 1.86+01 NA NA 1.86+01 
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TABLE 9.16.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK(l) NON-CARCINOGENIC HAZARD OUOTIENT (1) 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Aroclor-1268 l.SE-06 NA NA NA 1.86-06 Immune sysiem 2.65-01 NA NA 2.65-01 
bela-BHC 3.0E-0S NA NA NA 3.06-08 Liver/Kidney 3,25-04 NA NA 3,26-04 
Dieldrin 4.76-06 NA NA NA 4.76-06 Liver 3.46-02 NA NA 3.45-02 
6ndosulfan Sulfate NC NA NA NA Kidney 3.26-05 NA NA 3.26-05 
6ndrin Aldehyde NC NA NA NA Nervous sysiem 3.26-04 NA NA 3.26-04 
gamma-Chlordane 9,26-08 NA NA NA 9.26-08 Liver 3,1 6-03 NA NA 3,16-03 
Heptachlor 7,45-08 NA NA NA 7.45-08 Liver 1 96-04 NA NA 1.96-04 
Heptachlor 6poxide 3,36-07 NA NA NA 3.36-07 Liver 1.66-02 NA NA 1.66-02 
Technical Chlordane 5,45-06 NA NA NA 5.46-06 Liver 1.85-01 NA NA 1.86-01 

, ; • . • . . - .  1 Cadmium NC NA  NA NA Kidney 1.26-02 NA NA 1,25-02 
Chromium NC NA NA NA NOAEL 6.65-03 NA NA 6.66-03 
Lead NA NA NA NA NA 
Manganese NC NA NA NA NOAEL 9,26-03 NA NA 9.25-03 
Mercury NC NA NA NA Immune system 9.26-02 NA NA 9.26-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 4.05-01 NA NA 4.05-01 
Toxicity Equivalency (PCB Congeners) - Man 1.6E-04 NA NA NA 1.66-04 NA NA 

' !" -l '' 
Toxicity 6quivalency (Dioxins/Furans) - Mam 1.56-03 NA . . NA NA 1.55-03 NA NA 

CHEMICAL TOTAL 1.86-03 - - 26-03 1,96+01 0.06+00 j 1.95+01 

RADIONUCLIDE TOTAL I I  I I I I 1 II 
6XPOSUR6 POINT TOTAL 26-03 || 1.95+01 

EXP0SUR6 MEDIUM TOTAL 25-03 || 1.96+01 

COMBINED FISH DIET TOTAL 2E-03 II 1.9E+01 

[RECEPTOR TOTAL 5E-03 J| 1.9E+01 
TOTAL RISK ACROSS ALL MEDIA SE-03 TOTAL HAZARD ACROSS ALL MEDIA | 1.9E+0I 

NOT6S: TOTAL ADVERSE CLINICAL SIGNS H I   |: 1.8E-03 

NC - Nol carcinogenic by (his exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • | 3.9E-04 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = | 4.0E-01 

- - Not calculated; dose-response dala and/or dermal absorption values are not available. -

: . : , . • . : : , 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI =• | 1.9E-04 

Checked by: MJM TOTAL IMMUNE SYSTEM HI = 1.8E+01 

TOTAL KIDNEY III = 1.3E-02 

TOTAL LIVER HI =• 2.6E-01 

-
TOTAL NERVOUS SYSTEM III =• 3.6E-04 

TOTAL NOAEL HI = I.1E-0I 

-
TOTAL SKIN 111- 5.3E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE9.I7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2.3,7.S-TCDD 3.35-06 NA 9.5E-07 NA 4.25-06 NA 

CHEMICAL TOTAL 3.36-06 9.5E-07 - 4E-06 0.06+00 06+00 

RADIONUCLIDE TOTAL I I I I 1 1 1 
EXPOSURE POINT TOTAL 46-06 0E+00 

• 

IEXPOSURE MEDIUM TOTAL 46-06 06+00 
SOIL TOTAL 4E-06 OE+00 | 

SEDIMENT SEDIMENT ALLENDAL6 POND 2-Methylnaphthalene NC NA NC NA Lung 1.66-06 NA 1.56-06 3.1 E-06 
Acenaphthylene NC NA NC NA Liver 3.85-06 NA 3:66-06 7.46-06 
Ber_o(a)-ii— racene I.0E-07 NA 9.4E-0S NA 1.96-07 Kidney 2,76-05 NA 2.55-05 5.26-05 
Benzo(a)pyrene 1.26-06 NA 1.16-06 NA 2.36-06 Kidney 3.26-05 NA 2.96-05 6,16-05 
Benzo(b)fluoran thene 1,36-07 NA 1.26-07 NA 2.56-07 Kidney 3.56-05 NA 3.26-05 6.76-05 

... ,, Benzo(g.h,i)perylene 
Beiizo(k)lluoranlhene 

NC 
1,25-08 

NA 
NA 

NC 
I.I E-08 

NA 
NA 2.26-08 

Kidney 
Kidtiev 

1,65-05 
3.15-05 

NA 
NA 

1.56-05 
2.96-05 

3.16-05 
6.0E-05 

bis(2-6thylhexyl)phlhalatc 1.86-09 NA 1.36-09 NA 3.16-09 Liver 3.SE-05 NA 2.76-05 6,56-05 
Dibenzo(a,h)anthracenc 5.96-07 NA 5.56-07 NA 1,1 E-06 Kidnev 1.66-05 NA 1.56-05 3.16-05 
!ndeno( 1,2,3-cd)pyrene 9.56-08 NA 8.86-08 NA 1.86-07 Kidney 2.56-05 NA 2,46-05 4.96-05 
Pentachlorophcnol 3.26-08 NA 5.75-08 NA 8.86-08 Liver/ Kidney 5.1 5-05 NA 9.26-05 1.46-04 

- l - i - i  r r 1 I Phenanthrene NC • N  A • . . NC NA Kidney 3.86-05 NA 3.56-05 7.36-05 
alpha-Chlordane 1.6E-10 NA 4.6E-11 NA 2.16-10 Liver 5.46-06 NA 1.55-06 6.96-06 

' .11 Aroclor-1254 2.0E-07 NA ' 2.0E-07 NA 3.9E-07 Immune sysiem 2.86-02 NA 2.95-02 5.76-02 
Aroclor-1260 I.6E-08 NA 1.66-08 NA 3.36-08 immune sysiem 2,46-03 NA 2.45-03 4.86-03 
Aroclor-1268 6,46-09 NA 6.45-09 NA 1.3E-08 Immune sysiem 9.45-04 NA 9.46-04 1.96-03 
dclla-BHC NC NA NC NA Liver / Kidney 1.16-06 NA 7.95-07 1.96-06 
Dieldrin 5.9E-09 NA 4.26-09 NA 1.06-08 Liver 4.36-05 NA 3.15-05 7.36-05 
6ndosutfan II NC NA NC NA Kidney 1.56-06 NA 1.06-06 2.56-06 
6ndosulfan sulfate NC NA NC NA Kidney 1.16-07 NA 7.66-08 I.SE-07 
Endrin aldehyde NC NA NC NA Nervous sysiem 2.36-06 NA I.6E-06 3.96-06 
Sndrin Ketone NC NA NC NA Nervous sysiem 3.06-06 NA 2.1 E-06 5.25-06 
gamma-Chlordane 2.4E-10 NA 6.9E-11 NA 3.1E-10 •Liver 8. IE-06 NA 2.3E-06 1.05-05 
Technical Chlordane 9.3E-09 NA 2.6E-09 NA 1.26-08 Liver 3.16-04 NA 8.8E-05 4.06-04 
Antimony NC NA NC NA Adverse clinical signs 2.86-03 NA 2.86-03 
Arsenic 3.5E-07 NA • 7.6E-08 NA 4.36-07 Skin 4.66-03 NA 9.85-04 5.66-03 
Cadmium NC NA NC NA Kidney 2.86-04 NA 8. IE-05 3.75-04 
Chromium NC NA NC NA NOAEL 1.95-02 NA 1.95-02 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 1.86-03 NA 1.85-03 

, 
'. . T l i . r f .  , : 

Mercury 
Nickel 

NC 
NC 

NA 
NA • 

NC 
NC 

NA 
NA 

Immune system 
Developmental (oxicity 

7.76-04 
3,25-04 

NA 
NA 

7.75-04 
3.2E-04 

Thallium NC NA NC NA NOA5L 2,06-02 NA 2.06-02 

... .-, Vanadium NC NA NC NA NOA5L 1.66-03 NA 1.66-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.17.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD • COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Toxicily Equivalency (Dioxins/Furans) - Mam 3.56-05 NA 7.5E-06 NA 4.2E-05 NA 
Toxicily Equivalency (PCB Congeners) - Man 6.8E-10 NA 1.5E-10 NA 8.3E-IO NA 

CHEMICAL TOTAL 3.85-05 9.8E-06 5E-05 	 8.46-02 0.06+00 3.36-02 15-01-
RADIONUCLIDE TOTAL I I  I I I I 1 il 

EXPOSURE POINT TOTAL 	 5E-05 16-01i 
EXPOSURE MEDIUM TOTAL 55-05 II 16-01 

II 
SEDIMENT TOTAL 	 5E-05 • 1 IE-01 

SURFACE SURFACE WATER ALLENDAL6 POND Tetrachloroethene 	 1.05-08 NA 2.7E-07 NA 2.86-07 Liver 1.1 E-05 NA 2.96-04 3.05-04 
WATER 	 bis(2-5lhylhcxyl)phlhalalc 3.86-10 NA 2.66-08 NA 2.76-08 Liver 7.96-06- NA 5.4E-04 5.56-04 

Aldrin 5.16-09 NA 2.0E-0S NA 2.55-0S Liver 5.8E-05 NA 2.36-04 2.96-04 
alpha-Chlordane 6.66-12 NA 6,15-10 NA 6.26-10 Liver 2.2 E-07 NA 2.06-05 2.16-05 
Aroclor-1254 3.36-08 NA NA 3.36-08 Immune sysiem 4 76-03 NA 4.76-03 
dclta-BHC NC NA NC NA Liver/ Kidncv 5.1 E-06 NA 8.86-05 9.36-05 
Endosulfan Sulfate NC NA NC NA Kidney 1,1 E-05 NA I.I E-05 
5ndrin Aldehyde NC NA NC NA Nervous sysiem 1.56-06 NA 4.66-05 4.86-05 
gamma-Chlordane 2.4E-I0 NA 2.26-08 NA 2,26-08 Liver 7.95-06 NA 7,36-04 7,46-04 
Arsenic 1.85-07 NA 5,15-08 NA 2,36-07 Skin 2.3E-03 NA 666-04 3,06-03 
Barium NC -NA NC NA Cardiovascular sysiem 9,95-05 NA 4.06-04 5.05-04 
Chromium NC NA NC NA NOAEL 9.55-04 NA • 2.26-02 2.36-02 
Lead NA NA NA-
Manganese NC NA NC NA NOAEL • 6.5 E-03 NA 4.66-02 5.26-02 
Mercury NC NA NC NA Immune system 1.76-06- NA 6. S 6-06 8.55-06. 
Thallium NC NA NC NA NOA6L 7.3E-03 NA 2.16-03 •• 9.46-03 
Nitrate NC NA NC NA Hematological sysiem 7.6E-05 NA 7.66-05- — — _- • . - _ : . -- _ .. , . _ '. 
Nitriie"-N " ~ ~ ~ N  C NC - - — NA-,- -—Hematological system - -2.2E-4- NA _ . _2.26:04 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.56-06 NA 4.16-03 NA 4.16-03 NA 

CH6M1CAL TOTAL 4.76-06 ' 4.16-03 4E-03 	 2.26-02 0.06+00 7.36-02 96-02-

"I 

RADIONUCLIDE TOTAL I I I I 1 1 - 1 • 
EXPOSURE POINT TOTAL 4E-03 9E-02 

EXPOSURE M6DIUM TOTAL ,. • 4E-03 95-02 
SURFACE WATER TOTAL 	 4E-03 9E-02 | 

BIOTA COMBINED FISH DI6T ALLENDALE POND 	 Acenaphthylene NC NA NA NA Liver 6.66-06 NA NA 6.66-06 
Benzo(a)anthracene 3.55-08 NA NA - NA 3.56-08 Kidney 9.26-06 NA . NA 9,26-06 
Benzo(a)pyrene 3.75-07 NA NA NA 3.76-07 Kidney 9.96-06 NA NA 9.96-06 
Bei_o(b)fl_—inthene 4.06-08 NA NA NA 4.0E-08 Kidney 1,16-05 NA NA 1,16-05 
Benzo(g,h,i)perylene NC NA NA NA Kidney 4.36-06 NA NA 4.36-06 
Dibenzo(a,h)ant—racene 1.3E-07 NA NA NA 135-07 Kidney 3.56-06 NA NA 3.56-06 
lndeno( 1,2,3-cd)pyrene 1.8E-08 NA NA NA 1.86-08 Kidney 4.85-06 NA NA 4.86-06 
Phenanthrene NC NA NA NA Kidney 6.46-05 NA NA 6.46-05 

MACTEC( f n g and Consulting, Inc. 
wN-risk /Urn Is/ii.k'H .l>_'RMH-Residcni-Oid.rf:iiiia-A!-:. SUMMARY 



TABLE 9.17.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

4,4'-DDD I.OE-07 NA NA NA 1.05-07 Liver 5.1 E-03 NA NA 5.1 E-03 
4/T-DDE 2.9E-07 NA NA NA 2.96-07 Liver 9.96-03 NA NA 9.95-03 
4.4'-DDT 9. IE-08 NA NA NA 9.15-08 Liver 3.15-03 NA NA 3.15-03 
alpha-Chlordane 2.5E-07 NA . NA NA 2.56-07 Liver 8.56-03 NA NA 8.56-03 
Aroclor-1254 1,35-04 NA NA NA 1.35-04 Immune sysiem 1.96+01 NA NA". I.9E+01 
Aroclor-1268 I.8E-06 NA NA NA 1.85-06 Immune sysiem 2,66-01 NA NA 2.65-01 
beta-BHC 3. IE-08 NA NA NA 3.15-08 Liver / Kidney 3.36-04 NA NA 3.36-04 
Dieldrin 4.8E-06 NA NA NA 4.86-06 Liver 3.56-02 NA NA 3.55-02 
Endosulfan Sulfate NC NA NA NA Kidney 3,36-05 NA NA 3.35-05 
endrin Aldehyde NC NA • NA NA Nervous system 3,36-04 NA NA 3,36-04 
gamma-Chlordane 9.55-08 NA , NA • NA 9.5E-08 Liver 3.26-03 NA NA 3.26-03 
Heptachlor 7.66-08 NA NA NA 7.66-08 Liver 2.06-04 NA NA 2.06-04 
Heptachlor Epoxide 3.45-07 NA NA NA 3.46-07 Liver 1.7B-02 NA NA . 1.75-02 
Technical Chlordane 5.66-06 NA NA NA 5.66-06 Liver . I.9B-01 NA NA 1.95-01 
Cadmium NC NA NA NA Kidney 1.36-02 NA NA 1.36-02 
Chromium NC NA NA NA NOA5L 6.86-03 NA NA 6.86-03 
Lead NA NA NA NA NA 
Manganese NC NA NA NA NOA6L 9.56-03 NA NA 9.55-03 
Mercury NC NA NA NA Immune system 9.5E-02 NA NA 9.55-02 
Mercury (melhyl) NC NA NA NA Developmental loxicily 4.16-01 NA NA 4.16-01 
Toxicity Equivalency (PCB Congeners) - Man 1.66-04 NA NA NA 1.66-04 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.56-03 NA NA NA 1.56-03 NA NA 

CHEMICAL TOTAL 1.85-03 26-03 2.05+01 O.OEIOO 2,06+01 

RADIONUCLID6 TOTAL I | I I 1 1
EXPOSURE POINT TOTAL 26-03 2.06+01 

EXPOSURE MEDIUM TOTAL 26-03 2.06+01 
COMBINED FISH DIET TOTAL 2 E-03 1 2.0E+01 1 

IIRECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 6E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.0E-H)1 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI = 

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 

- - Not calculated; dose-response dala and/or dermal absorption values are nol available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: MJM TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI • 

TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.18.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

.. NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2,3.7.8-TCDD 9.96-06 NA 8.36-07 NA 1.15-05 NA 

•ei-—-«•• CHEMICAL TOTAL 9.9E-06 8.36-07 - IE-OS O.OE+00 - 06+00 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I I I 

IE-05 
1 1 1 

OE+00 

EXPOSURE MEDIUM TOTAL IE-05 OE+00 
SOIL TOTAL IE-05 0E+00 

SEDIMENT SEDIMENT ALLENDALE POND 2-Methylnaphthalene NC NA NC NA Lung 1.36-05 NA 4.75-06 1.85-05 
Acenaphthylene NC NA NC NA Liver 3.16-05 NA , 1.15-05 4.26-05 
Benzo(a)anthracene 4.06-07 NA 1.56-07 NA 5.56-07 Kidney 2.26-04 NA. 7.85-05 2.95-04 
Benzo(a)pyrenc 4.86-06 NA 1.76-06 NA 6.SE-06 Kidney 2.56-04 NA 9,26-05 3.56-04 
Benzo(b)fiuoranthene 5.26-07 NA 1.96-07 NA 7.16-07 Kidney 2.86-04 NA 1.05-04 3.86-04 
8enzo(g,h.i)perylcne NC NA NC NA Kidney 1.36-04 NA 4.66-05 1.76-04 
Benzo(k)nuoranthene 4.66-08 NA 1.76-08 NA 6.36-08 Kidney 2.56-04 NA 9.06-05 3.46-04 
-is(2-ElhyIhexyl)phlhala„ 7.3E-09 NA 2.06-09 NA 9.36-09 Liver 3.06-04 NA 8.55-05 3.96-04 
Dibenzo(a.h)anthracene 2.4E-06 NA 8.76-07 NA 3.26-06 Kidney 1.36-04 NA 4.65-05 1.76-04 
Indeno(l,2,3-cd)pyrcnc 3.8E-07 NA 1.46-07 NA 5.26-07 Kidney 2.06-04 NA 7.45-05 2.86-04 

,... Pentachlorophcnol 
Phenanthrene 

1.36-07 
NC 

NA 
NA " •• 

8.96-08 
NC 

NA 
NA 

2.26-07 Liver/ Kidney 
Kidney 

4.16-04 
3.06-04 

NA 
NA 

2,96-04 
1.16-04 

7.06-04 
4.16-04 

•-.urr.; in." alpha-Chlordane 6.46-10 NA 7.26-11 • NA 7.26-10 Liver 4.35-05 ' NA 4.86-06 4.86-05 
Aroclor-1254 7.86-07 NA 3.16-07 NA 1.16-06 Immune sysiem 2.36-01 • NA 8.96-02 3,26-01 
Aroclor-1260 6.56-08 NA 2.66-08 NA 9.16-08 Immune sysiem 1.95-02 NA 7,46-03 2.66-02 
Aroclor-1268 2.66-08 NA 1.06-08 NA 3.66-08 Immune sysiem 7.56-03 NA 2.95-03 1.06-02 
della-BHC NC NA NC NA Liver/ Kidney 8.96-06 NA 2.56-06 1.15-05 
Dieldrin  2.36-08 NA 6.66-09 NA 3.06-08 Liver 3,45-04 NA 966-05 446-04 
Endosulfan II -• NC NA NC NA Kidney 1.25-05 NA. 3.36-06 1.56-05 
5ndosulfan sulfate NC NA NC NA K idncy 8 55-07 NA. 2.46-07 1.15-06 

. 5ndrin aldehyde 
6ndrin Ketone 

NC 
NC 

NA 
NA 

NC 
NC 

NA 
NA 

Nervous sysiem 
Nervous sysiem 

1.86-05 
2.46-05 

NA
NA 

5.16-06 
6,76-06 

2.45-05 
3.1 E-05 

gamma-Chlordane 9.76-10 NA 1.16-10 NA 1.15-09 Liver 6.56-05 NA 7.26-06 7.25-05 
Technical Chlordane 3.76-08 NA 4.16-09 NA 4.16-08 Liver 2.56-03 NA 2.86-04 2.75-03 
Antimony NC NA NC NA Adverse clinical signs 2.36-02 NA 2.36-02 
Arsenic 1.46-06 NA 1.26-07 NA 1,56-06 Skin 3.76-02 NA 3.16-03 4,06-02 
Cadmium NC NA,. NC NA Kidney 2.3E-03 NA 2.66-04 2,56-03 
Chromium NC NA NC NA NOA6L 1.56-01 NA 1.56-01 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL I.4E-02 NA I.4E-02 

,.-, Mercury 
Nickel 

NC 
NC 

NA 
NA' '. ' 

NC 
NC 

NA 
NA 

Immune system 
Developmental toxicity 

6,15-03 
2.56-03 

NA 
NA 

6.16-03 
2.56-03 

'",:K!,i,.;,r Thallium NC NA NC NA NOA6L 1.66-01 NA 1.66-01 
Vanadium NC NA NC NA NOA5L 1.2E-02 NA 1.26-02 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.18.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENT/FUTURE 
IRECEPTOR POPULATION: RESIDENT 
[RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) Mam 1-46-04 NA 1.25-05 NA 1.56-04 NA 

Toxicity Equivalency (PCB Congeners; -Man 2.75-09 NA 2,35-10 NA 3.06-09 NA 


CHEMICAL TOTAL 1.55-04 1.56-05 - 25-04 . 6.76-01 0.06+00 1.06-01 86-01 

RADIONUCLIDE TOTAL 1 1 1 • II I I  I I 
EXPOSURE POINT TOTAL 26-04 86-01 

EXPOSUR6 MEDIUM TOTAL 1 2E-04 1 8E-01 
SEDIMENT TOTAL II 2E-04 1 8E-01 

SURFACE SURFACE WATER ALL6NDAL6 POND Telrachloroethene 1.56-08 NA 7.66-08 NA 9.2E-08 Liver 3.35-05 NA 1.66-04 2.06-04 
WATER bis(2-Elhylhexyl)phthalalc 5.7E-10 NA 7.46-09 NA 8.0E-09 Liver 2.46-05 NA 3,16-04 3.36-04 

Aldrin 7.65-09 NA 5.7B-09 NA 1.3E-08 Liver 1.75-04 NA 1.36-04 3.06-04 
alpha-Chlordane 9.85-12 NA 1.7E-10 NA 1.86-10 Liver 6.65-07 NA 1,16-05 1.26-05 

- Aroclor-1254 4.96-08 NA - NA 4.96-08 Immune system 1.46-02 NA 1.46-02 
della-BHC NC NA NC NA Liver / Kidney 1.56-05 NA 5.05-05 6.56-05 
Bndosu! fan Sulfate NC NA NC NA Kidney 3.46-05 NA 3,45-05 
5ndrin Aldehyde NC •• N  A NC NA Nervous system 4.46-06 NA " 2.65-05 3.16-05 
gamma-Chlordane  3.65-10 NA 6.2E-09 NA 6.66-09 Liver 2.46-05 NA 4,26-04 4.45-04 
Arsenic 2.76-07 NA 1.4E-0S NA 2.85-07 Skin - 7.05-03 NA 3.76-04 7.35-03 
Barium NC NA NC NA Cardiovascular sysiem 3.05-04 NA 2.35-04 5.36-04 
Chromium NC NA NC NA NOA6L 2.85-03 NA 1.26-02 1.56-02 
Lead 
Manganese 

-. 
NC 

NA 
NA NC 

NA 
NA NOAEL 

-
1.9E-02 

NA 
NA 2,66-02 4.5E-02 

Mercury NC NA NC NA Immune sysiem 5.06-06 NA 3.96-06 S.9E-06 
Thallium NC NA NC NA NOA6L 2.26-02 NA 1.25-03 2.36-02 
Nitrate NC NA NC NA Hcmalological sysiem 2.36-04 NA 2.36-04 

._ Nilrile-N 
Toxicity 6quivalency (Dioxins/Furans) - Mam 

: NC 
— 6.76-06 

NA 
-NA -

NC 
 I.2E-03

NA 
NA 1.26-03 . . 

Hcmalological system 

— 
6,66-04 

_.- _ 
NA 
NA 

6.66-04 

.. 

CH6MICAL TOTAL 7.1 6-06 I.2E-03 15-03 	 676-02 0.06+00 4.16-02 15-01 -

RADIONUCL1D5 TOTAL | | | I 1 1 1 
6XPOSUR5 POINT TOTAL 16-03 15-01 

6XPOSUR6 M6DIUM TOTAL 15-03 15-01 
ISURFACE WATER TOTAL 1 1E-03 1E-01 

- - • 

BIOTA COMBINED FISH DIET ALLENDALE POND 	 Acenaphthylene NC NA NA NA Liver 1.06-05 NA NA 1,06-05 
Benzo(a)anthraccne 2.6E-0S NA NA NA 2.6E-0S Kidnev 1.46-05' NA . NA 1.46-05 
Benzo(a)pyrene 2.8E-07 NA NA NA 2.85-07 Kidney 1.56-05 NA NA 1.56-05 
Benzo(b)fluoranlhene • 3.0E-08 NA NA NA 3.06-08 Kidney 1.66-05 NA NA 1.66-05 
Benzo(g,h,i)perylene NC NA NA NA Kidney 6,56-06 NA NA 6.55-06 
Dibenzo(a.h)an—racene 1.06-07 NA NA - NA 1.06-07 Kidney 5.36-06 NA NA 5,36-06 
Indeno( 1,2,3-cd)pyrene I.4E-08 NA NA NA 1.45-08 Kidney 7.36-06 NA NA 7.36-06 
Phenanthrene NC NA NA NA Kidney 9,86-05 NA NA 9,86-05 

MACTEC Ei and Consulting, Inc. 
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TABLE 9.IS.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

1 

•! • „ . , . , .  • 

• 

4,4'-DDD 
4.4'-DDE 
4.4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
bela-BHC 
Dieldrin 
Endosulfan Sulfate 
Endrin Aldehyde 
gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Technical Chlordane 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Toxicity Equivalency (PCB Congeners) - Man 
Toxicity Equivalency (Dioxins/Furans) - Mam 

7.95-08 
2.26-07 
6,96-08 
1.96-07 
9.76-05 
1.46-06 
2.36-08 
3.76-06 

NC 
NC 

7.2E-08 
5.SE-08 
2.66-07 
4.26-06 

NC 
NC 

NC 
NC 
NC 

1.2E-04 
1.2E-03 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.96-08 
2.26 
6.96 
1,96 
9.76 
1.46 
2.36 

07 
08 
07 
05 
06 
08 

3.76-06 

7.26-08 
5.86-08 
2,65-07 
4,26-06 

1.26-04 
1.26-03 

Liver 
Liver 
Liver 
Liver 

Immune sysiem 
Immune system 
Liver/ Kidney 

Liver 
Kidney 

Nervous sysiem 
Liver 
Liver 
Liver 
Liver 

Kidney 
NOAEL 

NOA6L 
Immune sysiem 

Developmenlal toxicity 

7.76-03 
1.56-02 
4.76-03 
1.36-02 
2.85+01 
4.06-01 
3.06-04 
5.36-02 
5.06-05 
5.06-04 
4.86-03 
3.06-04 
2.56-02 
2.85-01 
1.96-02 
1,06-02 

1.46-02 
1.45-01 
6.25-01 

-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA " :-
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7,76-03 
1.55-02 
4,76-03 
1,36-02 
2.86+01 
4.06-01 
5.05-04 
5.35-02 
5.06-05 
505-04 
4.85-03 
3,05-04 
2,56-02 
2.85-01 
1.95-02 
1,05-02 

1.46-02 
1.46-01 
6,26-01 

CHEMICAL TOTAL 1.46-03 - - 16-03 3.06+01 0.06+00 - 3.06+01 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL
COMBINED FISH DIET TOTAL 

RADIONUCLIDE TOTAL  I I

 , . 

I I 
16-03 

16-03 
1E-03 

1 1  I I 
1 

' 1 
1 

3.06+01 

3.06+01 
3.0E+01 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

3E-03 
3 E-03 TOTAL HAZARD ACROSS ALL MEDIA 

3.1E+01 
3.1E-H)1 

NOTES: 
NC - Not carcinogenic by this exposure roule. 
N A • Nol applicable; exposure route nol applicable for Ihis chemical/exposure medium. 

-•  Nol calculated; dose-response dala and/or dermal absorption values are not available. 

TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASCULAR SYSTEM HI 
TOTAL DEVELOPMENTAL TOXICITY HI 

Prepared by: KJA 

Checked by: MJM 

TOTAL HEMATOLOGICAL SYSTEM III = 
TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.19.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER • ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT- INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK 1 NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND 2-Methylnaphlhalcne NC NA NC NA Cardiovascular system 1.35-07 NA 1.16-07 2.46-07 

i ii'ii' 4-Chloro-3-methylphenol NC NA NC NA Reproductive system 6.65-06 NA 4.56-06 1.1 E-05 
4-NitrophenoI NC NA'M . NC NA - NA 

-Ill-.LII!/ Acenaphthylene NC NA NC NA Liver 1.86-07 NA 1.66-07 3.46-07 
Benzo(a)anthracenc 8.96-09 NA 7.96-09 NA 1.7E-08 Kidney 2.45-06 NA 2.16-06 4.56-06 
Benzo(a)pyrene 9.26-08 NA 8.2E-08 NA 1.7E-07 Kidney 2.56-06 NA 2.26-06 4.66-06 
Benzo(b)fiuoran thene 1.46-08 NA 1,3 E-08 NA 2,76-08 Kidney 3.86-06 NA 3.46-06 7.26-06 
Benzo(g.h,i)peryIene NC NA NC NA Kidney 2.56-06 NA 2,36-06 4.86-06 
Benzo(k)fluoran thene 6.76-10 NA 5.9E-10 NA 13E-09 Kidney 1.86-06 NA 1,65-06 3,46-06 
bis(2-Ethylhexyl)phthalalc 3.2E-IO NA 2.2E-I0 NA 5.3B-10 Liver 6.6B-06 NA 4.55-06 1,1 e-05 
Dibenzo(a.h)anthracenc 3.46-08 NA 3.0E-08 NA 6,46-08 Kidney 9.16-07 NA 8.05-07 1.76-06 
IndencxT ,2.3-cd)pyrene S. 66-09 NA 7.65-09 NA 1.6E-0S Kidney 2.36-06 NA 2.06-00 4.36-06 
N-Nil—iso-di-n-propylamine 4.06-08 NA 2.76-08 NA 6.76-08 NA 
Penlachlorophenol 7.36-10 NA 1.26-09 NA 2.06-09 Liver / Kidney 1.26-06 NA 2.06-06 3.25-06 
Phenanthrene NC NA NC, NA Kidney 2.45-06 NAi 2.16-06 4.56-06 
alpha-Chlordane 4.96-11 NA 1.35-11 NA 6.26-11 Liver 1.66-06 NA 4.46-07 2.1 5-06 
Aroclor-1254 4.3B-09 NA 4.1 E-09 NA S.35-09 Immune sysiem 6.26-04 NA 5.96-04 1.26-03 

• , , - I  I . 1 1 1  . Aroclor-1260 2,46-10 NA 2.26-10 NA 4.65-10 Immune svslem 3.46-05 NA 3.36-05 6,76-05 
Aroclor-1268 2.76-09 NA 2,66-09 NA 5.36-09 Immune system 4.06-04 NA 3.86-04 7.86-04 
Dieldrin 3.16-10 NA 2,15-10 NA 5.25-10 Liver 2.26-06 NA 1.56-06 3,86-06 
5ndosulfan II NC NA NC NA Kidney 2.1 5-08 NA 1,45-08 3.66-08 
5ndosuIfan sulfate NC NA NC NA Kidney 1.26-08 NA 8.46-09 2,16-08 
gamma-Chlordane 2.36-11 NA'". . 6.26-12 NA 2.96-11 Liver 7.65-07 NA 2.1 6-07 9.76-07 

-. - I H - l i l i  ) Technical Chlordane 
Antimony 

3.46-09 
NC 

NA 
NA 

9.25-10 
NC 

NA 
NA 

4,35-09 Liver 
Adverse clinical signs 

1,15-04 
2.05-04 

NA 
' NA 

3.16-05 1.4B-04 
2.06-04 

Arsenic 4.26-08 NA 8,56-09 NA 5.05-08 Skin 5.45-04 NA 1.16-04 6.56-04 
Cadmium NC NA NC NA Kidney 5.36-05 NA 1.56-05 6.86-05 
Chromium NC NA NC NA NOA6L 1.76-03 NA 1.76-03 
Lead NA - NA NA 
Manganese NC NA NC NA NOA6L 3.06-04 N A „  . 3.06-04 
Mercury NC NA NC NA immune sysiem 5.36-05 NA 5.35-05 
Nickel NC NA NC NA Developmenlal (oxicily 8.86-05 NA ". 8.86-05 
Thallium NC NA NC NA NOA5L 1.86-04 NA I.S6-04 
Vanadium NC NA NC NA N0A5L 1.56-04 NA 1.56-04 
Toxicity equivalency (Dioxins/Furans) - Mam 5.36-06 NA 1.16-06 NA 6.36-06 NA 
Toxicity Equivalency (PCB Congeners) - Man 4.2E-08 NA 8.7B-09 NA 5.16-08 NA 

CHSMICAL TOTAL 5.56-06 | 1.3B-06 - 76-06 4.56-03 0.05+00 1.26-03 66-03 

6XPOSURE POINT TOTAL 

RADIONUCLIDS TOTAL I I I I 
76-06 

1 1 1 
66-03 

- • • '  • 

EXPOSUR6 M6DIUM TOTAL 76-06 66-03 
SEDIMENT TOTAL 7E-06 6E-03 

SURFACE SURFAC5 WAT6R LYMAN MILL POND Acenaphthylene . NC NA NC NA Liver 5.65-11 NA 5.6B-11 
WATER bis(2-6lhylhexyl)phthalale 1.06-10 NA 4.46-08 NA 4,46-08 Liver 2.26-06 NA 9.15-04 9.16-04 

Aldrin 1.76-10 NA 4.26-09 NA 4.36-09 Liver 2.06-06 NA 4.86-05 5.06-05 
alpha-Chlordane 2.96-12 NA 1.66-09 NA 1.76-09 Liver 9.76-08 NA 5.55-05 5.56-05 
6ndosuIfan Sulfate NC NA NC NA Kidney 1.46-09 NA I.4B-09 
Endrin Aldehyde NC NA NC NA Nervous sysiem 4.26-08 NA 8.26-06 8.26-06 
gamma-Chlordane 3.2E-12 NA I.S6-09 NA 1.86-09 Liver 1 IE-07 NA 6.16-05 6 16-05 
Arsenic 3.06-09 NA 5.26-09 NA 8.26-09 Skin 3.96-05 NA 6,85-05 1,16-04 
Barium NC NA NC NA Cardiovascular sysiem 7.65-07 NA 1.95-05 2.06-05 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.19.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Chromium NC NA NC NA NOAEL 2.06-06 NA 2.76-04 2.7E-04 
Lead NA NA NA -
Manganese NC NA NC NA NOAEL 1.46-05 NA 6.06-04 6.1 E-04 
Mercury NC NA NC NA Immune sysiem 3.36-08 NA 8.35-07 8.65-07 
Thallium • NC NA NC NA NOAEL 7.06-05 NA 1,26-04 I.9E-04 
Nitrate . . NC NA NC NA Hematological system 1.25-06 NA 1.2 E-06 
Nilrilc-N NC NA NC NA Hemalologicalsyslem 2.26-06 NA 2.2E-06 -
Toxicity Equivalency (Dioxins/Furans) - Mam 5.6E-08 NA 3.1 E-04 NA 3.1E-04 NA 

CHEMICAL TOTAL 6.0E-08 -- 3.16-04 - 3B-04 1,36-04 0.0E+00 . 2.2E-03 26-03 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL | | 1 1 -

36-04 
1 1 1 

26-03 
• 

- EXPOSURE MEDIUM TOTAL 36-04 26-03 
SURFACE WATER TOTAL 3E-04 2E-03 

BIOTA COMBINED FISH DIET LYMAN MILL POND Accnaphlhylcne NC NA NA NA Liver 6.45-06 NA NA 6.46-06 
Benzo(a)an—racene 1.1 E-07 NA NA NA 1.15-07 Kidney 2.86-05 NA NA 2.86-05 
Benzo(a)pyrene 1.35-06 NA , NA NA 1,36-06 Kidney 3.56-05 NA •NA 3.56-05 
Benzo(b)fluoranlhene 7.26-08 NA NA NA 7.26-08 Kidnev 1.96-05 NA NA 1,96-05 
Benzo(g,h.i)peryIene NC NA NA NA Kidney 2,76-05 NA NA 2,76-05 
Dibenzo(a,h)anthracene 2.95-07 NA NA NA 2.96-07 Kidney 7 76-06 NA NA 7,76-06 
lndeno( 1,2.3-cd)pyrene 1.26-07 NA NA NA 1,26-07 Kidney 3,25-05 NA NA 3.26-05 
Phenanthrene NC NA NA NA Kidney 8.96-05 NA NA 8.96-05 
4,4'-DDD 2.15-07 NA NA NA 2.15-07 Liver 1.05-02 ' NA NA 1.06-02 
M'-DDE 1.05-06 NA NA NA 1.06-06 Liver 3.46-02 NA NA 3.46-02 
4,4'-DDT 3.45-08 NA NA NA 3.45-08 Liver 1.25-03 NA NA • 1,26-03 
alpha-Chlordane 2.35-07 NA NA NA 2.36-07 Liver 7.76-03 NA NA 7.76-03 

.., A—-0M254
Aroclor-1268 

, 1.45-04 
1.46-06 

NA 
NA 

— NA 
NA 

NA 
NA 

1.46-04._ _ 
1.4E-06 . 

Immune system
Immune system 

. 2.06+01- : 
2.16-01 

NA 
NA 

NA 
NA 

_ .  . 2.05+01, 
2.16-01 

bela-BHC 4.7E-08 NA NA NA 4.7E-08 Liver / Kidney 5.16-04 NA NA 5.16-04 
Dieldrin 3.05-06 NA NA NA 3.0E-06 Liver .. 2.26-02 NA NA 2.25-02 
gamma-Chlordane 1,56-07 NA NA NA I.5E-07 Liver 5,06-03 NA NA 5.0E-03 
Heptachlor Epoxide 4,26-07 NA NA NA 4.26-07 Liver 2.16-02 NA NA 2. IE-02 
Technical Chlordane 1.26-05 NA NA NA 1.26-05 Liver 3.96-01 NA NA 3.95-01 

. . i i .  - Arsenic 1.26-06 NA NA NA 1,26-06 Skin 1.56-02 NA NA 1.55-02 
Cadmium NC NA NA NA Kidney 3.35-03 NA NA 3.36-03 
Chromium NC NA NA NA NOA6L 1.36-02 NA NA 1.36-02 

. Lead 
Manganese 

-
NC 

NA 
NA 

NA 
NA 

NA 
NA NOAEL 5.96-03 

NA 
NA 

NA 
NA 5.96-03 

Mercury NC NA NA NA Immune system 9.06-02 NA NA 9.06-02 
Mercury (melhyl) NC NA NA NA Developmental toxicity 2,46-01 NA NA 2.46-01 
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TABLE 9.19.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 
Toxicity Equivalency (Dioxins/Furans) - Mam 

2.05-04 
1.86-03 

NA 
NA 

NA 
NA 

NA 
NA 

2.06-04 
1.8 E-03 

NA 
NA 

NA 
NA 

CHEMICAL TOTAL 2.25-03 - - 2E-03 2.IE+01 0.0E+OO - 2.16+01 

RADIONUCLIDE TOTAL I I I I 1 1 1 
6XPOSURE POINT TOTAL 2E-03 2.16+01 

EXPOSURE MEDIUM TOTAL 2E-03 2.1E+0) 

.COMBINED FISH DIET TOTAL 2E-03 2.1E+01 

llRECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

3E-03 
3E-03 TOTAL HAZARD ACROSS ALL MEDIA 

2.2E-HJ1 

2.2E4-01 

NOTES: 

NC - Nol carcinogenic by this exposure route, 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- - Nol calculated; dose-response data and/or dermal absorption values are not available. 

TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI = 

Prepared by: KJA 

Checked by: MJM 

TOTAL HEMATOLOGICAL SYSTEM HI = 
TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 
TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEMJII = 
TOTAL NOAEL HI = 

TOTAL REPRODUCTIVE SYSTEM.HI 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.20.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SEDIM6NT SEDIMENT LYMAN MILL POND 	 2-Methylnaphthalcne NC NA NC NA Cardiovascular sysiem 2.06-07 NA 3.7 E-07 5.76-07 
4-Chloro-3-methyiphcnoI NC NA NC NA Reproductive sysiem 1,05-05 NA 1,55-05 2.56-05 
4-Nitrophenol NC -NA., -, NC NA NA 

tlol l i . - . t . - - Accnaphlhylcne NC NA NC NA Liver 2.86-07 NA 5.35-07 8.15-07 
Bcnzo(a)anlhracene 1.4E-08 NA 2.6E-08 NA 4.05-08 Kidney 3.76-06 NA 6,96-06 II6-05 
Benzo(a)pyrene I.4E-07 NA 2.7E-07 NA 4.15-07 Kidney 3.85-06 NA 7.1 6-06 1,16-05 
Benzo{b)f!uoranlhene 226-08 NA 4,16-08 NA 6.46-08 Kidney 5.96-06 NA 1.16-05 1.76-05 
Benzo(g.h.i)perylene NC NA NC NA Kidney 4.06-06 NA 7.46-06 1.16-05 
Benzo(k)fluoranthene 1.06-09 NA 1.96-09 NA 3,05-09 Kidney 2.86-06 NA 5,1 E-06 7,95-06 
bis(2-ElhylhexyI)phlhalate 4.96-10 NA 7.16-10 NA 1.26-09 Liver 1.06-05 NA 1,56-05 2.56-05 
Dibenzo(a,h)anlhracene 5.35-08 NA 9.86-08 NA 1.56-07 Kidney 1.46-06 NA 2.66-06 4.06-06 
Indeno( 1.2.3-cd)pyrene 1.36-08 NA 2.56-08 NA 3.86-08 Kidnev 3.66-06 NA 6.66-06 1.06-05 
N-Nilroso-di-n-propylamine 6.26-08 NA 8.86-08 NA 1.56-07 NA 
Pentachlorophcnol 1.16-09 NA 4,16-09 NA 5.26-09 Liver / Kidney 1.86-06 NA " 6.65-06 8.46-06 
Pheiianlhrene NC NA NC NA Kidnev 3.75-06 NA 6.95-06 1.15-05 
alpha-Chlordane 7.6E-I1 NA 4,36-11 NA 1.26-10 Liver 2.56-06 NA 1.45-06 4.05-06 
Aroclor-1254 6.6E-09 NA 1.36-08 NA 2.05-08 Immune system 9,76-04 NA 1.95-03 2.95-03 

, ; ; > . •  • . 1 1  . 	 Aroclor-1260 3.7E-10 NA 7.36-10 NA 1.16-09 Immune sysiem 5,36-05 NA 1.1 5-04 1.65-04 
Aroclor-1268 4.3E-09 NA 8.56-09 NA 1.36-08 Immune sysiem 6,26-04 NA 1.26-03 1.96-03 
Dieldrin 4.8E-I0 NA 6.86-10 NA 1,26-09 Liver 3.55-06 NA 5.06-06 S.56-06 
Endosulfan 11 NC NA NC NA Kidney 3.35-08 NA 4.76-08 8.06-08 
6ndosulfan sulfate NC NA NC NA Kidney 1.95-08 NA 2.75-08 4.66-08 
gamma-Chlordane 3.6E-11 NA,: •, 2.06-11 NA 5.66-11 Liver 1.26-06 NA 6.86-07 1.96-06 

i:.7;i;r,/.i;- Technical Chlordane 5.35-09 NA 3.06-09 NA 8.3E-09 Liver 1.86-04 NA 1.05-04 2.86-04 
Antimony NC NA NC NA Adverse clinical signs 3.16-04 NA 3.16-04 
Arsenic 6.5E-08 NA 2.86-08 NA 9.36-08 Skin 8.46-04 NA 3,65-04 1.2E-03 
Cadmium NC NA NC NA Kidney 8.36-05 NA 4.86-05 1.3E-04 
Chromium NC NA NC NA NOAEL 2.66-03 NA 2.6E-03 
Lead NA NA NA,-
Manganese NC NA NC NA NOAEL 4.76-04 NA 4.7E-04 
Mercury NC NA NC NA Immune sysiem 8.26-05 NA S.2E-05 
Nickel NC NA NC NA Devetopmenlai toxicity 1.46-04 NA 1.46-04 
Thallium NC NA NC NA NOA6L 2.9E-04 NA 2.9E-04 
Vanadium NC NA NC NA NOA6L 2.4E-04 NA 2.4E-04 
Toxicity 6quivalency (Dioxins/Furans) - Mam 8.2E-06 NA 3.56-06 NA 1.26-05 NA-
Toxicity 6quivalency (PCB Congeners) - Man 6.66-08 NA 2.85-08 NA 9.46-08 	 NA 

' • 

CH6MICAL TOTAL 8.66-06 - 4.15-06 - 1 16-05 7.06-03 0.05+00 3.96-03 IE-02 

....... EXP0SUR5 POINT TOTAL 

RADIONUCLID6 TOTAL | | I I 
16-05 

I I 1 II 
1 16-02 

EXP0SUR6 M6DIUM TOTAL 16-05 1 16-02 

II 
SEDIMENT TOTAL 1 1 E-05 1 IE-02 

SURFACE SURFAC6 WATER LYMAN MILL POND Acenaphthylene NC NA NC, NA Liver 8,76-11 NA 8,76-11 
WATER bis(2-6thylhcxyl)phthalale 1.65-10 NA 4.95-08 NA 4.96-08 Liver 3.46-06 NA 1.06-03 1.06-03 

Aldrin 2,75-10 NA 4,76-09 NA 4.95-09 Liver 3.06-06 NA 5.35-05 5.66-05 
alpha-Chlordane 4.56-12 NA 1.85-09 NA 1.96-09 Liver 1.56-07 NA 6.26-05 6.26-05 
5ndosulfan Sulfate NC NA NC NA Kidnev 2.16-09 NA 2.16-09 
Endrin Aldehyde NC NA NC NA Nervous sysiem 6.6E-0S NA 9.15-06 9.26-06 
gamma-Chlordane 5.06-12 NA 2.05-09 NA 2.06-09 Liver 1.75-07 NA 6.SE-05 6.86-05 

MACTEC Engineering and Consulting, Inc. 
51226.35 
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TABLE 9.20.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Arsenic 4.76-09 NA 5.9E-09 NA 1.1 E-08 Skin, 6.16-05 NA 7.66-05 1.46-04 
Barium NC NA NC NA Cardiovascular sysiem 1.2E-06 NA 2.1 6-05 2.26-05 
Chromium NC NA NC NA N0A6L 3.06-06 NA 3.05-04 3.16-04 
Lead - NA - NA NA 
Manganese NC NA NC NA NOA6L 2. IE-05 NA 6.75-04 6.96-04 
Mercury NC NA NC • NA immune sysiem 5.2E-08 NA 9.36-07 9.85-07 
Thallium NC NA NC NA NOA6L 1.15-04 NA 1.46-04 2.55-04 
Nitrate NC NA NC NA . Hematological system 1.96-06 NA 1.95-06 
Nilrite-N NC NA NC NA Hematological sysiem 3.4E-06 NA 3.46-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 8.8E-08 NA 3.5EJ04 NA 3.5E-04 NA 

CHEMICAL TOTAL 9.3E-0S 3,55-04 - 45-04 2.1 E-04 0 06+00 2.46-03 35-03 

RADIONUCLIDE TOTAL I | | | I I  I I " 
1EXP0SUR5 POINT TOTAL 45-04 36-03 

EXPOSURE M6DIUM TOTAL 46-04 36-03 
SURFACE WATER TOTAL 4E-04 3 E-03 

• 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 6.66-06 NA NA 6.66-06 
Benzo(a)anthracene 1.15-07 NA NA • NA 1.15.7 Kidney 2.9E-05 NA NA 2.96-05 
Benzo(a)pyrene 1.45-06 NA NA NA 1.46-06 Kidney 3.6E-05 NA • NA 3,66-05 

- Benzo(b)nuoran thene 7.46-08 NA NA NA 7.46-08 Kidnev 2,06-05 NA NA 2.0E-0S 
Benzo(g,h.i)perylenc NC NA NA NA Kidney 2.85-05 NA NA 2.86-05 
Dibenzo(a,h)anthracene 3.06-07 NA NA NA 3.06-07 Kidney 7.9E-06 NA NA 7.96-06 
Indeno(l ,2,3-cd)pyrene 1.26-07 'NA NA NA 1.25-07 Kidney 3.3E-05 NA NA 3.36-05 
Phenanthrene NC NA NA NA Kidney 9.25-05 NA NA 9.26-05 
4.4,-DDD 2.26-07 NA NA NA 2.26-07, , Liver LI 5-02 NA NA 1,15-02 

— . .— , ,, 4.4'-DDE 1.06-06 
_ _3.5E-.08, _ 

NA 
NA_ 

NA 
NA 

NA 
NA 

1.06-06 
3.55-08 

Liver 
Liver 

3.56-02 
I.2E-03 

NA 
NA 

NA 
NA 

3.55-02 
1.25-03 

alpha-Chlordane 2.4E-07 NA NA '  " NA 2746^07 ' ' Liver -  7:95-03 - NA NA -  - _ 7.96;03 
Aroclor-1254 1.46-04 NA NA NA T.45-04 Immune system 2.16+01 NA NA 2.16+01 
Aroclor-1268 1.56-06 NA NA NA 1.56-06  Immune sysiem 2.15-01 NA NA 2.16-01 
bela-BHC 4,96-08 NA NA NA 4.96-08 Liver/Kidney 5.35-04 NA NA 5.36-04 
Dieldrin 3. IE-06 NA NA NA • 3.16-06 Liver 2.36-02 NA NA 2.36-02 
gamma-Chlordane 1.56-07 NA NA NA 1.56-07 Liver 5.2E-03 NA NA 5.26-03 
Heptachlor Epoxide 4.35-07 NA NA NA 4.36-07 Liver 2. IE-02 NA NA 2.15-02 
Technical Chlordane 1.26-05 NA NA NA 1.26-05 Liver 4.06-01 NA NA 4.06-01 
Arsenic 1.26-06 NA NA NA . 1,26-06 Skin 1.66-02.. NA NA 1.66-02 
Cadmium NC NA NA NA Kidney 3.45-03 NA NA 3.45-03 
Chromium NC " NA NA NA NOA6L 1,36-02 NA - NA 1.36-02 
Lead NA NA NA NA NA 
Manganese NC  NA NA NA NOA6L 6.1 E-03 NA NA 6.16-03 
Mercury NC NA NA NA Immune sysiem 9,35-02 NA NA 9.36-02 
Mercury (methyl) NC • NA NA NA Developmental toxicily 2.55-01 NA NA 2.55-01 

MACTEC ig and Consulting, Inc. 
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TABLE 9.20.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 
Toxicity Equivalency (Dioxins/Furans) - Mam 

2.15-04 
1.96-03 

NA 
NA 

NA 
NA 

NA 
NA 

2.16-04 
I.9E-03 

NA 
NA 

NA 
NA 

. ;  • , . 
CHEMICAL TOTAL 2.3E-03 2E-03 2.26+01 0.06+00 - 2.2E+01 

EXPOSURE POINT TOTAL 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

RADIONUCLIDE TOTAL I | I I 

2E-03 

2E-03 
2E-03 

I I 1 . 
2.2E+01 

2.2E+01 

2.2E+01 1 

llRECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA 
3 E-03 
3E-03 TOTAL HAZARD ACROSS ALL MEDIA 

2-2E-K)l | 

NOTES: 
NC • Nol carcinogenic by this exposure route. 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 
-• - Nol calculated; dose-response data and/or dermal absorption values are nol available. 

TOTAL ADVERSE CLINICAL SIGNS HI • 

TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI • 

Prepared by; KJA 

Checked by: MJM 
TOTAL HEMATOLOGICAL SYSTEM HI = 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI •> 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI . 

TOTAL REPRODUCTIVE SYSTEM HI = 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.21.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 1,05-05 NA NA 

i . 
Benzo(a)an—racene 8.3E-08 NA NA NA 8.3E-08 Kidney 4.45-05 NA NA 
Benzo(a)pyrene 1.06-06 NA'-". 3 NA NA 1.06-06 Kidney 5.56-05 NA NA 

I-.'IICCL.U Benzofb)-———thene 5.6E-08 NA NA NA 5.6E-08 Kidney 3.05-05 NA NA 
Benzo(g.h,i)perylene NC NA NA NA Kidney 4.35-05 NA NA 
Dibem:o(a,h)_uh—cene 2.36-07 NA NA NA 2.3E-07 Kidney 1.26-05 NA NA 
Indenofl,2.3-cd)pyrene 9.46-08 NA NA NA 9.4E-08 Kidney 5.06-05 NA NA 
Phenanthrene NC NA NA NA Kidney 1.45-04 NA NA 
4,4'-DDD 1.76-07 NA NA NA 1,76-07 Liver 1.66-02 NA NA 
4,4'-DDE 7.86-07 NA NA NA 7.86-07 Liver 5.45-02 NA NA 
4,4'-DDT 2.65-08 NA NA NA 2.66-08 Liver 1.86-03 NA NA 
alpha-Chlordane 1.85-07 NA NA NA 1.86-07 Liver 1.25-02 NA NA 
Aroclor-1254 1.1E-04 NA NA NA 1.16-04 Immune system 3.26+01 NA NA 
Aroclor-1268 I.I E-06 NA NA NA I.I E-06 Immune sysiem 3.26-01 NA NA 
beta-BHC 3.7E-08 NA NA • NA 3.76-08 Liver/Kidney 8.06-04 NA NA 
Dieldrin 2.3 E-06 NA NA NA 2.36-06 Liver 3.46-02 NA NA 
gamma-Chlordane 1.2E-07 NA NA NA 1.26-07 Liver 7.86-03 NA NA 

. , ( • . „ • , , .  • Heptachlor Epoxide 3.35-07 NA NA NA 3.35-07 Liver 3.26-02 NA NA 
Technical Chlordane 9.25-06 NA NA NA 9.25-06 Liver 6.16-01 NA NA 
Arsenic 9.36-07 NA NA NA 9.35-07 Skin 2.46-02 NA NA 
Cadmium NC NA NA NA Kidney 5.16-03 NA NA 
Chromium NC NA NA NA NOAEL 2.06-02 NA NA 
Lead NA 1" NA NA NA NA 

i?i;jf,.-.L|ir Manganese NC NA NA NA NOAEL 9.26-03 NA NA 
Mercury NC NA NA NA Immune sysiem 1.46-01 NA NA 
Mercury (methyl) NC • NA NA NA Developmenlal lO-icily 3.8E-OI NA NA 
Toxicity Equivalency (PCB Congeners) - Man 1.66-04 NA NA NA 1.66-04 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.46-03 NA NA NA 1.45-03 NA NA 

CH6MICAL TOTAL 1,76-03 " 26-03 3.46+01 0.06+00 

RADIONUCLIDE TOTAL 1 1 1 1 
1EXPOSURE POINT TOTAL 26-03 

EXPOSURE MEDIUM TOTAL 26-03 

COMBINED FISH DIET TOTAL 2E-03 | 

llRECEPTOR TOTAL 2E-03 

EXPOSURE 
ROUTES TOTAL 

1.06-05 
4.4E-05 
5.5E-05 
3.0E-05 
4.3E-0S 
1.25-05 
5.06-05 
1.45-04 
1.65-02 
5.45-02 
1.86-03 
1.26-02 
3.26+01 
3.25-01 
8.0E-04 
3.46-02 
7,86-03 
3.26-02 
6.IE-0I 
2.45-02 
5.1 E-03 
2.06-02 

9.26-03 
1.46-01 
3.86-01 

3.46+01 

3,46+01 

3.4E+01 
3.4E+01 

3.4E+01 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.21.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE: CHILD 


EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT INGESTION 

NOTES: 
NC - Nol carcinogenic by this exposure route. 
NA - Nol applicable; exposure route nol applicable for Ihis chemical/exposure medium. 

.. - Nol calculated; dose-response dala and/or dermal absorption values are not available. 

Prepared by: KJA 

Checked by: MJM 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

INHALATION DERMAL 
EXTERNAL

(RADIATION)
 EXPOSURE 

 ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DFRMALUhKMAL 1 E X P O S U R  E 

| R O I J T E S T O T A  L 

T O T A  L R I S  K A C R O S  S A L  L MEDI  A || 2E-03 T O T A  L HAZAR D A C R O S  S AL L MEDI  A I 3.4E+01 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOTAL NOAEL H I  

TOTAL SKIN HI •= 

E ^ ^ ^ ^  a  and Consulting, Inc. MACTEC E r ^ ^ ^ ^
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TABLE 9.22.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND 	 2-Methylnaphlhalcne NC NA NC NA Cardiovascular sysiem 7.66-07 NA 3.46-07 1.1 6-06 
4-Chloro-3-melhylphcnoI NC NA NC NA Reproductive sysiem 4.06-05 NA 1.46-05 5.36-05 

.illK.CU. 
4-Nilrophenol NC ,NA 	 NC NA NA 
Acenaphthylene NC NA . . 	 NC NA Liver I.I E-06 NA 4.86-07 1.66-06 
Benzo(a)anthracene 5.3E-08 NA 2.46-08 NA 7.76-08 Kidney 1.46-05 NA 6.36-06 2.15-05 
Benzo(a)pyrene 	 5.5E-07 NA 2.46-07 NA 8.06-07 Kidney 1.56-05 NA 6.56-06 2.15-05 
Benzo(b)nuoranlhene 8.6E-08 NA 3.86-08 NA 1.25-07 Kidney 2.36-05 NA 1.06-05 3.36-05 
Benzofg,h,i)perylene NC NA 	 NC NA Kidney I.55-0S NA . 6.86-06 2.2E-05 
Benzo(k)fluor_ithcne 4.0E-09 NA 1.86-09 NA 5.85-09 Kidney 1.16-05 NA • 4.76-06 1.5E-05 
bis(2-Ethylhexyl)phlhalale 1.96-09 NA • , 6.56-10 NA 2.66-09 Liver 4.05-05 NA •;• 1.45-05 5.3E-05 

, . • ; . - , . . • Dibenzo(a,h)anlh—cene 2.06-07 NA 9.06-08 NA 2.96-07 Kidney 5.46-06 NA "• 2.45-06 7.86-06 
Indcno(1,2,3-cd)pyrene 5.26-08 NA 2.36-08 NA 7.46-08 Kidney 1.46-05 NA 6.1 5-06 2.06-05 
N-Niiroso-di-n-propyla—inc 2.46-07 NA 8. IE-08 NA 3.2E-07 	 NA _
Penlachlorophenol 4,46-09 NA 3.7E-09 NA 8.16-09 Liver / Kidney 7.16-06 NA 6,16-06 1,36-05 
Phenanthrene NC NA NC NA Kidney I.4E-05 NA 6.36-06 2.16-05 
alpha-Chlordane 2.96-10 NA 4.0E-1I NA 3.36-10 Liver 9.SE-06 NA 1.36-06 1.16-05 
Aroclor-1254 2.66-08 NA 1.26-08 NA 3.86-08 Immune sysiem 3.76-03 NA 1.85-03 5.56-03 
Aroclor-1260 I.4E-09 NA 6.76-10 NA 2.15-09 Immune system 2.1 E-04 NA 9.86-05 3.0E-04 
Aroclor-1268 I.6E-0S NA 7.SE-09 NA 2.46-08 Immune system 2.46-03 NA 1.1 6-03 3.56-03 
Dieldrin I.8E-09 NA 6.36-10 NA 2.56-09 Liver 1.36-05 NA 4.66-06 1.86-05 
6ndosulfan II NC NA NC NA Kidney 1.36-07 NA 4.36-08 1.76-07: 
Endosulfan sulfate ' NC NA NC. NA Kidney 7.46-08 NA 2.56-08 9.96-08 
gamma-Chlordane 1.46-10 NA 1.96-11 NA 1.66-10 Liver 4.66-06 NA 6.26-07 5.26-06 
Technical Chlordane 2,05-08 NA , 2,85-09 NA 2.36-08 Liver 6.86-04 NA 9.26-05 7.76-04,. 
Antimony NC NA NC NA Adverse clinical signs 1.26-03 NA 1.25-03. 
Arsenic 2.55-07 NA 2.66-08 NA 2.85-07 .Skin 3.35-03 NA 3.36-04 3.66-03 ' 
Cadmium NC NA NC NA Kidney 3,26-04 NA 4.46-05 3.66-04 
Chromium NC NA NC NA NOAEL 1.06-02 NA 1,06-02 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 1.86-03 NA 1.86-03 
Mercury NC NA NC NA Immune sysiem 3.26-04 NA 3.26-04 
Nickel NC NA NC NA Developmenlal toxicity 5.36-04 NA 5.36-04 
Thallium NC NA NC NA NOA6L 1.16-03 NA I.I 6-03 -
Vanadium NC NA NC NA NOA6L 9.25-04 NA 9.26-04 
Toxicity equivalency (Dioxins/Furans) - Mam 3.26-05 NA 3.26-06 NA' 3.56-05 NA 
Toxicity Equivalency (PCB Congeners) - Man 2.56-07 NA 2.66-08 NA 2.86-07 NA 

CHEMICAL TOTAL 3.35-05 | 3.86-06 | 46-05 2.76-02 0.06+00 3.65-03 36-02 

RADIONUCLIDE TOTAL I I I I 1 1 1 
,;!, '-:. EXPOSURE POINT TOTAL 46-05 35-02 

IIEXPOSURE MEDIUM TOTAL 46-05 36-02 

SEDIMENT TOTAL 4E-05 II 3E-02 | 

SURFAC6 SURFAC6 WATER LYMAN MILL POND Acenaphthylene NC NA NC NA Liver 2.26-09 NA 2.26-09 
WAT6R bis(2-5thy!hexyl)phlhalate 4.2E-09 NA 3.66-07 NA 3.76-07 Liver 8.66-05 NA 7.56-03 7.66-03 

Aldrin 6.86-09 NA 3.4E-08 NA 4.16-08 Liver 7.85-05 NA 3,96-04 4.76-04 
alpha-Chlordane 1.2E-10 NA . 1.46-08 NA 1.46-08 Liver 3,96-06 NA 4.66-04 4.6E-04 

.  . . ; . . • . • ! •  • 6ndosulfan Sulfate NC NA NC NA Kidney 5.46-08 NA - 5.4E-08 
Endrin Aldehyde NC NA NC NA Nervous sysiem 1.76-06 NA 6.8E-05 6.9E-05 
gamma-Chlordane 1.3E-10 NA 1.5E-08 NA 1.55-08 Liver 4.36-06 NA 5.06-04 5.1 E-04 
Arsenic 1.2E-07 NA 4.36-08 NA 1.65-07 Skin 1.66-03 NA 5.66-04 2,1 E-03 
Barium NC, NA NC NA Cardiovascular sysiem 3.16-05 . NA 1.66-04 1.96-04 
Chromium NC NA NC NA NOAEL 7.86-05 NA 2,25-03 2.36-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.22.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

C A R C I N O G E N I C RISK N O N - C A R C I N O G E N I C HAZARD Q U O T I E N T 

M E D I U M 
EXPOSURE 

M E D I U M 

E X P O S U R E 

P O I N T 
C H E M I C A L 

INGESTION I N H A L A T I O N D E R M A L 
E X T E R N A L 

(RADIATION) 

EXPOSURE 

R O U T E S TOTAL 

PRIMARY T A R G E T 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 

ROUTES TOTAL 

Lead NA NA NA 

Manganese NC NA NC ' NA NOAEL 5.5E-04 NA 5.05-03 5.55-03 

Mercury NC NA NC NA Immune sysiem I.3E-06 NA 6.96-06 8.26-06 

Thallium NC NA NC NA NOAEL 2.86-03 NA 1.05-03 3.86-03 

Nitrate NC NA NC NA Hematological system 4,95-05 NA 4.9E-05 

Nitrite-N NC NA NC NA Hematological sysiem 8.86-05 NA 8.8E-05 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.3 E-06 NA 2.6E-03 . NA 2.66-03 NA 

CHEMICAL TOTAL 2.4E-06 2.6E-03 - 36-03 5.36-03 0.06+00 1.86-02 2E-02 

RADIONUCLIDE TOTAL | | | | I . I 1 
EXPOSURE POINT TOTAL 3E-03 2E-02 

EXPOSURE M6DIUM TOTAL 3E-03 2E-02 

SURFACE W A T E R T O T A L 3E-03 2E-02 

BIOTA COMBINED FISH DIET LYMAN MILL POND Accnaphlhylcne NC NA NA NA Liver 6.46-06 NA NA 6-46-06 

Benzo(a)anlhracenc 1.1 E-07 NA NA NA 1.16-07 Kidney 2.86-05 NA NA 2.86-05 

Bern-(a)pyrene 1.3E-06 NA NA NA 1.35-06 Kidney 3.56-05 NA NA 3.56-05 

Benzo(b)tluoranthene 7.2E-08 NA NA NA 7.26-08 Kidney 1.96-05 NA NA 1.96-05 

Benzo(g,h,i)perylene NC NA NA NA Kidney 2.76-05 NA NA 2.76-05 

Dibenzo(a,h)ant—.cene 2.96-07 NA NA NA 2.95-07 Kidney 7.75-06 NA NA ' 7.76-06 

Indeno( 1,2,3-cd)pyrene 1.26-07 NA NA NA 1.25-07 Kidney 3.25-05 NA NA 3.26-05 

Phenanthrene NC NA NA NA Kidney 8.95-05 NA NA 8.96-05 
4.4'-DDD 2,16-07 NA NA NA 2.16-07 Liver 1.06-02 NA NA 1,06-02 
4.4'-DDE 1.05-06 NA NA NA 1,05-06 Liver 3.46-02 NA NA 3.46-02 

4.4--DDT 3.46-08 NA NA NA 3,46-08 Liver 1,26-03 NA NA 1.26-03 
alpha-Chlordane 2,36-07 NA NA NA 2.36-07 Liver 7.76-03 NA NA 7.75-03 
Aroclor-1254. 1.46-04 NA NA  NA 1.46-04 Immune sysiem 2.06+01 NA NA • 2.05+01 
Aroclor-1268 :. 1.46-06 Immune system ' 

beta-BHC . 4.75-08 NA NA ' : NA 4.76-08 Liver/ Kidney 5.1 6-04 NA NA 5.16-04 

Dieldrin 3.06-06 NA NA NA 3.06-06 Liver 226-02 NA NA 2.25-02 

gamma-Chlordane 1.56-07 , NA NA NA 1.56-07 •• Liver 5.06-03' NA NA 5.06-03 

Heptachlor Epoxide 4.2E-07 NA NA NA 4.26-07 Liver ' 2.16-02 NA NA 2.15-02 

Technical Chlordane . 1.26-05 NA NA NA 1.26-05 Liver  3.96-01 NA NA •' 3.96-01 

Arsenic 1.26-06 NA NA NA 1,25-06 Skin 1.56-02 NA NA 1.56-02 

Cadmium NC NA NA NA Kidney 3.35-03 NA NA • " 3.3E-03 

Chromium NC NA NA NA NOA6L 1.36-02 NA NA 1.36-02 

Lead - NA NA NA • N A   NA 

Manganese NC NA NA NA N O A 6 L 5.96-03 NA . NA 5,96-03 

Mercury NC NA NA NA immune sysiem 9.06-02 NA NA 9.0E-02 
Mercury (methyl) , NC NA NA NA Developmental toxicity 2.46-01 NA NA 2.46-01 

MACTEC En| .^pPng and Consulting, Inc. 
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TABLE 9.22.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 2.06-04 NA NA NA 2.06-04 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.86-03 NA NA NA 1.85-03 NA NA 

CH5M1CAL TOTAL 2.26-03 26-03 2,16+01 0,06+00 2.15+01 

RADIONUCLID6 TOTAL | 1 1 II 1 1 1 
EXPOSURE POINT TOTAL |{ 26-03 2.16+01 

EXPOSURE MEDIUM TOTAL || 26-03 2.16+01 
COMBINED FISH DIET TOTAL II 2E-03 2.1E+01 

llRECEPTOR TOTAL I 5E-03 || 2.2E+01 
TOTAL RISK ACROSS ALL MEDIA I 5E-03 || TOTAL HAZARD ACROSS ALL MEDIA 2.2E+01 

NOT6S: 


NC - Nol carcinogenic by this exposure route. 


NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 


- - Not calculated; dose-response data and/or dermal absorption values arc nol available. 


Prepared by: KJA 

Checked by: MJM 


TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI • 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

TOTAL NERVOUS SYSTEM III = 


TOTAL NOAEL 111.= 


TOTAL REPRODUCTIVE SYSTEM III 
TOTAL SKIN HI 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.23.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND 2-Methylnaphlhalene NC NA NC NA Cardiovascular system 1,25-06 NA 1.1 E-06 2.36-06 

• .1 ui, 4-Chloro-3-mel—yh—cm)I NC NA NC NA Reproductive sysiem 6.26-05 NA 4.46-05 1.1 E-04 
4-Nitrophenol NC NA;-; "I NC NA - NA 

ll i t l—.CU' Acenaphthylene NC NA NC NA Liver 1.76-06 NA 1.65-06 3.3E-06 
Benzofajanlhracene 8.3E-08 NA 7.76-08 NA 1.66-07 Kidney 2.26-05 NA 2.16-05 4.3E-05 
Benzo(a)pyrene 8.,E-07 NA 8.06-07 NA 1.76-06 Kidney 2.3E-05 NA 2.16-05 4.45-05 
Benzo(b)fl———thene 1.36-07 NA 1.26-07 NA 2.66-07 Kidney 3.66-05 NA 3.36-05 6.9E-05 
Benzo(g.h.i)perylene NC NA NC NA Kidney 2.46-05 NA 2.26-05 4.66-05 
Benzo(k)fl—ininihene 6.25-09 NA 5.85-09 NA 1.26-08 Kidney 1.75-05 NA 1.56-05 3.26-05 
bis(2.6thyihexyi)phlhalate 3.06-09 NA 2.1 E-09 NA 5.16-09 Liver 6.25-05 NA 4.46-05 1.15-04 
Dibenzo(a,h)anlhracene 3.26-07 NA 3.06-07 NA . 6.16-07 Kidney 8.55-06 NA 7.96-06 1.66-05 
Indenof 1.2.3-cd)pyrene 8.06-08 NA 7,55-08 NA 1.56-07 Kidnev 2.15-05 NA 2.05-05 4.16-05 
N-Nilroso-di-n-propylamine . 3.76-07 NA 2.66-07 NA 6.46-07 NA 
Pentachlorophcnol 6,85-09 NA 1.26-08 NA 1.96-08 Liver/ Kidney 1.15-05 NA 2.06-05 3.1 E-05 
Phenanthrene NC, NA NC NA Kidney 2.26-05 NA 2.16-05 4.36-05 
alpha-Chlordane 4.66-10 NA 1.36-10 NA 5.95-10 Liver 1.56-05 NA 4.36-06 2.06-05 
Aroclor-1254 4.06-08 NA 4.06-08 NA 8.06-08 Immune sysiem 5.86-03 NA 5.86-03 1.26-02 
Aroclor-1260 2.26-09 NA 2.26-09 NA 4,46-09 Immune sysiem 3.26-04 NA 3.26-04 6.46-04 
Aroclor-1268 2.66-08 NA 2.6E-08 NA 5.16-08 Immune sysiem 3,76-03 NA 376-03 7.55-03 
Dieldrin 2.96-09 NA . 2.06-09 NA 4.95-09 Liver 2.16-05 NA 1.56-05 3.66-05 
6ndosulfan 11 NC NA NC NA Kidney 2.0E-07 NA 1.46-07 3.46-07 

. ; 
6ndosulfan sulfate 
gamma-Chlordane 

NC 
2.16-10 

NA 
NA'-; . 

NC 
6.16-11 

NA 
NA 2.76-10 

Kidney 
Liver 

1.1 E-07 
7. IE-06 

NA 
NA 

8.26-08 
2.06-06 

2.05-07 
9.25-06 

u B i l i  W Technical Chlordane 3.26-08 NA, 9.0E-09 NA 4.16-08 Liver 1.16-03 NA 3.05-04 1.46-03 
Antimony NC NA NC NA Adverse clinical signs 1.86-03 NA 1.85-03 
Arsenic 3.96-07 NA 8.4E-08 NA 4.7E-07 Skin 5.16-03 NA L1E-03 6.26-03 
Cadmium NC NA NC NA Kidney 5.06-04 NA 1,45-04 6.46-04 
Chromium NC NA NC NA NOA6L 1.65-02 NA 1.66-02 
Lead NA NA - NA; 
Manganese NC NA NC NA NOA6L 2.86-03 NA 2.86-03 
Mercury NC NA NC NA Immune sysiem 4.9E-04 NA 4.96-04 
Nickel NC NA NC NA Developmenlal toxicity 8.26-04 NA 8.25-04 
Thallium NC NA NC NA NOA6L I.7E-03 NA I.7E-03 
Vanadium NC NA NC NA NOA6L 1.46-03 NA 1.4E-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.96-05 NA 1.IE-05 NA 6.0E-05 NA 

. . , : . - , • . ,  , 
Toxicity Equivalency (PCB Congeners) - Man 4,06-07 NA 8.5E-08 NA 4.8E-07 NA 

CHEMICAL TOTAL 5.26-05 1.26-05 f| 6E-05 4.26-02 0.06+00 1.25-02 5 E-02 

1 -• ' 1 HEXPOSUREPOINT TOTAL 

RADIONUCLIDE TOTAL | |  I I 
66-05 1 1 1 55-02 

EXPOSURE MEDIUM TOTAL 66-05 55-02 

SEDIMENT TOTAL 6E-05 5E-02 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.23.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SURFACE SURFACE WATER LYMAN MILL POND Acenaphthylene NC NA NC NA Liver 3.56-09 NA 3.56-09 
WATER bis(2-Elhylhcxyl)phthalaIc 6.56-09 NA 4.46-07 NA 4.56-07 Liver I.3E-04 NA 9.35-03 9.46-03 

Aldrin 1.1 E-08 NA 4.2E-08 NA 5.36-08 Liver 1.26-04 NA 4.86-04 "- 6.15-04 
alpha-Chlordane 1.8E-10 NA 1.76-08 NA 1.76-08 Liver 6.06-06 NA 5.66-04 5.66-04 
Endosulfan Sulfate NC NA NC NA Kidney 8.46-08 NA - 8.46-08 
Endrin Aldehyde NC NA NC NA Nervous sysiem 2.66-06 NA 8.36-05 8.66-05 
gamma-Chlordane 2.0E-10 NA 1.96-08 NA 1.96-08 Liver 6.66-06 NA 6.26-04 6.26-04 
Arsenic 1.9E-07 NA 5.36-08 NA 2.46-07 Skin 2.46-03 NA 6.96-04 3.16-03 
Barium NC NA NC NA Cardiovascular sysiem 4.76-05 NA 1.95-04 2.46-04 
Chromium NC NA NC NA NOAEL 1.26-04 NA 2.86-03 2.96-03 
Lead - NA - NA NA 
Manganese NC NA NC NA NOAEL 8.65-04 NA 6.15-03 6.96-03 
Mercury NC .NA NC NA Immune system 2.15-06 NA 8.46-06 1.16-05 
Thallium NC NA NC NA NOAEL 4,46-03 ' NA 1.26-03 5,65-03 
Nilrale NC NA NC NA Hematological system 7.65-05 NA 7.66-05 
Nilrile-N NC NA NC NA Hematological system 1.46-04 NA 1.46-04 

' • •  • . 
Toxicity Bquivalency (Dioxins/Furans) - Mam 3.56-06 NA 3.25-03 NA 3.25-03 NA 

CH6M1CAL TOTAL 3.76-06 3.26-03 - 36-03 8.35-03 0.06+00 2.25-02 35-02 

RAD10NUCLID6 TOTAL | 1  I I 1 1 1 
EXPOSUR6 POINT TOTAL 35-03 36-02 

EXPOSURE MEDIUM TOTAL 35-03 35-02 
SURFACE WATER TOTAL 3E-03 3E-02 

BIOTA COMBIN6D FISH DI6T LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 6,65-06 ' NA NA 6.66-06 
Bei_o(a)an—racene 1.15-07 NA NA NA 1.15-07 Kidney 2.96-05 NA NA 2,95-05 
Benzo(a)pyrene 1.45-06 NA NA NA 1.46-06 , Kidney 3.66-05 NA NA 3,66-05 
Benzo(b)fluoranlhene 7.45-08 NA NA NA 7.46-08 Kidney 2.06-05 NA NA 2.06-05 
Benzo(g,h,i)perylenc NC NA NA NA Kidney 2.86-05 NA NA 2.86-05 
Dibenzo(a,h)anthracene .3.06-07 NA NA NA 3.06-07 Kidney 7.96-06 NA NA 7.96-06 
Indeno( 1,2,3-cd)pyrcne 1.2E-07. NA NA NA 1.26-07 Kidney 3.36-05 NA NA 3.36-05 
Phenanthrene NC NA NA NA Kidney 9.26-05 NA NA 9.26-05 
4,4'-DDD 2.2E-07 NA NA NA 2.2E-07 Liver 1.16-02 NA ' NA 1.16-02 
4,4'-DDE 1.0E-06 NA NA NA 1.0E-06 Liver 3.56-02 NA NA 3.56-02 
4,4'-DDT 3.5E-08 NA NA NA 3.56-08 Liver 1.25-03 NA NA 1.26-03 
alpha-Chlordane 2.4E-07 NA NA NA 2.45-07 Liver 7.96-03 NA NA 7.96-03 
Aroclor-1254 I.4E-04 NA NA NA 1.46-04 Immune system 2.16+01 NA NA 2.16+01 
Aroclor-1268 1.5E-06 NA . NA NA 1.55-06 Immune sysiem 2,15-01 NA NA 2.16-01 
beta-BHC 4.9E-08 NA NA NA 4.96-08 Liver / Kidney 5.35-04 NA NA 5.36-04 
Dieldrin 3. IE-06 NA NA NA 3.16-06 Liver 2.35-02 NA NA 2.36-02 
gamma-Chlordane 1.5E-07 NA NA NA 1.55-07 . Liver 5,26-03 NA NA 5.26-03 
Heptachlor Epoxide 4.3E-07 NA NA NA 4.36-07 Liver 2,15-02 NA NA 2.16-02 
Technical Chlordane I.2E-05 NA NA NA 1.26-05 Liver 4,05-01 NA NA 4.06-01 
Arsenic I.2E-06 NA NA NA 1.26-06 Skin 1.65-02 NA NA 1.66-02 
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TABLE 9.23.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

r r Cadmium NC NA NA NA 
Chromium NC NA NA NA 
Lead NA NA NA 
Manganese NC NA NA NA 
Mercury NC NA NA NA 
Mercury (methyl) NC NA NA NA 
Toxicity Equivalency (PCB Congeners) - Man 2.1 E-04 NA NA NA 2.IE-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.96-03 NA NA NA 1.9E-03 

CHEMICAL TOTAL 2.36-03 2E-03 

RADIONUCLIDE TOTAL | | I I 
EXPOSURE POINT TOTAL 25-03 


EXPOSURE MEDIUM TOTAL 25-03 


COMBINED FISH DIET TOTAL 2E-03 


||RECEPTOR TOTAL 6E-03 
TOTAL RISK ACROSS ALL MEDIA 6E-03 

NOTES: 


NC - Not carcinogenic by this exposure roule. 


NA • Nol applicable; exposure route nol applicable for [his chemical/exposure medium. 


-- - Not calculated; dose-response dala and/or dermal absorption values are nol available. 


Prepared by: K1A 


Checked by: MJM 


NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Kidney 3.46-03 NA NA 3.46-03 
NOAEL 1.36-02 NA NA 1,35-02 

NA NA 
NOAEL 6.16-03 NA NA 6.15-03 

Immune sysiem 9.36-02 NA NA 9.36-02 
Developmenlal toxicily 2.56-01 NA NA 2.55-01 

NA NA 
NA NA 

2.26+01 0.05+00 2.25+01 

1 1 1 II 
2,26+01 

2.26+01 
II 2.2E+OI 

2.2E401 | 
TOTAL HAZARD ACROSS ALL MEDIA 2.2E-HJ1 | 

TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL HEMATOLOGICAL SYSTEM HI = 
TOTAL IMMUNE SYSTEM.HI = 

TOTAL KIDNEY HI = 
TOTAL LIVER H I  

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI 

TOTAL REPRODUCTIVE SYSTEM HI 

TOTAL SKIN HI 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.24.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
MCEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND 2-Melhylnaphthalene NC NA NC NA Cardiovascular svslem 9.56-06 NA 3.56-06 1.36-05 
4-Chloro-3-methylpheno! NC NA NC NA Reproductive system 4.96-04 NA 1.46-04 6,36-04 
4-Nilrophenol NC •NAM. 1 NC NA . NA 

' I  W •' 	 Acenaphthylene NC NA NC NA Liver 1.46-05 NA 4.96-06 I.9E-05 
Benzo(a)anuiracene 3.36-07 NA 1.26-07 NA 4.55-07 Kidney 1 85-04 - NA 6.55-05 2.46-04 
Benzo(a)pyrene 3.45-06 NA 1.36-06 NA 4,76-06 Kidney 1.85-04 NA 6.76-05 2.56-04 
Benzo(b)i.uor_nhene 5.3E-07 NA 1.96-07 NA 7.35-07 Kidney 2.85-04 NA 1.06-04 3.95-04 
Benzo(g,h,i)perylene NC NA NC NA Kidney 1.95-04 NA 6,96-05 2.65-04 
Benzo(k)-———thene 2.56-08 NA 9.1 E-09 NA. 3.4E-0S Kidney 1.35-04 NA 4.86-05 1,86-04 
bis(2-Elhylhexyl)phlhalate 1.26-08 NA 3.3E-09 NA 1.56-08 Liver 4.95-04 NA 1.46-04 6.36-04 
Dibenzo(a,h)anthracene 1.35-06 NA 4.6E-07 NA 1.76-06 Kidney 6.85-05 NA 2.56-05 9.26-05 
Indeno(l ,2,3-cd)pyrcne 3.26-07 NA 1.2E-07 NA 4.46-07 Kidney 1,76-04 NA 6.26-05 2.36-04 
N-Nilroso-di-n-propylamine F.56-06 NA 4. IE-07 NA 1:96-06 NA 

' /)• tl-Mf..-

Pentachlorophcnol 2.75-08 NA 1.95-08 NA 4.76-08 Liver / Kidney 8.96-05 NA , 6.2E-05 - 1.5E-04 
Phenanthrene NC NA NC NA Kidney . 1.86-04 NA 6.56-05 2.46-04 
alpha-Chlordane _ 1.86-09 NA 2.0E-10 NA 2.06-09 Liver 1.26-04 : NA 1.46-05 1,46-04 

', 

Aroclor-1254 1.66-07 NA ' 6.3E-08 NA 2,26-07 Immune system 4.76-02 NA 1.86-02 6,56-02 
Aroclor-1260 8.86-09 NA , 3.46-09 NA L2E-0S Immune sysiem 2.66-03 NA . 1.06-03 3.65-03 
Aroclor-1268 1.06-07 NA 4.0E-0S NA 1.4E-07 Immune sysiem 3.0E-02 NA 1.25-02 4. IE-02 
Dieldrin 1.16-08 ' NA 3.25-09 NA 1.5E-08 Liver 1.76-04 NA 4.76-05 2.16-04 
Endosulfan II NC NA NC NA • Kidney 1.66-06 NA 4.4E-07 2.0E-06 

-. 

 | . • , . . . - = . « ' ,  . Endosulfan sulfate NC NA . NC NA Kidney 9.2E-07 NA 2,66-07 1.26-06 
gamma-Chlordane 8.55-10 NA' I  : 9.66-11 NA" ...- 9.5E-10 Liver 5.7E-05 NA 6.46-06 6.3E-05 

' • ! „ - ) • " . Technical Chlordane 1.36-07 NA. 1.46-08 NA 1.46-07 Liver 8.4E-03 NA -9.46-04 9.3 E-03 
Antimony NC .NA NC NA Adverse clinical signs 1.5E-02 NA 1.55.2 
Arsenic 1.6E-06 NA 1.36-07 NA 1.75-06 Skin 4.16-02 NA 3.46-03 " 4:45-02 
Cadmium NC NA ' NC NA Kidney 4.0E-03 - NA 4.56-04 4.46-03 
Chromium . NC NA NC NA NOAEL 1.36-01 NA 1.36-01 
Lead NA NA -NA - -	 .. 
Manganese NC NA NC NA NOAEL 2.35-02 NA 2.35-02 
Mercury NC NA NC NA Immune system 3.95-03 NA. 3.96-03 
Nickel NC NA . NC NA Developmenlal toxicity 6.65-03 NA;. - 6.66-03 
Tllalliuni NC NA NC . NA NOAEL 1.45-02 NA 1.46-02 
Vanadium'- NC NA NC NA NOAEL 1,25-02 NA I.2E-02 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.0E-04 NA 1.66-05 NA 2.16-04 NA 
Toxicity Equivalency (PCB Congeners) - Man 1.65-06 NA 1.36-07 NA 1.75-06 NA 

-

CHEMICAL TOTAL 2.1 E-04 1.96-05 - ' 26-04 3.3E-OI 0,05+00 3.7E-02 45-01 

SEDIMENT TOTAL 
EXPOSURE MEDIUM TOT

EXP

AL 

OSURE POINT TOTAL 

RADIONUCLIDE TOTAL 1 1 1 
1 
1 
1 

26-04 
26-04 

2E-04 

1 1 1 
46-01 

46-01 

4E-01. 

SURFAC6 
WATER 

SURFACE WAT6R LYMAN MILL POND Acenaphthylene 
bis(2-6thylhexyl)phlhalale 
Aldrin 
alpha-Chlordane 
6ndosuIfan Sulfate 
6ndrin Aldehyde 
gamma-Chlordane 
Arsenic 

NC 
9.76-09 
I.6E-08 
2.7E-10 

NC 
NC 

3.0E-10 
2.8E-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
I.3E-07 
1.2E-0S 
4.7E-09 

NC 
NC 

5.2E-09 
1.5E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.45-07 
2.85-08 
5.05-09 

5.56-09 
3.05-07 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous system 

Liver 
Skin 

1.05-08 
4,06-04 
3.66-04 
I.S5-05 
2,55-07 
7,95-06 
2,06-05 
7.36-03 

NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5,26-03 
2.7E-04 
3.25-04 

4,76-05 
3.56-04 

• 3.96-04 

1,06-08 
5.66-03 
6.46-04 
3.36-04 
2.56-07 
5.56-05 
3.76-04 
7.7E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.24.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

C A R C I N O G E N I C RISK N O N - C A R C I N O G E N I C HAZARD O U O T I E N T 

M E D I U M 
EXPOSURE 

MEDIUM 

E X P O S U R E 

P O I N T 
C H E M I C A L 

I N G E S T I O N I N H A L A T I O N D E R M A L 
E X T E R N A L 

( R A D I A T I O N ) 

EXPOSURE 

R O U T E S TOTAL 

PRIMARY T A R G E T 

ORGAN 
INGESTION INHALATION' D E R M A L 

EXPOSURE 

R O U T E S TOTAL 

Barium NC NA NC NA Cardiovascular system 1.46-04 NA 1,15-04 2.56-04 

Chromium NC NA NC NA NOAEL 3.65-04 NA 1.66-03 1.95-03 

Lead NA NA NA 

Manganese NC NA NC NA NOAEL 2,66-03 NA 3.46-03 6.05-03 
Mercury NC NA NC NA Immune sysiem 6.26-06 NA 4.85-06 1.15-05 
Thallium NC NA NC NA NOAEL 1.36-02 NA 7.05-04 1.46-02 

Nilrale NC NA NC NA Hematological system 2.36-04 NA 2.35-04 

Nitrile-N NC NA NC NA Hcmalological system 4.1 E-04 NA 4.15-04 

Toxicity Equivalency (Dioxins/Furans) - Mam 5,3 E-06 NA 9.06-04 NA 9.1 E-04 NA 

CHEMICAL TOTAL 5.66-06 9.06-04 " 95-04 2.56-02 0.05+00 1.25-02 46-02 

RADIONUCLID6 TOTAL I 1 1 
6 X P O S U R 6 POINT TOTAL 96-04 46-02 

EXPOSUR6 MEDIUM TOTAL 96-04 46-02 

SURFACE W A T E R T O T A L - 9E-04 4E-02 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 1.05-05 NA NA 1.05-05 

- Benzo(a)anlhracene 8,35-08 NA NA NA 8.36-0S Kidney 4.45-05 NA NA 4.46-05 

Benzo(a)pyrene 1.06-06 NA NA NA 1,05-06 Kidney ' 5.55-05 NA NA 5.55-05 

Benzo(b)nuoranthene 5.66-08 NA NA NA 5.66-OS Kidney 3.06-05 NA NA 3.06-05 

Benzo(g,h,i)peryIenc NC NA NA NA Kidney 4.36-05 NA NA 4.35-05 

Di_-_o(a.h)anl-—cene 2.3E-07 NA NA NA • 2.35-07 Kidney 1.26-05 NA NA 1,25-05 

Indeno( 1,2,3-cd)pyrcne 9.4E-08 NA N A  . NA - 9.46-08 Kidney 5.06-05 NA NA 5.06-05 

Phenanthrene NC NA NA NA Kidney 1.46-04 NA NA 1.46-04 

4,4'-DDD 1.7E-07 NA NA NA 1.76-07 Liver 1.66-02 NA NA 1.66-02 

4,4'-DDE 7.8E-07 NA NA NA 7.8E-07 Liver 5.46-02 NA NA 5.46-02 

4,4'-DDT 2.6E-08 NA NA NA 2.66-08 Liver 1.86-03 NA NA 1.86-03 

alpha-Chlordane 1.86-07 NA NA NA 1.86-07 Liver 1.2E-02 NA NA 1.26-02 

Aroclor-1254 1.16-04 NA NA NA 1.16-04 Immune system 3.26+01 NA NA 3.26+01 

Aroclor-1268 1.16-06 NA NA NA 1.16-06 Immune sysiem 3.2E-OI NA NA 3.26-01 

beta-BHC 3.76-08 NA NA NA 3.76-08 Liver/ Kidney 8.06-04 NA NA 8.0E-04 

Dieldrin 2.36-06 NA NA NA 2.36-06 Liver 3,46-02 NA NA 3.46-02 

gamma-Chlordane 1.26-07 NA NA NA 1.25-07 Liver 7.86-03 NA NA 7.86-03 

Heplachlor Epoxide 3.36-07 NA N A  NA 3.36-07 Liver 3.26-02 NA NA 3.25-02 

Technical Chlordane 9.26-06 NA NA NA 9.26-06 Liver 6.15-01 NA NA 6.15-01 

Arsenic 9.36-07 NA : NA NA 9.36-07 Skin 2.46-02 " NA NA 2,45-02 

Cadmium NC NA NA NA Kidney 5.15-03 NA NA 5.16-03 

Chromium NC NA NA NA NOA6L 2,06-02 NA NA 2,05-02 

Lead NA NA NA NA NA 

Manganese NC NA NA NA NOA6L 9.25-03 NA NA 9.25-03 

Mercurv - N C NA NA NA Immune system 1,46-01 NA NA • 1.46-01 

Mercury (methyl) NC NA NA NA Developmental toxicity 3.86-01 NA NA 3.85-01 

n g U | M u l g 
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TABLE 9.24.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

Toxicity Equivalency (PCB Congeners) - Man 
Toxicity Equivalency (Dioxins/Furans) - Mam 

INGESTION 

1.6E-04 
1.4E-03 

INHALATION 

NA 
NA • 

DERMAL 

NA 
NA 

EXTERNAL 
(RADIATION) 

NA 
NA 

EXPOSURE 
ROUTES TOTAL 

1.66-04 
1.4E-03 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION 

NA 
NA 

DERMAL 

NA 
NA 

EXPOSURE 
ROUTES TOTAL 

CHEMICAL TOTAL 1,76-03 - - 2E-03 3.45+01 0.06+00 - 3.4E+01 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

RADIONUCLIDE TOTAL I I I I 

2E-03 

2E-03 
2E-03 

I I 1 
||

II

3.4E+01 

 3.4E+01 

 3.4E+01 

[ [RECEPTOR T O T A  L 

T O T A  L RISK A C R O S  S A L  L MEDI  A 

3 E-03 

3 E-03 T O T A  L H A Z A R  D A C R O S  S A L  L MEDI  A 

3.4E+01 

3.4E-H)1 

NOTES: 
NC - Nol carcinogenic by this exposure roule,. 
NA - Nol applicable; exposure route nol applicable for [his chemical/exposure medium. 

-- - Not caiculaled; dose-response data and/or dermal absorption values are not available. 

TOTAL ADVERSE CLINICAL SIGNS HI = 

TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY III = 

Prepared by: KJA 

Checked by: M1M 

TOTAL HEMATOLOGICAL SYSTEM HI = 
TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 
TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI 

TOTAL REPRODUCTIVE SYSTEM HI = 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.25.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND Benzo(a)an— racene 9.6E-10 NA 8.4E-10 NA 1.8E-09 Kidney 2.5E-07 NA 2.3E-07 • 4.8E-07 

Benzo(a)pyrene 1.2E-08 NA 1.0E-08 NA 2.2E-08 Kidney 3. IE-07 NA 2.8E-07 5.96-07 
Benzo(b)-—iranlhene 2.0E-09 NA 1.8E-09 NA ' 3.8E-09 Kidney 5.4E-07 NA 4.8E-07 1.06-06 
Benzo(g,h,i)perylene NC NA NC NA Kidney 1.9E-07 NA 1.7E-07 3.5E-07 
Ber_o(k)-uoranIhene 6.4E-11 NA 5.6E-I1 NA 1.2E-10 Kidney 1.7E-07 NA 1.56-07 3.2E-07 
bis(2-Elhylhexyl)phlhalale 2.6E-11 NA 1.8E-11 NA 4.4E-11 Liver 5.5E-07 NA 3.7E-07 9.26-07 
Indeno( 1,2,3-cd)pyrcne 9.2E-10 NA 8.2E-10 NA 1.7E-09 Kidney 2,5 E-07 NA 2.2E-07 4.6E-07 
Phcnanlhrcnc NC NA NC NA Kidney 2.5E-07 NA 2.3E-07 4.8E-07 
alpha-Chlordane 6.1E-12 NA 1.7E-12 NA 7.8E-12 Liver 2.0E-07 NA 5.5E-OS 2.6E-07 , 
gamma-Chlordane 7.6E-12 NA 2.1E-12 NA 9.7E-12 Liver 2.5E-07 NA 6.95-08 3.2E-07 

- Arsenic 6.3E-09 NA 1.3E-09 NA 7.6E-09 Skin 8.2E-05 NA 1:76-05 9.9E-05 
Cadmium NC NA NC NA Kidney 2.46-05 NA 6.66-06 3, IE-05 
Chromium NC NA NC NA NOAEL 1.66-04 NA 1.6E-04 
Lead NA - NA -- NA 
Manganese NC NA NC NA NOAEL 7.8E-05 NA 7.86-05 
Vanadium NC NA NC NA NOAEL 2.6E-05 NA 2.66-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.5E-07 NA 1.3E-07 NA 7.9E-07 NA 

CHEMICAL TOTAL 6.8E-07 1.5E-07 8E-07 3.7E-04 O.OE+00 2.6E-05 4E-04 
• 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL | I I I 
8E-07 

1 1 1 
4E-04 

EXPOSURE MEDIUM TOTAL 8E-07 . 4E-04 
SEDIMENT TOTAL 8E-07 4E-04 

SURFACE SURFACE WATER MANTON POND Acenaphthylene NC NA NC NA Liver 5.6E-11 NA 5.66-11 
WATER . bis(2-_lhylhexyl)phlh_ale 

Aldrin 
1.0E-10 
1.7E-10 

NA 
NA 

4.4E-08 
4.26-09 

NA
NA 

, 4.4E-08 
4.3E-09 

Liver 
Liver 

2.2E-06 
2.0E-06 

NA 
NA 

9.TE-04 
4.86-05 

9.16-04 
5.05-05 

alpha-Chlordane 2.9E-12 NA I.6E-09 NA 1.7E-09 Liver 9.7E-08 NA 5.5E-OS 5.56-05 
Endosulfan Sulfate NC NA NC NA Kidney 1.4E-09 NA 1.4E-09 
Endrin Aldehyde NC NA NC NA Nervous system 4.2E-08 NA 8.2E-06 8.2E-06 
gamma-Chlordane 3.2E-12 NA 1.8E-09 NA • 1.8E-09 Liver 1.1 E-07 NA 6, IE-05 6. IE-05 
Arsenic 3.OE-09 NA 5.2E-09 NA 8.2E-09 Skin 3.9E-05 NA 6.8E-0S 1.1E-04 
Barium NC NA NC NA Cardiovascular system 7.6E-07 NA 1.9E-05 2.06-05 
Chromium NC NA NC NA NOAEL 2.0E-06 NA 2.7E-04 2.7E-04 
Lead - NA - NA NA -
Manganese NC NA NC NA NOAEL 1.4E-05 NA 6.0E-04 6.16-04 
Mercury NC NA NC NA Immune system 3.3E-08 NA 8.3E-07 8.66-07 
Thallium NC NA NC NA NOAEL 7.0E-05 NA 1.26-04 1.9E-04 
Nilralc NC NA NC NA Hematological system 1.26-06 NA 1.2E-06 
Nilrile-N NC NA NC - .NA Hematological system 2.2E-06 NA 2.25-06 
Toxicily Equivalency (Dioxins/Furans) - Mam 5.6E-08 NA 3.1 E-04 NA 3.1 E-04 NA 

CHEMICAL TOTAL 6.0E-08 3.1 E-04 - 3E-04 1,35-04 0.0E+OO 2.25-03 26-03 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL \ \  I I 

3E-04 
1 1 1 

26-03 

:EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 
3E-04 

3E-04 
26-03 

. 2E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.25.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphthylene NC NA NA NA Liver 1.3E-06 NA NA • 1.36-06 
Dibenzo(a,h)anlhracene 5.4E-08 NA NA NA 5.4E-08 Kidney 1.4E-06 NA NA 1.45-06 
Phenanthrene NC NA NA NA Kidney 3.2E-05 NA NA 3.26-05 
4,4'-DDE 1.4E-07 NA NA NA 1.4E-07 Liver 4.7E-03 NA NA 4.76-03 
alpha-Chlordane 3.0E-08 NA NA NA 3.0E-08 Liver l.OE-03 NA NA 1.06-03 
Aroclor-1254 1.46-05 NA NA NA I.4E-05 Immune sysiem 2.1E+00 NA NA 2.16+00 
Aroclor-1268 4.4E-06 NA NA NA 4.4E-06 Immune sysiem 6.5E-0I NA NA 6.5E-0I 
Dieldrin 3.0E-07 NA • NA NA 3.05-07 Liver 2.2E-03 NA NA 2.26-03 
Endosulfan Sulfate NC NA NA NA Kidney 6. IE-05 NA NA 6.16-05 
gamma-Chlordane 1.1 E-08 NA NA NA 1.1 E-08 Liver 3.7E-04 NA NA 3.7E;04 
Technical Chlordane 7.5E-07 . NA NA NA 7.5E-07 Liver 2.5E-02 NA NA 2.56-02 
Lead NA NA NA NA NA 
Mercury NC NA NA NA , Immune system 1.7E-01 NA NA 1.76-01 
Mercury (methyl) NC NA NA NA •-• , Developmental toxicity -5.3E-01 • NA NA 5.36-01 , 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.5E-04 NA NA NA 1.5E-04 NA NA 

' • •  CHEMICAL TOTAL 1.7E-04 2E-04 3.5E+00 0.0E+00 36+00 -

RADIONUCLIDE TOTAL [ | . | j 1 1  I . I 
'EXPOSURE POINT TOTAL 2E-04 || 35+00 

EXPOSURE MEDIUM TOTAL 2E-04 35+00 
.COMBINED FISH DIET TOTAL 2E-04 3E+00 

RECEPTOR TOTAL 5E-04 3.5E-HJ0 
TOTAL RISK ACROSS ALL MEDIA 5E-04 TOTAL HAZARD ACROSS ALL MEDIA 3.5E+.0 

NOTES: 

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 

NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI 

Checked by: RAR TOTAL IMMUNE SYSTEM HI 
TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI 

TOTAL SKIN HI = 

TEC^^jnei. 
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P:\V--0' IlIclIcK .nlre__!c\._5 - IU-RA\IN^^ 

MACTEi >e.rlng and Consulting, Inc 

• 

file://P:/V--0'


TABLE 9.26.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SED1M6NT MANTON POND Bcnzo(a)_ilhraccne 1,56-09 NA 2.8E-09 NA 4.25-09 Kidney 4.0E-07 NA 7.4E-07 1.1 E-06 
Benzo(a)pyrene 1.86-08 NA 3.4E-0S NA 5.26-08 Kidney 4.96-07 NA 9. IE-07 I.4E-06 
Benzo(b)fluoranthene 3.26-09 NA 5.96-09 NA 9.16-09 Kidney S.4E-07 NA 1.66-06 2.4E-06 
Bct_o(g,h.i)perylene NC NA NC NA Kidney 2.9E-07 NA 5.46-07 8.3E-07. 
Benzo(k)fIuoran—ene 9.96-11 NA 1.86-10 NA 2,85-10 Kidney 2.6E-07 NA 4.96-07 7.5E-07 
bis(2-Elhylhexyl)phihalale 4.16-11 NA 5.86-11 NA 9.95-11 Liver 8.56-07 NA 1.26-06 2. IE-06 
lndcno(l ,2,3-cd)pyrenc 1.46-09 NA 2.76-09 NA 4.16-09 Kidney 3.86-07 NA 7.16-07 1.1 E-06 
Phenanthrene NC NA NC, NA Kidney 4.06-07 NA  . , ,.„ , 7.46-07 1.IE-06 . 
alpha-Chlordane 9.5E-12 NA 5.45-12 NA 1.56-11 Liver 3,26-07 NA .-, • " 1.86-07 5.0E-07 
gamma-Chlordane 1.2E-11 NA 6.86-12 NA 1.96-11 Liver 4.06-07 NA' " ; ' 2.35-07 6.2E-07 
Arsenic 9.96-09 NA 4.26-09 NA 1.46-08 Skin 1.36-04 NA*. 5.56-05 1.8E-04 
Cadmium NC NA NC NA Kidney 3.86-05 NA 2.26-05 6.0E-05 
Chromium NC NA NC NA NOAEL 2.55-04 NA 2.5E-04 
Lead NA - NA NA"" 
Manganese NC NA NC NA NOAEL 1.2E-04 NA 1.26-04 
Vanadium NC NA NC NA NOAEL 4.06-05 NA 4.06-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.06-06 NA 4.4E-07 NA . 1.56-06 NA 

CHEMICAL TOTAL 1.15-06 - 4.9E-07 26-06 5.86-04 0.06+00 8.46-05 76-04 

RADIONUCLIDE TOTAL | | I I I I 1 II 
6XPOSURE POINT TOTAL 26-06 II 7E-04 

EXPOSURE MEDIUM TOTAL 26-06 || 7E-04 , 

SEDIMENT TOTAL 2E-06 II 7E-04 

SURFAC6 SURFACE WATER MANTON POND Acenaphthylene NC NA NC NA Liver 8.76-11 NA 8.7E-11 
WAT6R bis(2-5thylhexyl)phthalale 1.6E-I0 NA 4.96-08 NA 4,96-08 Liver 3.46-06 NA' 1.0E-03 1.05-03 

Aldrin 2.7E-10 NA 4.76-09 NA 4.96-09 Liver 3.06-06 ' N A  - . -.'•• 5.36-05 5.66-05 
alpha-Chlordanc 4.5E-12 NA l.SE-09 NA I.9E-09 Liver 1.5E-07 NAV -,.:••' 6.25-05 6.26-05 
6ndosulfan Sulfate NC NA NC NA Kidney 2.1 E-09 NA -.-.' ; - 2.15-09 
6ndrin Aldehyde NC NA NC NA Nervous system 6.6E-08 NA 9.16-06 9,25-06 
gamma-Chlordane 5.0E-12 NA 2,06-09 NA 2.0E-09 Liver 1.7E-07 NA • 6.8E-05 6.86-05 
Arsenic 4.7E-09 NA 5.9E-09 NA 1.1 E-08 Skin 6.16-05 NA 7.6E-05 1.45-04 
Barium NC NA NC NA Cardiovascular sysiem 1.26-06 NA 2. IE-05 2.26-05 
Chromium NC NA NC NA NOAEL 3.06-06 NA 3.06-04 3.15-04 
Lead - NA - NA , - NA -
Manganese NC NA NC NA NOAEL 2.16-05 NA 6.7E-04 6.96-04 
Mercury NC NA NC NA Immune system 5.26-08 NA 9.3E-07 9.86-07 
Thallium NC NA . NC NA NOAEL 1.16-04 NA 1.45-04 2,56-04 
Nitrate NC NA NC • NA Hematological system 1.96-06 NA 1.96-06 
Nitrite-N NC NA " NC NA Hematological system 3.4E-06 NA 3.45-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 8,86-08 NA 3.5E-04 NA 3.56-04 NA 

CHEMICAL TOTAL 9.36-08 - 3.56-04 4E-04 2.16-04 0.06+00 2.4E-03 | 36-03 

RADIONUCLIDE TOTAL I I  I I 
6XPOSURE POINT TOTAL 4E-04 36-03 

EXPOSUR6 M5DIUM TOTAL 4E-04 35-03 
SURFACE WATER TOTAL 4E-04 II 3E-03 

MACTEC Engineering and Consulting, Inc. 
51326.25 
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TABLE 9.26.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND 	 Acenaphthylene NC NA NA NA Liver 1.4E-06 NA NA 1.4E-06 
Dibenzo(a.h)i—thracene 5.6E-08 NA NA NA. 5.6E-08 Kidney 1.5E-06 NA NA 1.5E-06 
Phenanthrene NC NA - NA NA Kidney 3.3E-05 NA NA 3.3E-05 
4,4'-DDE 1.4E-07 NA NA NA 1.45-07 Liver 4.96-03 NA NA 4.96-03 
alpha-Chlordane 3. IE-OS NA NA NA 3.16-08 Liver 1.05-03 - NA NA 1.06-03 
Aroclor-1254 1.5E-05 NA NA NA 1.55-05 Immune system 2.26+00 NA NA 2.2E+00 

Aroclor-1268 4.6E-06 NA NA NA 4.6E-06 Immune sysiem 6.76-01 ; NA NA 6.7E-01 

Dieldrin 	 2.36-03 3. IE-07 NA NA NA 3.16-07 Liver NA NA 2.36-03 

Endosulfan Sulfate NC Kidney 6.36-05 NA NA NA NA NA 6.36-05 
NA NA NA ;NA NA . 3.85-04 

. NA NA NA 	 NA NA 2.66-02 
gamma-Chlordane LIE-OS 	 1.16-08 Liver 3.85-04 
Technical Chlordane 7.7E-07 7.7E-07 Liver 2.66-02 

NA NA NA NA NA Lead 
NA NA -. NA 	 NA NA Mercury NC 	 immune system 1.76-01 1.76-01 
NA NA NA 	 NA NA Mercury (methyl) NC 	 Developmental loxicity 5.56-01 5.55-01 
NA NA NA 	 NA NA Toxicity Equivalency (Dioxins/Furans) - Mam 1.6E-04 	 1.66-04 

CHEMICAL TOTAL 1.8E-04 	 | 26-04 3.66+00 0.06+00 46+00 

RADIONUCL1D6 TOTAL | |	 | | 1  I I 
iEXPOSURE POINT TOTAL 26-04 46+00 

6XPOSUR6 M6D1UM TOTAL 26-04 4E+00 
COMBINED FISH DIET TOTAL 2E-04 4E+00 

RECEPTOR TOTAL 5E-04 3.6E+.0 
TOTAL RISK ACROSS ALL MEDIA 5E-04 TOTAL HAZARD ACROSS ALL MEDIA 3.6E400 

NOTES; 

NC - Nol carcinogenic by Ihis exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 

-- - Not calculated; dose-response dala and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI 

TOTAL SKIN H I  " 

T E C J ^ i c e MACTEl eering and Consulting, Inc. 

P:\W9-G' i(i.lle\Centn-J_leVT35 - _C-__UNTERIMnNA-Bin .KA\T-_--^ 

51226.25 

file://P:/W9-G'


TABLE 9.27.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl - REASONABLE MAXIMUM EXPOSURE - CUBRENT/I-TU-_ - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 

NON-CARCINOGENIC HAZARD C UOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DE—VIAL 
EXPOSURE 

ROUTES TOTAI 

BIOTA COMBINED FISH DIET MANTON POND Acenaphthylene 
.ibenzo(a.h)an_—icene 
Phcnantltrcnc 
4,4'-DDE 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
Dieldrin 
Endosul—n Sulfate 
ganima-Ch lord ane 
Technical Chlordane 
Lead 
Mcrcuiy 
Mercury (mclliyi) 
Toxidly Equivalency (Dioxin-. tn —is) - Mumr 

NC 
4.2E-08 

NC 
LIE -07 
2.4E-08 
L I E - 5 
3.5E 4)6 
2.3E-07 

NC 
8.7E-09 
5.9E-07 

-
NC 
NC 

I.2E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.2E-08 

1.1 E-07 
2.4E-08 
1.1E-05 
3.5E-06 
2.3E-07 

8.7E-09 
5.9E-07 

1.2E-04 

Liver 
Kidney 
Kidney 
Liver 
Liver 

Immune system 
Immune system 

Liver 
Kidney 
Liver 
Liver 

Immune system 
Developmental toxicily 

2.1 E-06 
2.3E-06 
5.0E-O5 
7.4E-03 
1.6E-03 
3.3E+O0 
1.0E+00 
3.4E-03 
9.5E-05 
5.8E-04 
3.9E-02 

-2.6E-01 
8.4E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.1E-0
2.3E-06 
5.0E-05 
7.4E-03 
1.6E-03 
3.3E+00 
l.OE+00 
3.4E-03 
9.5E-05 
5.8E-04 
3.9E-02 

2.6E-0I 
8.4E-0I 

CHEM1CAL TOTAL 1.4E-04 IE-04 5.5E+00 0.0E+00 5 E + 0 0 ,  . 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

RADIONUCLIDE TOTAL  I I  I I 
1E4M 

IE-CM 

1E-04 

1 1 1 
|

5E+00 

 5E+00 

5E+O0 

IRECEPTOR TOTAL 1E-04 S.SE+00 

TOTAL RISK ACROSS ALL MEDIA 1E-04 | TOTAL HAZARD ACROSS ALL MEDIA 5 . 5 E + 0  0 

NOTES: 

NC - Not carcinogenic by tills exposure roulc. 

NA - Not applicable; exposure roulc not applicable Tor this chemical/expo sure m 

~ - Nol calculated; dosc-rcsponsc data and/or dermal absorption values are nol av 

—ill—. 

ailablc. 

TOTAL DEVELOPMENTAL TOXICITY HI • 8.4E-01

~

1 
| 

1 

Prepared by: KJA 

Clicckcd by: RAR TOTAL IMMUNE SYSTEM HI • 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

_

4.6E+00

1.5E-04

5.2E-02

 I 

| 

| 

| 

I 
I 
I 
I 
I 

MACTEC engineering and Consulting, Inc. 
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TABLE 9.28.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HE ALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE; ADULT 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOT1ENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND 	 Benzo(a)antI—icene 5.7E-09 NA 2.56-09 NA 8.3E-09 Kidney 1.5E-06 NA 6,86-07 2.26-06 
Benzo{a)pyrene 7.16-08 NA 3.16-08 NA 1.0E-07 Kidney I.9E-06 NA 8.36-07 2.76-06 
Bernto(b)fluor__icnc 1.26-08 NA 5.4E-09 NA 1.8E-08 Kidney 3.3E-06 NA 1.45-06 4.7E-06 
Benzo(g,h,i)perylene NC NA NC NA Kidney I.1E-06 NA 5.06-07 1.6E-06 
Benzo(k)-uoranthenc 3.8E-10 NA 1.7E-10 NA 5.5E-10 Kidney 1,06-06 NA 4.55-07 1.5E-06 
bis(2-ElhylJ—-yllphlha—le 1.6E-10 NA 5.4E-11 NA 2.1E-10 Liver 33E-06 NA 1,15-06 4.45-06 
Indeno(l ,2,3-cd)pyrene 5.5E-09 NA 2.4E-09 NA 8.0E-09 Kidney 1.5E-06 NA 6.55-07 2.16-06 
Phenanthrene NC NA NC NA Kidney 1.5E-06 NA 6,86-07 2.2E-06 
alpha-Chlordane 3.75-11 NA 5.06-12 NA 4.2E-1I Liver 1.25-06 NA 1.76-07 I.4E-06 
gamma-Chlordane 4.66-11 NA 6.2E-12 NA 5.2E-11 Liver 1.56-06 NA 2. IE-07 . 1.76-06 
Arsenic 3.8E-08 NA 3.9E-09 NA 4.2E-08 Skin 4.96-04 NA 5.0E-05 5.46-04 
Cadmium NC NA NC NA Kidney 1.56-04 NA 2.0E-O5 1.76-04 
Chromium 	 NC NA NC NA NOAEL 9.5E-04 NA 9.5E-04 
Lead NA NA - NA 
Manganese NC NA NC NA NOAEL 4.7E-04 NA 4.7E-04 
Vanadium NC NA NC NA NOAEL 1,56-04 NA 1.5E-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.9E-06 NA 4.0E-07 NA 4.3E-06 NA 

-

CHEMICAL TOTAL 4.16-06 	 4.56-07 45-06 2.26-03 O.OE+00 7.7E-05 26-03 - , 

RADIONUCLIDE TOTAL ( (  I I I I 1 .
EXPOSURE POINT TOTAL 4E-06 2E-03 

((EXPOSURE MEDIUM TOTAL 46-06 2E-03 

SEDIMENT TOTAL 4E-06 2E-03 

SURFACE SURFACE WAT6R MANTON POND Acenaphthylene NC NA NC NA 	 Liver 2.26-09 NA 2.25-09 
WATER 	 bis(2-6thylhexyl)phlhala„ 4.2E-09 NA 3.6E-07 NA 3.7E-07 Liver 8.66-05 NA 7.5E-03 7.65-03 

Aldrin 6.86-09 NA 3.4E-08 NA 4. IE-OS Liver 7.S6-05 NA 3.9E-04 4.76-04 
alpha-Chlordane I.2E-10 NA 1.4E-08 NA 1.4E-0S Liver 3.9E-06 NA 4.6E-04 4.66-04 
5ndosulfan Sulfate NC NA NC NA Kidney 5.45-08 NA 5.4E-08 
6ndrin Aldehyde NC NA NC NA Nervous sysiem 1.76-06 NA 6.8E-05 6.96-05 
gamma-Chlordane 1.3E-I0 NA 1.5E-08 NA 1.5E-0S Liver 4.36-06 NA 5.0E-04 5.16-04 
Arsenic 1.2E-07 NA 4.3E-08 NA 1.6E-07 Skin 1.66-03 NA 5.6E-04 2.16-03 
Barium NC NA NC NA Cardiovascular system 3.15-05 NA I.6E-04 1,96-04 
Chromium NC NA NC NA NOAEL 7.85-05 NA 2.26-03 2.35-03 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 5.5E-04 NA 5.0E-03 5.55-03 
Mercury NC NA NC NA . Immune system 1.36-06 NA 6.96-06 8.26-06 
Thallium NC NA NC NA NOAEL 2.86-03 NA 1,06-03 3.86-03 
Nitrate NC NA NC NA Hcmalological system 4.96-05 NA 4.95-05 
Nilrite-N NC NA NC NA Hematological system 8.8E-05 NA 8.85-05 -
Toxicily Equivalency (Dioxins/Furans) - Mam 2.3E-06 NA 	 2.6E-03 NA 2.6E-03 NA 

CHEMICAL TOTAL 2.4E-06 	 2.6E-03 36-03 5.3E-03 0.0E+00 1.86-02 26-02 

' 
RADIONUCLIDE TOTAL |  I	 I I I 1 II 

5XPOSUR6 POINT TOTAL 3E-03 25-02 

EXPOSURE MEDIUM TOTAL 3E-03 2E-02 
' 	 1 

1 
SURFACE WATER TOTAL 	 3E -03 2E-02 1 

MACTEC Engineering and Consulting, Inc. 
51336.35 
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TABLE 9.28.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVJDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK NON-CARC1NOGEN1C HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphthylene NC -NA • NA NA Liver I.3E-06 NA NA 1.3E-06 
Dibenzo(a.h)anthracene 5.4E-08 NA NA NA S.4E-08 Kidncy 1.4E-06 NA NA 1.4E-06 
Phenanthrene NC NA NA NA Kidney 3.2E-05 NA NA 3.2E-05 
4,4'-DD6 1.45-07 NA NA NA 1.4E-07 Liver 4.7E-03 NA NA 4.7E-03 
alpha-Chlordane , 3.0E-08 NA NA NA 3.0E-08 Liver  l.OE-03 NA NA l.OE-03 
Aroclor-1254 1.4E-05 NA NA NA 1.4E-05 Immune sysiem 2.16+00 NA NA 2.15+00 
Aroclor-1268 4.4E-06 NA NA NA 4.4E-06 Immune system 6.5E-01 NA NA 6.56-01 
Dieldrin 3.0E-07 NA NA NA 3.0E-07 Liver 2.2E-03 NA NA 2,26-03 
5ndosulfan Sulfate NC • -NA NA NA Kidney 6.1 E-05 NA NA 6.16-05 
garni—i-Chiord_ie 1.1 E-08 NA NA NA 1.16-08 Liver 3.76-04 NA NA 3.76-04 
Technical Chlordane 7.5E-07 NA NA NA 7.5E-07 Liver 2.56-02 NA NA 2.56-02 
Lead NA NA NA - NA NA 
Mercury NC NA NA NA Immune sysiem 1.76-01 NA NA 1.76-01 
Mercury (methyl) NC NA NA NA Developmental toxicity 5.36-01 NA NA 5.36-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.5E-04 NA NA NA 1.5E-04 NA NA 

CHEMICAL TOTAL 1.7E-04 2E-04 3.55+00 0.06+00 36+00 

RADIONUCLIDE TOTAL I  I I I I . I 1 
5XPOSUR6 POINT TOTAL 2E-04 36+00 

5XPOSUR6 M6DIUM TOTAL 2E-04 36+00 
COMBINED FISH DIET TOTAL 2E-04 3E+00 

[[RECEPTOR TOTAL 3E-03 3.SE+00 | 
TOTAL RISK ACROSS ALL MEDIA 3E-03 TOTAL HAZARD ACROSS ALL MEDIA 3.5E4.0 | 

NOT6S: 

NC - Nol carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 
NA - Not applicable; exposure route not applicable for Ihis chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 
- - Nol calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by; KJA TOTAL HEMATOLOGICAL SYSTEM HI 
Checked by: RAR TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI = 

TOTAL SKIN H I  " 

TE(^Unee MACTEC, leering and Consulting, Inc. 
51226.2: 
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TABLE 9.29.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE; OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SED1M6NT MANTON POND Bcnzo{a)—ilhi_:ene 8.9E-09 NA 8.3E-09 NA I.7E-08 Kidney 2.46-06 NA 2.2E-06 4.6E-06 

Benzo(a)pyrene 1.1 E-07 NA 1.0E-07 NA 2.16-07 Kidney 2.96-06 NA 2.76-06 5.66-06 
8 enzo(b) 11 uonmIhene 1.9E-08 NA l.SE-08 NA 3.75-08 Kidney 5.15-06 NA 4.76-06 9.8E-06 
Benzo(g.h.i)perylene NC NA NC NA Kidney 1.7E-06 NA 1.65-06 3.4E-06 
Benzo(k)fIuoran—ene 5.9E-10 NA 5.5E-10 NA 1.16-09 Kidney 1.65-06 NA 1.56-06 3. IE-06 
bis(2-EthyIhexyl)phthaIate 2.56-10 NA 1.8E-I0 NA 4.26-10 Liver 5. IE-06 NA 3.66-06 8.86-06 
lndeno( 1,2,3-cd)pyrenc 8.66-09 NA 8.0E-09 NA 1.76-08 Kidney 2.3E-06 NA 2.16-06 4.46-06 
Phenanthrene NC NA NC NA Kidney 2.45-06 NA 2.26-06.-. 4.66-06 
alpha-Chlordane 5.76-11 NA I.6E-11 NA 7.35-11 Liver I.9E-06 NA 5.46-07^ 2.45-06 . 
gamma-Chlordane 7.16-11 NA 2.0E-11 NA 9.26-11 Liver 2.46-06 NA 6.86-07, 3.15-06 
Arsenic 5.9E-08 NA I.3E-08 NA 7.2E-0S Skin 7.76-04 NA 1.65-04 9.36-04 
Cadmium NC NA NC NA Kidney 2.36-04 NA ' 6.56-05 2.95-04 
Chromium NC NA NC NA NOAEL 1.56-03 NA 1,55-03 ' 
Lead - NA - NA NA ?-• . 

Manganese NC NA NC NA NOAEL 7.3E-04 NA 7.36-04 
Vanadium NC NA NC NA NOAEL 2.4E-04 NA 2.45-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 6. IE-06 NA 1.3E-06 NA 7.46-06 NA 

CHEMICAL TOTAL 6.3E-06 - 1.5E-06 - SE-06 3.5E-03 0.0E+0O 2.56-04 46-03 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I  I I 1 
| 8E-06 

1  I I 
46-03 . 

EXPOSURE MEDIUM TOTAL | 8E-06 46-03 

SEDIMENT TOTAL 8E-06 4E-03 

SURFAC5 SURFACE WATER MANTON POND Acenaphthylene NC NA NC NA Liver 3.5E-09 NA 3.56-09 
WAT6R bis(2-Ethylhexyl)phlhalal 6.5E-09 NA 4.4E-07 NA 4.5E-07 Liver I.3E-04 NA 

_ 
. , 9.35-03 9.46-03 

Aldrin 1.1 E-08 NA 4.26-08 NA 5.3E-08 Liver I.2E-04 NA , 4.8_-4'-; 6.16-04 
alpha-Chlordane 1.86-10 NA I.7E-08 NA 1.7E-08 Liver 6.06-06 NA >;, 5.66-04 5.6E-04 
Endosulfan Sulfate NC NA NC NA Kidney 8.46-08 NA 8.46-08 
Endrin Aldehyde NC NA NC NA Nervous sysiem 2.6E-06 NA 8.36-05 8.6E-05 
gat—iia-Chlordane 2.0E-10 NA 1.9E-08 NA 1.96-08 Liver 6.65-06 NA 6.26-04, 6.2E-04 
Arsenic 1.9E-07 NA 5.36-08 NA 2.46-07 Skin 2.4E-03 NA 6.9E-04 3.1 E-03 
Barium NC NA NC NA Cardiovascular system 4.76-05 NA I.9E-04 2.4E-04 
Chromium NC NA NC NA NOAEL 1.2E-04 NA 2.8E-03 2.9E-03 
Lead - NA - NA NA 
Manganese NC NA NC NA NOAEL 8.6E-04 NA 6.16-03 6.95-03 
Mercury NC NA NC NA • Immune system 2. IE-06 NA 8.46-06 1.1 E-05 
Thallium NC NA NC NA NOAEL 4.4E-03 NA 1.26-03 5.6E-03 
Nilrale NC NA NC NA Hematological sysiem 7.66-05 NA - 7.6E-05 
Nilriic-N NC NA NC NA Hcmalological sysiem 1.4E-04 NA - 1.46-04 
Toxicily Bquivalency (Dioxins/Furans) - Mam 3.56-06 NA 3.2E-03 NA 3.2E-03 NA 

CHEMICAL TOTAL 3.75-06 - 3.26-03 - 36-03 8.3E-03 0,06+00 2.25-02 3 E-02 

EXPOSUR6 POINT TOTAL 
RADIONUCLIDE TOTAL  I I I I 

36-03 
1 1 1 

35-02 
EXPOSURE MEDIUM TOTAL 36-03 3E-02 

SURFACE WATER TOTAL 3E-03 3E-02 

MACTEC Engineering and Consulting, Inc. 
51226 25 
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TABLE 9.29.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphthylene NC NA NA NA Liver 1.4E-06 NA NA 1.46-06 
Diber_o(„h)_i—racene 5.6E-08 NA NA NA 5.6E-08 Kidney 1.5E-06 NA NA 1.56-06 
Phenanthrene NC, . NA NA NA Kidney 3.36-05 NA NA 3,36-05 
4,4'-DDE 1.4E-07 NA NA NA 1.4E-07 Liver 4.96-03 NA NA 4.96-03 
alpha-Chlordane 3. IE-08 NA NA NA • 3.16-08 Liver 1.05-03 NA NA l.OE-03 
Aroclor-1254 1.5E-05 NA NA NA 1.5E-05 Immune system 2.2E+00 NA NA 2.26+00 
Aroclor-1268 4.66-06 NA NA NA 4.6E-06 Immune system 6.7E-01 NA NA 6.7E-0I 
Dieldrin 3. IE-07 NA NA NA 3. IE-07 Liver 2.3E-03 NA NA 2.3E-03 
Endosulfan Sulfate NC •NA NA NA Kidney . , 63E-05 NA NA 6.36-05 
gamma-Chlordane 1.1 E-08 NA NA NA LIE-OS Liver 3.8E-04 NA NA 3,86-04 
Technical Chlordane 7.7E-07 NA NA NA 7.7E-07 Liver 2.6E-02 NA NA 2.66-02 
Lead - NA NA NA • NA NA 
Mercury NC NA NA NA Immune sysiem 1.76-01 NA NA 1.76-01 
Mercury (methyl) NC NA . NA NA Developmental toxicity 5.5E-01 NA NA 5.56-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.6E-04 •NA NA NA 1.6E-04 NA NA 

CHEMICAL TOTAL 1.85-04 2E-04 3.6E+O0 0.0E+00 46+00 -
RADIONUCLIDE TOTAL I I I I 1  I I 

• 
EXPOSURE POINT TOTAL 2E-04 46+00 

EXPOSURE MEDIUM TOTAL 2E-04 46+00 _
COMBINED FISH DIET TOTAL 2E-04 4E+00 

RECEPTOR TOTAL 3E-03 3.6E4O0 
TOTAL RISK ACROSS ALL MEDIA 3E-03 TOTAL HAZARD ACROSS ALL MEDIA 3.6E4-0 

NOT6S: -
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 2.4E-04 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 5.5E-01 

- - Not calculated; dose-response data and/or dermal absorption values arc not available. -
-
-

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 2.1E-04 
Checked by: RAR TOTAL IMMUNE SYSTEM HI - 3.0E+00 

TOTAL KIDNEY HI = 4.3E-04 

TOTAL LIVER HI - 4.6E-02 

-
TOTAL NERVOUS SYSTEM HI = S.6E-05 

TOTAL NOAEL HI = 1.8E-02 

-
TOTAL SKIN H I  " 4.0E-03 

-

.EC^Bteee MACTEi lering and Consulting, Inc. 
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TABLE 9.30.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIM6NT MANTON POND Benzo(a)anlhracene 3.6E-08 NA 1.3E-08 NA 4.9E-08 Kidney 1.9E-0S NA 6.95-06 2.66-05 
Bcnzo(a}py—ne 4.4E-07 NA 1.6E-07 NA 6.06-07 Kidney 2.3E-05 NA 8.55-06 3.26-05 

Benzo<b)-—)—nthene 7.6E-08 NA 2.8E-08 NA 1.0E-07 Kidney 4. IE-05 NA 1.55-05 5.56-05 
Benzo(g,h,i)perylenc NC NA NC NA Kidney 1.45-05 NA 5.16-06 1.9E-05 
Bcr_c4,k)fluoran—ene '2.4E-09 NA 8.7E-10 NA 3.2E-09 Kidney 1.3E-05 NA 4.66-06 1.7E-05 
bis(2-Et-yu-xyl)phlhala„ 9.8E-10 NA 2.7E-10 NA 1.36-09 Liver 4. IE-05 NA 1.1 E-05 5.26-05 
Indeno(li2.3-cd)p>—nc 3.45-08 NA 1.3E-08 NA 4.7E-0S Kidney 1.8E-0S NA 6.76-06 2.55-05 
Phenanthrene NC NA NC NA Kidney I.9E-05 NA 6.96-06. _ 2.66-05 
alpha-Chlordane 2.3E-10 NA 2.6E-11 NA 2.5E-10 Liver I.5E-05 NA 1.75-06 -r 1.75-05 
gamma-Chlordane 2.8E-IO NA 3.2E-11 NA 3.2E-10 Liver 1.9E-05 NA 2.16-06' 2.15-05 
Arsenic 2.46-07 NA 2.0E-08 NA 2.6E-07 Skin 6.1 E-03 NA 5.26-04 6.7E-03 
Cadmium NC NA NC NA Kidney I.8E-03 NA 2.06-04 2.05-03 
Chromium 
Lead 

NC 

-
NA 
NA 

NC 

-
NA 
NA 

NOAEL 1.2E-02 

-
NA
NA 

 ,  , . 1.26-02 

Manganese NC NA NC NA NOAEL 5.9E-03 NA 5.96-03 
Vanadium NC NA NC NA NOAEL 1.9E-03 NA 1.96-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.4E-05 NA 2.0E-06 NA 2.66-05 NA 

CHEMICAL TOTAL 2.56-05 2.35-06 3E-05 2.SE-02 0.0E+00 7.95-04 3E-02 

RADIONUCLIDE TOTAL I 1  I I 1 1 1 
EXPOSURE POINT TOTAL 3E-05 3E-02 

EXP0SUR6 MEDIUM TOTAL 3E-05 3E-02 

SEDIMENT TOTAL 3E-05 _3E -02 

SURFACE SURFACE WATER MANTON POND Ace—iphlhylene NC NA NC NA | Liver 1.0E-08 NA 1.06-08 
WATER. bis(2-61hylhexyl)phlhalale 9,76-09 NA 1.3E-07 NA 1.4E-07 Liver 4.0E-04 NA -^' X- 5.2E-03 5.65-03 

Aldrin 1.66-08 NA 1.2E-08 NA 2,86-08 Liver 3.6E-04 NA . 2.76434V 6.45-04 
alpha-Chlordane 2.7E-I0 NA 4.7E-09 NA 5.06-09 Liver 1.8E-05 NA ,3.26-04 3.36-04 
Endosulfan Sulfate NC NA NC NA Kidney 2.5E-07 NA 2.56-07 .. _•» 
6ndrin Aldehyde NC NA NC NA Nervous system 7.96-06 NA 4.75-05 5.56-05 
gamma-Chlordane 3.06-10 NA 5.2E-09 NA 5.56-09 Liver 2.06-05 NA 3.56-04 3.75-04 
Arsenic 2.86-07 NA 1.5E-08 NA 3.06-07 Skin 7.36-03 NA 3.96-04 7.7E-03 
Barium NC NA NC NA Cardiovascular system 1.46-04 NA 1.16-04 2.56-04 
Chromium NC- NA NC NA NOAEL 3.6E-04 NA 1.6E-03 I.9E-03 • 
Lead NA NA NA 
Manganese . NC NA NC NA NOAEL 2.66-03 NA 3.45-03 6.06-03 
Mercury NC NA NC NA Immune system 6.26-06 NA 4.85 J06 1.15-05 
Thallium NC NA NC NA NOAEL 1.36-02 NA 7.06-04 1.45-02 
Nitrate NC NA NC NA Hematological system 2.3E-04 NA 2.36-04 -
Nilrite-N NC NA NC NA Hematological system 4.1 E-04 NA 4.1 E-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.3E-06 NA 9.0E-04 NA 9.16-04 NA 

CHEMICAL TOTAL 5.6E-06 9.0E-04 9E-04 2.56-02 O.OE+00 1.26-02 4E-02 - '1 
|

RADIONUCLIDE TOTAL I I  I I 1  I I 1 
6XPOSUR6 POINT TOTAL 96-04 4E-02 1 

EXPOSURE MEDIUM TOTAL 96-04 4E-02 1 
SURFACE WATER TOTAL 9E-04 4E-02 I 

MACTEC Engineering and Consulting, Inc. 
31326.23 
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TABLE 9.30.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET . MANTON POND Acenaphthylene NC ' ' NA' NA NA Liver 2.16-06 NA NA 2.16-06 
Dibc nzo(a,h)an—racene 4.2E-08 NA NA NA 4.26-08 Kidney 2.36-06 NA NA 2.36-06 
Phenanthrene NC NA NA NA Kidney 5.0E-05 NA NA 5.06-05 
4,4'-DDE 1.1 E-07 NA NA NA 1.1 E-07 Liver 7.4E-03 NA NA 7.4E-03 
alpha-Chlordane 2.4E-08 NA NA NA 2.4E-08 Liver I.6E-03 NA NA 1.66-03 
Aroclor-1254 1.16-05 NA NA NA 1.1 E-05 Immune sysiem 3.3E+00 NA NA 3.35+00 
Aroclor-1268 3.56-06 NA NA NA 3.5E-06 Immune system 1.0E+00 NA NA 1.06+00 
Dieldrin 2.35-07 NA NA NA 2.3E-07 Liver 3.4E-03 NA NA 3.46-03 
5ndosulfan Sulfate NC NA NA NA Kidney 9.5E-05 NA NA 9.56-05 
gamma-Chlordane 8.75-09 NA NA NA 8.7E-09 ' Liver 5.85-04 NA NA 5,86-04 
Technical Chlordane 5,95-07 NA NA NA 5.9E-07 ' Liver • 3.95-02 NA NA 3.96-02 
Lead 
Mercury 

-
NC 

. NA 
NA 

NA 
NA 

NA 
NA Immune system 

.. 
2.6E-01 

NA 
NA 

NA 
NA 2,66-01 

Mercury (methyl) NC NA NA NA Developmental toxicity 8.4E-OI NA NA 8:46-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.2E-04 NA NA NA 1.2E-04 NA NA 

CHEMICAL TOTAL 1.4E-04 - - " 1E-04 5.5E+00 0.06+00 • 56+00 
• ' 

RADIONUCLIDE TOTAL  I I I I • 1 1 1 
EXPOSUR6 POINT TOTAL 1E-04 56+00 

" EXPOSU-6 M6DIUM TOTAL •1E-04 56+00 
COMBINED FISH DIET TOTAL IE-04 5E+00 

[[RECEPTOR TOTAL 1E-03 
TOTAL RISK ACROSS ALL MEDIA 1E-03 TOTAL HAZARD ACROSS ALL MEDIA S.SE+00 

NOT6S: 

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 
-- - Nol calculated; dose-response dala and—-r dermal absorption values arc nol available. 

Prepared by: K1A TOTAL HEMATOLOGICAL SYSTEM HI = 

Checked by: RAR TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER H I  " 

TOTAL NERVOUS SYSTEM HI = 
TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACT1 eerlng and Consulting, Inc 
51226,25 
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TABLE 9.31.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE , 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

C A R C I N O G E N I C RISK N O N - C A R C I N O G E N I C H A Z A R D O U O T I E N T 
E X P O S U R E E X P O S U R E 

M E D I U M 	 C H E M I C A L E X T E R N A L EXPOSURE P R I M A R Y T A R G E T EXPOSURE 
M E D I U M P O I N T INGESTION INHALATION D E R M A L 	 INGESTION I N H A L A T I O N D E R M A L 

(RADIATION) ROUTES TOTAL ORGAN 	 R O U T E S T O T A L 

SEDIMENT SEDIMENT DYERV1LL6 POND 2-Mclhylnaphlhalenc NC NA NC NA 	 Cardiovascular sysiem 3.9E-OS NA 3.56-08 7.46-08 

Acenaphthylene NC NA NC NA Liver 1.16-07 NA 1,06-07 2.26-07 
, / i u -i ii Benzo(alanlhracene 8.36-09 . • N A , 0 7.36-09 NA 1.66-08 Kidney 2.26-06 NA 2,06-06 4.26-06 

. . , . , .  • 	 Bcnzo(a)pyrene 7.05-08 NA 6.26-08 NA 1.36-07 Kidney 1.96-06 NA 1.76:06 3.56-06 

Bcnzo(b)nuoranlhcne 1.36-08 NA 1.16-08 NA 2.46-08 Kidnev 3.45-06 NA 3.06-06 6.46-06 

Benzo(g,h.i)peryiene NC NA N C  - NA Kidney 1.46-06 NA - 1.26-06 2.66-06 

Benzo(k)fluoranlhene • 3.56-10 NA 3.16-10 NA 6.66-10 Kidney 9.36-07 NA 8.36-07 1.85-06 

bis(2-6lhylhexyl)phthalatc 9.86-11 NA 6.66-11 NA 1,66-10 Liver 2.06-06 N A _ , 1.46-06 3.46-06 

Dibcnzo(a,h)anlhracenc 1.06-08 NA 9.05-09 NA . 1.96-08 Kidney 2.75-07 NA-, • 2.46-07 5,1 E-07 

lndeno( 1,2,3-cd)pyrene 6.46-09 NA • 5,66-09 NA 1.26-OS Kidney 1.75-06 N A  - .• •• 1.56-06 3,26-06 

Phenanthrene NC NA NC NA Kidney 2.56-06 NA' 2,26-06 4,65-06 . -,.,.,, 
alpha-Chlordane 1.76-11 NA 4.66-12 NA 2.16-11 Liver 5.66-07 NA 1,56-07 7.16-07 

Aroclor-1254 1.16-08 NA 1.16-08 NA 2.26-08 immune system 1.75-03 NA 1,66-03 3.26-03 

Dieldrin 2.16-09 NA 1.46-09 NA 3.56-09 Liver 1.56-05 NA : 1.06-05 2.66-05 • 

5ndosuIfan sulfate NC NA NC NA Kidney 4.76-08 NA 3.26-08 .7.86-08 

Arsenic 1.4E-08 NA 2.86-09 NA I.7E-08 Skin 1.86-04 NA 3.66-05 2.16-04 

•	 ' ' " Cadmium NC NA . NC NA Kidney 1,06-04 NA 2.85-05 1.35-04 

Chromium NC NA NC NA NOAEL 3.36-03 NA 3.36-03 
• '	 , Lead NA NA NA 

Manganese NC NA NC NA NOAEL 2.15-04 NA 2.1 E-04 ' 

Mercury NC NA • NC NA ' Immune sysiem 9.05-05 ' NA • 9.0E-05 • 

Nickel NC . NA NC NA Developmental toxicily 4.56-05 NA 4.55105 
: .	 .i 

Vanadium 	 NC .NA -, - N  C NA NOAEL 1.06-04 NA 1 .05-04- . 

•n..... 	 Toxicity Equivalency (Dioxins/Furans) - Mam 9.96-08 NA 2.06-08 NA 1.2E-07 NA 

Toxicity Equivalency (PCB Congeners) - Man 1.76-11 NA ' 3.4E-I2 NA 2.0E-11 NA 

CH6MICAL TOTAL 2.3E-07 1,35-07 - 45-07 5.75-03 0.06+00 1,76-03 76-03 

RADIONUCLIDE TOTAL | , | I I 1 1  1 II 
[(EXPOSURE POINT TOTAL . , • 46-07 1 7E-03 

[[EXPOSURE MEDIUM TOTAL 46-07 1 76-03 

S E D I M E N T T O T A L 4E-07 ] "•" 1 7E-03 

SURFACE SURFACE WATER D Y 6 R V I L L E P O N D Acenaphthylene NC NA • NC NA , Liver 5.65-11  NA - 5.65-1) 

WATER bis(2-6lhylhcxyl)phlhalale 1.06-10 NA . 4.46-08 NA _. 4.45-08 - Liver 2.26-06 NA • 9.16-04 9.16-04 

Aldrin 1.76-10 NA 4.26-09 NA 4.35-09 Liver 2,06-06 NA 4.86-05 5.06-05 

alpha-Chlordane •2.96-12 NA 1.66-09 NA L75-09 Liver 9.76-08 NA 5,56-05 5.56-05 

6ndosulfan Sulfate NC • . NA . N  C NA Kidney 1.45-09 NA 1.46-09 

Endrin Aldehyde ' NC NA NC NA Nervous system 4.2E-OS  NA 8:25-06 • 8:2 E - 0 6 . . 

gamma-Chlordane " 3.25-12 NA 1.86-09 NA • 1 , 85 .9 Liver I-. 16-07 • NA . 6.16-05 6,1 6-05 
- .  , , i . . ) . . , Arsenic 3.06-09 .NA 5.25-09 NA 8.26-09 Skin 3.95-05 NA , 6.85-05 1.16-04 

.—-• • Barium NC NA NC NA . Cardiovascular sysiem 7.65-07 NA 1.95-05 2.06-05 

Chromium NC NA NC NA NOA5L 2,06-06 NA 2.75-04 2.76-04 

Lead NA NA NA 

Manganese NC NA - NC NA NOA5L 1.46-05 NA 6.06-04 6.16-04 

Mercury NC NA NC NA Immune system 3.36-OS NA 8.35-07 8.66-07 

Thallium NC NA NC . NA . NOA5L 7.06-05 NA 1.25-04 1.96-04 

Nitrate - NC NA NC NA Hematological sysiem 1.26-06 NA 1,26-06 
Nilrile-N T NC . NA ' NC NA Hematological sysiem 2,26-06 . NA 2.2E-06 

MACTEC Engineering and Consulting, Inc. 
5 1 2 2 6 - 2 . '	 . • 

Page 1 Of3 P;\W9-r.VTyL.lE-NAB-tanelle\C'enlre__lc\T25 - R_:RA\INTF-UM 



TABLE 9.31.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Toxicity 6quivalency (Dioxins/Furans) - Mam 5.6E-08 NA 3.1 E-04 NA 3,16-04 NA 

CHEMICAL TOTAL 6.06-08 3.16-04 ' 35-04 1.35-04 0.05+00 2.26-03 25-03 

RAD10NUCLID6 TOTAL  I I | I 1 1 1 1 
6XPOSUR6 POINT TOTAL 36-04 [, 26-03 

6XPOSUR6 M5DIUM TOTAL 35-04 L 26-03 
SURFACE WATER TOTAL 3E-04 2 E-03 

BIOTA COMB1N6D FISH D16T DY6RV1LL6POND Acenaphthylene NC NA NA NA Liver 3.06-06 NA NA 3.06-06 
Dibenzo(a,h)_nthracene 4,15-08 NA NA NA 4.16-08 Kidney 1.16-06 NA NA 1.16-06 
Phenanthrene NC NA NA NA Kidnev 4.05-05 NA NA 4.06-05 
4.4--DDD 3.25-07 NA • NA NA 3.26-07 Liver 1.66-02 NA NA 1.66-02 
4,4'-DD6 1.66-07 NA NA NA 1.66-07 Liver 5.76-03 NA NA 5.76-03 
4,4'-DDT 1.66-07 NA NA NA 1.66-07 Liver 5.66-03 NA NA 5.66-03 
alpha-Chlordane 2.26-07 NA NA NA 2.26-07 Liver 7,36-03 NA NA 7.36-03 
Aroclor-1254 3.06-05 NA NA NA 3.06-05 Immune system . 4.36+00 NA NA 4.35+00 
Dieldrin 5.76-06 NA NA NA 5.75-06 Liver 4,26-02 NA NA 4.25-02 
gamma-Chlordane 7.86-08 NA NA NA 7.86-08 Liver 2,65-03 NA NA 2.66-03 
Heptachlor 6poxide 6.85-07 NA NA NA 6,86-07 Liver 3.46-02 NA NA 3.45-02 
Technical Chlordane 4.56-06 NA NA NA 4.56-06 Liver 1.56-01 NA NA 1,56-01 
Cadmium NC NA NA NA Kidney 5.06-02 NA NA 5.06-02 
Lead - NA NA NA NA NA 
Manganese NC NA NA NA NOA6L 3.25-02 NA NA 3.25-02 
Mercury NC NA NA NA Immune sysiem 7.25-02 -NA NA 7.26-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 2.36-01 NA NA 2.36-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.75-04 NA NA - NA 3.75-04 NA NA

CH6MICAL TOTAL 4.16-04 - - 46-04 5.05+00 0.06+00 - 5.05+00 

6XPOSUR5 POINT TOTAL 
RADIONUCLID6 TOTAL | |  I I 

46-04 1 1 1 5.06+00 

6XPOSURE M6DIUM TOTAL 46-04 5.06+00 
COMBINED FISH DIET TOTAL 4E-04 S.0E+0O 

[[RECEPTOR TOTAL 7E-04 S.OE+00 
TOTAL RISK ACROSS ALL MEDIA 7 E-04 TOTAL HAZARD ACROSS ALL MEDIA 5.0E-H)0 

ng and Consulting, Inc. I
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TABLE 9.3I.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVTLLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION

CARCINOGENIC RISK 

 INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

NOTES: 


NC - Not carcinogenic by Ihis exposure route. 


NA - Not applicable; exposure route nol applicable for this chemical/exposure medium, 


-- - Not calculated; dose-response dala and/or dermal absorption values are not available. 


Prepared by: KJA 


Checked by: AWS 


TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI = 

TOTAL HEMATOLOGICAL SYSTEM HI = 

TOTAL IMMUNE SYSTEM.HI = 

•	 TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI 

TOTAL SKIN H I  

MACTEC Engineering and Consulllng, Inc. 
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TABLE 9.32.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT DYERVILLE POND 2-Melhylnaphlhalene NC NA NC NA Cardiovascular sysiem 6,15-08 NA 1.16-07 1,86-07 
Acenaphthylene NC NA NC NA. Liver 1,86-07 NA 3,36-07 5.16-07 

- ' /  i iiJii.ii Benzol a)anthracene 1.36-08 ,-NA .̂ . 2.46-08 NA 3.76-08 Kidney 3.46-06 NA . 6.45-06 9,8 E-06 
• • . . .  , Benzo(a)pyrenc 1.1 E-07 • NA  l ' 2,06-07 NA 3.16-07 Kidney .2.96-06 NA 5,46-06 8,35-06 

Benzo(b)fluoranthenc 2.05-08 ' NA 3.75-08 NA 5.76-08 Kidney 5.36-06 NA 9.85-06 1.55-05 
Benzo(g,h.i)p- rylene NC NA NC NA Kidney 2,1 E-06 NA 3.96-06 6.05-06 
Bcnzo(k)Iluoranlhene 5.46-10 NA 1.06-09 NA 1,66-09 Kidney 1,56-06 NA 2.76-06 4.1 E-06 
bis(2-Elhylhexyl)phlhalale 1.56-10 NA 2,25-10 NA 3.76-10 Liver 3.26-06 NA 4.55-06 7.75-06 
Dibenzo(a.h)anthracene 1,66-08 NA 2.96-08 NA 4.56-08 Kidney 4,26-07 NA 7,85-07 1.26-06" 
lndeno(J.2„3-cd)pyrcne 9.96-09 NA 1.86-08 NA 2.86-08 Kidney 2,66-06 NA 4.96-06 7.5E-06 
Phenanlhrene NC NA NC NA Kidney 3,85-06 NA 7.15-06 1.16-05 
alpha-Chlordane 2.66-11 NA 1.56-11 NA 4.16-11 Liver 8.76-07 NA-' 5.06-07 1.45-06 
Aroclor-1254 1.85-08 NA 3.56-08 NA 5.36-08 Immune system 2.66-03 - NA 5.15-03 7.7E-03 
Dieldrin 3.36-09 NA 4.76-09 NA 7.96-09 Liver 2.46-05 NA 3.45-05 5.8E-05 
Endosulfan sulfate NC NA NC NA Kidney 7,36-08 NA 1.05-07 I.SE-07 
Arsenic 2.16-08 NA 9.26-09 NA 3.16-08 Skin 2.86-04 NA 1.26-04 4.0E-04 
Cadmium NC • NA NC • NA " ' Kidney 1.66-04 NA 9.16-05 2.5E-04 

. , Chromium 
Lead 

NC 

-
NA 
NA 

NC 

-
NA 
NA 

NOAEL 5,16-03 NA 
NA 

5.1 E-03 

Manganese NC NA NC NA NOAEL 3.36-04 NA 3.3E-04 
Mercury . NC NA NC NA Immune system 1,46-04 NA 1.4E-04 
Nickel NC NA NC NA Developmenlal loxicity " 6,96-05 NA 6,96-05 

.- /  , i.i ' n  . Vanadium NC -NA, . NC NA NOAEL • 1,66-04 NA 1.66-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.5E-07 NA 6.65-08 NA 2,26-07 NA -
Toxicily Equivalency (PCB Congeners) - Man 2.66-11 NA 1.16-11 NA 3.76-11 ' NA 

' • 

CHEMICAL TOTAL • 3.76-07 4.36-07 - 86-07 8,85-03 0.06+00 5.46-03 [| 16-02 

' 
RADIONUCLIDE TOTAL | | | | 1 1 1 

-' EXPOSURE POINT TOTAL 86-07 16-02 

EXPOSURE MEDIUM TOTAL 85-07 ] 16-02 
SEDIMENT TOTAL 1 8E-07 . j IE-02 

SURFAC6 SURFAC6 WAT6R DYERVILLE POND Acenaphthylene NC NA NC NA Liver 8.76-11 NA 8.7E-II 
WAT6R bis(2-6lhylhexyl)phlhalalc 1.66-10 NA 4,96-08 NA • 4.96-08 Liver 3.46-06 NA 1.06-03 1.06-03 

Aldrin •2.76-10 NA 4.76-09 NA 4.95-09 Liver 3.06-06 NA 5.35-05 5.66-05 

" alpha-Chlordane 4.56-12 NA 1.86-09 NA 1,96-09 Liver 1.56-07 NA 6,25-05 6.26-05 
Endosulfan Sulfate • N C  , • - NA NC NA Kidney '2,15-09 NA 2.1 E-09 
Endrin Aldehyde NC NA NC NA' •' Nervous system 6.66-08 NA 9.15-06 9.2E-06 
gamma-Chlordane 5.06-12 NA 2.05-09 NA 2.06-09 Liver .- 1.76-07 NA 6.85-05 6.86-05 

- , i • .  '  • : Arsenic 4.76-09 NA 5.96-09 NA 1.16-08 Skin -'• 6.16-05 NA 7.66-05 1.46-04 

. , Barium 
Chromium 

NC 
NC 

N A  
NA1 

NC 
NC 

NA 
NA 

Cardiovascular system 
NOA6L 

1.26-06 
3.06-06 

NA 
NA 

. 2.16-05 
3.06-04 

- 2.2E-05 
3.1 E-04 

Lead - NA NA NA -
Manganese NC NA NC NA NOAEL 2.16-05 NA 6.76-04 6.9E-04 
Mercury NC NA NC NA Immune sysiem 5,26-08 -NA 9.36-07 9.8E-07 
Thallium NC NA NC NA NOA6L 1.16-04 NA 1.46-04 2.5E-04 
Nitrate NC NA NC . NA Hematological system I.9E-06 NA 1.9E-06 

• Nilrile-N NC NA • N  C NA Hematological system 3,46-06 NA 3.4E-06 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.32.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Toxicily Equivalency (Dioxins/Furans) - Mam 8.8E-08 NA 3.55-04 NA 3,56-04 NA 

CHEMICAL TOTAL 9.35-08 3,55-04 - 45-04 2.16-04 0.05+00 - 2.45-03 35-03 

RADIONUCL1D6 TOTAL | |  I I 1 1 I 
6XPOSUR6 POINT TOTAL 45-04 36-03 

EXPOSURE M6D1UM TOTAL 46-04 36-03 
SURFACE WATER TOTAL . • 4E-04 3E-03 

BIOTA COMBINED FISH DIET DYERVILL6 POND Acenaphthylene NC NA NA NA Liver 3.16-06 NA NA 3.16-06 
Dibenzo(a,h)anthracene 4.26-08 NA NA NA 4.2E-0S Kidney 1.16-06 NA NA 1.16-06 
Phenanthrene NC NA NA NA Kidney 4.26-05 . NA NA 4.26-05 
4.4'-DDD 3.36-07 NA NA NA 3.35-07 Liver 1.65-02 NA NA 1.66-02 
4.4'-DD5 1.75-07 NA NA NA 1.76-07 Liver 5.86-03 NA NA 5.86-03 
4.4'-DDT 1.76-07 NA NA NA 1.76-07 Liver 5.86-03 NA NA 5.86-03 
alpha-Chlordane 2.36-07 NA NA NA 2.36-07 Liver 7.65-03 NA NA 7.66-03 
Aroclor-1254 3.16-05 NA NA NA 3.16-05 Immune sysiem 4.56+00 NA NA 4.56+00 
Dieldrin 5.96-06 NA NA NA 5.96-06 Liver 4.36-02 NA NA 4.35-02 
gamma-Chlordane 8.15-08 NA NA NA 8.16-08 Liver' 2.75-03 NA NA 2.76-03 
Heptachlor epoxide 7.05-07 NA NA NA 7.05-07 Liver 3.56-02 NA NA 3.56-02 
Technical Chlordane 4.65-06 NA NA NA 4.66-06 Liver 1.56-01 NA NA 1.56-01 
Cadmium NC NA NA NA Kidney . 5.26-02 NA NA 5.26-02 
Lead 
Manganese 

.
NC 

NA 
NA 

NA 
NA 

NA 
NA NOAEL 3.36-02 

NA 
NA 

NA 
NA 3.36-02 

Mercury NC NA NA NA Immune system • 7.-56-02 - NA NA 7.55-02 
Mercury (methyl) NC NA NA NA Developmenlal toxicily 2.4B-0I NA NA 2,46-01 
Toxicity equivalency (Dioxins/Furans) - Mam 3.9E-04 NA NA NA 3.96-04 NA NA 

CH6MICAL TOTAL 4.3E-04 - - 45-04 5,16+00 0.06+00 - 5.16+00 

RAD10NUCLID6 TOTAL | | { | 1 1 1 
6XPOSUR6 POINT TOTAL 45-04 5.16+00 

EXPOSURE MEDIUM TOTAL 45-04 5.15+00 

COMBINED FISH DIET TOTAL 4E-04 5.1E+00 

.[RECEPTOR TOTAL 8 E-04 |[ S.IE-HK) 
TOTAL RISK ACROSS ALL MEDIA 8E-04 || TOTAL HAZARD ACROSS ALL MEDIA 5.1E+00 

Eng^rarln MACTEC En] |rlng and Consulting, Inc. 
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TABLE 9.32.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

NOTES: 


NC - Nol carcinogenic by ihis exposure route. 


NA - Nol applicable; exposure route nol applicable for Ihis chemical/exposure medium. 


-- - Not calculated; dose-response dala and/or dermal absorption values arc not available. 


Prepared by: KJA 


Checked by: AWS 


TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI . 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI = 


TOTAL CIVF.R HI = 


TOTAL NERVOUS SYSTEM HI = 
TOTAL NOAEL HI " 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.33.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DIET DYERVILLE POND Acenaphthylene NC NA NA NA Liver 4.7E-06 NA NA 4.76-06 
Dibenzo(a,h)anthracene 3.25-08 NA NA NA 3.2E-08 Kidney 1.76-06 NA NA • 1.76-06 
Phenanthrene NC NA NA NA Kidney 6.36-05 NA NA 6.36-05 
4.4'-DDD 2.5E-07 NA NA NA 2SE-07 Liver 2.46-02 NA NA 2.46-02 
4.4'-DDE 1.36-07 NA NA NA - 1.3E-07 Liver 8.9B-03 NA NA 8.96-03 
4,4'-DDT 1.36-07 NA NA NA 1.36-07 Liver 8.86-03 NA NA 8.86-03 
alpha-Chlordane 1.75-07 NA NA NA 1.76-07 Liver" 1.26-02 NA NA 1.26-02 
Aroclor-1254 '2.36-05 NA NA NA 2.36-05 Immune sysiem 6,85+00 NA NA 6.86+00 
Dieldrin 4.55-06 NA NA NA 4.56-06 Liver 6.55-02 NA : NA 6.56-02 
gamma-Chiordane 6.16-08 • NA NA NA '  . 6.16-08 Liver 4.16-03 NA NA 4,16-03 
Heptachlor Epoxide 5.35-07 NA NA NA 5.36-07 Liver 5.35-02 NA NA 5.36-02 
Technical Chlordane 3.56-06 NA NA NA 3.56-06 Liver 2.35-01 NA NA 2.3B-01 
Cadmium NC NA NA NA Kidney 7.86-02 NA NA 7.86-02 
Lead NA NA NA NA NA 
Manganese NC NA NA NA NOAEL 4.9E-02 NA NA 4.96-02 
Mercury • NC NA NA NA Immune sysiem LI 6-01 NA NA 1.16-01 
Mercury (melhyl) NC NA NA NA Developmenlal toxicily 3.76-01 NA NA 3.75-01 
Toxicity Equivalency (Dioxins/Furans)  Mam 2.96-04 NA NA NA 2,96-04 NA NA 

. • -
CHEMICALTOTAL 3.26-04 - - 36-04 7.85+00 0.05+00 7.86+00 

' . 
EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL | | I I 
36-04 

1 1 1 
7.86+00 • 

IIEXPOSURE MEDIUM TOTAL 36-04 7.86+00 
COMBINED FISH DIET TOTAL 3E-04 7.8E+00 

([RECEPTOR TOTAL 3 E-04 7.8E+00 
TOTAL RISK ACROSS ALL MEDIA 3 E-04 TOTAL HAZARD ACROSS ALL MEDIA 7.8E+00 

NOT6S: 


NC - Nol carcinogenic by this exposure route. 


NA - Nol applicable; exposure roulc nol applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 


— - Not calculated; dose-response dala and/or dermal absorption values arc nol available. 


Prepared by: KJA 

Checked by: AWS TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 

TOTAL LIVER HI 

TOTAL NOAEL HI = 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.34.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT ' SEDIMENT DYERVILLE POND 2-Methylnaphthalcnc NC NA NC NA Cardiovascular sysiem 2.46-07 NA 1.06-07 3,46-07 
Acenaphthylene NC NA NC NA Liver 6.96-07 NA 3.0B-07 9.96-07 
Benzcjfajanthracene 5.06-08 NA , , 2.25-08 NA 7.26-08 Kidney 1.36-05 NA 5.9E-06 1.96-05 

.,:,. Benzo(a)pyrcne 
Benzo(b)nuoranthenc 

4.2E-07" 
. 7.65-08 

NA 
• N  A • 

1.9E-07 
3.4E-08 

NA 
NA 

6.16-07 
LI E-07 

Kidney 
Kidney 

1.16-05 
2.06-05 

NA 
NA 

5.0E-6 
9.0E-06 

1.66-05 
2.96-05 

Bei_o(g,h.i)pcrylene NC NA NC. NA . Kidney 8.1E-06 NA 3.6E-06 1.25-05 
Benzo(k)fluoranthene 2.1E-09 NA 9.35:10  NA 3.05-09 Kidney 5.6E-06 NA 2.5E-06 8.16-06 
bis(2-ElhylhcxyI)phlhalat 5.9E-I0 NA 2.05-10 NA 7.96-10 Liver 1.2E-05 NA 4.26-06 1.66-05 
Dibcnzo(a,h)anthracene 6, IE-08 NA 2.75-08 NA 8.85-08 Kidney I.6E-06 NA 7.26-07 2.36-06 
lndeno( 1,2.3-cd)pyrene 3.86-08 NA 1.75-08 NA 5.5E-08 Kidney 1.06-05 NA 4.56-06 I.5E-05 
Phenanthrene NC NA NC NA Kidney - I.5E-05 NA 6.56-06 2.16-05 

- alpha-Chlordane I.0E-I0 NA 1.46-11 NA I.IE-IO Liver 3.4E-06 NA 4.66-07 3.86-06 
Aroclor-1254 6.8E-08 NA 3.2E-08 NA 1.06-07 Immune system 9.9E-03 NA 4.76-03 1,56-02 
Dieldrin 1.3E-08 NA 4.3E-09 NA I.7E-08 Liver 9.2E-05 NA 3.1 E-05 1.2E-04 
Endosulfan sulfate NC NA NC NA Kidney 2.8E-07 NA 9.5E-08 3.S6-07 
Arsenic S.2E-08 NA 8.4E-09" NA 9.16-08 Skin 1.1 E-03 NA 1,16-04 . 1,26-03 
Cadmium NC NA NC NA Kidney 6.1 E-04 NA 8.36-05 6.96-04 
Chromium NC NA NC NA NOA6L 2.0E-02 . NA 2.06-02 
Lead NA - NA - NA 

• Manganese 
Mercury 

NC 
• NC 

NA 
NA 

NC 
NC 

NA 
NA 

NOA6L 
Immune system 

1.36-03 
5.4B-04 

NA 
NA 

I.3E-03 
5.45-04 

Nickel NC NA NC •• NA Developmenlal toxicity 2.76-04 NA 2.76-04 • 
Vanadium NC NA NC NA NOA6L 6.2B-04 NA 6.26-04 

.,-, Toxicity Equivalency (Dioxins/Furans) - Mam 
Toxicily 6quivalency (PCB Congeners) • Man 

6.0E-07 
9.9E-11 

NA 
NA 

6. IE-08 
I.OE-ll 

NA 
NA 

6.65-07 
1.16-10 

NA 
NA 

.-

N 
CH6M1CAL TOTAL 1.46-06 3.96-07 - 25-06 3.46-02 0.06+00 • 5.06-03 46-02 

RAD10NUCLID5 TOTAL | 1 - 1 1 1 1 '1 
EXPOSURE POINT TOTAL 25-06 46-02 

EXPOSURE MEDIUM TOTAL 26-06 45-02 
SEDIMENT TOTAL 2 E-06 4E-02 

1 

SURFACE SURFACE WATER DYERVILLE POND Acenaphthylene NC NA NC NA 	 Liver 2.2E-09 NA 2.26-09 
WATER 	 bis(2-5thylhexyl)phthalate 4.2E-09 NA 3.66-07 NA 3,75-07 Liver S.6E-05 NA 7.56-03 7.66-03 

Aldrin 6.86-09 NA 3.46-08 NA 4.15-08 Liver 7,85-05- NA 3.96-04 . 4.76-04 
alpha-Chlordane 1.26-10 NA • 1.46-08 NA 1.46-08 Liver 3.95-06 NA 4,66-04 4.66-04 
Endosulfan Sulfate NC NA NC NA Kidney 5.45-08 NA 5.4E-08 
Endrin Aldehyde NC •NA NC NA Nervous system 1:76-06 •NA 6.85-05 6.95-05 
gamma-Chlordane 1.35-10 NA 1.56-08 NA 1.5E-08 Liver. , 4.35-06 NA 5.06-04 - 5.15-04 

- - i - . „• Arsenic 1.2E-07 NA 4.3E-0S NA 16E-07 Skin 1.66-03 NA 5.66-04 2.1 E-03 . 
Barium NC • NA ' NC NA Cardiovascular sysiem 3.16-05 . NA 1.66-04 1.96-04 .,,,. 
Chromium NC NA NC NA NOAEL 7.S6-05 NA 2.26-03 2.3E-03 
Lead NA NA NA -
Manganese NC NA NC NA NOAEL 5.55-04 NA 5.06-03 5.5E-03 
Mercury NC NA NC NA Immune system 1.36-06 NA 6.96-06 8.2E-06 
Thallium NC NA NC NA NOAEL . 2.85-03 NA 1.06-03 3.86-03 
Nilrate NC NA NC NA Hematological system 4.96-05 NA 4.95-05. 
Nilrite-N NC NA NC NA Hematological system 8.85-05 NA 8.8E-05 .- ' 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.34.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE : RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMA1.
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Toxicily Equivalency (Dioxins/Furans) - Mam -2.3E-06- • - - NA 2.66-03 NA "-• 2.66-03- NA ' 

CHBMICAL TOTAL 2.4E-06 2.66-03 - 36-03 5.36-03 0.06+00 1,85-02 25-02 

' EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I I I 
3E-03 

I I 1 II 
25-02 

iEXPOSURE M6DIUM TOTAL 35-03 25-02 

SURFACE WATER TOTAL II 3E-03 II 2E-02 

BIOTA COMBINED FISH DIET DY5RVILL6 POND Acenaphthylene NC  NA NA NA Liver 3.0E-06 NA NA 3.05-06 
Diber_o(a,h)anth—ccnc 4.16-08 NA NA NA 4.16-08 Kidney 1.16-06 NA NA 1.16-06 
Phenanthrene NC NA NA NA Kidney 4.05-05 NA NA 4.05-05 
4.4'-DDD 3.26-07 NA NA NA 3.26-07 Liver 1.66-02 NA NA 1.66-02 
4.4--DDE 1.6E-07 NA NA NA 1.66-07 Liver 5.76-03 NA NA 5.76-03 
4.4'-DDT 1.66-07 NA NA NA 1.66-07 Liver 5.66-03 NA NA 5.66-03 
alpha-Chlordane 2.2E-07 NA NA NA 2.26-07 Liver 7.36-03 NA NA 7.36-03 
Aroclor-1254 3.06-05 NA NA -NA 3.06-05 Immune sysiem 4.3E+00 NA NA 4.36+00 
Dieldrin 5.76-06 NA NA NA 5.76-06 Liver 4.25-02 NA NA 4.26-02 
gamma-Chlordane 7.86-08 NA NA NA 7.85-08 Liver 2.6E-03 NA NA 2.65-03 
Heptachlor 6poxide 6.SE-07 NA NA NA 6.86-07 Liver 3.45-02 NA NA 3.46-02 
Technical Chlordane 4.56-06 NA NA NA 4.56-06 Liver 1.56-01 NA NA 1.56-01 
Cadmium NC NA NA NA Kidney 5.06-02 NA NA 5.06-02 
Lead NA NA NA NA NA 
Manganese 

_
NC NA NA NA N0A6L 3.26-02 NA NA 3,26-02 

Mercury NC NA NA NA Immune system 7.26-02 • NA : • NA 7.26-02 
Mercury (methyl) NC NA NA NA Developmenlal toxicity 2.36-01 NA NA 2.35-01 
Toxicity 6quivalency (Dioxins/Furans) - Mam 3.76-04 NA NA NA 3.75-04 NA. NA 

CHEMICAL TOTAL 4.15-04 45-04 5.06+00 0.06+00 | 5.06+00-
RAD10NUCL1D6 TOTAL | | I I 1 1 1 

6XPOSURE POINT TOTAL 46-04 5.06+00 

EXPOSUR5 M6DIUM TOTAL 46-04 5.06+00 

COMBINED FISH DIET TOTAL 4E-04 | 5.0E+00' 

[[RECEPTOR TOTAL 3 E-03 S.0E+00 
TOTAL RISK ACROSS ALL MEDIA 3E-03 TOTAL HAZARD ACROSS ALL MEDIA S.OE+00 

MACTEC Enin|bu«angig and Consulting, Inc. 
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TABLE 9.34.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT INGESTION 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure roule nol applicable for this chemical/exposure medium. 


-• - Nol calculated; dose-response data and/or dermal absorption values are nol available. 


Prepared by: K1A 


Checked by: AWS 


CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

1 

EXPOSURE 
ROUTES TOTAL) 

TOTAL CARDIOVASCULAR SYSTEM HI • 
TOTAL DEVELOPMENTAL TOXICITY HI • 

TOTAL HEMATOLOGICAL SYSTEM III = 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI = 

TOTAL SKIN H I  " 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.35.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT • DYERVILLE POND 2-Mctfiylnaph—alene NC NA NC NA Cardiovascular system 3.7E-07 NA 3.4E-07 7.1 E-07 
Acenaphthylene NC NA NC NA Liver 1.16-06 NA 9.9E-07 2. IE-06 
Benzo(a)anthracene 7.7E-08 ?NA, t 7.2E-08 NA 1.56-07 Kidney 2.16-05 NA 1.96-05 4.0E-05 

- . . i i  . Benzo(a)pyrcne 6.5E-07 NA 6. IE-07 NA 1.36-06 Kidney 1.76-05 NA I.6E-05 34E-05 
Be_-(b)fluora-thene 1.2E-07 NA ' 1.1 E-07 NA 2.36-07 Kidney 3.26-05 NA 2.9E-05 6, IE-05 
Benzo(g,h.i)pcryIcne NC NA NC NA Kidney 1.36-05 NA 1.2E-05 2.4E-05 
Benzo(k)nuoranthcne 3.3E-09 NA 3.06-09 NA 6.3E-09 Kidney 8.7E-06 NA 8. IE-06 1.7E-05 
bis(2-Ethylhexyl)phlha_ 9.1E-10 NA 6.5E-10 NA 1.6E-09 Liver 1.96-05 NA 1.46-05 3.35-05 
Di—:nzo(_h)anihracenc 9.5E-08 NA 8.86-08 NA 1.85-07 Kidney 2.55-06 NA 2.46-06 4.96-06 
Indeno(l,2,3-cd)pyrenc 5.9E-08 NA 5.5E-08 NA 1.1 E-07 Kidney 1.66-05 NA • 1.56-05 3.15-05 
Phenanthrene NC NA NC NA Kidney 2.35-05 NA 2.16-05 4.46-05 
alpha-Chlordane I.6E-I0 NA 4.5E-II NA 2.0E-10 Liver 5.26-06 NAV 1.56-06 6.76-06 
Aroclor-1254 1.1 E-07 NA 1.1 E-07 NA 2.1 E-07 Immune sysiem 1.56-02 NA • 1.56-02 3.16-02 
Dieldrin 2.0E-08 NA 1.4E-08 • NA 3.4E-08 • . Liver 1.46-04 N A   1.06-04 2.46-04 
Endosulfan sulfate NC NA NC NA Kidney 4.46-07 NA 3.15-07 7.56-07 
Arsenic 1.3E-07 NA 2.75-08 NA 1.6E-07 Skin 1.75-03 NA 3.66-04 . 2.0B-O3 
Cadmium NC NA NC NA Kidney 9.56-04 NA 2.76-04 1.2E-03 

. , Chromium 
Lead 

NC NA 
NA 

NC 

-
NA 
NA 

NOA6L 3.06-02 NA 
NA 

3.0E-02 

Manganese NC NA NC NA NOAEL 2.06-03 NA 2.06-03 
Mercury NC NA NC NA Immune sysiem 8.46-04 NA 8.46-04 
Nickel NC NA NC, NA Developmenlal loxicity . 4.2B-04 NA 4.26-04 

" '  " ' " • • Vanadium NC •.NA... NC NA NOA5L 9.66-04 NA 9.66-04 

'.l .rr- Toxicity Equivalency (Dioxins/Furans) - Mam 9.35-07 NA 2.0E-07 NA 1.16-06 NA 
Toxicity Equivalency (PCB Congeners) - Man 1,56-10 NA 3.36-11 NA 1.96-10 NA 

CHEMICAL TOTAL 2.26-06 	 1.36-06 36-06 5.36-02 0,05+00 1.65-02 76-02 -
RADIONUCLIDE TOTAL | • | | | 1 1 1 . i l 

EXPOSURE POINT TOTAL • • 36-06 - 75-02 -
EXPOSURE M6D1UM TOTAL . • 36-06 II 76-02 

SEDIMENT TOTAL - 3E-06 1 7E-02 

SURFACE SURFACE WATER DYERVILLE POND Acenaphthylene NC NA , NC NA 	 Liver 3,56-09 NA 3.56-09 
WATER 	 bis(2-Elhylhexyl)phlhalate 6.5E-09 NA 4.46-07 NA 4.56-07 Liver 1.36-04 NA 9.36-03 9.45-03 

Aldrin 1.1 E-08 NA 4.2B-08 NA 5.36-08 Liver 1.26-04 NA 4.85-04 6.16-04 
alpha-Chlordane 1.8E-10 NA 1.7E-08 NA 1.76-08 - Liver 6.06-06 . NA 5.66-04 5.65-04 
Endosulfan Sulfate NC NA NC NA Kidney 8.46-08 NA 8.45-08 
Endrin Aldehyde NC NA NC NA Nervous system 2.6E-06 NA 8.36-05 8.66-05 
gamma-Chlordane ' 2,06-10 NA 1.9E-08 NA ' 1.9E-08 Liver 6.6E-06 NA 6.26-04 5.26-04 

• . - • i i . • . . • • Arsenic 1.96-07 •NA 	 5.36-08 NA 2.46-07 Skin - 2.46-03 NA 6.95-04 3.16-03 
Barium NC NA NC NA Cardiovascular system 4.76-05 NA 1.96-04 2.46-04 
Chromium NC NA NC NA NOA6L 1.26-04 NA 2.86-03 2.96-03 
Lead NA NA NA 
Manganese NC NA NC NA NOA6L 8.66-04 NA 6.15-03 6.96-03 
Mercury NC NA NC NA Immune system 2.15-06 NA 8.46-06 1.16-05 
Thallium NC 'NA NC NA NOA6L 4.46-03 NA 1.25-03 5.66-03 
Nilrale NC NA NC NA Hematological sysiem 7.6E-05 NA 7.66-05 
Nitrilc-N NC NA NC NA Hematological system 1.46-04 NA 1.46-04 

- . i i 

• ' 1 
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TABLE 9.35.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCTNOCENIC HAZARD QUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.56-06 NA 3.25-03 NA 3.26-03 NA 
-

CH6MICAL TOTAL 3.76-06 3.26-03 - 36-03 8.35-03 0.0E+0O 2,25-02 3 E-02 

EXPOSURE POINT TOTAL 

EXPOSUR6 M6DIUM TOTAL 
SURFACE WATER TOTAL 

RADIONUCLIDE TOTAL  | I I I 
3E-03 

36-03 
3E-03 

1 1 1 . 
36-02 

36-02 
3E-02 

BIOTA COMBINED FISH DIET DYERVILLE POND 

-

Accnaphlhylcne 
Dibcnzo(a,h)_ith—cene 
Phenanthrene 
4,4'-DDD 
4.4'-DD6 
4.4'-DDT 
alpha-Chlordane 
Aroclor-1254 
Dieldrin 
gamma-Chlordane 
Heptachlor epoxide 
Technical Chlordane 
Cadmium 
Lead 
Manganese 
Mercury 
Mercury (methyl) 
Toxicity equivalency (Dioxins/Furans) - Mam 

NC 
4.26-08 

NC 
3.36-07 
1.76-07 
1.7E-07 
2.3E-07 
3. IE-05 
5.96-06 
8.16-08 
7.05-07 
4.66-06 

NC 

NC 
NC 
NC 

3.96-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

• NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.26-08 

3.36-07 
1,76-07 
1.76-07 
2.36-07 
3.16-05 
5,96-06 
8.15-08 
7.0E-07 
4.66-06 

3,95-04 

Liver 
Kidney 
Kidney 
Liver 
Liver 
Liver 
Liver 

Immune system 
Liver 
Liver 
Liver 
Liver 

Kidney 

NOAEL 
Immune sysiem 

Developmenlal toxicily 

3.16-06 
1.1 5-06 
4.26-05 
1.66-02 
5.85-03 
5.86-03 
7.66-03 
4.55+00 
4.36-02 
2.76-03 
3.56-02 
1.56-01 
5.26-02 

3,35-02 
7.55-02 
2.46-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 

. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.16-06 
1.16-06 
4.25-05 
1.66-02 
5.85-03 
5.85-03 
7.65-03 
4.55+00 
4.35-02 
2.7B-03 
3.56-02 
1.56-01 
5.26-02 

3,36-02 
7.55-02 
2.46-01 

CH6MICAL TOTAL 4.36-04 45-04 5.15+00 005+00 5,16+00 

EXPOSUR6 POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

RADIONUCL1D5 TOTAL | | | { 1 
j

[
!

 4E-04 

 4 E-04 
 4 E-04 

1 1 1 

i 

5.16+00 

5.15+00 
5.IE+00 

||RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

4E-03 
4E-03 TOTAL HAZARD ACROSS ALL MEDIA 

L
L

 5.2E+00 
 5.2E+00 

MACTEC En. ing and Consulting, Inc. 
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TABLE 9.35.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

NOTES: 


NC - Nol carcinogenic by this exposure roulc. 


NA -. Not applicable; exposure route not applicable for Ihis chemical/exposure medium. 


-- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 

Checked by: AWS 


TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY 111 • 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI = 


TOTAL LIVER H I  

TOTAL NERVOUS SYSTEM HI " 

TOTAL NOAEL HI = 

TOTAL SKIN H I  " 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.36.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT DYERVILLE POND 2-Methylnaphthalene NC NA NC NA Cardiovascular sysiem 2.96-06 NA 1.16-06 4.05-06 
Acenaphthylene NC NA NC NA ' Liver 8.55-06 NA 3.16-06 1.26-05 
Bcnzo(a)anthracene 3.16-07 i.NA , -, I.I E-07 . NA 4.25-07 Kidney 1.66-04 NA 6.06-05 2.2E-04 

• - . .  . _  , Benzo(a)pyrene 2.66-06 NA 9.56-07 NA 3.65-06 Kidney I.4E-04 .'NA 5.15-05 I.9E-04 
Benzo(b)nuoranthene 4.86-07 NA 1.76-07 NA 6.55-07 Kidney 2.56-04 NA • 9.26-05 3,56-04 
Benzo(8,h.i)peryIene NC NA NC NA Kidney . 1.06-04 NA 3.75-05 1.45-04 
Benzo(k)fluO—nthene 1.36-08 NA 4.86-09 NA 1.85-08 Kidney 7.06-05 NA 2.55-05 9.56-05 
bis(2-Elhylhcxyl)phlhalale 3.65-09 NA 1.05-09 NA 4.75-09 Liver 1.56-04 NA 4.35-05 I.9E-04 
Dibenzo(a,h)anlhracene 3.86-07 NA 1.46-07 NA • 5.25-07 • Kidney 2.05-05 NA 7.45-06 2.86-05 
IndenoO ,2,3-cd)pyrenc 2.46-07 • NA 8.76-08 NA 3.25-07 Kidney 1.35-04 NA 4,66-05 1.75-04 
Phenanthrene NC NA NC NA Kidney 1.85-04 NA 6.76-05 2.55-04 
alpha-Chlordane 6.35-10 NA 7.05-11 NA 7.06-10 Liver 4.25-05 NA 4.76-06 4.65-05 
Aroclor-1254 4.26-07 NA 1.76-07 NA 5.96-07 Immune system 1.25-01 NA 4.86-02 1.76-01 
Dieldrin .7.86-08 NA 2.2E-08 NA 1.06-07 • Liver 1.15-03 NA 3.25-04 I.5E-03 
Endosulfan sulfate 'NC NA NC NA Kidney 3.56-06 NA 9.86-07 4.56-06 
Arsenic 5 1 E-07 . NA 4.36-08 NA 5.66-07 Skin 1.35-02 NA 1.1 E-03 J.4E-02 
Cadmium NC NA, NC NA Kidney 7.66-03 NA 8.5E-04 8.46-03 
Chromium NC NA NC NA NOAEL ' 2.46-01 NA 2.46-01 
Lead NA NA - NA 
Manganese 

_
NC • NA 

_
NC NA NOAEL 1.66-02 NA I.6E-02 

Mercury NC NA NC NA Immune system 6,76-03 NA 6.76-03 
Nickel NC NA NC NA Developmental toxicity 3.36-03 NA 3.35-03 
Vanadium NC _NA , , NC NA NOA6L 7.7B-03 NA 7.7E-03 . 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.75-06 NA 3. IE-07 NA 4,05-06 NA 
Toxicity Equivalency (PCB Congeners) - Man 6.26-10 NA 5.2E-11 NA 6.76-10 NA 

CHEMICAL TOTAL 8.86-06 2.06-06 16-05 4,26-01 0.0E+O0 5.16-02 56-01 

RAD10NUCL1D6 TOTAL  I I 1  1 1 1  1 . II 
- EXPOSURE POINT TOTAL 16-05 .5E-0I 

EXPOSUR6 MEDIUM TOTAL 15-05 ' 55-01 . 

SEDIMENT TOTAL IE-05 5E-01 

SURFACE SURFAC5 WAT6R DY6RVILL5 POND Acenaphthylene NC NA NC NA Liver 1,05-08 -NA 1.06-08 
V7AT6R bis(2-E(hyihexyl)phlhalale 9.76-09 NA 1.36-07 NA I.4E-07 Liver 4.06-04 NA 5,25-03 5.66-03 

Aldrin 1.65-08 NA 1.25-08 NA 2.85-08 Liver - 3,65-04 NA 2.7E:04 6.45-04 
alpha-Chlordane 2.76-10 NA 4.76-09 NA 5,06-09 Liver 1.86-05 NA 3.2E-04 3.35-04 
endosulfan Sulfate NC NA NC NA Kidney 2.56-07 NA 2.56-07 
Endrin Aldehyde NC NA NC NA Nervous sysiem 7.96-06 NA 4.76-05 5.56-05 
gamma-Chlordane 3.06-10 . NA 5.26-09 NA 5.56-09 Liver 2.06-05 NA 3.56-04 3.76-04 
Arsenic 2.86-07 NA, 1.56-08 NA 3.06-07 Skin 7.3B-03 NA 3.96-04 7.76-03 

- • Barium NC NA NC NA Cardiovascular system 1.46-04 NA 1.16-04 2.55-04 

~ Chromium ' . NC NA NC NA - '" NOAEL 3.66-04 NA 1.66-03 1.95-03" 
Lead NA NA NA 
Manganese NC NA NC NA NOA6L 2.65-03 NA 3.46-03 6.06-03 
Mercury NC NA NC NA Immune system 6.2E-06 NA 4.86-06 1.16-05 • 
Thallium NC NA NC NA .NOA6L 1.3E-02 NA 7.06-04 1.46-02 
Nitrate NC NA NC NA Hematological system -2;3E-04 NA - 2.3B-04 
Nilrite-N ,_ "NC NA NC  , NA- Hematological system 4.1 E-04 NA 4.16-04 

MACTEC Engineering and Consulting, Inc 
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TABLE 9.36.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION 
- - - . . .  .
D E R M A L  |

 EXTERNAL 
 (RADIATION, 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 5.35-06 NA 9,OE-04 1 NA 9.1 6-04 NA 

CHBMICAL TOTAL 5.6E-06 9.05-04 1 95-04 - 2.55-02 0.06+00 1.26-02 46-02 

RADIONUCLIDE TOTAL  I I  I I .1 1 .  1 
EXPOSURE POINT TOTAL 96-04 46-02 

EXPOSURE MEDIUM TOTAL
SURFACE WATER TOTAL 

• 96-04 

9E-04 -
. 46-02 

4E-02 

BIOTA COMBIN6D FISH DI5T DY6RV1LL6 POND Acenaphthylene NC NA NA NA Liver 4.76-06 NA NA 4.76-06 
Dibenzo(a.h)ant—racene 3.26-08 NA NA NA 3.26-08 Kidney 1.76-06 NA NA 1.76-06 
Phenanthrene NC NA NA NA Kidney 6.3B-05 NA NA 6.36-05 
4,4'-DDD 2.5E-07 NA NA NA 2.55-07 Liver 2.4B-02 NA NA 2.46-02 
4,4'-DDE I.3E-07 NA NA NA 1.36-07 Liver 8.96-03 NA NA 8.96-03 
4.4'-DDT I.3E-07 NA NA NA 1.36-07 Liver 8.86-03 NA NA 8.86-03 
alpha-Chlordane 1.76-07 NA NA NA 1.7E-07 Liver 1.26-02 NA NA 1,26-02 
Aroclor-1254 2.3E-05 NA NA NA 2.3E-05 Immune sysiem 6.85+00 NA NA 6.8E+00 
Dieldrin 4.5E-06 NA NA NA 4.56-06 Liver 6.56-02 NA NA 6.5E-02 
gamma-Chlordane 6. IE-08 NA NA NA 6,16-08 Liver 4.16-03 NA NA 4.1 E-03 
Heptachlor epoxide 5.3E-07 NA NA NA 5.3B-07 Liver 5.3E-02 NA NA 5.3E-02 
Technical Chlordane 3.5E-06 NA NA NA 3.56-06 Liver 2.3E-01 NA NA 2.3E-01 
Cadmium NC NA NA NA Kidney 7.8E-02 NA NA 7.8E-02 
Lead - NA NA NA NA NA 
Manganese NC NA NA NA N0A5L 4.9E-02 NA NA 4.95-02 
Mercury NC NA NA NA Immune sysiem I.1E-0I NA NA 1.16-01 
Mercury (methyl) NC NA NA NA Developmental toxicity 3.7E-01 NA NA 3.76-01 
Toxicity equivalency (Dioxins/Furans) - Mam 2.9E-04 NA NA NA 2.9B-04 NA NA 

CHEMICAL TOTAL 3.2E-04 - - 36-04 7.8E+00 O.0E+O0 7.86+00 

IBXPOSUR6 POINT TOTAL 
RADIONUCLID6 TOTAL  I I I I 

36-04 
1 1 1 

7.85+00 

EXPOSURE M6DIUM TOTAL 36-04 7.86+00 

COMBINED FISH DIET TOTAL 3E-04 7.8E+00 

RECEPTOR TOTAL 1E-03 8.3E-HJ0 
TOTAL RISK ACROSS ALL MEDIA 1E-03 TOTAL HAZARD ACROSS ALL MEDIA 8.3E+00 

!ngu^£rfn{ MACTEC En: fng and Consulting, Inc. 
51226.25 
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TABLE 9.36.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

NOTES: 


NC - Nol carcinogenic by this exposure route. 


NA - Not applicable; exposure route nol applicable for Ihis chemical/exposure medium, 


- - Nol calculated; dose-response dala and/or dermal absorption values arc nol available. 


Prepared by; KJA 


Checked by: AWS 


TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI > 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI _ 

TOTAL NOAEL HI = 

TOTAL SKIN Hl = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.37.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - COMMERCIAL / INDUSTRIAL WORKER - ADULT - FOGARTY CENTER 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: COMMERCIAL / INDUSTRIAL WORKER 
RECEPTOR AGE: ADULT 

MEDIUM 

SOIL 

EXPOSURE 
MEDIUM 

SOIL 

EXPOSURE 
POINT 

FOGARTY CENTER 

• 

. 
' • 

CHEMICAL 

2-Meihylnaphthalcne 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g,h,i)perylcnc 
Dibc t_o(a,h)anlh racene 
Indeno( 1,2.3-cd)pyrenc 
Phenanthrene 
alpha-Chlordane 
Aroclor-1254 
Endosulfan 11 
Endosulfan Sulfate 
gamma-Chlordane 
Technical Chlordane 
Aluminum 
Arsenic 
Manganese 
Mercury 
Toxicity Equivalency (Dioxins/Furans) - Mam 

INGESTION 

NC 
NC 

5.6E-07 
3.9E-06 
3.9E-07 

NC 
5. IE-07 
2.7E-07 

NC 
3.3E-09 
2.0E-07 

NC 
NC 

2.8E-09 
3.5E-0S 

NC 
1.8E-06 

NC 
NC 

1.0E-07 

CARCINOGENIC RISK 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

NC 
NC 

9.6E-07 
6.7E-06 
6.SE-07 

NC 
8.8E-07 
4.7E-07 

NC 
1.7E-09 
3.6E-07 

NC 
NC 

1.5E-09 
I.SE-08 

NC 
7.2E-07 

NC 
NC 

4.1 E-08 

EXTERNAL 
(RADIATION) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROUTES TOTAL 

1.5E-06 
1.1 E-05 
1.16-06 

1.45-06 
7.46-07 

5.05-09 
5.66-07 

4.36-09 
5.36-08 

2.5E-06 

1.5E-07 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

Cardiovascular sysiem 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Kidney 
Kidney 
Liver 
Liver 

Devetopincntal toxicity 
Skin 

NOAEL 
Immune system 

INGESTION 

2.3E-05 
7.4E-07 
7. IE-05 
5.0E-05 
5.0E-05 
3. IE-05 
6.5E-06 
3.5E-05 
2.4E-04 
5.2E-05 
I.4E-02 
1.65-06' 
5.35-08 
4.55-05 
5.55-04 
7.36-03 
1.15-02 
2.06-03 
2.56-04 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

3.9E-05 
1.35-06 
I.2E-04 
8.6E-05 
8.65-05 
5,36-05 
1.1 E-05 

.- 6,06-05 
j- 4.16-04 
{ 2.86-05 

2.55-02 
2.16-06 
7.06-08 
2.46-05 
2.96-04 

-
4.56-03 

EXPOSURE 
ROUTES TOTAL 

6.2E-05 
2.0E-06 
1.9E-04 
1.4E-04 
1.4E-04 
8.4E-05 
1.86-05 
9.56-05 
6.56-04 
8.06-05 
3.9E-02 
3.66-06 
1.26-07 
6.8E-05 
8.56-04 
7.3E-03 
1.6E-02 
2.0E-03 
2.56-04 

CHEMICAL TOTAL 7.8E-06 - 1.1 E-05 - 2E-05 3,66-02 O.OE+00 3.16-02 7E-02 

SOIL TOTAL 

, 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

RADIONUCLIDE TOTAL I I I I 

2E-05 

2E-0S 
2E-0S 

1 1 1 
.. 7E-02 

7E-02 
7E-02 

R E C E P T O  R T O T A  L 

T O T A  L R I S  K A C R O S  S A L  L MEDI  A 

2E-05 

T O T A  L H A Z A R  D A C R O S  S A L  L M E D I  A 

6.7 E-02 

NOTES: 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure roulc nol applicable for Ihis chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

TOTAL CARDIOVASCULAR SYSTEM HI _ 

Prepared by: RAR 
Checked by: KJA TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI = 
TOTAL LIVER HI = 

TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.1.CT I 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ASSAPUMPSET 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL I 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-McthyInaphth alene NC NA NC NA Cardiovascular sysiem S.4E-09 NA 1.45-09 6,86-09 

Accnaphlhylcne NC NA NC NA 'Liver 5.8E-09 NA 1.56-09 7.2E-09 

Benzo(a)anlr—icene 1.3E-I0 NA 3.2E-11 NA I.6E-10 Kidney 1.06-07 NA 2.66-08 1.35-07 
Benzo(a)pyrcne I.3E-09 NA 3.3E-10 NA I.6E-09 Kidney 1.0E-07 NA 2.65-08 1.35-07 

Benzo(b)-Uoranthene I.5E-10 NA 3.9E-11 NA I.9E-I0 Kidney 1.2E-07 NA 3.16-08 1,55-07 
Bcnzo(g.h.i)i—TyIene NC NA NC NA Kidney 7.8E-08 NA 2.06-08 9,85-08 

Dicenzo(a,h)anlh—cene 3.7E-10 NA 9.3E-I1 NA 4.6E-10 Kidney 2.9E-08 NA 7.46-09 3.76-08 
lndeno( 1,2,3-cd)pyrene I.IE-IO NA 2.7E-1I NA I.3E-10 Kidney 8.4E-08 NA 2.16-08 1.16-07 
Phcnanlhrcnc NC NA NC NA Kidney I.I E-07 NA 2.76-08 1.36-07 
alpha-Chlordane 1.6E-13 , NA 1.2E-I4 ,NA 1.7E-13 Liver I.6E-08 NA 1,2 E-09 1.76-08 

Aroctor-1254 2.1E-I1 NA 5.85-12 NA 2.7E-11 Immune system 9.46-06 NA  2.6E-06 1,25-05 

Aroclor-1268 1.5E-11 NA 4.2E-12 NA 2.06-11 Immune sysiem 6.86-06 NA l.SE-06 8,66-06 
gamma-Chlordane 7.6E-14 NA 5.96-15 NA 8.2E-14 Liver 7.66-09 ' NA 5.9E-10 8.25-09 

Technical Chlordane 1.36-11 NA I.0E-12 NA I.4E-1I Liver 1.35-06 NA I.0E-07 1.45-06 

Aluminum NC NA NC NA Developmenlal toxicily 5.SE-05 NA 5.86-05 
Arsenic 1.46-09 NA 7.9E-11 NA 1.4E-09 Skin 5.36-05 NA 3.IE-06 5.66-05 
Cadmium NC NA NC NA Kidney 2.26-06 NA 1,76-07 2.3B-06 

Chromium NC NA NC NA NOAEL 2.06-05 NA 2.06-05 

Copper NC NA NC NA Kidney 2,36-06 NA 2.36-06 

Lead NA NA NA 
Manganese NC NA NC NA NOAEL 5.96-05 NA 5.95-05 

Mercury NC NA NC NA Immune system . 1.05-06 NA l.oe-06 
Nickel NC NA NC NA Developmental loxicity 3.06-06 NA 3.05-06 
Thallium NC NA NC NA NOABL 2.66-05 NA 2.66-05 
Vanadium NC NA NC NA NOA6L 1.45-05 NA 1.46-05 
Toxicity Equivalency (Dioxins/Furans) • Mam L.E-10 NA 1.IE-II NA 2.0E-10 NA 

CHEMICAL TOTAL 3.7B-09 6.2E-10 " 46-09 2.66-04 0.06+00 7.9E-06 | 35-04 

RADIONUCLIDE TOTAL I | I I 1 1 1 
IEXPOSUR6 POINT TOTAL . 4E-09 36-04 

EXPOSURE MEDIUM TOTAL 4E-09 36-04 
SEDIMENT TOTAL 4E-09 3 E-04 

SURFACB SURFACB WATER ASSAPUMPS6T POND j Arsenic 2.56-11 NA 8.6B-11 NA I.1E-10 1 Skin 9.65-07 NA 3.3E-06 4.3E-06 
WATER Manganese NC NA NC NA 1 NOAEL 3.3E-06 NA 2.9E-04 2.9E-04 

Mercury NC NA NC NA Immune sysiem 4.2E-09 NA 2. IE-07 2. IE-07 
Nilritc-N NC NA NC NA Hematological system 3.06-08 NA 3.06-08 
Toxicity equivalency (Dioxins/Furans) - Mam 2.76-11 NA 3.06-07 NA 3.0E-07 NA 

.[ 

CHBMICAL TOTAL 5.25-11 3.05-07 35-07 i 4.3E-06 0.0E+00 2.9E-04 3 E-04 
- • • • • 

1' . 

EXPOSUR6 POINT TOTAL 
RADIONUCLIDE TOTAL 1 . 1  I I 

35-07 
1 I  I I

1 3 E-04 
EXPOSURE MEDIUM TOTAL 3E-07 1 36-04 

SURFACE WATER TOTAL .. 3E-07 1 3E-04 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.1.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL ; 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE ,1 

NORTH PROVIDENCE, RHODE ISLAND ii 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR ACE: ADULT 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

COMBINED FISH DIET ASSAPUMPSET POND Acenaphlhylene NC NA NA NA j j iLiver 1.46-06 NA NA 1.46-06 

BIOTA Benzo(a)an— racene 8.1 E-09 NA NA NA 8.1 E-09 !,.Kidney 6.56-06 NA NA 6.5.-06 
Bcr_o(a)pyrcne 8. IE-08 NA NA NA 8. IE-08 . j Kidney 6.56-06 NA NA 6.5E-06 
Ber_o(b)nuoranlhenc 9.7E-09 NA NA NA 9.7E-09 Kidney 7.7E-06 NA NA 7.7E-06 ;
Benzo(g.h,i)perylene NC NA NA NA Kidney 8.7E-06 NA NA 8.7E-06 |, 
Dibenzo(a,h)_i—raccne 3.3E-OS NA NA NA 33E-08 Kidney 2.6E-06 NA NA 2.6E-06 
Indeno(l_.3-cd)pyrene 7.1 E-09 NA NA NA 7.1 E-09 Kidney 5.7E-06 NA NA 5.7E-06 
Phenanthrene NC NA NA NA Kidney I.4E-05 NA NA I.4E-05 
4,4'-DDD 4.2E-09 NA NA NA 4.2E-09 Liver 6.2E434 NA NA - 6.25-04 
4,4'-DDE 2.8E-08 NA NA NA 2.8E-08 Liver 2.95-03 NA NA 2.95-03 
alpha-Chlordane 3.7E-09 NA NA NA 3.7E-09 1 ' Liver 3.7E-04 NA NA 3.75-04 
Aroclor-1254 2.3E-07 NA NA NA 2.3E-07 Immune system 9.96-02 NA NA 9.95-02 
Dieldrin I.0E-07 NA NA NA 1.06-07 ! , Liver 2.2E-03 NA NA 2.26-03 
gamma-Chlordane 2.06-09 NA NA NA 2.0E-09 | Liver 2.0B-04 NA NA 2.06-04 
Heptachlor Epoxide 4.5 E-08 NA NA NA 4.5E-08 ' | Liver 6.76-03 NA NA 6.76-03 
Technical Chlordane 2.3E-07 NA NA NA 2,36-07 1 Liver 2.36-02 NA NA 2.35-02 
Lead NA NA NA NA NA 
Mercury NC NA NA NA Inimunc sysiem 5.7E-02 NA NA 5.75-02 
Mercury (methyl) NC NA NA NA Developmental loxicity 1.26-01 NA NA 1.26-01 
Zinc NC NA NA NA Hematological system 4.5B-03 NA NA 4.55-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.6E-06 NA NA NA 1.65-06 NA NA 

I 

i | 
- CHEMICAL TOTAL 2.4E-06 26-06 3.2B-01 0.06+00 3.26-01 - •:

~ 
RADIONUCLIDE TOTAL - i i i 

IHXI'OSURI! POINT TOTAL 26-06 3.26-01 

EXPOSURE MEDIUM TOTAL 26-06 1 3.26-01 


COMBINED FISH DIET TOTAL 2E-06 3.2E-01 


[[RECEPTOR TOTAL 3E-06 3.2E-0I 
TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 3.2E-01 

NOTES: 1 
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 6.8E-09 | 
NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 1.2E-0I | 
-- - Not calculated; dosc-rcsponsc dala and/or dermal absorption values are not available. I 

|
|

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 4.5E-03 | 

Checked by: RAR TOTAL IMMUNE SYSTEM HI = 1.6E-01 | 


TOTAL KIDNEY HI = 5.7E-05 | 


TOTAL LIVER HI = 3.6E-02 | 


|
| 

TOTAL NOAEL HI = 4.1 E-04 | 

|
TOTAL SKIN H I  - 6.0E-05  _ | 

MACTEC _ Ung and Consulting, Inc. 
51226.15 
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TABLE 9.2.CT 


S U M M A R Y O F R E C E P T O R RISKS AND H A Z A R D S F O R C O P C s - C E N T R A L T E N D E N C Y - C U R R E N T / F U T U R E - R E C R E A T I O N A L ANGLER - O L D E R C H I L D - C O M B I N E D FISH DIET - ASSAPUMPSET 


BASELINE HUMAN H E A L T H RISK ASSESSMENT - I N T E R I M FINAL 

C E N T R E D A L E M A N O R RESTORATION P R O J E C T SUPERFUND SITE 

N O R T H PROVIDENCE, R H O D E ISLAND 

S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N ; R E C R E A T I O N A L A N G L E R 

R E C E P T O R A G E : O L D E R C H I L D 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

EXPOSURE E X P O S U R E 
C H E M I C A L EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 

M E D I U M P O I N T INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN 
INGESTION INHALATION D E R M A L 

R O U T E S TOTAL 

SEDIMENT SED1M6NT ASSAPUMPSET POND 2-McIhylnaphthaIcnc NC NA NC NA Cardiovascular system 8.5E-09 NA 6,35-09 1,55-08 

Accnaphlhylcne NC NA NC NA Liver 9.06-09 NA 6.75-09 1,66-08 

Benzo(a)anlhi_cene I.5B-10 NA I.IE-10 NA 2.6E-10 Kidney 1.6E-07 NA 1.26-07 2.86-07 

Benzofalrryrei 1.5E-09 NA I.1E-09 NA 2.6E-09 j Kidney 1.66-07 NA 1.26-07 2,8 E-07 

Be—:o(b)flu0—nlhcne 1.86-10 NA 1.3E-I0 NA 3.IB-I0 . Kidney 1.96-07 NA 1.46-07 3.36-07 

Bcnzo(g,h.i)r—rylcne NC NA NC NA 1 Kidney 1.26-07 i NA 9.16-08 2,15-07 

Dibenzo(a—)anth—ccnc 4.35-10 NA 3.2E-10 NA 7.5E-I0 ; j Kidney 4.66-08 NA 3,46-08 8.05-08 

Indcnof 1 „ , 3 _d)pyrcne 1.25-10 NA 9.IE-11 NA 2.IE-I0 1 i Kidney 1.3E-07 NA 9.75-08 2,36-07 

Phcnanthrcnc NC NA NC NA ,([.Kidney 1.6E-07 ; NA 1.26-07 2.95-07 

alpha-Chiordanc 1.86-13 NA 4.2E-I4 NA 2.2E-13 f - Liver 2.4E-08 NA 5.66-09 3.06-08 

Aroclor-1254 2.5E-11 NA 2.0E-I1 NA 4.5E-I1 Immune system 1.5E-05 NA 1.2E-05 2.6E-05 

Aroclor-1268 L.E-ll NA I.4E-1I NA 3.2E-11 Immune system I.IE-05 NA 8.46-06 I.9E-05 

gamma-Chlordane 8.9E-I4 NA 2.0E-14 NA I.IE-13 I! Liver 1.2E-08 NA 2.7E-09 1.5E-08 

Technical Chlordane . I.5E-I1 NA 3.4E-12 NA 1.96-11 .!( Liver 2.0E-06 NA 4.6E-07 2.5E-06 

Aluminum NC NA NC NA Developmental toxicity 9.05-05 NA 9.0E-05 

Arsenic 1.6E-09 NA 2.75-10 NA 1.9E-09 1 Skin 8.26-05 NA 1,46-05 9.6E-05 

Cadmium NC NA NC NA | Kidney 3.4E-06 NA 7,76-07 4.2E-06 

Chromium ., NC NA NC NA 1NOAEL 3.2E-05 NA 3.2E-05 

Copper NC NA NC NA j Kidney 3.6E-06 NA 3.6E-06 

Lead NA NA NA 

Manganese NC NA NC NA NOAEL 9. IE-05 NA 9. IE-05 

Mercury NC NA NC , NA Immune system I.6E-06 NA 1.65-06 

Nickel NC NA NC NA Developmenlal toxicity 46E-06 NA 4.65-06 

Thallium NC NA NC NA INOAEL 4.0E-05 NA 4.0B-05 

Vanadium NC NA NC NA •l NOAEL 2.2E-05 NA 2.26-05 

Toxicity Equivalency (Dioxins/Furans)  Mam 2.26-10 NA 3.86-11 NA 2.6E-10 NA 

ii. 
CHBM1CAL TOTAL 4.3E-09 2.16-09 -

. 
6E-09 ,

ii 
4.05-04 O.OE+OO 3.66-05 | 45-04 

RADIONUCLIDE TOTAL | |  I I i 1 ! 
5 X P O S U R 6 POINT TOTAL 6E-09 i ' 46-04 

EXPOSURE MEDIUM TOTAL , 66-09 n e . . 46-04 

S E D I M E N T T O T A L 6E-09 . 1   4E-04 

SURFACE SURFACE WATER ASSAPUMPSET POND Arsenic 2.96-11 NA 7.2E-I1 NA 1.06-10 Skin 1.55-06 NA 3.76-06 5.26-06 
WATER Manganese NC NA NC NA NOAEL 5.IE-06 NA 3.26-04 3.35-04 

Mercury N C . NA NC NA Immune system 6.56-09 NA 2.35-07 2.46-07 , 
Nilrile-N NC NA NC NA Hematological sysiem 4.7E-08 NA 4.76-08 
Toxicity Equivalency (Dioxins/Furans)  Mam 3,16-11 NA 2.5E-07 NA 2.5E-07 NA 

: i 

CHBMICAL TOTAL 6.0E-11 - 2.5E-07 " . 3E-07 6.7E-06 0.0E+00 . 3.36-04 36-04 

RADIONUCLIDE TOTAL I 1 1 1 1 1 1 
6 X P O S U R 5 POINT TOTAL 3E-07 36-04 

EXPOSURE MEDIUM TOTAL  . , . . . . 3B-07 36-04 

S U R F A C E W A T E R T O T A L i 3E-07 . .  . 3E-04 

M A C T E C Engineering and Consul t ing, Inc. 
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TABLE 9.2.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE ..I 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

COMBINED FISH DIET ASSAPUMPSET POND Acenaphthylene NC NA NA NA Liver 1.56-06 NA NA 1.5E-06 
BIOTA Bcnzo(a)anthracenc 6.3E-09 NA NA NA ' 6.3E-09 Kidney 6.7E-06 NA NA 6.76-06 

Benzo(a)pyrenc 6.36-08 NA NA NA 6.3E-08 Kidney 6.7E-06 NA NA 6.7E-06 
Bcnzo(b)nuor_t—ene 7.5E-09 NA NA NA 7.5E-09 Kidney 8.0E-06 NA NA ' 8.06-06 
Benzo(g.h,i)pcrylene NC NA NA NA Kidney 9.0E-06 NA NA 9.06-06 
Dibcnzo(_h)anlhra—nc 2.5 E-08 NA NA NA 2.56-08 Kidney 2.7E-06 NA NA 2.75-06 
Indcno( 1,2,3-cd)pyrene 5,56-09 NA NA NA 5.5E-09 Kidney 5.9E-06 NA NA 5.96-06 
Phenanthrene NC NA NA NA Kidney 1.55-05 NA NA 1.56-05 
4,4'-DDD 3.36-09 NA NA NA 3.3E-09 Liver 6.45-04 NA NA 6.46-04 
4,4'-DDE 2,16-08 NA NA NA 2.16-08 Liver 2.96-03 NA NA 2.95-03 
alpha-Chlordane 2.85-09 NA NA NA 2.8E-09 Liver 3.SE-04 NA NA 3.85-04 
Aroclor-1254 1.75-07 NA NA NA I.7E-07 Immune sysiem 1.0E-0I NA NA 1,06-01 
Dieldrin 7,85-08 NA NA NA 7.8E-08 Liver 2.3E-03 NA NA 2.36-03 
gamma-Chlordane 1,56-09 NA NA NA 1.5E-09 Liver 2.0E-04 NA NA 2.06-04 
Heptachlor Epoxide 3.SE-08 NA NA NA 3.5E-08 Liver 6.9E-03 NA NA 6.96-03 
Technical Chlordane I.8E-07 NA NA NA I.SE-07 , Liver 2.4E-02 NA NA 2,46-02 
Lead 
Mercury NC 

NA 
NA 

NA 
NA 

NA 
NA 

! 
Immune system 5.9E-02 

NA 
NA 

NA 
NA 5.96-02 

Mercury (mclhyl) NC NA NA NA Developmental toxicily I.3E-01 NA NA 1.36-01 
Zinc NC NA NA NA Hcmalological system 4.7E-03 NA NA 4.76-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.2E-06 NA NA NA I.2E-06 NA NA 

' 
CHEMICAL TOTAL 1.86-06 - - 2E-06 1 3.36-01 0.0E+00 - 3.3B-01 

i 
RADIONUCLIDE TOTAL | |  I I M i l 1 

1EXPOSUR6 POINT TOTAL 26-06 .1 •3.35-01 
[EXPOSURE MEDIUM TOTAL 25-06 -*,i ' 3.3E-01 

COMBINED FISH DIET TOTAL 2E-06 '• 3.3 E -01 

llRECEPTOR TOTAL 2 E-06 1 3.3E-01 | 
TOTAL RISK ACROSS ALL MEDIA 2E-06 TOTAL HAZARD ACROSS ALL MEDIA 3.3E-01 J 

NOTES: 

NC • Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 
NA - Not applicable; exposure route not applicable for this chemical—xposui. medium. TOTAL DEVELOPMENTAL TOXICITY HI " 
-- - Nol calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 
Checked by: RAR TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOTAL NOAEL HI • 

TOTAL SKIN HI = 

MACTEC E  | •g and Consulting, Inc. 
51226.25 
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TABLE 9.3.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ASSAPUMPSET 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

COMBINED FISH DIET ASSAPUMPSET POND Acenaphthylene NC NA NA NA Liver 2.36-06 NA NA 2.36-06 • 

BIOTA Benzo(a)anthracene 6.4E-09 NA NA NA 6.46-09 Kidney 1.06-05 NA NA 1.06-05 
Benzo(a.pyrenc 6.4E-08 NA NA NA 6.46-08 Kidney 1.06-05 NA NA 1.06-05 
Bcnzofbjnuoranthene 7.6E-09 NA NA NA 7.66-09 Kidney 1.25-05 NA NA I.2E-05 

Bcr_o(g.h,i)r—rylene NC NA NA NA Kidney 1.4E-05 NA NA 1,45-05 
Dibcnzo(_h)anlhraccne 2.6E-08 NA NA NA 2.6E-08 Kidney 4,15-06 NA NA 4,16-06 
Indcno(1.2.3-cd)pyrenc 5.6E-09 NA NA NA 5.6E-09 Kidney 8.9E-06 NA NA 8.95-06 
Phcnanlhrcnc NC NA NA NA Kidney 2.2E-05 NA NA 2.26-05 
4.4'-DDD 3.3E-09 NA NA NA 3.3E-09 Liver 9.76-04 NA NA 9,75-04 
4.4'-DDE 2.2E-08 NA NA NA 2.2E-08 Liver 4.5E-03 NA NA 4,55-03 
alpha-Chlordane 2.9E-09 NA NA NA 2.96-09 Liver 5.86-04 NA NA 5.8E-04 
Aroclor-1254 I.8E-07 NA NA NA 1.8E-07 Immune system 1.66-01 NA NA 1.66-01 
Dieldrin 7.9E-08 NA NA NA 7.96-08 Liver 3.56-03 NA NA 3.56-03 
gamma-Chlordane 1,56-09 NA NA NA 1.5E-09 Liver 3.1 E-04 NA NA 3.16-04 
Heptachlor Epoxide 3.56-08 NA NA NA 3.5E-08 Liver 1.0E-02 NA NA 1.06-02 
Technical Chlordane I.SE-07 NA NA NA I.SE-07 Liver 3.6E-02 NA NA 3,66-02 
Lead NA NA NA - NA NA 
Mercury NC NA NA NA Immune system 8.9E-02 : NA NA 8.95-02 
Mercury (methyl) NC NA NA NA Developmental loxicity 1.95-01 NA NA 1.96-01 
Zinc NC NA NA NA Hematological sysiem 7.15-03 NA NA 7.16-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.26-06 NA NA NA 1.25-06 NA NA 

CHEMICAL TOTAL 1.96-06 2E-06 5.0E-01 O.OE+00 5.05-01 - - - - , 
i • 

RADIONUCLIDE TOTAL !|  I ' l l II I I 1 
EXPOSURE POINT TOTAL II , 2E-06 5.06-01 

EXPOSURE MEDIUM TOTAL J| 2E-06 5.0E-01 
COMBINED FISH DIET TOTAL II 26-06 | 5.0E-01 

ilRECEPTOR TOTAL 2 E-06 5.0E-01 | 
TOTAL RISK ACROSS ALL MEDIA . 2E-06 TOTAL HAZARD ACROSS ALL MEDIA 5.0E-01 | 

NOTES: 


NC • Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium, TOTAL DEVELOPMENTAL TOXICITY HI = 

-- - Not calculated; dose-response data and/or dermal absorption values arc not available. 


Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM HI 
Checked by: KJA TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI 

TOTAL LIVER HI = 


MACTEC Engineering and Consulting, Inc. 
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TABLE 9.4.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SEDIM6NT SEDIM6NT ASSAPUMPS6T POND 2-MeIhylnaphthaIene NC NA NC NA Cardiovascular system 2.4E-08 NA 3,06-09 ' 2.7E-08 ' 

Acenaphthylene NC NA NC NA ] Liver 2.5E-08 NA 3.25-09 2.86-08 

Benzb(a)a-th—cene 5.56-10 NA 7.0E-11 NA 6.2E-10 j Kidney 4.4E-07 NA 5.66-08 5.0E-07 
Bcnzo(a)pyrcnc 5.66-09 NA 7.IE-10 NA 6.3E-09 Kidney 4.5E-07 NA 5.76-08 5. IE-07 

B-_o(b)fluO—nthene 6.7E-10 NA 8.4E-11 NA 7.5E-10 Kidney 5.3E-07 NA • 6.8E-08 6.06-07 

Benzo(g,h.i)peryIcne NC NA NC NA '. Kidney 3.4E-07 NA 4.3E-08 3.85-07 
Dibenzo(_h)anthraC-ie 1.66-09 NA 2.0E-10 NA I.8E-09 Kidney I.3E-07 NA 1 6E-08 1.46-07 

Indeno(l,2,3-cd)pyrcne 4.66-10 NA 5.8E-1I NA 5.1E-I0 *Kidney 36E-07 j NA 4.66-08 4.16-07 
Phenanthrene NC NA NC NA jl Kidney 4.66-07 NA 5.85-08 5,26-07 
alpha-Chlordane 6.86-13 NA 2.6E-14 NA 7.0E-I3 i' J j Liver 68E-08 NA 2.65-09 7.06-08 
Aroclor-1254 9.3E-11 NA 1.3E-1I NA I.IE-10 Immune system 4.1 E-05 NA 5.56-06 4.66-05 
Aroclor-1268 6.7E-1I NA 9.1E-I2 NA 7.6E-II Jmmime system 2.9E-05 NA 4,05-06 3.3E-05 

gamma-Chlordane 3.36-13 NA 1.3E-I4 NA 3.4E-13 H  I Liver. 33E-08 NA 1,35-09 3.4E-08 
Technical Chlordane 5.66-11 NA 2.2E-I2 NA 5.8E-11 [{•] Liver 5.6E-06 NA 2.26-07 5.8E-06 
Aluminum NC NA NC NA Developmenlal toxicity 2.55-04 ' NA 2.5E-04 
Arsenic 5.96-09 NA I.7E-I0 NA 6.1 E-09 Skin 2.3E-04 NA 6.76-06 2.4E-04 
Cadmium NC NA NC NA Kidney 9.4E-06 NA 3.76-07 9,86-06 
Chromium NC NA NC NA i NOAEL 8.85-05 NA 8,85-05 
Copper 
Lead 

NC NA 
NA 

NC NA 
NA 

(1 Kidney I.0E-05 

-
NA 
NA 

1.05-05 

Manganese NC NA NC NA , NOAEL 2.56-04 NA • 2,56-04 
Mercury NC NA NC NA Immune system 4.3E-06 NA - 4,36-06 
Nickel NC NA NC NA Developmental toxicity 1.36-05 NA 1.35-05 
Thallium NC NA NC NA NOAEL 1.1E-04 NA 1.15-04 
Vanadium NC NA NC NA 1 NOAEL 6.25-05 NA 6.26-05 
Toxicity equivalency (Dioxins/Furans) - Mam 8.3E-10 NA 2.4E-I1 NA 8.5E-10 

1 i  l 
NA 

Hi 
CH6M1CAL TOTAL 1.6E-08 - I.3E-09 - 2B-08 i«i 1.15-03 0.05+00 1.76-05 15-03 

RADIONUCLIDB TOTAL | |  I I t H
i4 1 1 1 

6XPOSURE POINT TOTAL 

EXPOSURE M5DIUM TOTAL  .

2E-08 

 2E-08 
' (  .
. 'Il; , 

 ... . 16-03 

16-03 
SEDIMENT TOTAL . 2E-08 <:!! , 1E-03 

SURFACB SURFACE WATBR ASSAPUMPSET POND Arsenic 1.1 E-09 NA 7.7E-10 NA 1.8E-09 Skin 4.25-05 NA 3.06-05 7.26-05 
WATER Manganese NC NA NC NA • NOAEL 1.46-04 NA 2.66-03 2.75-03 

Mercury NC NA NC NA Immune system 1.86-07 NA 1.9B-06 2.15-06 
Nilrile-N NC NA NC NA Hematological system 1.36-06 NA 1.35-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.2E-09 NA 2.7E-06 NA' 2.7E-06 

i 
NA 

CHEMICAL TOTAL 2.26-09 2.7E-06 3 E-06 1.96-04 0.06+00 2.66-03 36-03 

RADIONUCLIDE TOTAL I I  I I 1 1 1 
EXPOSURE POINT TOTAL 3E-06 36-03 

EXPOSURE MEDIUM TOTAL , 36-06 35-03 
SURFACE WATER TOTAL . 3E-06 3E-03 

M A C T E C Engineering and Consulting, Inc. 
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TABLE 9.4.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND 
'

 . 
' 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA 
COMBINED FISH DIET ASSAPUMPSET POND Accnaphlhylcne 

Benzo(a)anlht_ccne 
Bcnzo(a)pyrcne 
Benzo(b)-———thene 
Beti—>(g,h.i)r—rylene 
Dibenzo(_h)anthraC-ie 
Indeno( 1,2.3-cdlpyrene 
Phenanthrene 
4,4'-DDD 
4,4'-DDE 
alpha-Chlordane 
Aroclor-1254 
Dieldrin 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Lead 
Mercury 
Mercury (methyl)' 
Zinc 
Toxicity Equivalency (Dioxins/Furans) - Mam 

NC 
8.1 E-09 
8. IE-08 
9.7E-09 

NC 
3.3E-08 
7.1 E-09 

NC 
4.2E-09 
2.8E-08 
3.7E-09 
2.3E-07 
I.0E-07 
2.06-09 
4.56-08 
2.36-07 

NC 
NC 
NC 

1.66-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.1 E-09 
8. IE-08 
9.7E-09 

3.3E-08 
7.1 E-09 

4.2E-09 
2.8E-08 
3.7E-09 
2.36-07 
I.OE-07 
2.05-09 
4.5E-08 
2.3E-07 

1.65-06 

(l,;[Liyer 
-i Kidney 

Kidney 
Kidney 
Kidney. 
Kidney 
Kidney 
Kidney 

'.' Liver 
Liver 
Liver 

Immune system 
Liver 
Liver 
Liver 
Liver 

Immune sysiem 
Developmental toxicity 
Hematological sysiem 

1.4E-06 
6.5E-06 
6.5E-06 
7.7E-06 
8.7E-06 
2.6E-06 
5.7E-06 
1.4E-0S 
6,25-04 ' 
2.95-03 
3,75-04 
9.9E-02 
2.2E-03 
2.0E-04 
6.7E-03 
2.35-02 

5,76-02 i 
1.2E-0I 
45E-03 

,NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

.NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.46-06 
6.55-06 

.6.55-06 
7.76-06 
8.75-06 
2.66-06 
5.76-06 
1.45-05 
6.25-04 
2.95-03 
3.75-04 
9.95-02 
2.2E-03 
2,05-04 
6.76-03 
2.36-02 

5.76-02 
1,26-01 
4.56-03 

CHEMICAL TOTAL 2.46-06 - 26-06 3.2E-01 0.0E+O0 3,26-01 

[EXPOSURE POINT TOTAL 
(EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

RADIONUCLIDE TOTAL | | I I 
2E-06 
26-06 

2E -06 

I I 1 
3.26-01 

3.26-01 

3.2E-01 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

5E-06 
5E-06 TOTAL HAZARD ACROSS ALL MEDIA 

3.2E-01 
3.2E-01 

NOTES: 
NC - Not carcinogenic by this exposure route. 

NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values are not available. 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI • 

-
2.7E-0S 

I.2E-01 

-
--

Prepared by: RAR 

Checked by: KJA 
TOTAL HEMATOLOGICAL SYSTEM HI • 

TOTAL IMMUNE SYSTEM HI • 

TOTAL KIDNEY HI • 

-
4.SE-03 

1.6E-01 

7.5E.05 

TOTAL LIVER HI • 3.6E -02 

-
-

TOTAL NOAEL H I   3.2E-03 

-
TOTAL SKIN Hl= 3.1 E-04 

MACTEC Eg ng and Consulting, Inc. 
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TABLE 9.5.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT. OLDER CHILD 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROV1DENCE, RHODE ISLAND • 
I 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE; OLDER CHILD II! 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL :_RCAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-Mclhylnaphthalen e NC NA NC NA Cardiovascular system 3.7E-08 NA 1.4E-0S 5.05-08 

Accnaphlhylcne NC NA NC NA • Liver 3.9E-08 NA I.4E-08 5.35-08 
Bcnzo(a)anthraccne 6.4E-I0 NA 2.46-10 NA 8.8E-IO Kidney 6.96-07 NA 2.5E-07 9.46-07 
Benzo(a)pyrcne 6.6E-09 NA 2.4B-09 NA 9.0E-09 .Kidney 7.0E-07 NA 2.6E-07 9.66-07 

Bern-<b)fluo—nthcne 7.8E-10 NA 2.9B-10 NA I.IE-09 Kidney 8.3E-07 NA 3. IE-07 1.16-06 

Bcnzo(g,h,i)p_rylcnc NC NA NC NA Kidney 5.3E-07 NA 2.0E-07 7.26-07 

Diben.o(a,h)anuTi_cene 1.9E-09 NA 6.9E-I0 NA 2.5E-09 Kidney 2.0E-07 NA 7.4E-08 2.76-07 
lndeno(l,2,3-cd)pyrene 5.3E-10 NA 2.0E-I0 NA 7.3E-10 '  ! Kidney 5.7E-07 NA 2.1 E-07 7.8E-07 
Phcnanlhrcnc NC NA NC NA Kidney 7. IE-07 NA 2.6E-07 9.86-07 

alpha-Chlordane 79E-13 NA 9.0E-I4 NA 8.8E-13 Liver I.I E-07 NA 1.2E-08 1.26-07 
Aroclor-1254 I.IE-IO NA 4.3E-1I NA 1.5E-10 Immune sysiem 6.3E-05 NA 2.5E-05 8.9B-05 
Aroclor-1268 7.8E-1I NA 3.IE-1I NA 1.1E-10 Immune system 4.6E-05 NA 1.8 E-05 6.46-05 
gamma-Chlordane 3.9E-13 NA 4.4E-14 NA 4.3E-13 Liver 5. IE-08 NA 5.9E-09 5.75-08 
Technical Chlordane 6.5E-II NA 7.5E-I2 NA 7.3E-II Liver 8.7E-06 NA I.OE-06 9,76-06 
Aluminum NC NA NC NA Developmental loxicity • 3.96-04 • NA 3.96-04 
Arsenic 6.96-09 NA 5.9E-10 NA 7.56-09 Skin 3.65-04 NA 3.16-05 3,96-04 
Cadmium NC NA NC NA Kidney I.5E-05 : NA 1.76-06 1.66-05 
Chromium NC NA NC NA NOAEL 1.46-04 NA 1,46-04 
Copper NC NA NC NA Kidney I.6E-05 NA 1.66-05 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 4.06-04 NA 4.06-04 

Mercury NC NA NC NA Immune system 6.7E-06 NA 6.75-06 

Nickel • NC NA NC NA Developmental toxicity 2.06-05 NA 2.05-05 
Thallium NC NA NC NA NOAEL 1.86-04 NA 1.85-04 
Vanadium NC NA NC, NA NOAEL 9.66-05 NA - 9.66-05 
Toxicity Equivalency (Dioxins/Furans)  Mam 9 66-10 NA 8,35-11 NA 1.0E-09 NA 

-
CHEMICAL TOTAL I.8E-08 4.66-09 2E-08 1.7E-03 O.OE+00 7.85-05 2E-03 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL  I I  I I 

2E-08 
1 1 1 

26-03 
EXPOSURE MEDIUM TOTAL 2E-08 26-03 

SEDIMENT TOTAL . 2E-08 2E-03 
1 ' 

SURFAC6 SURFACE WATER ASSAPUMPSET POND Arsenic I.2E-09 NA 7.1E-I0 NA 2.0E-09 Skin 6.5E-05 NA 3.75-05 1. OE-04 
WATER Manganese NC NA NC NA 'NOAEL 2.2E-04 NA 3.2E-03 3.45-03 

Mercury NC NA NC NA Immune system 2.8E-07 NA 2.36-06 2.6E-06 , 
Nilrite-N NC NA NC NA Hematological sysiem 2.0E-06 NA 2.0E-06 
Toxicity Equivalency (Dioxi_t/Furans) - Mam 1.4E-09 NA 2.5E-06 NA 2.5E-06 

1 
NA 

i 
CHEMICAL TOTAL 2.6E-09 - 2.5E-06 - 2E-06 | l 2.9E-04 0.06+00 3.2E-03 3E-03 

m, 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL — . . . 

: 2E-06 1 • 
I . I 1 

3 E-03 
EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL .
2E-06 

 JE-06 
;. 
t • 

3 E-03 
3E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.5.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER CHILD 


' BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND Accnaphlhylcne NC NA NA NA i Liver 1.5E-06 NA NA I.5E-06 
Benzo(a)anthraccne 6.36-09 NA NA NA 6.35-09 .Kidney 6.7E-06 . NA NA 6.76-06 
Benzo(a)pyrene 6.35-08 NA NA NA 6.35-08 Kidney 6.7E-06 NA NA 6.7E-06 
Bcnzo(b)fiuoranthr— e 7.56-09 NA . NA NA 7.55-09 Kidney 8.0E-06 NA NA 8.06-06 
Benzo(g,h,i)pcryIene NC NA NA NA Kidney 9.0E-06 NA NA 9.06-06 
Dib-_c<a—.anthracene 2.56-08 NA NA NA 2.5E-08 Kidney 2.7E-06 NA NA 2.7B-06 
Indeno( 1,2,3-cd)pyrene 5.56-09 NA NA NA 5.5E-09 ' " [Kidney 5.9E-06 • NA NA 5,96-06 
Phenanthrene NC NA NA NA . Kidney 1.5E-05 NA NA 1.56-05 
4,4'-DDD 3.35-09 NA NA NA 3.3E-09 1 Liver 6.4E-04 NA NA 6.4B-04 

- 4,4'-DDE 2.15-08 NA NA NA 2. IE-08 ' Liver 2.9E-03 NA NA 2.96-03 
alpha-Chlordane 2.85-09 NA NA NA 2.8E-09 • ' Liver 3.8E-04 NA NA 3.86-04 
Aroclor-1254 1.76-07 NA NA NA 1.7E-07 .Immune sysiem 1.0E-0I NA NA 1.06-01 
Dieldrin 7.85-08 NA NA NA 7.8E-08 l|| Liver 2.3E-03 NA NA 2.36-03 
gamma-Chlordane 
Heptachlor Epoxide 
Technical Chlordane 
Lead 

1.56-09 
3.55-08 
1.86-07 

-NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

•NA 
NA 
NA 
NA 

1.5E-09 
3.5E-08 
I.8E-07 

,!'Liver 

; . i i ;  L i v e  r 

j f,[Liver 
1 'Ii 

2.0E-04 
6.9E-03 
2.4E-02 

-

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

2.0B-04 
6.96-03 
2.46-02 

Mercury NC NA NA NA Imrfiunc system 5.96-02 NA NA 5.96-02 
Mercury (methyl) NC NA NA NA Developmenlal loxicity I.3E-01 NA NA 1.36-01 
Zinc NC NA NA NA Hcmaiblogical system 4.75-03 NA NA 4.76-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.26-06 NA NA NA I.2E-06 

J 
NA NA 

CHEMICAL TOTAL 1.86-06 - 2E-06 1 3.3E-01 0.06+00 3.35-01 

, , 
RADIONUCLIDE TOTAL  I I I I i i l Ii 

J'.XI'OSURl! POINT TOTAL 2E-06 II 3.36-01 
I'XI'OSURli MI'.DIUM TOTAL I 2E-06 II 3,36-01 

COMBINED FISH DIET TOTAL 1 2E-06 II 3.3E-01 

PRECEPTOR TOTAL 4E-06 •I 3.3E-01 | 
TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 3.3E-01 | 

NOTES: 

NC - Nol carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICJTY HI = 
-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: RAR TOTAL HEMATOLOGICAL SYSTEM HI = 
Checked by: KJA TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

TOTAL LIVER H I  

TOTAL NOAEL HI " 

TOTAL SKIN H I  " 
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TABLE 9.6.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND , I 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT ASSAPUMPSET POND 2-MethylnaphthaIt—e NC NA NC NA Cardiovascular system 4.46-07 NA 6.45-08 5.06-07 
Acenaphthylene NC NA NC NA • Liver 4.75-07 NA 6.86-08 5.35-07 

Bet_o(a)anthracene 5.2E-09 NA 7.5E-10 NA 5.9B-09 Kidney 8.2E-06 NA 1.25-06 9.46-06 
Benzo(a)pyrcnc 5.2E-08 NA 7.6E-09 NA 6.0E-0S Kidney 8.4B-06 NA 1.26-06 9.66-06 
Bei_o(b)-ud--lhenc 6.2E-09 NA 9.1E-10 NA 7.1 E-09 Kidney 1,06-05 NA 1.5E-06 1.16-05 
Benzc4,g,h.i)pcrylcnc NC ' NA NC NA Kidney 6.3E-06 NA 9.2B-07 7.36-06 
Diber_o(a,ri)_l—racene 1.5E-0S NA 2.2E-09 NA 1.7E-08 Kidney 2.4E-06 NA 3.55-07 2.76-06 
lndcno( 1.2,3-cd)pyrenc 4.35-09 NA 6.2E-I0 NA 4.9E-09 Kidney 6.86-06 NA 9.95-07 7.86-06 
Phenanthrene NC NA NC NA Kidney 8.56-06 NA 1.26-06 9.86-06 
alpha-Chlordane 6.3E-12 NA 2.86-13 NA 6.6E-I2 Liver 1.35-06 NA 5.76-08 1.35-06 
Aroclor-1254 8.75-10 NA 1.4E-10 NA I.OE-09 Immune system 7.66-04 NA 1.26-04 8.86-04 
Aroclor-1268 6.26-10 NA 9.86-11 NA 7.2E-10 Immune system 5.56-04 NA 8.65-05 6,35-04 
gamma-Chlordanc 3.16-12 NA 1.46-13 NA 3.2E-I2 Liver 6.25-07 NA 2.86-08 6.56-07 
Technical Chlordane 5.26-10 NA 2.36-11 NA 5.5E-I0 • Liver 1.05-04 NA 4.75-06 1.16-04 
Aluminum NC NA NC NA Developmental loxicity 4.76-03 NA 4.76-03 
Arsenic 5.56-08 NA 1.86-09 NA 57E-08 Skin 4.36-03 NA 1.45-04 4,46-03 
Cadmium NC NA NC NA Kidney 1,86-04 NA 7.95-06 1.86-04 
Chromium NC NA NC NA NOAEL 1,66-03 NA 1.65-03 
Copper NC NA NC NA JKidncy 1.96-04 NA 1,95-04 
Lead NA NA NA 
Manganese NC NA NC NA NOA5L 4.86-03 NA 4 86-03 
Mercury NC NA NC NA Immune system 8.16-05 NA 8.1 E-05 
Nickel NC NA NC NA Developmenlal toxicity 2.46-04 NA 2.45-04 
Thallium NC NA NC NA NOAEL 2.16-03 • NA 2.16-03 
Vanadium NC NA NC NA 1 NOA5L 1.26-03 NA 1,26-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 7.71.09 NA 2.61-.-10 NA 8.06-09 NA 

ii 
CHEMICAL TOTAL I.5E-07 1,46-08 26-07 1. 2.1B-02 0.05+00 3.75-04 | 25-02 . 

v.. 
1W 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I | | 

25-07 
- 1. 

- i 
1 i 1 

25-02 
EXPOSURE MEDIUM TOTAL 

SEDIMENT TOTAL . .

2E-07 

 2E-07 
.«) 
1? . .  . 

26-02 

2E-02 

SURFACE SURFACE WATER ASSAPUMPSET POND Arsenic 2.5E-09 NA > 2.75-10 NA 2.8E-09 1 Skin 1.9E-04 NA 2. IE-05 2.26-04 
WATER Manganese NC NA NC NA 1 .NOAEL 6.7E-04 NA 1.86-03 2,56-03 

Mercury NC NA NC NA Immune system 8.5E-07 NA 1.3E-06 2.2E-06 
Nitrite-N NC NA NC NA Hematological system 6. IE-06 NA 6.16-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.7E-09 NA 9.3E-07 NA 9.4E-07 •1 NA 

i i 
! 1 

CHEMICAL TOTAL 5.2E-09 9.3E-07 9E-07 \ 8.75-04 O.OE+00 1.86-03 36-03 

i 

1EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL . | | | | 

9E-07 ' 1 
1 1 1 

36-03 
EXPOSURE MEDIUM TOTAL 9E-07 ' 35-03 

SURFACE WATER TOTAL , 9E-07 i! 1 . . 3E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.6.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

(SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
.RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DIET ASSAPUMPSET POND Acenaphthylene NC NA NA NA • j Liver 2.35-06 NA NA 2.36-06 
Benzo(a)_i—racene 6.45-09 NA NA NA 6.4E-09 !(Kidney 1.0E-05 NA NA 1.05-05 
Bcnzo(a)py—ne 6,45-08 NA NA NA 6.4E-08 I :Kidney I.0E-05 NA NA 1.06-05 
Benzo(b)fluoranthene 7.66-09 NA NA NA 7,65-09 |  ; Kidney 1.2E-05 NA NA 1.26-05 
Bcnzo(g—,i)perylene NC NA NA NA : .Kidney 1.46-05 NA NA 1,46-05 
Dibenzo(_h)anlhraccnc 2.66-08 NA NA NA 2.6E-08 ^Kidney 4. IE-06 NA NA 4.15-06 
Indeno( 1,2,3-cd)pyrene 5.6E-09 NA NA NA 5.6E-09 H Kidney 8.9E-06 NA NA 8.96-06 
Phenanthrene NC NA NA NA Ijkidney 2.2E-05 NA NA 2.26-05 
4.4'-DDD 3.3E-09 NA NA NA 3.3E-09 (ij'Li-r • 9.7E-04 NA NA 9.76-04 
4.4'-DDE 2.2E-08 NA NA NA 2.2E-08 - IJ Liver . 4.5E-03 NA NA 4.56-03 
alpha-Chlordane 2.9E-09 NA NA NA 2.9E-09 : j Liver 5.8E-04 NA NA 5,86-04 
Aroclor-1254 1.8E-07 NA NA NA 1.8E-07 Immune sysiem 1.66-01 NA NA 1,66-01 
Dieldrin 7.9E-08 NA NA NA 7.9E-08 Liver 3,55-03 NA NA 3.56-03 
gamma-Chlordane I.5E-09 NA NA NA 1.5E-09 j I Liver 3.1 E-04 NA NA 3.16-04 
Heptachlor Epoxide 3.56-08 NA NA NA 3.5E-08 j Liver 1.05-02 NA NA 1.05-02 
Technical Chlordane 
Lead 
Mercury 

1.86-07 

NC 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

1.8E-07 i 1 Liver 

1| 
Immune system 

3.66-02 

8.96-02 

NA 
NA 
NA 

NA 
NA 
NA 

3.65-02 

8,95-02 
Mercury (methyl) NC NA NA NA Developmenlal loxicity 1.96-01 NA NA 1.96-01 
Zinc NC NA NA NA Hematological system 7.16-03 NA NA 7.15-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.25-06 NA NA NA 1.26-06 a n •• NA NA 

7 
CHEMICAL TOTAL 1.96-06 26-06 >\ 5.06-01 0.06+00 5,06-01 

. 1 

.liXI'OSIIRl-l'OINTTOTAI. 
RADIONUCLIDE TOTAL I I  I I 

21.0. 
;

l.i 
1 1 1 

5.06-01 
(EXPOSURE MEDIUM TOTAL 26-06 . 1 5.06-01 

COMBINED FISH DIET TOTAL 2 E-06 ! 5.0E-01 

[[RECEPTOR TOTAL 3E-06 5.2E-01 
TOTAL RISK ACROSS ALL MEDIA 3 E-06 TOTAL HAZARD ACROSS ALL MEDIA 5.2E-01 

NOT6S: 

NC  Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 
NA  Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 
-  Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI 
Checked by: RAR TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI = 

TOTAL LIVER HI " 

TOTAL NOAEL HI 

MACTEC _ tng and Consulting, Inc. 
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TABLE 9.7.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-Melhylnaphthalene NC NA NC NA Cardiovascular system 3.1E-08 NA 9.36-09 4.16-08 

Acenaphthylene NC NA NC NA Liver 3.1E-08 NA 9.2E-09 4.06-08 

Benzo(a)anthracene 7.6E-10 NA 2.2E-I0 NA 9.8E-10 Kidney 6. IE-07 NA 1.86-07 7.86-07 

Benzo(a)pyrenc ' 7.5E-09 NA 2.2E-09 NA 9.86-09 Kidney 6.05-07 NA I.SE-07 7.86-07 • 

Benzo(b)nuoranthcnc 8.5E-10 NA 2.55-10 NA I.IE-09 Kidney • 6.86-07 - ' NA '  2.0E-07 8.8E-07 

Benzo(g,h.i)perylene NC NA NC NA Kidney 4.65-07 NA 1.4E-07 . 5.9B-07 

Dibenzo(_h)anthrac-ic 1.5E-09 NA 4.56-10 NA 2.06-09 Kidney 1.26-07 NA 366-08 1.66-07 
Indeno(l,2,3-cd)pyrcne 6.2E-10 NA 1.85-10 NA 8.0E-IO Kidney 4.96-07 NA 1,5 E-07 646-07 
Phenanthrene NC ' NA NC NA Kidney 7.75-07 NA 2,3 E-07 1.06-06 
alpha-Chlordane 2.15-12 NA 1.96-13 NA 2.36-12 ' Liver 2.15-07 NA I.9E-08 2.3B-07 
Aroclor-1254 3.56-10 NA I.IE-IO NA 4.66-10 Immune sysiem 1.55-04 NA 49E-05 2.06-04 
Aroclor-1268 5.66-11 NA 1 SE-11 NA 7.46-11 Immune sysiem 2.55-05 NA 7.95-06 3.26-05 

Endosulfan Sulfate NC NA NC NA ! Kidney 6.45-09 NA 1.5 E-09 7.85-09 

Technical Chlordane 5 15-11 NA 466-12 NA 5.56-11 i Liver 5.15-06 , NA 466-07 5,55-06 

Aluminum ; NC NA NC NA Developmenlal toxicily 9,35-05 NA 935-05 

Arsenic 3,96-09 NA 2,75-10 NA 4.2B-09 i Skin 1.56-04 NA 1.06-05 1.66-04 
Chromium NC NA  NC NA NOAEL 4.55-04 NA 4.55-04 
Copper NC NA NC NA Kidney 4.05-05 NA 4.06-05 

Lead NA NA NA 
Manganese NC NA NC NA • '  ( NOAEL 1,55-04 NA 1.56-04 

Mercury NC NA NC NA Immune sysiem 1.15-05 NA 1.16-05 . 
Molybdenum NC NA NC NA -Je»Kidney . 6,35-05 NA 6.36-05 

Nickel NC NA NC NA . Devc—pmenlal loxicity 3.56-05 . NA 3 56-05 

Thallium NC NA NC NA I (NOAEL 3.46-05 i NA 3.46-05 
Vanadium NC NA NC NA JiNOAEL 6.95-05 ' NA - 6.96-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.86-09 NA 1.9E-I0 NA 3.0E-09 ' it i NA 

I  T 
•H 

CHEM1CALTOTAL 1.8E-08 3.96-09 - 25-08 •1 1.36-03 . 0.06+00 6.96-05 15-03 

i 
RADIONUCL1DB TOTAL |  1 - 1 1 ,ii 1  I I 

IEXPOSURE POINT TOTAL . , 2E-08 M .. 16-03 
EXPOSURE MEDIUM TOTAL . .  . V. . 2E-08 .  i ( . , . . 1E-03 

SOIL TOTAL - i 2E-08' 1E-03 

SEDIMENT SEDIMENT GREYSTON5 MILL POND 2-Meth ylnaphthalene NC NA NC • N  A • Cardiovascular sysiem 2.2E-08 ' NA 5.5E-09 2.76-08 
Acenaphthylene NC NA NC NA Liver 1.9E-08 , NA 4.8E-09 2,46-08 
Bcnzo(a)anthraccne 3.7E-10 NA 9 36-11 NA 4.6E-10 1, Kidney 2.9E-07 NA 7.4E-08 3.7B-07 
Benzo(a)pyrene 3.4E-09 NA 8.76-10 NA 4.3E-09 j | Kidney 2.7E-07 NA 6.9E-08 3,46-07 
Bernto(b)-U0—nthene 3.75-10 NA 9.3E-1I NA 4.6E-10 j |  ; Kidney 2.9E-07 NA 7.4E-08 3.76-07 . 
Benzo(g.h.i)perylene NC NA , NC NA Kidney I.7E-07 NA 4.3E-08 2.16-07 ' 
Dibenzo(a,h)anthraccnc 1.95-09 NA 4.8E-10 NA 2.4E-09 Kidney I.5E-07 NA 3.8E-08 1.96-07 
Indeno(l ,2,3-cdlpyrene 2.4E-10 NA 6.26-11 NA 3.IE-10 j Kidney 2.0E-07 , NA 4.9E-08 • 2.56-07 
Phenanlhrenc
alpha-Chlordane 

 ,' NC 
7.26-13 

NA 
NA 

NC 
5.6E-14 

NA 
NA 7.7E-13 

11,1 Kidney 
-5ri Liver 

4. IE-07 
7.2E-08 

NA 
NA 

1.06-07 
5.66-09 

5.16-07 
7.7B-08 

Aroclor-1254 1.06-10 NA 2.76-11 NA I.3E-I0 Immune sysiem 4.4E-05 • NA 1.26-05 5.65-05 
Aroclor-1268 9.4E-11 NA 2.6E-II NA I.2E-10 Immune sysiem 4.16-05 i NA 1.16-05 5.26-05 
gamma-Chlordane 5.6E-13 NA 4.45-14 ' NA 6.1E-13 1 Liver 5.6E-08 NA 4.46-09 6,16-08 
Technical Chlordane 4.7E-11 NA 3.76-12 ' NA . 5.1E-11 ' : Liver 4.7E-06 NA 3.76-07 5.16-06 
Aluminum NC NA NC NA ' Developmenlal toxicity 9. IE-05 NA 9.16-05 • 
Antimony , NC ,NA NC . NA . Adverse clinical signs 1.1 E-05 .' .. . NA 1.16-05 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.7.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE-RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 1 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

) 
( i NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
'ORGAN INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Arsenic 4.8E-09 NA 28E-10 NA 5.1 E-09 li'Skin 1.9E-04 NA 1.1 E-05 2.0E-04 
Cadmium NC NA NC NA . Ij —idney 4.86-06 NA 3.75-07 5. IE-06 
Chromium NC NA NC NA JNOABL 1.95-04 NA - 1.96-04 
Copper NC NA NC NA Kidney 1.4E-05 NA 1,46-05 
Lead  NA - NA - NA 

- Manganese 
_

NC NA NC NA NOAEL 5.0E-05 NA 5.06-05 

- Mercury NC NA NC NA Immune system 4.1E-06 NA 4.16-06 
Nickel NC NA NC NA Develo —lenlal loxicity 4.25-05 NA 4.26-05 
Thallium NC NA NC NA ,NOAEL 2.7E-05 NA 2.76-05 
Vanadium NC NA NC NA j NOAEL 6.65-05 NA 6.65-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.1 E-09 NA 3.6E-10 NA 6.4B-09 1 1 - • NA 
Toxicity Equivalency (PCB Congeners) - Man 1.3E-09 NA 7.3E-11 NA I.3E-09 NA 

ii; 

CHEMICAL TOTAL 1 9E-08 2.46-09 - 26-08 •iii ! 7.86-04 0.05+00 3.56-05 86-04 

.-. 
RAD10NUCL1D6 TOTAL  I I  I I + .  ; 1 1 1 

EXPOSURE POINT TOTAL 25-08 : j . . 86-04 

EXPOSURE MEDIUM TOTAL 25-08 86-04 

SEDIMENT TOTAL 2 E-08 • i 8E-04 

SURFACE SURFACE WAT6R GREYSTONE MILL POND Arsenic 2.85-11 NA 9.66-11 NA 1.25-10 1^ Skin 1.15-06 NA 3.76-06 4.86-06 I 
WATER Manganese NC NA NC NA '•NOAEL 3.26-06 NA 2.86-04 2.86-04 

Mercury NC NA NC NA Immune system 3.85-09 NA 1.95-07 196-07 
Nilrilc-N NC NA NC NA Hematological system 7.5E-07 NA 7.55-07 
Toxicity -quivalcncy (Dioxins/Furtim) - Mam 2.85-11 NA 3.26-07 NA 3.25-07 NA 

1 

CHEMICAL TOTAL 5,66-11 3.2E-07 - 36-07 11 5.05-06 0.06+00 2.86-04 36-04 | 

RADIONUCLIDE TOTAL 1 1 1 1 
IEXPOSURE POINT TOTAL - | 3E-07 36-04 ] 

EXPOSURE MEDIUM TOTAL | 3E-07 36-04 | 
SURFACE WATER TOTAL I 3E-07 3E-04 | 

BIOTA COMBINED FISH DIET GREYST0N6 MILL POND Acenaphthylene NC . NA NA NA Liver .4,15-06 . NA NA 4.15-06 
Bet_o(a)pyrene 5.0E-08 NA NA NA 5.0E-08 . Kidney 4.05-06 NA NA ' 4.06-06 
Bei_o(g.h,i)p-yl-ie NC NA NA NA Kidney 4.96-06 NA NA 4.96-06 
B ei_o(b) fl uoranlhene 4.7E-09 NA NA ,NA 4.7E-09 Kidney 3.7E-06 NA NA 3.76-06 
Dibenzo(_h)an(hraccn e 2.9E-0S NA NA NA 2.9E-0S Kidney 2.35-06 NA NA 2.36-06 
Indeno( 1,2,3-cd)pyrene 4.7E-09 NA NA NA 4.7E-09 Kidney 3.76-06 NA NA 3.76-06 
Phenanlhrene NC NA NA NA Kidney 3.36-05 NA NA 3.36-05 
4,4'-DDD 2,26-08 NA NA NA 2.2E-08 Liver 3.26-03 NA NA 3,26-03 
4,4'-DDE 7.8E-08 NA NA NA 7.85-08 Liver 8.06-03 NA , NA 8.05-03 
4,4'-DDT 7.1 E-09 NA NA NA 7.1 E-09 Liver 7.36-04 NA NA 7,35-04 
alpha-Chlordane 3.4E-08 NA NA NA 3.4E-08 ' Liver 3.46-03 NA NA 3.45-03 
Aroclor-1254 2.5E-06 NA NA NA 2.5E-06 Immune sysiem 1,15+00 ( NA NA 1.16+00 
Aroclor-1268 < 1.2E-06 NA NA NA 1.2E-06 Immune system 5.26-01 NA NA 5.26-01 
Dieldrin 3.06-07 NA NA. NA 3.0E-07 Liver 6.6E-03 NA NA 6,66-03 
gamma-Chlordane 1.56-08 NA NA NA I.5E-0S Liver 1.56-03 NA NA 1.55-03 
Heptachlor Epoxide 5. IE-08 NA NA NA 5.16-08 Liver 7.56-03 NA NA 7,56-03 

MACTEC g and Consulting, Inc. 
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TABLE 9.7.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- ADULT - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

Technical Chlordane 5.05-07 
Lead 
Mercury NC 
Mercury (methyl) NC 
Zinc NC 
Toxicity Equivalency (Dioxins/Furans) - Mam I.4E-06 

CHEMICAL TOTAL 6.2E-06 

RADIONUCLIDE TOTAL I
EXP0SUR6 POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

([RECEPTOR T O T A L 

NOT5S: 


NC - Nol carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable Tor this chemical/exposure medium. 


-• • Not calculated; dosc-rcsponsc data and/or dermal absorption values arc not available. 


Prepared by: KJA 

Checked liy___AI_ 

CARCINOGENIC RISK 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

I  I I 

T O T A L RISK A C R O S S A L L MEDIA 

EXPOSURE 
ROUTES TOTAL 

5.0E-07 

1.45-06 

65-06 

6E-06 

, 6E-06 
6E -06 

7E-06 

7 E-06 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 

Liver 5.0E-02 NA NA 
NA NA 

Immune sysiem 9.2E-02 NA NA 
Developmental toxicity 4,06-01 NA NA 
Hematological system 8.96-03 NA NA 

i 
1 
l 

1 
' l 
II 

... 

; T O T A L

NA NA 

2.2E+00 0.06+00 

l l l 

 H A Z A R D A C R O S S A L L MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI = 


TOTAL CARDIOVASCULAR SYSTEM HI " 


TOTAL DEVELOPMENTAL TOXICITY HI 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI = 


TOTAL LIVER H I  

TOTAL NOAEL HI = 

TOTAL SKIN H I  

EXPOSURE 

ROUTES TOTAL 


5,06-02 

9.26-02 
4.06-01 
8.96-03 

2.25+00 

2.25+00 

2.26+00 

2.2E+00 

2.2E+00 

2.2E+00 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.8.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

K 
SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-Mcthylnaphthalenc NC NA NC NA Cardiovascular sysiem 4.96-08 NA 4.96-08 9.86-08 

Acenaphthylene NC NA NC NA Liver 4.8E-08 NA 4.86-08 9,75-08 

Benzo(a)ant—_cene 8.8E-10 NA 8.8E-10 NA I.SE-09 Kidney 9.46-07 NA 9.46-07 1.96-06 

Benzo(a)pyrcnc S.8E-09 NA 8.8E-09 NA I.8E-08 Kidney 9.4E-07 NA 9.46-07 1.96-06 

Benzo(b)iTuor_ithcne 9.95-10 NA 9.8E-10 NA 2.0E-09 Kidney 1.16-06 NA 1.06-06 2.16-06 

Bcnzo(g,—ijperylene NC NA NC NA Kidney 7. IE-07 NA 7. IE-07 1.45-06 

Dibei-c<_h)an—racene 1.86-09 NA 1.85-09 NA 3.5E-09 ' Kidney 1.95-07 NA 1.96-07 3.75-07 

Indeno( 1,2,3-cd)pyrenc 7.26-10 NA 7.25-10 NA 1.4E-09 Kidney 7.7E-07 NA 7.76-07 1.55-06 

Phenanthrene NC NA NC NA Kidney 1.2E-06 NA 1.26-06 2.46-06 

alpha-Chlordane 2.4B-I2 NA 7.5E-I3 NA 3.2E-12 Liver 3.3E-07 NA 1.06-07 4.26-07 

Aroclor-1254 4.1B-10 NA 4.45-10 NA 8.45-10 Immune system 2.4E-04 NA 2.66-04 4.96-04 

Aroclor-1268 6 65-11 NA 7.IE-1I NA I.4E-10 Immune system 3.8E-05 NA 4.15-05 7.96-05 

Endosulfan Sulfate NC NA NC NA Kidney 9.96-09 NA 766-09 1.75-08 

Technical Chlordane 5.96-11 NA 1.86-11 NA 7.7E-I1 Liver 7.95-06 NA 2.46-06 1.05-05 

- Aluminum NC NA NC NA Developmental toxicily 1.56-04 NA -- I.5E-04 

Arsenic 4.56-09 NA 1.06-09 NA 5.6E-09 Skin 2.45-04 NA 5.46-05 2.96-04 

Chromium NC NA NC NA NOA6L 7.0E-04 NA 7,05-04 

Copper NC NA NC NA Kidney 6.26-05 NA 6.2E-05 

Lead NA NA NA 

Manganese NC NA NC NA NOAEL • 2.4E-04 NA 2.4E-04 

. Mercury 
Molybdenum 

NC 
NC 

NA 
NA 

NC 
NC 

NA 
NA 

Immune system 
Kidney 

1.85-05 
9.96-05 

• NA 
NA 

1.8 E-05 
9.9E-05 

Nickel NC NA NC NA Developmental toxicily 5.56-05 NA 5.5E-05 

Thallium NC NA NC NA . NOA6L 5.36-05 NA 5.3E-05 

Vanadium NC NA NC NA NOA6L 1.15-04 NA 1,16-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.26-09 NA 7.46-10 NA 4.05-09 NA 

CHEMICAL TOTAL 2,1 li-08 1,56-8 1 46-08 2.06-03 0.05+00 3.66-04 | 25-03 

RADIONUCLIDE TOTAL | |  I I 1 1 1 
I6XPOSUR5 POINT TOTAL 4E-08 26-03 

jEXPOSURE MEDIUM TOTAL .. 4E-08 " 25-03 
SOIL TOTAL . . 4E-08 2 E-03 

S6DIM6NT S5DIM6NT GR6YSTON6 MILL POND 2-Mcthylnaphthalene , NC NA NC NA Cardiovascular system 3.4E-08 NA 2.56-08 6.05-08 
Acenaphthylene NC NA NC NA Liver 2.9E-08 NA 2.26-08 5.16-08 
Benzo(a)anthracenc 4.3E-I0 NA 3.2E-10 NA 7.5E-10 Kidney 4.66-07 NA 3.46-07 8.06-07 
Bern—<a)pyrene 4.0E-09 NA 3.06-09 NA 7.0E-09 Kidney 4.3E-07 NA 3.2E-07 7.45-07 
Bcnzo(b)Il—iranlhene 4.3E-IO NA 3.2E-I0 NA . 7.5E-10 1 Kidney 4.6E-07 NA 3.4E-07 8.06-07 
Beru!C4.g,h,i)p-rylt—e NC NA NC NA I Kidney 2.6E-07 NA I.9E-07 4.66-07 
Di——:o(_h)_i—raccne 2.2E-09 NA 1.66-09 NA 3.85-09 Kidney 2.35-07 NA I.7E-07 4.15-07 
Indeno(l,2,3-cd)pyrenc 2.9E-I0 NA 2.IE-I0 NA 5.05-10 Kidney 3,05-07 NA 2.36-07 5.36-07 
Phenanthrene NC NA NC NA ,j Kidney 6.45-07 NA 4.86-07 1.16-06 
alpha-Chlordane 8.4E-I3 NA 1.95-13 NA I.0E-I2 !»i Liver 1.16-07 NA 2.56-08 1.45-07 
Aroclor-1254 1.2E-I0 NA 9.4E-II NA 2.1E-I0 Immune system 6.8E-05 NA 5.55-05 1.25-04 
Aroclor-1268 I.1E-10 NA 8.85-11 NA 2.0E-I0 Immune sysiem 6.4E-05 NA 5.16-05 1.26-04 
gamma-Chlordane 6.6E-I3 NA 1.5E-13 NA 8.1E-I3 1 Liver 8.8E-08 NA 2.06-08 1.16-07 
Technical Chlordane 5.5E-I1 NA 1.35-11 NA 6.7E-II -. Liver 7.3E-06 NA 1.75-06 9.06-06 
Aluminum NC NA NC NA Developmental toxicity 1.4E-04 NA - 1.45-04 
Antimony NC NA NC NA Adverse clinical signs I.7E-05 NA - 1.75-05 

M A C T E C Engineering and Consulting, Inc. 
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TABLE 9.8.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FIN AL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Arsenic 5.6E-09 NA 	 9,76-10 NA 6.66-09 Skin 2.96-04 NA 5.06-05 3.4E-04 

Cadmium 	 NC NA NC NA Kidney 7.46-06 NA 1.76-06 9.15-06 

Chromium 	 NC NA NC NA NOAEL 3.06-04 NA 3.06-04 
Copper 	 NC NA NC NA Kidney 2.26-05 NA 2.26-05 

Lead - NA - NA 	 NA 
Manganese 	 NC NA NC NA NOAEL 7.76-05 NA 7.76-05 
Mercury 	 NC NA NC NA Immune system 6.46-06 NA 6.46-06 
Nickel 	 NC NA NC NA Developmental toxicity 6.56-05 NA 6.56-05 
Thallium 	 NC NA NC NA NOAEL 4.2E-05 NA 4.2B-05 
Vanadium 	 NC NA NC NA NOAEL 1.OE-04 NA 1.06-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 7.15-09 NA 1.2E-09 NA 8.3E-09 	 NA•I -	 -• 
Toxicity Equivalency (PCB Congeners) - Man 1.55-09 NA 	 2.5E-10 NA I.7E-09 NA1 

i 
CH5MICAL TOTAL 2.2E-08 8.1 E-09 36-08 1.2E-03 0.06+00 1.65-04 16-03 

1 

RAD10NUCLID6 TOTAL I I  I I l l l l 
(EXPOSURE POINT TOTAL 36-08 l 16-03 

EXPOSURE MEDIUM TOTAL 35-08 16-03 

SEDIMENT TOTAL 3E-08 1 IE-03 

SURFACE SURFAC6 WATER GREYSTONE MILL POND Arsenic 	 3.25-11 NA 8.15-11 NA 1.16-10 ]j Skin 1,76-06 NA 4,25-06 5,95-06 I 

WATER 	 Manganese NC NA NC NA JJNOAEL 5.06-06 NA 3.16-04 3.25-04 
Mercury NC NA NC NA Immune system 5.95-09 NA 2.16-07 2.26-07 
Nilrilc-N NC NA N C  - NA Hematological system 1.26-06 NA 1.26-06 
I'nxicily Fquivaloi—y (Diiixina/I'iiinna) - Mum 3.31'.- II NA 2.7IMI7 NA 2,76-07 NA1 
CH6MICAL TOTAL 6.56-11 	 2.7E-07 | 36-07 7.85-06 0.06+00 3.25-04 1 35-04 j--	 II.)• 

i | 

RADIONUCLID6 TOTAL I I  I I 1  I I 1 II 1
6XPOSUR6 POINT TOTAL 36-07 i || 35-04 | 


6XPOSUR5 M6D1UM TOTAL 36-07 " || 35-04 | 

SURFACE WATER TOTAL 3 E-07 II 3E-04 1 


BIOTA COMBINED FISH DIBT GR6YSTON6 MILL POND 	 Acenaphthylene NC NA NA NA Liver 4.2E-06 NA NA 4.25-06 
Benzo(a)pyrenc 3.95-08 NA NA NA 3.95-08 Kidney 4.15-06 NA NA 4.15-06 
Benzo(g,h,i)pcrylenc NC NA NA NA • Kidney 5.06-06 NA NA 5,06-06 
BenzcKb)!!——inthcnc 3.66-09 NA NA NA 3.66-09 , Kidney 3.96-06 NA NA 3.95-06 
Diber_o(a,h)anthraccne 2.26-08 NA NA NA 2.26-08 Kidney 2.46-06 NA NA 2.46-06 
Indeno(l,2,3-cd)pyrene 3.6E-09 NA NA NA 3.66-09 j Kidney 3.96-06 NA NA 3.96-06 
Phenanthrene NC NA NA NA i| Kidney 3.46-05 NA NA 3,46-05 
4,4'-DDD 1.75-08 NA NA NA 1.76-08 ' '•'• Liver 3.3E-03 NA NA 3,35-03 
4,4'-DDB 6.05-08 NA NA NA 6.06-08 ^ Liver 8.3E-03 NA NA 8,35-03 
4.4'-DDT 5.5E-09 NA NA NA 5.55-09 i Liver 7.5E-04 NA NA 7.56-04 
alpha-Chlordane 2.6B-08 NA NA NA 2.66-08 •: Liver 3,56-03 NA NA 3,55-03 
Aroclor-1254 I.9E-06 NA NA NA I.9E-06 Immune system 1.IE+00 NA NA 1.16+00 
Aroclor-1268 9.2B-07 NA NA NA 9.2B-07 Immune system 5.3E-01 NA NA 5.36-01 
Dieldrin 2.3B-07 NA NA NA 2.3B-07 i Liver 6.8E-03 NA NA 6.8E-03 
gamma-Chlordane LIB-OS NA NA NA 1.1 E-08 Liver 1.56-03 NA NA 1,56-03 
Heptachlor Bpoxidc 3.9B-08 NA NA NA 3.9E-08 Liver 77E-03 NA NA 7,76-03 
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TABLE 9.8.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- OLDER CHILD • COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT INGESTION 

Technical Chlordane 
Lead 
Mercury 
Mercury (methyl) 
Zinc 
Toxicity Equivalency (Dioxins/Furans) - Mam 

CHEMICAL TOTAL 

EXPOSURE POINT TOTAL

EXPOSURE M6DIUM TOTAL
COMBINED FISH DIET TOTAL

RADIONUCLIDE TOTAL |

| | R E C E P T O R T O T A L 

N0T5S: 


NC - Nol carcinogenic by this exposure route. 


NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values arc nol available. 

Prepared by: K1A 

Checked by: UAH 

3.9E-07 

NC 
NC 
NC 

1.1 E-06 

4.8E-06 

CARCINOGENIC RISK 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

| I I

T O T A L RISK A C R O S S A L L

NA 

NA 

NA 

NA 

NA 

NA 


-

 ..

 MEDIA 

•I 

EXPOSURE 
ROUTES TOTAL 

3.9E-07 

1.IE-06 

NON-CARC1NOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

Liver 

Immune system 
Developmenlal loxicity 
Hematological sysiem 

INGESTION 

5.2E-02 

9.5E-02 
4.1E-01 
9.2E-03 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 

5E-06 2.25+00 0.06+00 

 || 

 II . . . 56-06 

 II 5E-06 
 II . 5E-06 

1 1 1 

,

5E-06
 5E-06

 1 
| T O T A  L H A Z A R  D A C R O S  S A L  L M E D I  A 

TOTAL ADVERSE CLINICAL SIGNS HI • 
TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI • 

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM H I  

TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOTAL NOAEL HI • 

TOTAL SKIN HI • 

EXPOSURE 

ROUTES TOTAL 


5.2E-02 

9.5 E-02 
4.16-01 
9,25-03 

2.26+00 

2.25+00 

2.25+00 

2.2E+00 

2.3E+O0 

2 . 3 E 4 . 0 

M A C T E C Engineering and Consull lng, Inc. 
,1226.25 
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TABLE 9.9.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RECREATIONAL ANGLER- CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH D16T GREYSTON6 MILL POND Accnaphlhylcne NC NA NA NA Liver 6.46-06 NA NA 6.46-06 

Benzo(a)pyrcne 4.05-08 NA NA NA 4.0E-08 Kidney 6.35-06 NA NA 6.35-06 
Benzo(g.h,i)perylenc NC NA NA NA Kidney 7.7E-06 NA NA 7,75-06 
Benzo(b)fIuoran thene 3.75-09 NA NA NA 3.7E-09 Kidney 5.96-06 NA NA 5.96-06 
Dibenzo(a,h)anlhracenc 2.36-08 NA NA NA 2.3E-08 Kidney 3.66-06 NA NA 3.6E-06 
Indcnor 1,2.3-cd)pyrene 3.76-09 NA NA NA 3.7E-09 Kidney 5.96-06 NA NA 5.9E-06 
Phcnamhrene NC NA NA NA Kidney 5. IE-05 NA NA 5.1 E-05 
4,4'-DDD 1.76-08 NA NA NA 1.76-08 Liver S.OE-03 NA NA S.05-03 
4.4,-DDE 6,16-08 NA NA NA 6. IE-08 Liver 1.36-02 NA NA 1.35-02 
4.4'-DDT 5.66-09 NA NA NA 5,65-09 Liver I.2E-03 NA NA 1.2E-03 
alpha-Chlordane 2.75-08 NA NA NA 2.75-08 Liver 5.45-03 NA NA 5.45-03 
Aroclor-1254 1.95-06 NA NA NA 1.96-06 Immune sysiem 1.7E+00 NA NA I.7E+O0 
Aroclor-1268 9.35-07 NA NA NA 9.3E-07 Immune sysiem 8.26-01 NA NA 8.25-01 
Dieldrin 2.46-07 NA NA NA 2.46-07 Liver 1.05-02 NA NA 1.05-02 
gamma-Chlordane 1.26-08 NA NA NA I.2E-08 Liver 2.35-03 NA NA 2.35-03 
Heptachlor Epoxide 4.06-08 NA NA NA 4.OE-08 Liver 1.26-02 . NA NA 1.25-02 
Technical Chlordane 3.96-07 NA NA NA 3.9E-07 Liver 7.95-02 NA NA 7.96-02 
Lead 
Mercury NC 

NA 
NA 

NA 
NA 

NA 
NA 

. 
Immune system 

-
1.46-01 

NA 
NA 

NA 
NA 1.46-01 

Mercury (methyl) NC NA NA NA Developmental toxicily 6.3E-01 NA NA 6.35-01 
Zinc NC NA NA NA Hematological sysiem 1.46-02 NA NA 1.45-02 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.16-06 NA NA NA 1.15-06 NA NA 

jii* 

CHEMICAL TOTAL 4.95-06 - " 5E-06 ;'-v 3.46+00 0.05+O0 3.4E+O0 

•5f 
RADIONUCLIDE TOTAL I I  I I II _ !  • | | | 

I'XI'OSIlKli POINT TOTAL 
iBXPOSURli MEDIUM TOTAL 

____________ 
5E-06 

'. 3.46+00 

3.46+00 
COMBINED F SH DIET TOTAL - 1 , 5E-06 3.4E+00 

HRECEPTOR TOTAL 5E-06 . 3.4E4-00 

TOTAL RISK ACROSS ALL MEDIA . 5E-06 TOTAL HAZARD ACROSS ALL MEDIA 3.4E-HJ0 

NOTES: 

NC - Not carcinogenic by Ihis exposure roulc. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 
-- - Nol calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI • 
Checked by: RAR TOTAL IMMUNE SYSTEM HI • 

TOTAL KIDNEY HI' 

TOTAL LIVER HI • 

MACTEC Engineering and Consulllng. Inc. 
51226,25 
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TABLE 9.10.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISHDIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL ; j 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL : EXTERNAL EXPOSURE PRIMARY tARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL .ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SOIL SOIL GREYST0N6 MILL POND 2-Mcthylnaphthalcne NC NA NC NA Cardiovascular sysiem 4.16-07 NA 6.1 5-08 4.7E-07 

Accnaphlhylcne 
Benzo(a)anlhracenc 

NC 
9,8 E-09 

NA. 
NA 

NC 
1.56-09 

NA 
NA 1.16-08 

i Liver 
1 Kidney 

4,05-07 
7.95-06 

NA 
NA 

6,06-08 
1.25-06 

4.66-07 
9.05-06 

Benzo(a)pyrenc 9.8 E-08 NA 1.56-08 NA 1.15-07 ' Kidney 7.85-06 NA 1,26-06 9.05-06 
Bcnzo(b)nuoranlhenc 1.1 E-08 NA 1.66-09 NA 1.35-08 . ' Kidney 8,85-06 ' NA 1.36-06 1,06-05 
Benzo(g,h.i)perylenc NC NA NC NA Kidney 5.95-06 NA 8 86-07 6.86-06 
Dibenzo(a.h)anthracene 2.0E-O8 NA ' 2.96-09 NA 2.26-08 : Kidney 1.66-06 NA 2.35-07 1.86-06 
Indenof 1,2,3-cd)pyrenc 8.06-09 NA 1.26-09 NA 9.26-09 |,i Kidney - 6.45-06 NA 9.56-07 7.45-06 
Phcnanlhrcnc NC NA NC NA |,1 Kidney 1.05-05 NA 1.56-06 1.25-05 
alpha-Chlordane 2.76-11 NA 1.26-12 NA 2.86-11 Liver 2.75-06 NA 1.26-07 2.85-06 

Aroclor-1254 4.56-09 NA 7.26-10 NA 5.36-09 Immune system 2.06-03 NA 3.25-04 2.35-03 
Aroclor-1268 7.36-10 NA 1.25-10 NA 8.56-10 Immune sysiem 3.25-04 NA 5.16-05 3.75-04 
Endosulfan Sulfate , NC NA NC NA ' j Kidney 8.36-08 , NA 9.46-09 9.26-08 
Technical Chlordane 6.66-10 NA 3.05-11 NA 6.96-10 .!', Liver •6.66-05 NA 3.05-06 6.95-05 
Aluminum NC NA NC NA Developmental toxicily 1,26-03 : NA 1.25-03 
Arsenic 5.16-08 NA 1.76-09 NA 5.26-08 , Skin 2.06-03 NA . 6,76-05 2,05-03 
Chromium NC NA NC NA NOABL 5.9E-03 , NA 5.96-03 
Copper i NC NA NC NA Kidney - 5.26-04 NA 5,26-04 

Lead ; NA NA NA 
Manganese NC NA NC NA NOA6L 2.06-03 NA 2.06-03 
Mercury NC NA NC NA Immune system 1.55-04 NA 1,56-04 
Molybdenum NC NA NC NA j Kidney 8.26-04 NA 8.26-04 
Nickel NC NA NC NA Developmenlal loxicity 4.66-01 NA 4.66-04 
Thallium NC NA NC NA NOA6L 4.46-04 NA 4.46-04 
Vanadium NC NA NC NA •NOA5L 9.05-04 NA 9.06-04 
Toxicity Equivalency (Dioxins/Furans)  Mam 3,66-08 NA 1.25-09 , NA 3.7E-08 NA 

CHEMICAL TOTAL 2.46-07 2.66-08 36-07 1.75-02 0.06+00 4,55-04 1 26-02 

- • , 

5XP0SUR6 POINT TOTAL 
RADIONUCLIDE TOTAL | | | | 

. 36-07 
1 .1 1. 

26-02 
EXPOSURE MEDIUM TOTAL 35-07 25-02 

SOIL TOTAL 3E -07 2 E-02 | 

S6DIM6NT S6DIM6NT GR6YSTON6 MILL POND 2-Mcthylnaphthalcne NC NA NC NA Cardiovascular system 9.56-08 NA 1.25-08 1.15-07 
Accnaphlhylcne NC NA ' NC NA Liver 8.2E-08 NA 1.05-08 9.26-08 
Bcnzo(a)an—racene 1.66-09 NA 2.0E-I0 NA I.8E-09 Kidney 1.3E-06 NA 1.66-07 1.45-06 
Benzo(a)pyrene 1.55-08 NA 1.96-09 NA I.7E .8 Kidney 1.2E-06 NA 1.55-07 1.36-06 
Benzo(b)nuoranlhcnc 1.66-09 NA 2.06-10 NA I.SE-09 Kidney I.3E-06 NA 1,66-07 1.45-06 
Bcnzo(g.h,i)pcryIene NC NA NC NA Kidney 7.35-07 NA 9,26-08 8,26-07 
Dibcnzo(a.h)anthraccne 8.25-09 NA 1.06-09 NA 9.2E-09 Kidney 6.55-07 NA 8,36-08 7,46-07 
Indeno(l,2,3-cd)pyrcne 1.16-09 NA I.3E-10 NA 1.2E-09 Kidney 8.56-07 NA 1.15-07 9.66-07 
Phenanthrene NC NA NC NA Kidney 1,86-06 NA 2.35-07 2.06-06 
alpha-Chlordane 3.1E-12 NA I.2E-13 NA 3.2E-12 Liver 3.16-07 NA 1.26-08 3.26-07 
Aroclor-1254 4.45-10 NA 5.95-11 NA 5.05-10 Immune sysiem 1.95-04 NA 2.66-05 2.25-04 
Aroclor-1268 4.16-10 NA 5.5E-I1 NA 4.6E-10 Immune sysiem 1.85-04 NA 2.46-05 2.06-04 
gamma-Chlordane 2.46-12 NA 9.5E-14 NA 2.5E-12 Liver 2.46-07 NA 9.56-09 2.55-07 
Technical Chlordane 2.06-10 NA 7.9E-12 NA 2.IE-10 Liver 2.06-05 NA 7.96-07 2.16-05 
Aluminum NC NA NC NA Developmenlal toxicity 4.05-04 NA 4.05-04 . 
Antimony NC NA NC NA Adverse clinical signs 4.66-05 , NA 4.66-05 
Arsenic 2. IE-08 NA 6.1E-10 NA 2.2E-08 Skin 8.1 E-04 NA 2.46-05 8.46-04 
Cadmium NC NA NC NA Kidney 2.16-05 NA 8.06-07 2.16-05 
Chromium NC NA NC NA NOAEL 8.46-04 NA 8,45-04 
Copper NC NA NC NA .. 1 Kidney 6.2E-05 NA 6.25-05 

MACTEC Engineering and Consulting, Inc. 



TABLE9.I0.CT ,1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL ' 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE | 

NORTH PROVIDENCE, RHODE ISLAND il 

ft . 
SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
'ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Lead „ NA - NA NA 
Manganese NC NA NC NA NOAEL 2.16-04 NA 2.1 E-04 
Mercury NC " NA NC NA Immune system I.8E-05 NA 1.8E-05 
Nickel NC NA NC NA Developmental loxicity I.8E-04 NA 1.8 E-04 
Thallium NC NA NC NA NOAEL - 1.2E-04 NA - 1.2E-04 
Vanadium NC NA NC NA NOAEL 2,96-04 NA 2.9E-04 
Toxicity Equivalency (Dioxins/Furans) • Mam 2.66-08 NA 7.76-10 NA 2.7E-08 - NA 
Toxicity Equivalency (PCB Congeners) - Man 5.46-09 NA 1.66-10 NA 5.6E-09 NA 

CHEMICAL TOTAL 8. IE-08 - 5.15-09 - 9E-08 3.4E-03 0.06+00 7.76-05 35-03 

EXPOSUR6 POINT TOTAL 

RADIONUCLIDE TOTAL I I  I I 
9E-08 

1 1 1 
36-03 

• 
6XPOSUR6 M6DIUM TOTAL 96-08 36-03 

SEDIMENT TOTAL 9E-08 3 E-03 

SURFACE SURF ACS WAT5R GREYSTON6 MILL POND Arsenic 1.26-09 NA 8.66-10 NA 2.16-09 Skin 47E-05 NA 3.46-05 8,05-05 
WATER Manganese NC NA NC NA NOAEL I.4E-04 NA 2.55-03 2.66-03 

Mercury NC NA NC NA Immune system 1.6E-07 NA 1.75-06 1.86-06 
Nitrile-N NC NA NC NA Hematological system 3.3E-05 NA 3.36-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.2E-09 NA 2.86-06 NA 2.8E-06 NA 

CHEMICAL TOTAL 2.46-09 - 2.86-06 - 35-06 2.2E-04 0.06+00 2.56-03 36-03 

RADIONUCLIDE TOTAL I I I I i i 
ll'.XPOSUUI: POINT TOTAL 3E-06 . 36-03 

EXPOSURE MEDIUM IOTA 1. I 3E-06 35-03 
SURFACE WATER TOTAL 3E-06 3E-03 

BIOTA COMBINED FISH DIBT GR6YSTON6 MILL POND Acenaphthylene NC NA NA NA Liver 4.15-06 NA NA 4.15-06 
Bcnzo(a)pyTcne 5.06-08 NA NA NA 5.0E-08 Kidney 4.06-06 NA NA 4.05-06 
Bcnzo(g,h.i)r—rylene NC NA NA NA , Kidney 4.96-06 NA NA 4.96-06 
Benzo(b)nuor_ithcne 4.76-09 NA NA NA 4.76-09 Kidney 3.76-06 NA NA 3,76-06 
Dibcnzo(_h)anlhraccnc 2,96-08 NA NA NA 2.96-08 Kidney 2.36-06 NA NA 2.35-06 
Indeno(I,2.3-cd)pyrene 4.76-09 NA NA NA 4.76-09 Kidney 3.76-06 NA NA 3.75-06 
Phenanthrene NC NA NA NA •iiiiKidney 3.36-05 NA NA 3.35-05 
4,4'-DDD 2.2E-08 NA NA NA 2.2E-OS (•I. Liver 3.2E-03 NA NA 3.26-03 
4.4'-DDB 7.86-08 NA NA NA 7.86-08 ; Liver 8.06-03 NA NA 8.06-03 
4,4'-DDT 7.16-09 NA NA NA 7,16-09 •' Liver 7.35-04  NA NA 7.36-04 
alpha-Chlordane 3.46-08 NA NA NA 3.46-08 Liver 3.46-03 NA NA 3.45-03 
Aroclor-1254 2.56-06 NA NA NA 2.56-06 Immune system 1.15+00 NA NA 1.15+00 
Aroclor-1268 1.2E-06 NA NA NA I.2E-06 Immune system 5.26-01 NA NA 5.2E-OI 
Dieldrin 3.0E-07 NA NA NA 3.06-07 1 Liver 6.66-03 NA NA 6.65-03 
gamma-Chlordane 1.5E-08 NA NA NA 1,56-08 Liver 1.55-03 NA NA 1.56-03 
Heptachlor 6poxide 5.16-08 NA NA NA 5,16-08 Liver 7.56-03 NA NA 7.55-03 
Technical Chlordane 5.05-07 NA NA NA 5.06-07 i Liver 5.06-02 NA NA 5.06-02 
Lead 
Mercury NC 

NA 
NA 

NA 
NA 

NA 
NA Immune system 

.. 
9.26-02 

NA 
NA 

NA 
NA 9.25-02 

Ing and Consulting, Inc. 
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TABLE9.10.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- ADULT - COMBINED FISH'DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE i 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR ACE: ADULT 


EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT INGESTION 

Mercury (methyl) 
Zinc 
Toxicity Equivalency (Dioxins/Furans) - Mam 

CH6M1CAL TOTAL 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

RADIONUCLID5 TOTAL I

( [RECEPTOR T O T A L 

NOTES: 

NC • Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 
Checked by: RAR 

NC 
NC 

1.46-06 

6.2E-06 

CARCINOGENIC RISK 1 NON-CARCINOGENIC HAZARD OUOTIENT 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

NA NA NA Developmental toxicily 4.0E-01 NA NA 
NA NA NA Hematological sysiem 8.9E-03 NA NA 
NA NA NA 1.4E-06 

6E-06 

I  I I 

|

|_

 6E-06 

 6E-06 
6E-06 

T O T A  L RISK A C R O S  S A L  L MEDI  A 

L
I

 9 E-06 
9 E-06 T O T A  L

NA NA 

2.26+00 0.06+00 -

1 1 1 

 H A Z A R D A C R O S S A L L MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI 

TOTAL CARDIOVASCULAR SYSTEM HI = 


TOTAL DEVELOPMENTAL TOXICITY HI = 


TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI 
TOTAL LIVER I I I  

TOTAL NOAEL HI = 


TOTAL SKIN HI = 


EXPOSURE 

ROUTES TOTAL 


4.0E-01 

8.96-03 


| 2.26+00 , 

2.26+00 

2,26+00 

2.2E+00 

2.2E+O0 ) 

2.2E+00 | 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.1 l.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE , 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM EXPOSURE EXPOSURE 
CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 

MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SOIL SOIL GREYSTONE MILL POND 2-Mclhylnaphthalene NC NA NC NA Cardiovascular sysiem 6.45-07 NA 3,26-07 9,56-07 

Acenaphthylene NC NA NC NA Liver 6.36-07 NA 3.16-07 9.45-07 
Benzo(a)anu—tccnc 1.16-08 NA 5.76-09 NA 1.76-08 Kidney 1.2E-05 NA 6.16-06 1.86-05 

Bcnzo(a)pyrene 1.15-07 NA 5.76-08 NA 1.76-07 Kidney 1.2E-05 NA 6.16-06 1.86-05 

Benzo(b)(l———thene 1.36-08 NA 6.46-09 NA 1.96-08 Kidney 1.46-05 NA 6.85-06 2.05-05 
Bcnzo(g.h,i)pcrylcnc NC NA NC NA ! Kidney 9.25-06 NA 4,66-06 1.46-05 
Dibenzo(a,h)anthraccne 2.36-08 NA 1.16-08 NA 3.46-08 Kidney 2.46-06 NA 1.26-06 3.66-06 
lndeno(l,2.3-cd)pyrene 
Phenanthrene 

9.46-09 
NC 

NA 
NA 

4.76-09 
NC 

NA 
NA 

1.46-08 ' Kidney 
1 ' Kidney 

1.06-05 
1.66-05 

NA 
NA 

5.06-06 
7.85-06 

1.56-05 
2.36-05 

alpha-Chlordane 3.25-11 NA 4.96-12 NA 3.76-11 Liver 4.26-06 NA 6,55-07 4.96-06 
Aroclor-1254 5.36-09 NA 2.86-09 NA 8.16-09 Immune system 3.1 E-03 , NA 1,76-03 4.76-03 
Aroclor-1268 8.56-10 NA 4.66-10 NA 1.36-09 Immune sysiem 5.0E-04 NA 2.76-04 7,75-04 
Endosulfan Sulfate NC NA NC NA jrKidney 1,3 E-07 NA 4.95-08 I.SE-07
Technical Chlordane 7.75-10 NA 1.26-10 NA 8.86-10 k. Liver 1,OE-04 NA 1,66-05 1,26-04 
Aluminum NC NA NC NA Developmental toxicity I.9E-03 NA 1.95-03 
Arsenic 5.96-08 NA 6,86-09 NA 6.66-08 II Skin 3.1 E-03 NA 3.55-04 3.46-03 
Chromium NC NA NC NA ilNOAEL 9.15-03 NA 9.15-03 
Copper NC NA NC NA |];Kidncy 8.1 E-04 NA 8.16-04 
Lead NA -- NA Jl NA --
Manganese NC NA NC NA (NOAEL 3.1 E-03 NA 3.16-03 
Mercury NC NA NC NA Immune sysiem 2.36-04 1 NA 2.36-04 
Molybdenum NC NA NC NA Kidney 1.3 E-03 NA 1.36-03 
Nickel NC NA NC NA Developmental toxicity 7.1 E-04 NA 7.16-04 
Thallium NC NA NC NA 'JNOAEL 6.8E434 NA - 685-04 
Vanadium NC NA NC NA NOA6L I.4E-03 NA 1.46-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.26-08 NA 4.86-09 NA 4.76-08 ( i 

h 
NA 

-, 

1 CIIEMICALTOTAL 2.81i-07 I.OE-07 4 E-07 , i 2.6E-02 0.0E+O0 2.36-03 36-02 

IEXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL  I I  I I 

46-07 
1  I I 

35-02 

|
ISOIL TOTAL

EXPOSURE MEDIUM TOTAL 

, , 
.

,

 46-07 

 4E-07 .
, 

 II

35-02 

 3E-02 

SEDIMENT SEDIMENT GR6YSTONE MILL POND 2-Methylnaphlhalene NC NA NC NA Cardiovascular system 1.56-07 NA 5.55-08 2.05-07 
Accnaphlhylcne NC NA NC NA Liver 1.36-07 NA 4.76-08 1,76-07 
Benzo(a)anthraccne 1.96-09 NA 6.9E-I0 NA 2.56-09 Kidney 2.06-06 NA 7.45-07 2.75-06 
Bcnzo(a)pyrcnc 1.76-08 NA 646-09 NA 2.4E-08 • Kidney 1.85-06 NA 6.96-07 2.56-06 
Bcnzo(b)nuO—nth-ie 1.96-09 NA 6,96-10 NA 2.56-09 Kidney ' 2.05-06 ' NA 7,46-07 2,76-06 
Bcnzo(g,h,i)perylene NC NA • NC NA Kidney 1.16-06 NA 4.26-07 1.66-06 
Dibenzo(a—)anthracene 9.5E-09 NA 3.56-09 NA 1.35-08 Kidney 1.05-06 NA 3.86-07 1.46-06 
lndeno(l,2.3-cd)pyrenc • I.2E-09 NA 4.66-10 NA 1.76-09 Kidney 1.36-06 NA 4.95-07 1.85-06 
Phenanthrene NC NA NC NA Kidney 2.86-06 : NA 1.05-06 3.86-06 
alpha-Chlordane .: 3.66-12 NA 4.1E-13 ; NA 4.06-12 , 1 Liver 4.86-07 NA 5.56-08 5,46-07 
Aroclor-1254 5.16-10 NA 2.06-10 ' NA 7.16-10 Immune system 3.06-04 NA 1.26-04 4.26-04 
Aroclor-1268 4.76-10 NA 196-10 NA 6.66-10 Immune system 2.86-04 NA 1.16-04 3.96-04 
gamma-Chlordane 4 2.86-12 NA 3.36-13 NA 3.26-12 Liver 3.86-07 NA 4.36-08 4.26-07 
Technical Chlordane 2.4E-10 NA 2.76-11 NA 2.65-10 Liver 3.26-05 : NA 3.65-06 3.56-05 
Aluminum NC NA NC NA Developmental toxicity 6.26-04 NA 6,26-04 
Antimony . ( . NC -NA NC .. NA . Adverse clinical signs . 7.25-05 NA 7.26-05 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.11.CT | 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER CHILD- COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL j 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 1, 

NORTH PROVIDENCE, RHODE ISLAND -<;':, 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Arsenic 2.46-08 NA 2.16-09 NA 2.76-08 Skin 1.36-03 NA 1.1E-04 1.4E-03 
Cadmium NC NA NC NA Kidney 3.26-05 NA 3,76-06 3.6E-05 
Chromium NC NA NC NA NOAEL 1.3E-03 NA 1.35-03 
Copper NC NA NC NA Kidney 9.6E-05 NA 9.65-05 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 3.3E-04 - NA 3.35-04 

Mercury NC NA NC NA Immune system 2.8E-05 NA 2.86-05 
Nickel NC NA NC NA . Developmental toxicily 2.SE-04 NA 2.86-04 
Thallium NC NA NC NA NOAEL 1.8E-04 NA 1.86-04 
Vanadium NC NA NC NA NOAEL 4.56-04 NA 4.56-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.16-08 NA 2.66-09 NA 3.3E-08 NA -
Toxicity Equivalency (PCB Congeners) - Man 6.36-09 NA 	 5,46-10 NA 6.95-09 NA 

CHEMICAL TOTAL 9.56-08 1.85-08 16-07 	 5.35-03 0.06+00 3.56-04 66-03 

• 

RADIONUCLIDE TOTAL | | I 1 I I 1 
EXP0SUR5 POINT TOTAL 16-07 65-03 

EXPOSURE MEDIUM TOTAL 16-07 65-03 

SEDIMENT TOTAL IE-07 6E-03 • 

SURFACE SURFACE WATER GREYSTONE MILL POND Arsenic 	 1.46-09 NA 7.95-10 NA 2.26-09 .Skin 7.3E-05 NA 4.15-05 1.15-04 1 

WATER 	 Manganese NC NA NC NA NOAEL 2.2E-04 NA 3,16-03 3.36-03 
Mercury NC NA NC NA Immune sysiem 2.5E-07 NA 2,16-06 2.36-06 
Nilrilc-N NC NA NC NA Hcmalological system 5. IE-05 NA 5.15-05 
Toxicity Equivalency (Dioxins/Furanii) - Mam 1.4R-09 NA 26E-06 NA 2.66-06 NA i 

i 
CHEMICAL TOTAL 2.8E-09 2.66-06 3E-06 1 •3.4E-04 O.OE+00 3.16-03 1 36-03 

1 
RADIONUCLIDE TOTAL I I  1 1 i 1 1 1 

(EXPOSURE POINT TOTAL 36-06 1 35-03 
EXPOSURE MEDIUM TOTAL 3E-06 36-03 

SURFACE WATER TOTAL 3E-06 3E-03 

BIOTA COMBINED FISH DIET GREYST0N5 MILL POND 	 Acenaphthylene NC NA NA NA [ Livcr 4.26-06 NA NA 4.26-06 
Bcnzo(a)py—nc 3.9E-08 NA NA NA 3.96-08 ' , Kidney 4.16-06 NA NA 4.16-06 
Benzo(g,h,i)pcrylene NC NA NA NA I j Kidney 5.06-06 • NA NA 5,06-06 
Benzo(b)nuoranthcnc 3.6E-09 NA NA NA 3.66-09 • Kidney 3.96-06 NA NA 3,96-06 
Dibenzo(a.h)anthrac-ie 2.2E-08 NA NA NA 2.26-08 • Kidney 2.46-06 NA NA 2,46-06 
Ind-io(l„.3-cd)py—ne 3.6E-09 NA NA NA 3.66-09 I Kidney 3.96-06 NA NA 3.96-06 
Phenanlhrenc NC NA NA NA I Kidney 3.46-05 NA NA 3.46-05 . 
4,4'-DDD 1.7E-08 NA NA NA 1.76-08 j Liver 3.36-03 NA NA 3.36-03 
4,4'-DDB 6.06-08 NA NA NA 6.06-08 i Liver 8.36-03 NA NA 8.36-03 
4,4'-DDT 5.56-09 NA NA NA 5.56-09 f Liver 7.56-04 NA NA • 7,56-04 
alpha-Chlordane 2.66-08 NA NA NA 2.65-08 i Liver 3.56-03 NA NA 3.56-03 
Aroclor-1254 1.9E-06 NA NA NA 1.96-06 Immune system 1.16+00 NA NA 1.15+00 
Aroclor-1268 9.2E-07 NA NA NA 9.26-07 Immune system 5.35-01 NA NA 5.36-01 
Dieldrin 2.3E-07 NA NA NA 2.36-07 Liver 6.86-03 NA NA 6.86-03 
gamma-Chlordane 1.1 E-08 NA NA NA 1.16-08 Liver 1.56-03 NA NA 1.56-03 
Heplachlor 6poxide 3,96-08 • NA NA NA 3.95-08 Liver 7.76-03 NA NA 7.75-03 

MACTEC E, ingand Consulting, Inc. 
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TABLE9 .1 I .CT j 

S U M M A R Y OF RECEPTOR RISKS AND HAZARDS' FOR COPCs - C E N T R A L TENDENCY- CURRENT/FUTURE- RESIDENT- OLDER C H I L D - COMBINE D FISH DIET - GREYSTONE M I L L 

BASELINE H U M A N H E A L T H RISK ASSESSMENT - I N T E R I M F I N A L I 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE j 

NORTH PROVIDENCE. RHODE ISLAND . I 

1 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK | NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION 1NHALATION DERMAL INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL 'ORGAN ROUTES TOTAL 

Technical Chlordane 3.9E-07 NA NA NA 3.9E-07 1 ' Liver 5.2E-02 NA NA 5.25-02 . 
Lead * NA NA NA NA NA 
Mercury NC NA NA NA Immune sysiem 9.56-02 NA NA 9.56-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 4.16-01 NA NA 4.15-01 
Zinc NC NA NA NA Hematological system 9.26-03 NA NA 9.25-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.16-06 NA NA NA 1.IE-06 NA NA 

CHEMICAL TOTAL 4.8E-06 . 5E-06 -• 2.26+00 0.06+00 2.26+00 

| 
RADIONUCLIDE TOTAL | |  I I 1 •- 1  I I 1 

EXPOSURE POINT TOTAL i 56-06 1 2.26+00 

EXPOSUR6 M5DIUM TOTAL 5E-06 1 2.26+00 
COMBINED FISH Dl ET TOTAL 5E-06 2.2E+00 |1 

[[RECEPTOR T O T A L 8E-06 2.3E+00^J 
T O T A L RISK ACROSS ALL MEDIA . 8 E-06 • T O T A L H A Z A R D A C R O S S A L L M E D I A 2.3E+00 | 

NOT6S: 

NC - Noi carcinogenic by [his exposure route. 

NA - Not applicable; exposure roulc nol applicable Tor Ihis chemical/exposure medium. 

- - Not calculated; dosc-rcsponsc dala and/or dermal absorption values arc not available. 

Prepared by;  K M 

Checked by: RAH 

T O T A L ADVERSE C L I N I C A L SIGNS HI • 

T O T A L CARDIOVASCULAR SYSTEM HI •• 

T O T A L D E V E L O P M E N T A L T O X I C I T Y HI • 

T O T A L H E M A T O L O G I C A L SYSTEM HI 

T O T A L I M M U N E SYSTEM HI 

T O T A L KIDNEY HI = 


T O T A L L IVER HI = 


TOTAL NOAEL HI = 

TOTAL SKIN HI = 

M A C T E C Engineering and Consulting, Inc. 
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TABLE 9.12.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: CHILD 

. CARCINOGENIC RISK 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

SOIL SOIL GREYSTONE MILL POND 2-Methylnaphthalene NC NA NC • NA 
Acenaphthylene | NC NA NC : NA 
Be—:o(a)anthraccne 4.66-08 NA 6.76-09 NA 

•  ' • Benzo(a)pyrcne 4.6E-07 NA 6.76-08 NA 
Behzo(b)fluor_ithcne 5. IE-08 NA 7.56-09 NA 
Bcnzo(g,h,i)peryIene : NC NA NC NA 
DibcnzrX_.h)ani—.cene 9. IE-OS NA 1.36-08 NA 
Indeno(I,2,3-cd)pyrene 3.7E-08 NA 5.46-09 NA 
Phenanthrene NC NA NC NA 
alpha-Chlordane 1.36-10 NA 5,76-12 • NA 
Aroclor-1254 1 2.16-08 NA 3.36-09 NA 
Aroclor-1268 j 3,46-09 NA 5.46-10 , NA 
Endosulfan Sulfate NC NA NC NA 
Technical Chlordane 3.16-09 NA 1.46-10 NA 
Aluminum NC NA NC NA 
Arsenic : 2.46-07 NA 7.96-09 ; NA 
Chromium NC NA NC NA 
Copper NC NA NC NA 
Lead NA NA 
Manganese NC NA NC NA 
Mercury NC NA NC „ NA 
Molybdenum NC NA NC  NA . 
Nickel NC NA , NC . . NA 
Thallium NC NA NC NA 
Vanadium NC NA NC NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1,76-07 NA 5,66-09 NA 

(TII'.MICAI,TOTAL 1,1 Ii-00 1,21.07 

RADIONUCLIDE TOTAL | |  I I 
I6XPOSUR6 POINT TOTAL ... . 

EXPOSURE MEDIUM TOTAL , , 

SOIL TOTAL 

EXPOSURE 

ROUTES TOTAL 


5.36-08 

5.26-07 

5.96-08 


1.05-07 

4.3E-08 


1.36-10 
2.4E-08 
4.0E-09 

3.2E-09 

2.4E-07 

1.7E-07 

1 Ii-06 

16-06 

16-06 

IE-06 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
INGESTION INHALATIONi ORGAN 

Cardiovascular sysiem 3.86-06 NA 5,65-07 
Liver. 3.8E-06 ] NA 5.55-07 

Kidney 7.35-05 NA 1.1 E-05 
Kidney 7.3E-05 . NA 1.1 E-05 

• Kidney 8,26-05 •• NA 1.26-05 
• Kidney 5.5E-05 , NA 8. IE-06. 
Kidney 1.5E-05 : NA 2. IE-06 

. Kidney 6.0E-05 NA 8.7E-06 
., Kidney 9.4E-05 : NA 1.46-05 

Liver 2.5E-05 NA 1.1E-06 
Immune system 1.9E-02 NA 2.9E-03 
Immune system 3,06-03 • NA 4.7E-04 

' Kidney 7.76-07 | NA 8.6E-08 
; Liver 6.16-04 , NA 2.7E-05 

Developmenlal toxicity 1.16-02 : NA 
I Skin 1.85-02 ; NA 6.25-04 
|NOAEL 5.56-02 r NA 

i j Kidney 4,95-03 ' NA 
ili 	 NA 

| NOA6L . 1.86-02 NA 

Immune sysiem 1.46-03 • NA 

j if Kidney 7.76-03 NA 


Developmental loxicity 4.35-03 NA 
j,jNOA6L 4.16-03 NA 
JJNOA6L 8.46-03 NA 

T NA 

ii1 I.6E-0I 0.06+00 4.15-03 

•i 
•• l i i 

• 

EXPOSURE 

ROUTES TOTAL 


4.4E-06 

4.35-06 

8.45-05 

8.45-05 

9.46-05 

6.45-05 

1,76-05 

6.96-05 

1,16-04 

2.66-05 

2.16-02 

3.56-03 

8.66-07 

6.46-04 

1.16-02 

1.96-02 

5,55-02 

4.96-03 


1.86-02 
1.46-03 
7,76-03 
4.35-03 
4 16-03 
8.46-03 

| 26-01 

26-01 

26-01 

2E-01. 

S6DIM6NT S5D1MENT • GRSYSTON6 MILL POND 	 2-Methylnaphthalene 
Acenaphthylene 
Benzc/(a)an—racene 
Benzo(a)pyrt-c 
Bern!ofb)nuorantbene 
Benzo(g,h,i)r-rylene 
Dibcnzo(a,h)_ithracene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1268 
gamma-Chlordane 
Technical Chlordane 
Aluminum ^N 
Antimony 

NC 

NC 


1.56-08 

I.4E-07 

1.56-08 


NC 

7.66-08 

9.9E-09 


NC 

2.95-11 

4.1 E-09 

3.86-09 

2.36-11. 

1.9E-09 


NC 

NC 


NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.NA 

NC 
NC 

2.26-09 
2.0E-08 
2.26-09 

NC 
1.16-08 
1.4E-09 

NC 
1.36-12 
6.4E-10 
6.0E-10 
1.05-12 
8.56-11 ' 

NC 
NC . 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1,76-08 
' 1.66-07 

1,76-08 

8.76-08 
1.16-08 

3:06-11 
4.7E-09 
4.46-09 
2.4E-11 
2,06-09 

2.06-06 
1.76-06 
2.76-05 
2.5E-05 
2.76-05 
1.66-05 
1.45-05 
1,85-05 
3.86-05 
6.16-06 
4.16-03 
3.86-03 
4.86-06 
4,05-04 
7.46-03 
8.75-04 

Cardiovascular system 
Liver 

' : Kidney 
J Kidney 
J Kidney 

, •' Kidney 
Kidney 

1 Kidney 
ii? Kidney 
•.:'-' Liver 
Immune system 
Immune system 

Liver 

Liver 


Developmental toxicily 

Adverse clinical signs 


1.8E-06 
1.56-06 
2.46-05 
2.2E-05 
2.46-05 
1.46-05 
1.26-05 
I.6E-05 
3.36-05 
5.85-06 
3.65-03 
3.36-03 
4.66-06 
3.85-04 
7.4E-03 
8.76-04

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


, . NA 

2.6E-07 
: 2.2E-07 

3.5E-06 
3.2E-06 
3.5E-06 
2.06-06 
1,86-06 
2.36-06 
4.86-06 
2.66-07 
5.66-04 
5.26-04 
2.05-07 
1.75-05 

-
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TABLE 9.12.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 1 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM . CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Arsenic 2.06-07 NA 6.65-09 NA 2.05-07 Skin 1.5E-02 NA 5,1 E-04 1.65-02 . 
Cadmium ,. NC NA NC NA Kidney 3.8E-04 NA 1.7E-05 4.05-04 
Chromium NC NA NC NA NOAEL 1.6E-02 NA 1.66-02 
Copper NC NA NC NA Kidney 1.2E-03 NA 1.26-03 

Lead NA NA NA 
Manganese NC NA NC NA - NOAEL 4.0E-03 NA 4.06-03 
Mercury NC NA NC NA Immune system 3.3E-04 NA 3,36-04 

Nickel NC NA NC NA Developmental toxicity 3.45-03 NA 3.45-03 
Thallium' NC NA NC NA NOA6L 2.2E-03 NA 2.25-03 
Vanadium NC NA NC NA NOAEL 5.4E-03 NA 5.46-03 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.56-07 NA 8.36-09 NA 2.56-07 NA 
Toxicity Equivalency (PCB Congeners) - Man 5.16-08 NA 1.76-09 NA 5.26-08 h NA 

CHEMICAL TOTAL 7,65-07 - 5.56-08 -- 86-07 1 6.3E-02 0.0E+O0 1.66-03 76-02 

1 ' 
RADIONUCLIDE TOTAL 1 1 I I I 

6XPOSUR6 POINT TOTAL 1 86-07 i 76-02 

(EXPOSURE MEDIUM TOTAL 85-07 ' I . 76-02 

SEDIMENT TOTAL 8E-07 1 7 E-02 

SURFACE SURFACE WATER GREYSTONE MILL POND 1Arsenic 2.86-09 NA . 3,05-10 NA 3.16-09 • Skin 2.25-04 NA 2,35-05 2.46-04 

WATER vlanganese NC NA NC NA NOAEL 6.5E-04 NA 1.76-03 2.46-03 
Mercury NC NA NC NA Immune system 7.6E-07 NA 1.26-06 1.96-06 
Nilrilc-N NC NA NC NA Hematological system 1.5E-04 NA 1.55-04 
Toxicity Equivalency (Dioxins/Furans)  Mam 2.96-09 NA 9,95-07 • NA 9.96-07 

| i  : • 
NA 

CHEMICAL TOTAL 5,76-09 9.95-07 1E-06 it 
li. 1.06-03 0.06+00 1.85-03 36-03 

j 'i . 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL „• | | | | 

15-06 
I I i 

36-03 
[EXPOSURE MEDIUM TOTAL 16-06 11 35-03 

SURFACE WATER TOTAL IE-06 3E-03 

BIOTA COMBIN6D FISH DI6T GR6YSTON6 MILL POND Acenaphthylene NC NA NA NA , 1 Liver 6.4E-06 NA NA 6.45-06 
Benzo(a)pyrene 4.06-08 NA NA NA 4.0E-0S Kidney 6.3E-06 NA NA 6.35-06 
B-_o(g,h,i)pcrylene NC NA NA NA ! Kidney 7.7E-06 NA NA 7.7E-06 
Bern-(b)nuoi-iu-ne 3.76-09 NA NA NA 3.76-09 , Kidney 5.95-06 NA NA 5.9E-06 • 
Dib-izrX-—lanthraccne 2.36-08 NA • NA NA • 2.36-08 . Kidney 3.66-06 • NA NA 3.6E-06 
Indeno( 1,2,3-cd)pyrcnc 3.76-09 NA NA NA 3.7E-09 Kidney 5.95-06 NA NA 5.9E-06 
Phenanthrene NC NA NA NA Kidney 5.1 E-05 NA NA 5. IE-05 
4,4'-DDD , 1.76-08 NA NA NA I.7E-08 t Liver 5.06-03 NA NA 5.0E-03 
4,4'-DDE 6.16-08 NA NA NA 6. IE-08 Liver 1.3E-02 NA NA L3E-02 
4,4'-DDT 5.66-09 NA NA NA 5.66-09 | Liver 1.26-03 NA NA' 1.2E-03 
alpha-Chlordane 2.76-08 NA NA NA 2.7E-0S '• Liver 5,46-03 NA NA 5.4E-03 
Aroclor-1254 1 96-06 NA NA NA 1.9E-06 Immune system I.7E+00 NA NA 1,76+00 
Aroclor-1268 9.35-07 NA NA NA 9.36-07 Immune system 8.26-01 NA NA • S.2E-01 
Dieldrin 2.45-07 NA NA NA 2.4E-07 1 Liver 1.0E-02 NA NA 1.05-02 
gamma-Chlordane 1.26-08 NA NA NA 1.26-08 i J; Liver 2.36-03 NA NA 2.3E-03 

• Heptachlor Epoxide 4.0E-08 NA NA NA 4.0E-08 1 ; i' Liver 
 !V ' 

1.2E-02 NA NA 1.26-02 

MACTEC g1 and Consulting, Inc. 
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TABLE 9.12.CT ||"; 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - GREYSTONE MlLL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

Technical Chlordane 
Lead 
Mercury 
Mercury (methyl) 
Zinc 
Toxicity Equivalency (Dioxins/Furans) - Mam 

CHEMICAL TOTAL 

RAD10NUCLID6 TOTAL |

EXPOSUR6 POINT TOTAL 

6XPOSUR5 M6DIUM TOTAL 
COMBINED FISH DIET TOTAL 

[[RECEPTOR T O T A L 

NOTES: 

NC - Nol carcinogenic by ihis exposure roulc. 

INGESTION 

3.96-07 

NC 
NC 
NC 

1.15-06 

4.96-06 

NA - Not applicable; exposure roulc not applicable for this chemical/exposure medium, 

-- - Not calculated; dosc-rcsponsc data and/or dermal absorption values are nol available. 

Prepared by; K1A 
Checked by: RAR 

CARCINOGENIC RISK 

1NHALATION 

NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 

EXTERNAL 
(RADIATION) 

NA 
NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROUTES TOTAL 

3.96-07 

1.16-06 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

Liver 

Immune system 
Developmental toxicity 
Hematological system 

INGESTION 

7.96-02 

1.45-01 
6.36-01 
1.46-02 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

NA 
NA 
NA 
NA 
NA 
NA 

- - 55-06 3.46+00 0.06+00 

| I I 

56-06 
5E-06 

5E-06 

1 1. . 1 

T O T A  L RISK A C R O S  S A L  L MEDI  A 

8E-06 

8 E-06 TOTAL HAZARD ACROSS ALL MEDIA 

TOTAL ADVERSE CLINICAL SIGNS HI • 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY III • 

TOTAL HEMATOLOGICAL SYSTEM HI • 

TOTAL IMMUNE SYSTEM HI • 

TOTAL KIDNEY HI • 

TOTAL LIVER HI • 

TOTAL NOAELHI" 

TOTAL SKIN HI = 

EXPOSURE 

ROUTES TOTAL 


7.96-02 

1.45-01 
6.36-01 
1.46-02 

3.46+00 

3.45+00 

3,45+00 

3.4E+00 | 

3.7E+O0 

3.7E+00 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.13.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND '_ 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK 1 - '  ! • NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE ' 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2.3,7,8-TCDD 1,45-08 NA 9.35-10 NA 1.55-08 NA 

CHEMICAL TOTAL i.46-08 -- 9.3E-I0 " 16-08 . 0.06+00 • " 06+00 

RADIONUCLIDE TOTAL I I II 
I
I I I 1 

EXPOSURE POINT TOTAL II 1E-0S 1 05+00 

EXPOSURE MEDIUM TOTAL II IE-08 • 06+00 

SOIL TOTAL II IE-08 • OE+00 

SEDIMENT SEDIMENT ALLENDAL6 POND 2-MclhyInaphlhalcnc NC NA NC NA Lung 4.0E-08 NA 1.06-08 5.06-08 
Accnaphlhylcne NC NA NC NA Liver 9.5E-08 NA 2.46-08 1.26-07 
Ber_o(a)anth—cene 8.36-10 NA 2.IE-I0 NA 1.0E-09 Kidney 6.76-07 • NA ' 1.75-07 8.36-07 
Bcnzo(a)p_--ne 9.86-09 NA 2.5E-09 NA I.2E-08 Kidney 7.85-07 NA 2.05-07 9.86-07 
Bcnzo(b)nuoran thene I.IE-09 NA 2.76-10 NA I.3E-09 Kidney 8.65-07 NA 2.26-07 1,15-06 
Bcnzo(g.h.i)pcrylene NC NA NC NA .Kidney 3.9E-07 NA 9,96-08 4.95-07 
Bcnzo(k) nuoranthene 9.66-11 NA 2.4E-11 NA 1.2E-10 Kidney 7.6E-07 NA 1.95-07 9.66-07 
bis(2-Elhylhexyl)phlhala_ I.5E-I1 NA 2.9E-12 NA 1.8E-11 Liver 9.4E-07 NA 1.86-07 1.16-06 
Dibenzo(a.ri)_i—iracene 4.96-09 NA I.2E-09 NA 6.1E-09 Kidney 3.9E-07 NA 9.96-08 4.96-07 
Indcnor 1.2,3-cd)pyrene 7.86-10 NA 2,06-10 NA 9.8E-I0 Kidney 6.36-07 NA 1.66-07 7.86-07 
Pentachlorophcnol • 2.66-10 NA 1.36-10 NA 3.9E-I0 Liver/Kidney 1.36-06 NA 6.26-07 1.96-06 
Phenanthrene NC NA NC NA Kidney 9.46-07 NA 2,46-07 • 1,26-06 
alpha-Chlordahe I.3E-I2 NA 1.06-13 NA. 1.46-12 Liver 1.35-07 NA 1.06-08 1.46-07 
Aroclor-1254 I.6E-09 NA 4,46-10 NA 2.06-09 Immune system 7.06-04 NA 1.95-04 9.05-04 
Aroclor-1260 1.3E-I0 NA 3.7E-1I NA I.7E-10 Immune system . 5.9E-05 NA 1.66-05 7.56-05 
Aroclor-1268 5.3E-11 NA 1.4E-II NA 6.7E-II Immune system 2.3E-05 NA 6.36-06 3.06-05 
dclla-nilC NC NA NC NA Liver / Kidney 2.7E-08 NA 5.36-09 3.36-08 
Dieldrin 4.8U-II NA 9,4ii-l2 NA 5.8B-I1 Liver 1,15-06 NA 2, IE-07 1.35-06 
[_—oiulfan II NC NA NC NA Kidney 3.6E-08 NA 7.06-09 4,36-08 
Endosulfan sulfate NC NA NC NA Kidney 2.6E-09 NA 5.16-10 3,26-09 
Endrin aldehyde NC NA NC NA Nervous system 5.76-08 NA 1.16-08 6.S6-08 
Endrin Ketone NC NA NC NA Nervous system 7.46-08 NA 1.46-08 8,95-08 
gamma-Chlordane 2.0E-12 NA I.6E-13 NA 2.2E-12 Liver 2.0E-07 NA 1.66-08 2.25-07 
Technical Chlordane 7.66-11 NA 5.96-12 NA 8.2E-11 Liver 7.6E-06 NA 5.95-07 8.26-06 
Antimony NC NA NC NA Adverse clinical signs 7.0E-05 NA 7.06-05 
Arsenic 2.9E-09 NA 1.7E-I0 NA 3.1 E-09 ; Skin 1.15-04 NA 6.6E-06 1.25-04 
Cadmium NC NA NC NA | Kidney 7.06-06 NA 5.56-07 7.66-06 
Chromium NC NA NC NA NOAEL 4.76-04 NA 4.75-04 
Lead - NA - NA - NA 
Manganese NC NA NC NA ' ' NOAEL • 4.46-05 NA 4.46-05 
Mercury NC NA NC NA Immune system 1.96-05 NA 1.96-05 
Nickel NC NA NC NA Developmental toxicity 7.86-06 NA 7.86-06 
Thallium NC NA NC NA ! NOAEL 5.06-04 NA 5.06-04 

— Vanadium. NC ,NA NC .' NA !'• NOAEL 3.85-05 . NA" . 3.86-05 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.13.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION; RECREATIONAL ANGLER 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.9E-07 NA 1.76-08 NA 3.06-07 NA 
Toxicity Equivalency (PCB Congeners) - Man 5.6E-12 NA 3.36-13 NA 6.06-12 NA 

1 
CHEMICAL TOTAL 3. IE-07 2.2E-0S 3E-07 i 2.1 E-03 0,06+00 2.2E-04 26-03~ 

i 

RADIONUCLIDE TOTAL I I  I I • I I I 
EXPOSURE POINT TOTAL 3 E-07 j 25-03 

EXPOSURE MEDIUM TOTAL 3E-07 i 26-03 

(1 r 
SEDIMENT TOTAL II 3E-07 II 2E-03 

SURFACE SURFACE WATER ALL6NDAL5 POND Tctrachloro—hene 	 1.0E-11 NA 3.2E-09 NA 3.2E-09 , i Liver 3.2E-08 NA 1.06-05 1.06-05 
WATER 	 bis(2-6lhylhexyl)phlha!ale 4.7E-I3 NA 4.0E-10 NA 4.0E-I0 r l  - Liver 2.95-08 NA 2.56-05 2.56-05 

Aldrin 6.3E-I2 NA 3.IE-I0 NA 3.1E-10 jj (ii Liver 2.2E-07 NA 1.16-05 • 1.15-05 
alpha-Chlordane 8.1E-15 NA 9.2E-I2 NA 9.2E-12 - ?' Liver 8.IE-10 NA 9.26-07 9.26-07 
Aroclor-1254 4.0E-1I NA NA 4.0E-1I Immune system 1.8E-05 NA 1.85-05-
delta-BHC NC NA NC NA Liver/Kidney 1.9E-08 NA 4.06-06 4.06-06 
Bndosutfan Sulfate NC NA NC NA | jii Kidney 4.2E-08 NA 4.26-08 
6ndrin Aldehyde NC NA NC NA Nervous sysiem 5.5E-09 NA 2.16-06 2,16-06 
gamma-Chlordane 2.95-13 NA 3.3E-10 NA 3.36-10 Liver 2.95-08 NA 3.36-05 3,36-05 
Arsenic 2.2E-10 NA 7.7E-10 NA 9.95-10 ! j Skin 8.66-06 NA 3,06-05 3.96-05 
Barium NC NA NC NA Cardiovascular system 3.75-07 NA 1,85-05 1.95-05 
Chromium NC NA NC NA NOAEL 3.56-06 NA 9.85-04 9.86-04 
Uad NA NA NA .. --	 .. 
Manganese NC NA NC NA NOAEL 2,45-05 NA 2.15-03 2.16-03 
Mercury NC - NA NC NA Ihimune system 6.26-09 NA 3.15-07 3.26-07 
Thallium NC NA NC NA 1fNOAEL 2.76-05 NA 9.46-05 1.26-04 
Nitrate NC NA NC NA Hematological system 2.86-07 NA 2.86-07 
Nilrile-N NC NA NC NA Hematological system 7.06-07 . NA 7,06-07 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.5E-09 NA 6.2E-05 NA 6,26-05 NA 

ii1* 
CHEMICAL TOTAL 5.8E-09 6.2E-05 66-05 	 8.36-05 0.06+00 3,36-03 36-03- -	 Ml' 

ui 
RADIONUCLIDE TOTAL  I I I I ii  I I i ii 

6XPOSUR6 POINT TOTAL 66-05 1 || 35-03 
6XP0SUR6 M5DIUM TOTAL 66-05 36-03_!•.SURFACE WATER TOTAL 	 6E-05 II 3E-03 

BIOTA COMBINED FISH DI6T ALL6NDAL5 POND 	 Acenaphthylenc NANC NA NA Liver 4. IE-06 NA NA 4.15-06 
Bern_4.a)ant—-acene 7.1 E-09 NA NA NA 7.16-09 Kidney 5.75-06 NA NA 5.75-06 
Benzo(a)pyr-ie 7.6E-08 NA NA NA 766-08 Kidney 6.16-06 NA NA 6.16-06 
Bcnzo(b)fluO—nthene 8.1 E-09 NA NA NA 8.16-09 Kidney 6.56-06 NA NA 6.56-06 
Bcnzo(g,h,i)r-TyIcne NC NA NA NA Kidney 2.66-06 NA NA 2.66-06 
Di——x<a,h)anth—cene 2.76-08 NA NA NA 2.76-08 Kidney 2.26-06 NA NA 2.26-06 
Indeno(I,2J-d)pyrcnc 3.76-09 NA NA NA 3.76-09 Kidney 3.06-06 NA NA 3.06-06 
Phenanthrene NC NA NA NA Kidney 4.06-05 NA NA 4.06-05 
4,4'-DDD 2.16-08 NA NA NA 2.1 E-08 i Liver 3.16-03 NA NA 3.16-03 
4,4'-DDB 5.96-08 NA NA NA 5.9E-08 Liver 6.16-03 NA NA 6.16-03 
4,4'-DDT 1.96-08 NA NA NA 1.9E-08 Liver 1.9E-03 NA NA 1.96-03 
alpha-Chlordane 5,26-08 NA NA NA 5.2E-08 Liver 5.25-03 NA NA 5.26-03 

MACTEC | Ung and Consulting, Inc 
51226,25 
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TABLE 9.I3.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

Aroclor-1254 2.66-05 NA NA NA 2.66-05 Immune system 1.16+01 NA NA 1.15+01 
Aroclor-1268 3.76-07 NA NA NA 3.7E-07 Immune system I.6E-01 NA NA 1.66-01 
beta-BHC 6.36-09 NA NA NA 6.3E-09 Liver / Kidney 2.0E-04 NA NA 2.06-04 
Dieldrin 9.96-07 NA NA NA 9.96-07 Liver 2.2E-02 NA NA 2.26-02 
5ndos ulfarl Sulfate NC NA NA NA Kidney 2.05-05 NA NA 2,05-05 
Endrin Aldehyde NC NA NA NA Nervous system 2.06-04 NA NA 2,05-04 
gamma-Chlordane 2.06-08 NA NA NA 2.06-OS Liver 2.06-03 NA NA 2.06-03 
Heptachlor 1.66-08 NA NA NA 1.66-08 Liver 1.26-04 NA NA 1.25-04 
Heptachlor epoxide 7.05-08 NA NA NA 7.0E-08 Liver 1.06-02 NA NA 1.05-02 
Technical Chlordane 1.16-06 NA NA NA 1,16-06 Liver 1.16-01 . NA NA 1.16-01 
Cadmium NC NA NA NA Kidney 7.86-03 NA NA 7.85-03 
Chromium NC NA NA NA NOAEL 4.26-03 NA NA 4.26-03 
Lead NA NA NA NA NA 
Manganese NC NA NA NA NOA6L 5.86-03 NA NA 5.86-03 
Mercury NC NA NA NA Immune sysiem 5.96-02 NA NA 5.9B-02 
Mercury (methyl) NC NA NA NA Developmental toxicily 2,56-01 NA NA 2.56-01 
Toxicity Equivalency (PCB Congeners) • Man 2.96-05 NA NA NA 2.9E-05 - NA NA 
Toxiciry Equivalency (Dioxins/Furans) - Mam 3.15-04 NA NA NA 3.15-04 NA NA 

1 

CHEMICAL TOTAL 3.76-04 - 4B-04 . 1 1.26+01 0.06+00 1.26+01 
i 

6XPOSUR5 POINT TOTAL 

RADIONUCLIDE TOTAL | | I I 
46-04 1

1 1
 . .  . 

 1, 
1.25+01 

EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

4E-04 

4E-04 
, , 1.26+01 

1.2E+01 1 

. [RECEPTOR T O T A L 4 E-04 I.2E401 

T O T A L RISK A C R O S S A L L MEDIA 4 E-04 T O T A L H A Z A R D A C R O S S A L L MEDIA 1.2E+01 

NOTES: 


NC - Nol carcinogenic by this exposure route. 


NA - Nol applicable; exposure roulc not applicable for this chemical/exposure medium. 


- - Not calculated; dose-response data and/or dermal absorption values arc not available. 


Prepared by: KJA 


Checked by: RAR 


TOTAL ADVERSE CLINICAL SIGNS HI' 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI ' 

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI " 

TOTAL LIVER HI =• 

TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI 

TOTAL SKIN HI • 

MACTEC Engineering and Consulting, Inc. >(n 
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TABLE 9.I4.CT , 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL | 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE  j 1 : 

NORTH PROVIDENCE, RHODE ISLAND •:''.• 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2.3.7.8-TCDD 1.65-08 NA 3,76-09 NA 2.06-08 NA 

• 

CHEMICAL TOTAL 1.66-08 .  3.76-09 - 26-08 -- O.OE+00 06+00 

RADIONUCLIDE TOTAL I I II 1 1 1 
EXPOSURE POINT TOTAL II . 26-08 06+00 

EXP0SUR6 M6DIUM TOTAL || 26-08 0E+O0 
SOIL TOTAL II 2E-08 0E+00 

S5DIM5NT SEDIMENT ALLENDALE POND 2-Melhylnaphlhalcne NC NA NC NA Lung 6.25-08 NA 4.6E-08 1-16-07 
Accnaphthylcne NC NA NC NA Liver 1.56-07 NA I. IE-07 2-65-07 
Bct_c<a)_ilh—cene 9.76-10 NA 726-10 NA I.7E-09 Kidney 1.06-06 NA 7.7E-07 1.85-06 
Benzo(a)pyrenc 1.16-08 NA S.5E-09 NA 2.0E-08 Kidney 1 26-06 NA 9. IE-07 2.16-06 
Bcnzo(b)nuoranthene '• 1.36-09 NA 9,36-10 NA 2.26-09 Kidney 1,36-06 NA 1.06-06 2.36-06 
Bcnzofg—,i)r-rylcne NC NA NC NA Kidney 6.16-07 NA 4.56-07 1.15-06 
Bcnzo(k)nuoramhcne 1 16-10 NA 8.3E-11 NA I.9E-I0 Kidney 1.25-06 NA S.8E-07 2.15-06 
bis(2-6thylhexyl)phlhalalc 1 86-11 NA I.0E-II NA 2.86-11 Liver 1.55-06 NA 8.45-07 2.36-06 
Dibcnzo(_h)anthraccne 5.7E-09 NA 4.2B-09 NA 1.06-08 Kidney 6.15-07 NA 4.55-07 1.16-06 
Indcnor 1,2.3 _d)pyrcnc 9,15-10 NA 6,86-10 NA 1.66-09 Kidney 9.76-07 . NA 7.2E-07 1,76-06 
Pentachlorophcnol 3.16-10 NA 4.46-10 NA 7.46-10 Liver / Kidney 2.06-06 NA 2.8E-06 4.85.6 
Phenanthrene NC NA NC NA Kidney 1.56-06 NA I. IE-06 2.56-06 
alpha-Chlordane I.5E-I2 NA 3.56-13 NA 1 96-12 Liver 2.16-07 NA 4.7E-08 2,56-07 
Aroclor-1254 1.96-09 NA 1.56-09 NA 3.46-09 Immune system 1,15-03 NA 8.86-04. 2.05-03 
Aroclor-1260 1.66-10 NA 1.36-10 NA 2.86-10 Immune system 9.16-05 : - NA 7.3E-05 1,65-04 
Aroclor-1268 6.2E-11 NA 5.0E-11 NA I.1E-I0 Immune system 3.66-05 NA 2.9E-05 6.55-05 
ilella-UHC • NC NA NC NA Liver/Kidney 4.3E-08 NA 2.4E-08 6.76-08 
Dieldrin 5.61'.-II NA 3.211-11 NA S.9IJ-11 . Liver 1,66-06 NA 9.4E-07 2,66-06 
Endo. uiran II NC NA NC NA Kidney 56E-08 NA 3.2E-08 8.96-08 
Endosulfan sulfate. NC NA NC NA ,1 Kidney 4.1 E-09 NA 2.4E-09 6.5E-09 
Endrin aldehyde NC NA NC NA Nervous system 8.8E-OS NA • 5.0E-08 1.46-07 
Endrin Ketone NC NA NC NA Nervous system I.2E-07 NA 6.66-08 1,86-07 
gamma-Chlordanc 2,36-12 NA 5.3E-13 NA 2.96-12 Liver 3.16-07 NA 7. IE-08 3,86-07 
Technical Chlordane 8.9E-11 NA 2.0E-11 NA 1.16-10 11 ^- ' v e  r 1.2E-05 NA 2.75-06 1.56-05 
Antimony NC NA NC NA Adverse clinical signs 1.16-04 NA 1,16-04 
Arsenic 3.46-09 NA 5.8E-10 NA 4.06-09 ijli Skin 1.86-04 NA 3,05-05 2.16-04 
Cadmium NC NA NC NA I ' Kidney 1.16-03 NA 2.5E-06 1.3E-05 
Chromium NC NA NC NA ;:NOA5L 7.25-04 NA 7.2E-04 
Lead - NA - NA uld, „ NA 
Manganese NC NA NC NA fNOAEL 6.86-05 NA 6.8E-05 
Mercury NC NA NC NA Immune system 3.06-05 NA 3.0E-O5 
Nickel NC NA NC NA Develop—emlal toxicity 1.2E-0S NA 1.26-05 
Thallium NC NA NC NA NOA6L 7.86-04 NA 7.8E-04 
Vanadium NC NA NC NA . , NOA6L. 6,06-05 . NA 6.05-05 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.14.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.36-07 NA 5.75-08 NA 3.9E-07 NA 
Toxicity Equivalency (PCB Congeners) - Man 6.66-12 NA 1.16-12 NA 7.76-12 ' - NA 

CHEMICAL TOTAL 3.6E-07 - 7.5E-08 - 46-07 3.26-03 0.06+00 1.06-03 45-03 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL 1 I I II 
II 4E-07 

: 
1-

I I 1 11 
II 4E-03 

EXPOSURE MEDIUM TOTAL II 4E-07 1 ! II 46-03 

SEDIMENT TOTAL 
II 

II 4E-07 
!;•1 
I''l II 4E-03 

SURFACE 
WAT5R 

SURFACE WATER ALL6NDAL6 POND Tctrachlo—-thene 
bis(2-ElhyIhexyl)phlhalalc 
Aldrin 

1.26-11 
5.56-13 
7.35-12 

NA 
NA 
NA 

2.76-09 
3.3E-10 
2.6E-I0 

NA 
NA 
NA 

2.76-09 
3.3E-10 
2.66-10 

);:i 
I' 
,1. 

i 
!i Liver 
j Liver 
• Liver 

- 5.0E-08 
4.66-08 
3.3E-07 

NA 
NA 
NA 

1.25-05 
2.8E-05 
1.2E-05 

1.26-05 
2.86-05 
1,25-05 

alpha-Chlordane 9.56-15 NA 7.7E-12 NA 7.76-12 '' ' Liver 1.3B-09 NA 1.0E-06 1.06-06 
Aroclor-1254 4.75-11 NA - NA 4.76-11 Immune sysiem 2.76-05 NA 2.76-05 
della-BHC NC NA NC NA Liver/Kidney 2.96-08 NA 4.5E-06 ' 4.56-06 
Bndosulfan Sulfate NC NA NC NA Kidney 6.56-08 NA 6.56-08 
6ndrin Aldehyde NC NA NC NA Nervous sysiem 8,55-09 NA 2.46-06 2.46-06 
gamma-Chlordane 3.46-13 NA 2,86-10 NA 2.8B-10 • ' Liver 4.65-08 NA 3.76-05 3.75-05 
Arsenic 2.66-10 NA 6.55-10 NA 9.16-10 i j Skin 1,35-05 NA 3.46-05 4.75-05 
Barium NC NA NC NA Cardiovascular sysiem 5,75-07 NA 2.16-05 2.15-05 
Chromium NC NA NC NA ; NOAEL 5.56-06 NA 1.15-03 1.16-03 
Lead 
Manganese 

-
NC 

NA 
NA • NC 

NA 
NA 

iii 
, NOAEL 3.76-05 

NA 
NA 2,35-03 2.45-03 

Mercury NC NA NC . NA Immune system 9.76-09 NA 3.5B-07 3.66-07 
Thallium NC NA NC NA •IjNOAP.L 4,25-05 NA 1 16-04 1.55-04 
Nilralc NC NA NC NA Hcmalological system 4.35-07 NA 4,36-07 
Nitrilc-N NC NA NC NA Hematological system 1.16-06 NA 1.16-06 

> Toxicity Bquivalency (Dioxins/Furans) - Mam 6.5E-09 NA 5.26-05 NA 5.26-05 . i NA 

i 
CH5MICAL TOTAL 6.8E-09 5.26-05 56-05 1.36-04 0.05+00 3,75-03 45-03 

T', ' 

6XPOSUR6 POINT TOTAL 
RADI0NUCLID6 TOTAL  I I I I 

' 56-05 
1 1 1 

46-03 
•EXPOSUR5 M5DIUM TOTAL 56-05 46-03 

SURFACE WATER TOTAL 5E-05 4E-03 

BIOTA COMBINED FISH DIET ALLENDALE POND Acenaphthylene NC NA NA NA Livcr 4.2B-06 NA NA 4.25-06 
Bet_o(a)anth—.cene 5.5E-09 NA NA NA 5.56-09 Kidney 5.96-06 NA NA 5,96-06 
Bcnzo(a)pyrenc 5.95-08 NA NA NA 5.9E-08 Kidney 6.36-06 NA NA 6.36-06 
Bcnzc4lj)nu0——hene 6.3E-09 NA NA NA 6.3B-09 Kidney 6.76-06 NA NA 6.76-06 
Bcnzo(g,h,i)pcrylene NC NA NA NA Kidney 2.7B-06 NA NA 2.76-06 
Dibenzo(a,h)anthracene 2. IE-08 NA NA NA 2.16-08 Kidney 2.2E-06 NA NA 2.26-06 
Indenof. 1,2,3-cd)pyrenc 2.9E-09 NA NA NA 2.96-09 Kidney 3.16-06 NA NA 3.16-06 
Phenanthrene NC NA ... NA NA Kidney 4. IE-05 NA NA 4. IE-05 
4,4'-DDD I.7E-08 NA NA NA 1.76-08 Liver 3.26-03 NA NA 3.26-03 
4,4'-DDE 4.6E-08 NA NA NA 4.6E-08 Liver 6,36-03 NA NA 6.36-03 
4,4'-DDT I.4E .8 NA NA NA 1.46-08 Liver 2.06-03 NA NA 2.06-03 
alpha-Chlordane 4.06-08 NA NA NA 4.0E-0S Liver 5.46-03 NA NA 5.46-03 
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TABLE 9.14.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FIN AL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL 
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) 

Aroclor-1254 2.0E-05 NA . NA NA 
Aroclor-1268 2.96-07 NA NA NA 
bela-BHC 4.85-09 NA NA NA 
Dieldrin 7.76-07 . NA NA NA 
Endosulfan Sulfate NC NA NA NA 
Endrin Aldehyde, NC NA NA NA 
gamma-Chlordane 1.56-08 NA NA NA 
Heptachlor 1.26-08 NA NA NA 
Heptachlor Epoxide 5.46-08 NA NA NA 
Technical Chlordane 8.85-07 NA NA NA 
Cadmium NC NA NA NA 
Chromium NC NA NA NA 
Lead NA NA NA .. 
Manganese NC NA NA NA 
Mercury NC NA NA NA 
Mercury (methyl) NC NA . NA NA 
Toxicity Equivalency (PCB Congeners) - Man 2.26-05 NA NA NA 
Toxicity Equivalency (Dioxins/Furans) - Marri 2,46-04 NA NA NA 

CHEMICAL TOTAL 2.96-04 - - .1 

COMBINED Fl 

EXPOSUR6 POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
Sll DIET TOTAL 

RADIONUCLIDE TOTAL  I I  I I 

I IRECEPTOR T O T A  L 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 


- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KM 


Checked by: RAR 


j 

EXPOSURE 
ROUTES TOTAL 

NON-CARCINOGEMC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

2.0E-05 
2.96-07 
4.86-09 
7.76-07 

1.56-08 
1.26-08 
5,46-08 
8.86-07 

2.26-05 
2.4E-04 

Immune sysiem 
Immune system 
Liver / Kidney 

Liver 
Kidney 

Nervous system 
Liver 
Liver 
Liver 
Liver 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmental toxicily 

! 

I.2E+01 
1.76-01 
2.16-04
2.26-02 
2.16-05 
2.15-04 
2.06-03 
1.36-04 
1.16-02 
1.26-01
8.0E-03 
4.35-03 

6.06-03 
6.06-02 
2.66-01 

' 

i 

i 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.26+01 
1.7E-01 
2,15-04 
2.25-02 
2.16-05 
2.16-04 
2.06-03 
1.36-04 
1.15-02 
1.25-01 
8.05-03 
4.36-03 

6.06-03 
6.06-02 
2.66-01 

3E-04 1.35+01 0.05+00 1.36+01 

3E-04 

. 3E-04 
3E-04 

1 . :| r | . 
1.35+01 

1.36+01 
1.3E+01 

T O T A  L H A Z A R  D A C R O S  S A L  L MEDI  A 

1.3E+01 

1.3E-KJ1 

TOTAL ADVERSE CLINICAL SIGNS HI • 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI • 

TOTAL HEMATOLOGICAL SYSTEM HI = 

TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

TOTAL NERVOUS SYSTEM HI " 

TOTAL NOAEL HI = 

TOTAL SKIN HI = 
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TABLE 9.I5.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL ] . 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 1 NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

BIOTA COMBINED FISH DI6T ALLENDALE POND Accnaphlhylcne NC NA NA NA Liver 6.4E-06 ' NA NA 

Bcnzo(a)anlhraccnc 5.66-09 NA NA NA 5.66-09 Kidney 8.9E-06 NA NA 
Btrnzo(a)pyrenc 6.06-08 NA NA NA 6.06-08 Kidney 9.66-06 NA NA 
Bcnzo(b)fluo—nthene 6.46-09 NA NA NA 6.46-09 Kidney 1.06-05 • NA NA 
Benzo(g,h,i)perylene NC NA NA NA Kidney 4.26-06 NA NA 
Dibcnzo(_h)anthracene 2.16-08 NA NA NA 2.16-08 Kidney 3.46-06 NA NA 
Indcno( 1,2,3-cd)pyrcne 2.96-09 NA NA NA 2.95-09 Kidney 4.76-06 NA NA 
Phcnanlhrcnc NC NA NA NA Kidney 6,26-05 ' NA NA 
4,4'-DDD 1.76-08 NA NA NA 1.76-08 Liver 4.96-03 NA NA 
4,4,-DDE 4.66-08 NA NA NA 4.66-08 Liver 9.66-03 NA NA 
4,4'-DDT 1.56-08 NA NA NA 1.56-08 Liver 3.05-03 NA NA 
alpha-Chlordane 4.16-08 NA NA NA 4.15-08 Liver 8.26-03 NA NA 
Aroclor-1254 2. IE-05 NA NA NA 2.1 E-05 Immune sysiem 1.SE+0I NA NA 
Aroclor-1268 2.96-07 NA NA NA 2.9E-07 Immune system 2.6E-OI i NA NA 
bela-BHC 4.96-09 NA NA NA 4.96-09 Liver / Kidney 3.2E-04 NA NA 
Dieldrin 7.86-07 NA NA NA 7.85-07 Liver 3.4E-02 NA NA 
Endosulfan Sulfate NC NA NA NA Kidney 3.2E-05 NA NA 
Sndrin Aldehyde NC NA NA NA Nervous system 3.2E-04 NA NA 
gamma-Chlordane 1.56-08 NA NA NA 1.56-08 Liver 3.16-03 NA NA 
Heptachlor 1.36-08 NA NA NA 1.36-08 Liver 1.96-04 NA NA 
Heptachlor epoxide 5.56-08 NA NA NA 5.5E-08 Liver 1.6E-02 ; NA NA 
Technical Chlordane 9.06-07 NA NA NA 9.0E-07 Liver 1,86-01 , NA NA 
Cadmium NC NA NA NA Kidney 1.26-02 NA NA 
Chromium NC NA NA NA NOAEL 6.66-03 NA NA 
Lead - NA NA NA - NA NA 
Manganese NC NA NA NA NOAEL 9.26-03 NA , NA 
Mercury NC NA NA NA Immune system 9.25-02 NA NA 
Mercury (methyl) NC NA NA NA Developmental toxicity 4,06-01 NA NA 
Toxicity Equivalency (PCB Cotujcncra) - Mali 2.J--05 NA NA NA 2,35-05 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.5E-04 NA NA NA 2.5E-04 NA NA 

CHEMICAL TOTAL 2.96-04 - " - 36-04 1.96+01 0.06+00 -

EXPOSURE POINT TOTAL 
RADIONUCLID6 TOTAL 

, 
II 
II i 3E-04 

1 .1 1 
EXPOSURE MEDIUM TOTAL II ., 36-04 

COMBINED FISH DIET TOTAL II 3E-04 

[[RECEPTOR TOTAL 3E-04 

EXPOSURE 

ROUTES TOTAL 


6.45-06 

8.95-06 

9.66-06 

1.06-05 

4,26-06 

3.45-06 

4.76-06 

6.26-05 

4.95-03 

9.66-03 

3.06-03 

8.26-03 

1.85+01 

2,66-01 

3.26-04 

3.46-02 

3.26-05 

3.26-04 

3.16-03 

1.96-04 

1.66-02 

I.SE-0I 

1.26-02 

6,66-03 


9,26-03 
9.25-02 
4.06-01 

1.96+01 

1.96+01 

1.96+01 
1.9E+01 

1.9E-H.1 
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TABLE 9.15.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET „ - _ , .  , EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A L(RADIATION) ROUTES TOTAL ORGAN  (ROUTES TOTAL 

T O T A L RISK A C R O S S A L L M E D I A || 3E-04 T O T A L HAZARD A C R O S S A L L MEDIA || 1.9E+01 

NOTES: 


NC - Nol carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 


-- - Nol calculated; dose-response dala and/or dermal absorption values are no! available. 


Prepared by: KJA 


Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI 
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TABLE9.16.CT t 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 
BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL ALL6NDAL6 POND 2.3,7,8-TCDD 1.86-07 NA . 6.0E-09 NA I.SE-07 NA 

CHEMICAL TOTAL 1.8E-07 6.05-09 - 2E-07 0.0E+00 - 06+00 

RADIONUCLID6 TOTAL . 1 1  I I 1 1 . 1 
EXPOSURE POINT TOTAL .. 26-07 06+00 

EXPOSURE MEDIUM TOTAL 26-07 06+00 

SOIL TOTAL . . . . .  . . 2E-07 0E+OO 

SEDIMENT SEDIMENT ALLENDAL6 POND 2-MelhylnaphthaIene NC NA NC NA Lung 1.76-07 NA 22E-08 1.96-07 
Acenaphthylene NC NA NC NA Liver 4.16-07 NA 5.2E-08 4.65-07 
Benzo(a)anthracene 3.66-09 NA 4.66-10 NA 4.16-09 Kidney 2.9E-06 NA 3.6E-07 3.25-06 
Bcnzofajpyrenc 4.26-08 NA 5.4E-09 NA 4.86-08 Kidney 3.4E-06 NA 4.3E-07 3.85-06 
Benzofb)lT—iranlhcnc 4.76-09 NA 5.96-10 NA 5.3E-09 'Kidney 3.76-06 NA 4.7E-07 4.26-06 
Bcnzo(g.h.i)r-Tylcne NC NA NC NA Kidney I.7E-06 NA 2, IE-07 1.95-06 
Benzo(k)nuoranlhcne 4IE-10 NA 5.2E-11 NA 4.76-10 Kidney 3.3E-06 NA 4.2E-07 3.76-06 
bis(2-Elhylhexyl)phlhala- 6.5E-II NA 6.3E-I2 NA 7.16-11 Liver 4. IE-06 NA 4.0E-07 4.56-06 
Dib-izo(a,h)anlh—cene 2.15-08 NA 2.76-09 NA 2.46-08 Kidney 1,76-06 . NA 2. IE-07 1.96-06 
IndcnoO .2,3-cd)pyrenc 3.45-09 NA 4,36-10 NA 3.8E-09 i Kidney 2.7E-0. NA 3,45-07 3.15-06 
Pentachlorophcnol 1.16-09 NA 2.8E-IO NA 1.46-09 Liver / Kidney 5.5E-06 NA 1.35-06 6,95-06 
Phenanthrene NC NA NC NA Kidney 4.16-06 NA 5. IE-07 4.65-06 
alpha-Chlordane 5.76-12 NA 2.26-13 NA 6.06-12 Liver 5.76-07 NA 2.2E-08 6,06-07 
Aroclor-1254 7.06-09 NA 9.55-10 NA 7.96-09 Immune system 3.16-03 NA 4,25-04 3.55-03 
Aroclor-1260 5.86-10 NA 7.96-11 NA 6.66-10 Immune system 2.55-04 NA 3.55-05 2.95-04 

T 
Aroclor-1268 
delta-BHC 

2.35-10 
NC 

NA 
NA 

3.16-11 
NC 

NA 
NA 

2.66-10 Immune system 
Liver / Kidney 

1.06-04 
1.26-07 

. NA. 
NA 

1.4E-05 
12E-08 

1.15-04 
1.36-07 

Dieldrin 2.IE-10 NA 2.05-11 NA 2.35-10 jj ' Liver 4.66-06 NA 4.55-07 5,05-06 
—idosulfan II NC NA NC NA ; [ Kidney 1.66.7 NA 1.5E-08 1.76-07 
Bnd—iuiran sulfate NC NA NC NA Ukidney 1.15-08 NA 1.15-09 1.35-08 
Endrin aldehyde • ; NC NA NC NA Nervous system 2.56-07 NA 2.46-08 2,76-07 
6ndrin Ketone NC NA NC NA Nervous sysiem 3.26-07 NA 3.16-08 3.56-07 
gamma-Chlordane 8.6E-I2 NA 3.46-13 NA 9.06-12 Liver 8.66-07 NA 3.45-08 9.06-07 
Technical Chlordane 3.3E-10 NA I-3E-IJ NA 3.4E-10 i Liver 3.36-05 NA 1.36-06 3.4E-05 
Antimony NC NA NC NA Adverse clinical signs 3.16-04 NA 3.16-04 
Arsenic 1.3E-08 NA 3.76-10 NA 1.36-08 1 Skin 4.96-04 NA 1.46-05 5,16-04 
Cadmium NC NA NC NA - Kidney 3.16-05 NA 1.26-06 3.26-05 
Chromium NC NA NC NA 1 NOA6L 2.06-03 NA 2,05-03 
Lead - NA NA NA 
Manganese NC NA NC NA ' NOA6L 1.96-04 NA 1.96-04 
Mercury NC NA NC NA Immune system 8.26-05 NA 8.26-05 
Nickel NC NA NC NA Developmental loxicity 3.46-05 NA 3.46-05 
Thallium NC NA NC NA ! NOA6L 2.26-03 NA 2.26-03 
Vanadium NC NA NC NA ' NOA6L , 1.76-04 NA 1.76-04 
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TABLE 9.16. CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE I 

NORTH PROVIDENCE. RHODE ISLAND j) 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK 1 1 NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 
Toxicity Equivalency (PCB Congeners) - Man 

I.2E-06 
2.4E-I1 

NA 
NA 

3.6E-08 
7.IE-13 

NA 
NA 

1.36-06 
2.56-11 j NA 

NA 

ii 

CHEMICAL TOTAL 1.3E-06 4.8E-08 - 16-06 ' ' 9.0E-03 0.06+00 4.9E-04 96-03 

RADIONUCLIDE TOTAL I I  I I 
' , 

1 1 1 
EXPOSUR6 POINT TOTAL 16-06 96-03 

EXPOSURE MEDIUM TOTAL 

II 

15-06 ! 
I, 

96-03 

SEDIMENT TOTAL 1 IE-06 i || 9E-03 

SURFAC6 SURFACE WATER ALLENDALE POND Telrachloroelhene 4.36-10 NA 2.9E-8 NA 2.95-08 j Liver 1.46-06 NA 9.35-05 9.56-05 

WAT6R bis(2-Elhylhexyl)phlhalale 2.0E-11 NA 3.6E-09 NA 3.66-09 J Liver 1.36-06 NA 2.26-04 2.26-04 
Aldrin 2.7E-10 NA 2.7E-09 NA 3.0E-09 ; ' Liver 9.36-06 NA 9.46-05 1.06-04 
alpha-Chlordane 
Aroclor-1254 

3.5E-I3 
1.7E-09 

NA 
NA 

8.3E-11 NA 
NA 

8.3E-1I 
1.76-09 

, _,illLi  -ve  r 

Immune sysiem 
3.56-08 
7.66-04 

NA 
NA 

8.36-06 8.36-06 
7,65-04 

delta-BHC NC NA NC NA Liver / Kidney 8.16-07 NA 3.66-05 3.66-05 
6ndosulfan Sulfate NC NA NC NA Kidney 1.86-06 NA 1.85-06 
5ndrin Aldehyde NC NA NC NA Nervous system 2.45-07 NA 1.96-05 1.96-05 
gamma-Chlordane I.3E-1I NA 3.0E-09 NA 3.05-09 Liver 1.36-06 NA 3,06-04 3.06-04 
Arsenic 9.6E-09 NA 6.9E-09 NA 1.75-08 Skin 3.76-04 NA . 2.76-04 6.46-04, 

Barium NC NA NC NA Cardiovascular system 1.66-05 NA 1.66-04 1.86-04 
Chromium NC NA NC NA i (NOAEL 1.56-04 NA 8.86-03 8.96-03 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 1.06-03 NA 1,95-02 2.05-02 
Mercury NC NA • NC NA Immune system 2.76-07 NA 2.85-06 3.16-06 
Thallium NC NA NC NA NOAEL 1.26-03 NA 8.56-04 2.05-03 
Nitrate NC NA NC NA Hematological sysiem 1.26-05 NA 1.26-05 
Nitritc-N NC NA NC NA Hematological system 3.16-05 NA 3.15-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.45-07 NA 5.56-04 NA 5.5E-04 NA 

CH6MICAL TOTAL 2.56-07 5.56-04 65-04 	 3.66-03 0.06+00 3.06-02 36-02 

RADIONUCLID6 TOTAL | | | | l . l 1
6XPOSUR6 POINT TOTAL 66-04 35-02 

EXPOSURE MEDIUM TOTAL 66-04 36-02 
SURFACE WATER TOTAL 6E-04 3 E-02 

BIOTA COMBINED FISH DIET ALLENDALE POND 	 Accnaphlhylcne NC NA NA NA Liver 4.16-06 NA NA 4.16-06 
Benzc4»anthracene 7.1 E-09 NA NA NA 7.1 E-09 Kidney 5.76-06 NA NA 5.76-06 
Benzo(a)pyrcne 7.6E-0S NA NA NA 7.6E-08 Kidney 6.16-06 NA NA 6.16-06 
Bcnzo(b)nuoranthene 8.1 E-09 NA NA NA 8.1 E-09 Kidney 6.56-06 NA NA 6.55-06 
Bn_0-—.i)r_tyl-i. NC NA NA NA Kidney 2.6E-06 NA NA 2.65-06 
Dib__c<a.h)ant—_;«- 2.76-08 NA NA NA 2.76-08 Kidney 2.25-06 NA NA 2.25-06 
Indcnc< 1,2.3-cd) pyrene 3.76-09 NA NA NA 3.7E-09 Kidney 3.05-06 NA NA 3,05-06 
Phenanthrene NC NA NA NA Kidney 4.0E-05 NA NA 4.05-05 
4,4'-DDD 2. IE-08 NA NA NA 2. IE-08 Liver 3.16-03 NA NA 3 16-03 
4,4'-DDE 5.96-08 NA NA NA 5.9E-08 Liver 6.16-03 NA NA 6.16-03 
4.4'-DDT 1.96-OS NA NA NA I.9E-0S : Liver 1.96-03 NA NA 1.96-03 
alpha-Chlordane 5.26-08 NA NA NA 5.2E-08 ' Liver 5.25-03 NA NA 5,26-03 

MACTEC ig and Consulting, Inc. 
51226.25 
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TABLE 9.16.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE ; I 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Aroclor-1254 2.66-05 NA NA NA 2.66-05 Immune system 1.16+01 NA NA LlE+01 
Aroclor-1268 3.76-07 NA NA NA 3.76-07 Immune system 1.66-01 NA NA 1.65-01 
beta-BHC 6.36-09 NA NA NA 6,36-09 Liver / Kidney 2.05-04 NA NA 2.06-04 
Dieldrin 9.96-07 NA NA NA 9.96-07 Liver 2.26-02 NA NA 2.25-02 
Endosulfan Sulfate NC NA NA NA Kidney 2,06-05 NA NA 2.06-05 

Endrin Aldehyde NC NA NA NA Nervous system 2.06-04 NA NA 2,06-04 
gamma-Chlordane 2.06-08 NA NA NA 2.06-08 j.Livcr 2,06-03 NA NA 2.06-03 
Heptachlor I.6E-08 NA NA NA 1.66-08 , ,', Liver 1.26-04 NA NA 1,26-04 
Heptachlor Epoxide 7.0E-08 NA NA NA 7.06-08 Liver 1.06-02 NA NA 1,06-02 
Technical Chlordane 1.16-06 NA NA NA 1.15-06 Liver 1.16-01 NA NA 1,16-01 
Cadmium NC NA NA NA Kidney 7.86-03 NA NA 7,86-03 
Chromium NC NA NA NA NOA6L 4.25-03 NA NA 4,26-03 
Lead NA NA NA NA NA 
Manganese NC NA NA NA NOA6L 5.86-03 NA NA 5,85-03 
Mercury NC NA NA NA Immune system 5.96-02 NA NA 5,95-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 2.56-01 NA NA 2.55-01 
Toxicity Equivalency (PCB Congeners) - Man 2.96-05 NA NA NA 2.96-05 NA NA 
Toxicity equivalency (Dioxins/Furans) - Mam 3,16-04 NA NA NA 3.1 E-04 NA NA 

* 
CHEMICAL TOTAL 3.7B-04 46-04 1,26+01 0,05+00 1,26+01 

RADIONUCLIDE TOTAL I I  I I 1 1 . 1 ' 
EXPOSURE POINT TOTAL 46-04 1,25+01 ,

EXPOSURE M6DIUM TOTAL 46-04 1,25+01 

COMBINED Fl Sll DIET TOTAL 4E-04 1.2E+01 


IIR-CeiTOIt TOTAL 9 E-04 .2E+-1 r r 
T O T A L RISK A C R O S S A L L MEDIA || 9E-04 | f T O T A L H A Z A R D A C R O S S A L L M E D I A 1.2E+.1 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI 
NC - Nol carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI 
NA - Not applicable; exposure route not applicable for this chemical—xposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 
-- - Nol calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KM TOTAL HEMATOLOGICAL SYSTEM HI 
Checked by: RAR TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI = 


TOTAL LIVER HI " 


TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI " 

TOTAL SKIN HI 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.17. CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND 

 ',i 
 sj: 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

1 NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL ALLENDAL6 POND 2,3,7,8-TCDD 2.16-07 NA 2.46-08 NA 2.36-07 NA 

i 

CH5MICAL TOTAL 2.15-07 - 2.46-08 - 25-07 0.05+00 06+00 

6XPOSUR6 POINT TOTAL 

RADIONUCLIDE TOTAL ( I  I I II 

II 26-07 
1 1 1 

06+00 

EXPOSURE MEDIUM TOTAL II 26-07 06+00 

SOIL TOTAL II 2E-07 OE+00 

SEDIMENT SEDIMENT ALLENDALE POND 2-Methylnaphthalene 
Acenaphthylene 
Bei-o(a)anIh—ccnc 
Benzo(a)pyrenc 
Bcnzo(b)i—oranthene 
Bcnzo(g,h,i)pcryIcne 
Benzo(k)iT——tmhene 
bis(2-Elhylhcxyl)phlhalale 
Dibcnzo(a.h)anlhraccnc 
lndcno( 1,2.3-cd)pyrenc 
Pentachlorophcnol 
Phenanthrene 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1260 
Aroclor-1268 
dclta-BHC 
Dieldrin 
Endotulfan 11 
Endosulfan sulfate 
Endrin aldehyde 
Endrin Ketone 
gamma-Chlordane 
Technical Chlordane 
Antimony 
Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

NC 
NC 

4.26-09 
5.06-08 
5.46-09 

NC 
4,85-10 
7.66-11 
2,56-08 
4.06-09 
1.36-09 

NC 
6.76-12 
8.16-09 
6,86-10 
2.7E-10 

NC 
2.4P.-IO 

NC 
NC 
NC 
NC 

I.0E-11 
3.9E-10 

NC 
1.56-08 

NC 
NC 

-
NC 
NC 
NC 
NC 

. NC 

NA 
NA 
NA 
NA 
NA
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 

1.65-09 
1.86-08 
2.06-09 

NC 
1.85-10 
2.26-11 
9.2E-09 
1.56-09 
9.5E-I0 

NC 
7,76-13 
3.36-09 
2.7E-10 
I.1E-10 

NC 
7.0E-I1 

NC 
NC 
NC 
NC 

1.26-12 
4.46-11 

NC 
1.36-09 

NC 
NC 

-
NC 
NC 
NC 
NC 
NC .

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

5.86-09 
6.85-08 
7.56-09 

6.66-10 
9.86-11 
3.46-08 
5.46-09 
2.36-09 

7.56-12 
1.16-08 
9.56-10 
3.86-10 

3.IE-I0 

1.16-11 
4.36-10 

1.66-08 

. . :_ 

Lung 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 

Liver / Kidney 
Kidney 
Liver 

Immune system 
Immune system 
Immune system 
Liver / Kidney 

Liver 
Kidney 
Kidney 

Nervous system 
Nervous sysiem 

Liver 
Liver 

Adverse clinical signs 
! Skin 
j Kidney 
INOAEL 

lilNOA6L 
Immune system 

Developmental loxicity 
' iNOA6L 
:N0A6L 

2.76-07 
6.46-07 
4.56-06 
5.36-06 
5.86-06 
2.66-06 
5.16-06 
6.36-06 
2.66-06 
4.25-06 
8.66-06 
6.36-06 
8.95-07 
4.7E-03 
4.06-04 
1.66-04 
1.86-07 
7.16-06 
2.46-07 
1.8E-08 
3.8E-07 
5.0E-07 
1.36-06 
5.16-05 
4,75-04 
7.76-04 
4.76-05 
3.16-03 

3.06-04 
1.36-04 
5.36-05 , 
3.46-03 
2.66-04 i 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA . 

1.05-07 
2.45-07 
1.7E-06 
2.0E-06 
2.26-06 
9.8E-07 
1.96-06 
1.86-06 
9.86-07 
1.66-06 
6.15-06 
2.46-06 
1.06-07 
1.96-03 
1.66-04 
6.36-05 
5.36-08 
2.0E-06 
7.05-08 
5.16-09 
1,16-07 
1.46-07 
1.56-07 
5.96-06 

6.66-05 
5.46-06 

3.76-07 
8.86-07 
6.25-06 
7.26-06 
8.06-06 
3,66-06 
7.16-06 
8.16-06 
3.66-06 
5.86-06 
1.56-05 
8.75-06 
1.05-06 
6.66-03 
5.56-04 
2.2E-04 
2.46-07 
9,26-06 
3.16-07 
2.36-08 
4.95-07 
6.46-07 
1.56-06 
5.76-05 
4.76-04 
8.36-04 
5.36-05 
3.15-03 

3,06-04 
1.36-04 
5.35-05 
3.46-03 
2.65-04 

MACTEC Engineering and Consulting. Inc. 
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TABLE 9.17.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARC1NOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 1.56-06 NA 1.2E-07 NA 1.65-06 ! NA 
Toxicity Equivalency (PCB Congeners) - Man 2.86-11 NA 2.4E-12 NA 3.16-11 i -- NA 

i 

i 
CHEMICAL TOTAL 1.6E-06 - 1.6E-07 - 26-06 i I.4E-02 0.0E+00 2.25-03 26-02 

i 

RADIONUCLIDE TOTAL [ 1 1 II i  i l I 
6XPOSUR6 POINT TOTAL II 26-06 r 25-02 

5XPOSUR6 M6D1UM TOTAL II 26-06 i • 26-02 

SEDIMENT TOTAL 
H 

II 2E-06 
n 
1 i II 2E-02 
l l l l l  . 

SURFAC6 SURFACE WAT5R ALLENDALE POND Tetrachloroelhene 5.05-10 NA 2.65-08 NA 2.76-08 |,:,, Liver 2,26-06 NA 1.15-04 1,26-04 
WATER bis(2-Elhylhexyl)phthalate 2.46-11 NA 3.36-09 NA 3.36-09 j l Liver 2.05-06 NA 2.75-04 2.76-04 

Aldrin 3.2E-I0 NA 2.56-09 NA 2.86-09 ,1)1 Liver 1.56-05 NA 1.26-04 1.35-04 
alpha-Chlordane 4.IE-I3 NA 7.66-11 NA 7.66-11 j'-j Liver 5.56-08 NA 1.05-05 1.06-05 
Aroclor-1254 2.0E-09 NA NA 2.05-09 Immune sysiem I.2E-03 NA 1.26-03 
della-BHC NC NA NC NA Liver / Kidney 1.35-06 NA 4.45-05 4,55-05 
Endosulfan Sulfate NC NA NC NA i Kidney 2.8E-06 NA 2.86-06 
Endrin Aldehyde NC NA NC NA Nervous system 3,76-07 NA 2.36-05 2.46-05 
gamma-Chlordanc 
Arscnic 

I.5E-1I 
1.1 E-08 

NA 
NA 

2,86-09 
6.46-09 

NA 
NA 

2.86-09 
1.86-08 

, j  L ' v e  r 

! | Skin 
2.05-06 
5.85-04 

NA 
NA 

3,76-04 
3.36-04 

3.75-04 
9.16-04 

Barium NC NA NC NA Cardiovascular system 2.56-05 NA 2.06-04 2.36-04 
Chromium NC NA NC NA 1 jNOAEL 2,46-04 NA 1.15-02 1.16-02 
Uad NA NA ! i NA 
Manganese NC NA NC NA •NOAEL 1.66-03 NA 2.35-02 2.55-02 
Mercury NC NA NC NA Immune system 4,25-07 NA 3,45-06 3,86-06 
Thallium NC NA NC NA , NOAEL 1.85-03 NA 1,06-03 2.96-03 
Nitrate NC NA NC NA Hematological system 1.96-05 NA 1.96-05 
Nilrilc-N NC NA NC NA Hematological system 4.76-05 NA 4.75-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.8E-07 NA 5.16-04 NA 5.16-04 NA 

;i 
CHEMICAL TOTAL 2.95-07 - •5.16-04 -- 56-04 • i 5.66-03 0.05+00 3,66-02 46-02 

-»•;• 

RADIONUCLIDE TOTAL |  I ' l l i - . i  u I | | 
EXPOSURE POINT TOTAL 55-04 46-02 

EXPOSURE MEDIUM TOTAL 56-04 46-02 
SURFACE WATER TOTAL 5E-04 4E-02 

BIOTA COMBINED FISH DIET ALLENDALE POND Accnaphlhylcne NC NA NA NA Liver 4.25-06 NA NA 4.26-06 
Bcnzo(a)anlhraccnc 5.5E-09 NA NA NA 5,56-09 Kidney 5.96-06 NA NA 5.96-06 
Benzo(a)pyrene 5.9E-08 NA NA NA 5.96-08 • Kidney 6.36-06 NA NA 6.36-06 
Bcnzo(b)Tl—)ran thene 6.36-09 NA NA NA 6.36-09 Kidney 6.76-06 NA NA 6.76-06 
Benzo(g,h,i)pcrylcnc NC NA NA NA Kidney 2.76-06 NA NA 2.76-06 
Dib-_o(a,h)an—racene 2.16-08 NA NA NA 2.16-08 Kidney 2.26-06 NA NA 2.26-06 
Indcno(I,2,3-cd)nyrcne 2.96-09 NA NA NA 2,96-09 Kidney 3,16-06 NA NA 3.16-06 

-————_—_—- Phenanthrene NC NA NA NA Kidney 4.15-05 NA NA 4.16-05 

MACTEC g and Consulting, Inc. 
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TABLE 9.17.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND ' 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR ACE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL(RADIATION) ROUTES TOTAL |ORGAN ROUTES TOTAL 

4,4'-DDD I.7E-08 NA NA NA 1.76-08 ' ' Liver 3.26-03 NA NA 3.2E-03 

4,4'-DDE 4.66-08 NA NA ' NA 4.66-08 .'.'.i Liver 6.36-03 NA NA 6,35-03 
4.4'-DDT 1.4E-08 NA NA NA 1.4E-08 ; . Liver 2.06-03 NA NA 2.06-03 
alpha-Chlordane 4.0E-08 NA NA NA 4.06-08 {,' 'Liver 5.46-03 NA NA 5,46-03 
Aroclor-1254 2.06-05 NA NA NA 2.06-05 Immune system 1.26+01 NA NA 1,26+01 
Aroclor-1268 2.96-07 NA NA NA 2.95-07 Immune system 1.76-01 NA NA 1.76-01 

beta-BHC 4.86-09 NA NA NA 4.85-09 Liver / Kidney 2.1 E-04 NA NA 2.16-04 

Dieldrin i 7.76-07 NA NA NA 7.76-07 , Liver 2,26-02 NA NA 2,26-02 
Endosulfan Sulfate NC NA NA NA l ; Kidney 2.16-05 ' NA NA 2.16-05 
Endrin Aldehyde NC NA NA NA Nervous system 2.1 E-04 NA NA 2.IE-M 
gamma-Chlordane 1.56-08 NA NA NA 1.56-08 Liver 2.06-03 NA NA 2.06-03 
Heptachlor 1.26-08 NA NA NA 1.26-08 1 Liver 1.36-04 NA NA 1.35-04 
Heptachlor Epoxide 5.46-08 , NA NA NA 5.46-08 Liver 1.15-02 NA NA 1.16-02 
Technical Chlordane 8.86-07 NA NA NA 8.86-07 i Liver 1.26-01 NA NA 1.25-01 
Cadmium NC NA NA NA ; j Kidney 8.06-03 NA NA 8.06-03 
Chromium NC NA NA NA NOAEL 4.36-03 NA NA 4.36-03 
Lead NA NA NA NA NA 
Manganese NC NA NA NA NOAEL 6.06-03 NA NA 6.06-03 
Mercury NC NA NA NA. Immune sysiem 6.06-02 NA NA 6.05-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 2.66-01 NA NA 2.66-01 
Toxicity Equivalency (PCB Congeners) - Man 2.26-05 NA NA NA 2.26-05 NA NA"(
Toxicity Equivalency (Dioxins/Furans) - Mam 2.46-04 NA NA NA 2.46-04 NA NA 

1 

r~ CHEMICAL TOTAL 2.96-04 36-04 1.35+01 O.OE+00 1.36+01- - il 
..it's i 

RADIONUCLIDE TOTAL 
•1 I I 1 II

UXI'OSURH POINT TOTAL 35.04 II 1.35+01 
EXPOSURE MEDIUM TOTAL 3E-04 II 1.36+01,. 

COMBINED FISH DIET TOTAL , 3E-04 II I.3E+01 

[[RECEPTOR TOTAL 8 E-04 1.3E+01I 
T O T A L RISK A C R O S S A L L M E D I A ||  . . 8E-04~ T O T A L H A Z A R D A C R O S S A L L M E D I A I.3E+01 

NOT6S: TOTAL ADVERSE CLINICAL SIGNS HI • 
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 
-- - Not calculated; dosc-rcsponsc data and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI 
Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI 

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI 

TOTAL SKIN H I  

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.18.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE I 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT ' 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK , 1 NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
. PRIMARY TARGET 

(ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL ALL6NDALE POND 2.3.7.8-TCDD 8.26-07 NA 2.86-08 NA 8.55-07 •mi. NA 
I ' l l ' 

CH5M1CAL TOTAL 8.26-07 2.86-08 9E-07 IK 0.06+00 OE+00 
f ([j 

RADIONUCLID6 TOTAL I I 1 1 iii  I I 1 . 
EXP0SUR5 POINT TOTAL 96-07 i i - . . 05+00 . 

,-" 
SOIL TOTAL 

EXPOSUR5 M6D1UM TOTAL 96-07 
9E-07 

i 
• i . .  . 

OE+00 

OE+00 

SEDIMENT S6DIMENT ALL6NDALS POND 2-MeinylnaphlhaIcnc NC NA NC NA 
. -1 

Lung 3.2B-06 NA 4.75-07 3.76-06 
Accnaphlhylcnc NC NA NC NA , Liver 7.76-06 NA 1.16-06 8.86-06 
Bcnzo(a)anlh—cene 3.46-08 NA 4.96-09 NA 3.9B .8 , Kidney 5.46-05 NA 7.86-06 6.26-05 
Bcnzo(a)pyrene 4.0E-07 NA 5.86-08 NA 4,56-07 Kidney 6.35-05 NA 9.2B-06 7.36-05 
B-izc<b)riuoranthene 4.4E-08 NA 6.36-09 NA 5.06-08 iKidney 7.06-05 NA 1.06-05 8.06-05 
Be—:c<g.—Opcrylcne NC NA NC NA Kidney 3.2E-05 NA 4.6E-06 3.66-05 
Bcnzo(k)fluO—nthene 3.96-09 NA 5.66-10 NA 4.4B-09 : Kidney 6.26-05 NA 9.0E-06 7,16-05 
bis(2-6thylhexyl)phthalate 6.16-10 NA 6 86-11 NA 6.85-10 } Liver 7.66-05 NA 8.55-06 8,46-05 
Di——zo(a,h)anth—cene 2,06-07 NA 2.96-08 NA 2.36-07 "(Kidney 3.26-05 NA 4.66-06 3.66-05 
Indcnc4.1,2.3-cd)pyrcne 3.26-08 NA 4.6E-09 NA 3.66-08 -Kidney 5.16-05 NA 7.45-06 5.86-05 
Pentachlorophcnol 1.16-08 NA 3.0E-09 NA 1.46-08 Liver /Kidney 1.06-04 ; NA 2.95-05 1.36-04 
Phcnanlhrcnc NC NA NC NA 1 Kidney 7.66-05 NA 1.15-05 8,75-05 
alpha-Chlordane 5.46-11 NA 2.46-12 NA 5.66-11 l j Liver 1.16-05 NA 4.86-07 1,16-05 . 
Aroclor-1254 
Aroclor-1260 

6.56-08 
5.45-09 

NA 
NA 

1.06-08 
8.56-10 

NA 
NA 

7.5E-08 
6.36-09 

Immune system 
' . i  n i  . 
Immune sysiem 

5.76-02 
4.76-03 

NA 
NA 

8.96-03 
7.46-04 

6,66-02 
5.56-03 

Aroclor-1268 2.1 E-09 NA 3.4E-I0 NA 2.5E-09 Immune system 1 9B-03 NA 2.95-04 2.26-03 
della-BHG NC NA NC NA Liver / Kidney 2.25-06 NA 2.56-07 2.56-06 
Dieldrin 2.0E-09 NA 2.26-10 NA 2.26-09 Liver 8.56-05 , NA 9.65-06 9.56-05 
endosulfan II NC NA NC NA Kidney 2.9E-06 NA 3.36-07 3.36-06 
5ndos ulfan sulfate NC NA NC NA Kidney 2. IE-07 NA 2.46-08 2.45-07 
6ndrin aldehyde NC NA NC NA Nervous sysiem 4.6E-06 NA 5.16-07 5.15-06 
6ndrin Ketone NC NA NC NA Nervous system 6.0E-06 NA 6.76-07 6.75-06 
gamma-Chlordane 8.15-11 NA 3.66-12 NA 8.46-11 Liver .1.66-05 NA 7.26-07 1.76-05 
Technical Chlordane 3.16-09 NA 1.46-10 NA 3.26-09 Liver 6.2E-04 NA 2.85-05 6.55-04 
Antimony NC NA NC NA Adverse clinical signs 5.7E-03 NA 5.76-03 
Arsenic 1.26-07 NA 4.06-09 NA 1.26-07. Skin 9.2E-03 NA 3.16-04 9.56-03 
Cadmium NC NA NC NA Kidney 5.76-04 NA 2.65-05 6.06-04 
Chromium NC NA NC NA NOA6L 3.86-02 NA 3.85-02 
Lei- NA - NA NA 
Manganese NC NA NC NA NOABL 3.66-03 NA 3,66-03 
Mercury NC NA NC NA Immune system 1.56-03 NA 1.56-03 
Nickel NC NA NC NA Developmental toxicity 6.3E-04 NA 6.36-04 
Thallium i NC NA NC NA NOABL 4.06-02 NA 4.06-02 
Vanadiim1 ; NC NA NC i NA . NOABL 3.16-03 . NA 3.15-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.18.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL i ,J 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 111 

NORTH PROVIDENCE, RHODE ISLAND 'J'ij. 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT . 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 1.25-05 NA 3.96-07 NA 1.26-05 l NA 
Toxicity Equivalency (PCB Congeners) - Man 2.36-10 NA 7.76-12 NA 2.46-10 - NA 

CHEMICAL TOTAL I.3E-05 - 5.IE-07 - 15-05 1.7E-01 . 0.0E+OO 1.0E-02 26-01 

RADIONUCLIDE TOTAL { I  I I I I 1 II 
EXPOSURE POINT TOTAL 16-05 II 26 .  1 

EXPOSURE MEDIUM TOTAL 16-05 || 26-01 

II 
SEDIMENT TOTAL II IE-05 II 2E-01 

SURFACE SURFACE WATER ALLENDALE POND Teltachloroethcnc 1.06-09 NA 1.0E-08 NA I. IE-08 Livcr 6.5E-06 NA 6.56-05 7. IE-05 
WATER bis(2-6lhylhexyl)phthalale 4.7E-1I NA I.2E-09 NA I.3E-09 Liver 5.9E-06 NA 1.56-04 1,65-04

Aldrin 6,36-10 NA 9.5E-10 NA 1.6E-09 Liver 4.4E-05 NA 6.56-05 1.15-04 
alpha-Chlordane 8.2E-I3 NA 2.96-11 NA 3.0E-II Liver I.6E-07 NA 5.76-06 5.96-06 
Aroclor-1254 4.1 E-09 NA NA .4.16-09 Immune system 3.66-03 NA 3.66-03 
della-BHC NC NA NC NA Liver / Kidney 3.86-06 NA 2.56-05 2.95-05 
Bndosulfan Sulfate NC NA NC NA Kidney 8.56-06 NA - 8.56-06 
Endrin Aldehyde NC NA NC NA Nervous sysiem 1.16-06 NA 1.36-05 1.45-05 
gamma-Chlordane 3.0E-1I NA 1.06-09 NA 1.16-09 Liver 5.95-06 NA 2.16-04 2.16-04 
Arsenic 2.26-08 NA 2.46-09 NA 2.56-08 Skin 1.76-03 NA 1.96-04 1.96-03 
Barium NC NA NC NA Cardiovascular system 7.56-05 NA 1.16-04 1.95-04 
Chromium NC NA NC NA NOAEL 7.1 E-04 NA 6.16-03 6.85-03 
Lead NA - NA 1 - NA -
Manganese NC NA NC NA NOAEL 4.8E-03 NA 1.3E-02 1.8E-02 
Mercury NC NA NC NA . • Immune system I.3E-06 NA ' I.9E-06 3.26-06 
Thallium NC - NA NC NA tNOAEL 5.5E-03 NA S.9E-04 6,15-03 
Nitrate NC NA NC NA Hematological system 5.66-05 NA 5.66-05 
Nitrite-N NC NA NC NA Hematological system 1.46-04 NA - 1.46-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.65-07 NA 1.96-04 NA 1.96-04 • j NA 

•1 
CH6MICAL TOTAL 5.9E-07 - 1.9E-04 25-04 li. 1.76-02 0.06+00 2. IE-02 45-02 

I i  i • 
RADIONUCL1D5 TOTAL  I I  I I H i  . 1 1 1 

EXPOSURE POINT TOTAL 26-04 46-02 ' 
EXPOSURE MEDIUM TOTAL 25-04 46-02 

SURFACE WATER TOTAL 2E-04 4E-02 

BIOTA COMBIN6D FISH DIET ALLENDALE POND Acenaphthylene NC NA NA NA J Liver 6.46-06 NA NA 6.46-06 
Bcnzo(a)anthraccnc 5,66-09 NA NA NA 5.6E-09 ', Kidney 8,96-06 NA NA 8.9E-06 
Benzo(a)py-nc 6.0E-0S NA NA NA 6.0E-08 ! Kidney 9.6E-06 NA NA 9.66-06 
Bcr_c<-)i—oranthene 6.4E-09 NA NA NA 6.46-09 i Kidney 1.06-05 NA NA 1,06-05 
Benzo(g,h,i)peryIenc NC NA NA NA "1 Kidney 4.26-06 NA NA 4.26-06 
Dibe—:o(a,h)_ilhrac-ie 2.16-08 NA NA NA 2.16-08 • Kidney . 3.4E-06 NA NA 3.46-06 
Inden0(1,2,3-cd)pyrcne 2.96-09 NA NA NA 2.9E-09 . Kidney 4.76-06 NA NA 4.76-06 
Phenanthrene NC . NA NA NA  . Kidney 6.2E-05 NA NA 6,26-05 

MACTEC \ | n g and Consulting, Inc. 
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TABLE 9.18.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

4.4,-DDD 1.76-08 NA NA NA 1.76-08 Livcr 4.9E-03 , NA NA 4.96-03 
4,4'-DDE 4.66-08 NA NA NA 4.66-08 Liver 9.6E-03 - NA NA 9.66-03 

4,4'-DDT 1.56-08 NA NA NA 1.56-08 Liver 3.0E-03 NA NA 3.06-03 

alpha-Chlordane 4.16-08 NA NA NA 4.16-08 Liver 8,26-03 NA NA 8.26-03 
Aroclor-1254 2. IE-05 NA NA NA 2.15-05 Immune system I.8E+0I NA NA 1.86+01 
Aroclor-1268 I 2.9E-07 NA NA NA 2.95-07 Immune sysiem 2.66-01 ' NA NA 2.66-01 
beta-BHC 4.9E-09 NA NA NA 4.95-09 Liver / Kidney 3.26-04 NA NA 3.25-04 
Dieldrin 7.SE-07 NA NA NA 7.86-07 Liver 3.4E-02 NA NA 3,46-02 
Endosulfan Sulfate NC NA NA NA Kidney 3.2E-05 NA NA 3.26-05 
Endrin Aldehyde NC NA NA NA Nervous sysiem 3.2E-04 NA NA 3,26-04 
gamma-Chlordane 1.5 E-08 NA NA NA 1.56-08 . Liver 3.1 E-03 NA NA 3,15-03 
Heptachlor 1.3E-08 NA . NA NA 1.36-08 Liver 1.95-04 NA NA 1.96-04 
Heptachlor Epoxide 5.56-08 NA NA NA 5.56-08 Liver I.6E-02 ' NA NA 1.66-02 
Technical Chlordane 9.0E-07 NA NA NA 9.06-07 Liver I.8E-0I NA NA 1.86-01 
Cadmium NC NA NA NA | Kidney I.2E-02 : NA NA 1.26-02 
Chromium NC NA NA NA ,NOAEL 6.6E-03 NA NA 6.66-03 
Lead 
Manganese NC 

NA 
NA 

NA 
NA 

NA 
NA 

;
NOA6L 

-
9.26-03 

NA 
NA 

NA 
NA 9.26-03 

Mercury NC NA NA NA Immune system 9.26-02 NA NA 9.26-02 
Mercury (methyl) NC NA NA NA Developmenlal loxicity 4.06-01 , NA NA 4.06-01 
Toxicity Equivalency (PCB Congeners) - Man 2.36-05 NA NA  NA 2.36-05 IM - NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.5E-04 NA NA • NA 2.56-04 i l l NA NA 

rail 

CHEMICAL TOTAL 2.9E-04 - 35-04 till 1.9E+01 0.0E+O0 - 1.96+01 

. .i 
RADIONUCLIDE TOTAL - 1 1 1 

EXPOSURE POINT TOTAL 36-04 Ml 1.96+01 
[EXPOSURE MEDIUM TOT A L 3E-04 1 , 1.95+01 

COMBINED F SH DIET TOTAL 3E-04 1.9E+01 

[ [RECEPTOR T O T A  L 5E-04 L9E+0  1 

T O T A  L RIS  K A C R O S  S A L  L MEDI  A 5E-04 T O T A  L H A Z A R  D A C R O S  S A L  L M E D I  A 1.9E+01 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI •> 
NC - Not carcinogenic by Ihis exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI 
- - Nol calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KM TOTAL HEMATOLOGICAL SYSTEM HI = 

Checked by: RAR TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY H I  " 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI • 

TOTAL SKIN H I  " 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.19.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCf - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

I[SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK N O N - C A R C I N O G E N I  C H A Z A R  D O U O T I E N  T 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSUR E 

ROUTE S T O T A  L 

PRIMAR Y T A R G E  T 

O R G A  N 
I N G E S T I O  N I N H A L A T I O  N D E R M A  L 

EXPOSUR E 

R O U T E  S T O T A  L 

SEDIMENT SEDIMENT LYMAN MILL POND 2-McthyInaphthatene NC NA NC NA Cardiovascular system 2.96-08 ! NA 7,45-09 3.76-08 

4-ChIoro-3-mcthyIphenoI NC NA NC NA Reproductive system 1.6E-06 NA 3.26-07 2.06-06 

4-Nitrophcnol NC NA NC NA NA 
Acenaphthylene NC NA NC NA Liver 4.2E-08 NA 1.16-08 5.35-08 

Bcnzo(a)an—racene 6.96-10 NA 1.76-10 NA 8.6E-10 Kidney 5.56-07 , NA 1.46-07 6.95-07 

Benzo(a)py—nc 7.1 E-09 NA 1.86-09 NA 8.9E-09 Kidney 5.76-07 ' NA 1.46-07 7.15-07 

Benzo(b)nuo—nthene I.IE-09 NA 2.86-10 NA 1.4E-09 Kidney 8.86-07 NA 2.25-07 1.15-06 

Benzo(g,h.i)pcrylene NC NA NC NA Kidney 5.96-07 NA 1.56-07 7.4E-07 

Bcnzo(k)fluo—nthene 5.IE-11 NA 1.36-11 NA 6.4E-1I Kidney 4.15-07 NA 1.05-07 5. IE-07 

bis(2-Elhylhexyl)phlh_atc 2.4E-11 NA 4.76-12 NA 2.9E-II Liver 1.56-06 NA 3.06-07 I.8E-06 

Dibenzo(_h)an—racene 1,96-09 NA 4.86-10 NA 2.46-09 Kidney 1.5E-07 NA 3.86-08 I.9E-07 

Indcno(1.2,3-cd)pyrene 6.66-10 NA 1.76-10 NA 8.36-10 Kidney 5.36-07 NA 1.36-07 6.6E-07 

N-Nit—so-di-n-propylamine 3.16-09 NA 5.96-10 NA 3.66-09 - NA -
Pentachlorophcnol 5.66-11 NA 2.76-11 NA 8.46-11 Liver / Kidney 2.76-07 NA 1.36-07 4. IE-07 

Phcnanlhrcnc NC NA , NC NA Kidney 5.5E-07 NA 1.46-07 6.95-07 

alpha-Chlordane 3.86-12 NA 2.96-13 NA 4.0E-12 Liver 3.8E-07 NA 2.95:08 4.05-07 

Aroclor-1254 3.35-10 NA 8.96-11 NA 4.2E-10 Immune sysiem 1.46-04 NA 3.96-05 1.85-04 

Aroclor-1260 1.86-11 NA 4.96-12 NA 2.3E-II Immune system 7.9E-06 NA 2.25-06 1,05-05 

Aroclor-1268 8. IE-II NA 2.26-11 , NA 1.0E-10 Immune sysiem 3.5E-05 , NA 9.66-06 4.56-05 

Dieldrin  2.4 E- II NA 4.6E-I2 NA 2.SE-II Liver 5.26-07 NA 1.06-07 6.2E-07 

Endosulfan II NC NA NC NA Kidney 4.95-09 NA 9.56-10 5.8E-09 

Endosulfan sulfate NC NA NC NA Kidney 2.86-09 NA 5.56-10 3.4E-09 

gamma-Chic—_ie 1.85-12 NA 1.46-13 . NA 1.9E-12 . Liver I.8E-07 , NA 1.45-08 1.95-07 

Tcchnica! Chlordane 1.56-10 NA 1.26-11 NA 1,66-10 LivCT I.5E-05 '. NA 1.25-06 I6E-0  5 

Antimony i NC NA NC , NA Adverse clinical signs 4.56-05 NA 4.5E-05 

Arsenic 3.26-09 NA 1.96-10 NA 3.46-09 1 Skin I.3E-04 NA 7.35-06 1.36-04 

Cadmium NC NA NC NA il jKidncy 1.2E-05 NA 9.66-07 1.35-05 

Chromium NC NA NC NA NOAEL 3.96-04 NA 3.96-04 
Lead - NA NA NA 
Manganese NC NA NC NA 5j NOAEL 7.06-05 NA 7.06-05 
Mercury NC NA NC NA Immune system 1.26-05 NA 1.26-05 
Nickel NC NA NC NA Developmental toxicily 2.06-05 NA 2.05-05 
Thallium NC NA NC NA ( NOAEL 4.36-05 NA 4.36-05 
Vanadium NC NA NC NA 11NOA5L 3.66-05 NA 3.66-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 9.06-08 NA 5.36-09 NA 9.56-08 j - NA 
Toxicity Equivalency (PCB Congeners) - Man 1.76-09 NA 9.76-11 NA 1.85-09 ;,l . NA 

.  I 
CHEMICAL TOTAL 1.16-07 - 9.2E-09 16-07. :i 9.76-04 0.05+00 6.2E-05 16-03 

11 

RADIONUCLIDE TOTAL II . i i i 
EXPOSUR6 POINT TOTAL IE-07 16-03 

EXPOSURE MEDIUM TOTAL 16-07 15-03 

SEDIMENT TOTAL IE-07 IE-03 

SURFACE S U R F A C  6 WATER LYMAN MILL POND Accnaphlhylcne NC NA NC NA , Liver 1.36-11 . NA 1.35-11 
WATER bis(2-Elhylhexyl)phlhalat 8.06-12 NA 6.76-09 NA 6.76-09 1' Liver 5.06-07 NA ' 4.2E-04 4,25-04 

— Aldrin 1,36-11 NA ' 6.46-10 NA 6.5E-IO Liver 4.56-07 NA 2.2E-05 2.25-05 
alpha-Chlordane 2.26-13 NA 2.5E-10 NA 2.56-10 Liver 2.2E-08 NA 2.55-05 2,55-05 
Endosulfan Sulfate NC NA NC NA Kidney 3.16-10 NA 3,16-10 
Endrin Aldehyde NC NA NC , NA Nervous system 9.86-09 NA 3.86-06 3,86-06 
gamma-Chlordane 2.55-13 NA 2.86-10 ; NA ; 2.86-10 Liver 2.56-08 i NA i 2.86-05 2.86-05 
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TABLE 9.I9.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE •, 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
,ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Arsenic 
Barium 

2.3E-IO 
NC 

NA 
NA 

8.16-10 
NC 

NA 
NA 

I.OE-09 
i i l i i  S k i  n 

Cardiovascular system 
9.06-06 
I.8E-07 

NA 
NA 

3.15-05 
8.85-06 

4,05-05 
8.96-06 

Chromium NC NA NC NA |.;NOAEL 4.56-07 NA 1.36-04 1.36-04 
Lcad 
Manganesc 
Mercury 
Thallium 
Nitrate 
Nilrile-N 
Toxicity Equivalency (Dioxins/Furans) - Mam 

NC 
NC 
NC 
NC 
NC 

6.55-10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 
NC 
NC 
NC 

7.3E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 7.36-06 

ii 
j (NOAEL 

Immune system 
.JNOAEL 

Hematological system 
Hematological sysiem 

J 

3.26-06 
7.76-09 
1.66-05 
2.86-07 
4,96-07 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.86-04 
3.86-07 
5.66-05 

2.86-04 
3.96-07 
7.26-05 
2.86-07 
4.96-07 

CHEMICAL TOTAL 9.1E-10 - 7.36-06 7E-06 1 3.16-05 0.05+00 1.06-03 16-03 
! 

RADIONUCLIDE TOTAL  I I I I 1 1 1 1 
EXPOSURE POINT TOTAL 7E-06 15-03 

EXPOSU-6 M5DIUM TOTAL 76-06 16-03 

SURFACE WATER TOTAL 7E-06 1 1E-03 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA '. Liver 4.16-06 NA NA 4.16-06 
Bcnzo(a)anth—cenc 2.3E-08 NA NA NA 2.3E-08 • Kidney 1.86-05 NA NA 1.86-05 
Benzo(a)pyrcne 1.16-07 NA NA NA 1.16-07 Kidney 8.96-06 NA NA 8.96-06 

Benzo(b)fluoranthcnc 1.56-08 NA NA NA 1.55-08 Kidney 1.26-05 NA NA 1,25-05 
Bcnzo(g.h,i)r-rylcne NC NA NA NA .. Kidney 6.96-06 NA NA 6,95-06 
Dibcnzo(a.h)anthraccnc 6.16-08 . NA NA NA 6.16-08 ,i|;Kidney 4.9E-06 NA NA 4,96-06 
IndcncK 1,2,3-cd)pyrcnc 9.75-09 NA NA NA 9.7E-09 -''Kidney 7.76-06 NA NA 7.7E-06 
Phcnanlhrcnc NC NA NA NA " Kidney 5.7E-05 NA NA 5.75-05 
4.4'DDD 4.5E-08 NA NA NA 4.55-8 Liver 6.66-03 NA NA 6.66-03 

- 4,4,-DDE 2.16-07 NA NA NA 2.16-07 Liver 2.2E-02 NA NA 2.26-02 
4.4'-DDT 7.1 E-09 NA NA NA 7.16-09 Liver 7.3E-04 NA NA 7.35-04 
alpha-Chlordane 4.96-08 NA NA NA 4.95-08 Liver 4.9E-03 NA NA 4.96-03 
Aroclor-1254 3.06-05 NA NA NA 3.06-05 Immune system 1.3E+0I NA NA 1.36+01 
Aroclor-1268 3.05-07 NA NA NA 3.06-07 Immune system 1.36-01 NA NA 1.36-01 
bela-BHC 1.0E-08 NA NA NA 1.06-08 Liver / Kidney 3.36-04 NA NA 3.36-04 
Dieldrin 6.4E-07 NA NA NA 6.46-07 Liver 1.46-02 NA NA 1.46-02 
gamma-Chlordane 3.2E-08 NA NA NA 3.26-08 Liver  3.25-03 NA NA 3.25-03 
Heptachlor Epoxide 8.9E-08 NA NA NA 8.9E-08 Liver 1.36-02 NA NA 1.36-02 
Technical Chlordane 2.5E-06 NA NA NA 2.56-06 Liver 2.56-01 NA NA 2,56-01 
Arsenic 2.5E-07 NA NA NA 2.56-07 Skin 9.86-03 NA  NA 9,85-03 
Cadmium NC NA NA NA Kidney 2.16-03 NA NA 2.15-03 
Chromium NC NA NA NA NOA6L 8.06-03 NA NA 8.06-03 
Lead - NA NA NA NA NA 
Manganese NC NA NA NA NOA5L 3.86-03 NA NA 3.86-03 
Mercury NC NA NA NA Immune system 5.76-02 NA NA 5.76-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 1.56-01 NA NA 1.56-01 

MACTEC I] tng and Consulting, Inc. 
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TABLE 9.19.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 
BASELINE HUMAN HEALTH RISK ASSESSMENT • INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE I 

NORTH PROVIDENCE, RHODE ISLAND I 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK i  i NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
•ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 2.76-05 NA NA NA 2.7E-05 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.96-04 NA NA NA 3.9E-04 - NA NA 

i 
CHEMICAL TOTAL 4.5E-04 - -. " - • 

4E-04 • 1.46+01 0.05+00 
• " • 

1.45+01 

RADIONUCLIDE TOTAL | 1 1 II i i i 
EXPOSURE POINT TOTAL II 4E-04 1.46+01 

EXPOSUR5 M6D1UM TOTAL II 4E-04 1.46+01 
COMBINED FISH DIET TOTAL II 4E -04 I.4E+01 

[ [RECEPTOR T O T A L 5 E-04 1.4E4.1 

T O T A L RISK A C R O S S ALL MEDIA 5E-04 T O T A L H A Z A R D A C R O S S A L L MEDIA 1 .4Ei - l 

N0T5S: 


NC - Not carcinogenic by Ihis exposure route. 


NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 


— - Nol calculated; dose-response data and/or dermal absorption values are nol available. 


Prepared by: KJA 


Checked by: RAR 


TOTAL ADVERSE CLINICAL SIGNS HI = 


TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL DEVELOPMENTAL TOXICITY HI " 


TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI » 


TOTAL LIVER H I  

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL H I  " 


TOTAL REPRODUCTIVE SYSTEM HI = 


TOTAL SKIN HI 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.20.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND 2-Methylnaphthalene NC NA NC NA Cardiovascular system1 4.65-08 NA 3.4E-08 8.05-08 

4-Chlo—_-methylphenol NC NA NC NA Reproductive system 2.66-06 NA 1.5E-06 4.06-06 

4-NiIrophcnol NC . NA NC NA - NA --
Accnaphlhylcne NC NA NC NA Liver 6.56-08 NA 4.86-08 1.16-07 

Benzo(a)anlhracene 8.05-10 NA 5.96-10 NA 1.4E-09 Kidney 8.5E-07 NA 6,36-07 1.56-06 

Benzo(a)pyrenc 8.36-09 NA 6.2E-09 NA 1.46-08 Kidney S.SE-07 NA 6.66-07 1,56-06 

Bcnzo(b)fl——nthene 1.36-09 NA 9.66-10 NA 2,26-09 [Kidney 1.4E-06 NA 1.0B-06 2.45-06 

Bcnzo(g,h,i)r-rylcne NC NA NC NA (Kidney 9. IE-07 NA 6.86-07 1.65-06 

Bcnzo(k)fluoranthcne 
bis(2-Elhylhcxyl)phthalatc 
Dibenzo(a.h)anlhracenc 

6.06-11 
2.85-11 
2.26-09 

NA 
NA 
NA 

4.5E-I1 
1.66-11 
1,66-09 

NA 
NA 
NA 

1.06-10 
4.56-11 
3.86-09 

Kidney 

1 | t  L ' V C  T 

•jKidncy 

6.4E-07 
2.4E-06 
2.3E-07 

NA 
NA 
NA 

4.SE .7 
1.46-06 
1.75-07 

• 1.15-06 
3,75-06 
4.1 e-07 

Indeno( 1.2,3-cd)pyrenc 7.76-10 NA 5.7E-IO NA I.3B-09 ({kidney 8.26-07 NA 6.1 E-07 1.46-06 
N-Nilroso-di-n-propylaminc 3.66-09 NA 2.0E-09 NA 5.6B-09 •l_. NA -
Pentachlorophcnol 6.66-11 NA 9.46-11 NA 1.66-10 Liver/Kidney 4.36-07 NA 6. IE-07 1.06-06 

Phenanthrene NC NA NC NA 1Kidney 8.56-07 NA 6.36-07 1.55-06 

alpha-Chlordane 4.46-12 NA 1.0E-12 NA 5.45-12 Liver 5.86-07 NA 1.36-07 7.26-07 

Aroclor-1254 3.86-10 NA 3.16-10 NA 6.9E-I0 Immune system 2.26-04 NA 1.86-04 4.06-04 

Aroclor-1260 2.16-11 NA 1.76-11 NA 3.85-11 Immune system 1.26-05 NA 9.96-06 2.26-05 

Aroclor-1268 9 4B-II NA . 7.56-11 NA 1.76-10 Immune system 5.56-05 NA 4.46-05 9.95-05 

Dieldrin 2.86-11 NA 1.6E-II NA 4.3E-I1 | Liver 8.06-07 NA 4.66-07 1,35-06 

6ndosuIfan II NC NA NC NA JKidney 7.66-09 NA 4.45-09 1.26-08 

Bndosulfan sulfate NC NA NC NA | Kidney 4.46-09 NA 2.55-09 6.95-09 

gamma-Chlordane 2.1E-12 NA 4.76-13 NA 2.56-12 Liver 2.76-07 NA 6.35-08 3.46-07 

Technical Chlordane I.8E-10 NA 4.06-11 NA 2.2E-IO Liver 2.46-05 NA 5.46-06 2.96-05 

Antimony NC NA NC NA Adverse clinical signs 7.16-05 NA 7.15-05 
Arsenic 3.86-09 NA 6.46-10 NA 4.4E-09 1 Skin 1.95-04 NA 3.36-05 2.35-04 
Cadmium ! NC NA NC NA t Kidney 1.96-05 NA 4,46-06 2.46-05 
Chromium NC NA NC NA 1 NOAEL 6.1 E-04 NA 6,16-04 
l_ad 
Manganese NC 

NA 
NA NC 

NA 
NA 

i-T 
If. NOAEL 1.1B-04 

NA 
NA 1.16-04 

Mercury , NC NA NC NA Immune system 1.95-05 NA 1.95-05 
Nickel NC NA NC NA 1 Developmental toxicity 3,26-05 NA 3,25-05 

-̂ Thallium NC NA NC NA , |NOA6L 6.6B-05 i NA 6.66-05 

, Vanadium 
Toxicity equivalency (Dioxins/Furans) - Mam 

NC 
1.1 E-07 

NA 
NA 

NC 
1.8E-08 

NA 
NA 1.26-07 

UNOAEL 5.56-05 NA 
NA -

5.56-05 

Toxicity equivalency (PCB Congeners) - Man 1.96-09 NA 3.3E-10 NA 2.3E-09 NA 

1 

CH6MICAL TOTAL 1.36-07 - 3.2E-08 - 2E-07 1 1.5E-03 0.06+O0 2.96-04 25-03 
1 

6XPOSUR6 POINT TOTAL 

RADIONUCLIDE TOTAL 1 1 1 1 

.. 2E-07 .'i 
1 1 1 

26-03 
EXPOSURE M6DIUM TOTAL . 2E-07 26-03 

SEDIMENT TOTAL 2E-07 2 E-03 

SURFACE SURFAC6 WATER LYMAN MILL POND Acenaphthylene NC NA NC NA Liver 2.06-11 NA .. 2,06-11 
WATER bis(2-Elhylhexyl)phlhalate 9.36-12 NA 5.7B-09 NA 5.76-09 Liver 7.86-07 NA 4.76-04 4.76-04 

Aldrin 1.56-11 NA 5.46-10 NA 5.56-10 Liver 7.0B-07 NA 2.56-05 2.56-05 
alpha-Chlordane 2.66-13 NA 2.16-10 NA 2.16-10 Liver 3.56-08 NA 2.86-05 2.86-05 
Endosulfan Sulfate NC NA NC NA Kidney 4.95-10 l NA - 4.9B-I0 
Endrin Aldehyde NC NA NC NA Nervous sysiem 1.56-08 NA 4.26-06 4.26-06 
gamma-Chlordane 2.9e-I3 •NA 2.4E-10 • NA e 2.46-10 1 Liver 3.86-08 NA 3.16-05 3.16-05 

MACTEC Engineering and Consulting. Inc. 
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TABLE 9.20.CT | 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE ' 

NORTH PROVIDENCE, RHODE ISLAND I 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD • 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Arsenic 2.76-10 NA 6.86-10 NA 9,56-10 A skin I.4E-05 NA 3.SE-05 4.96-05 
Barium 
Chromium 

NC 
NC 

NA 
NA 

NC 
NC 

NA 
NA 

Cardiovascular system 
! NOAEL 

2.7E-07 
7,06-07 

NA 
NA 

9.86-06 
1.4E-04 

1,06-05 
1,45-04 

Lead NA NA NA 
Manganese NC NA NC NA NOAEL 4.96-06 NA 3.1 E-04 3.16-04 
Mercury NC NA NC NA Immune system 1.26-08 NA 4.36-07 4.46-07 

Thallium NC NA NC NA NOAEL 2.56-05 NA 6.36-05 8.86-05 

Nitrate NC NA NC NA Hematological system 4.36-07 NA 4.36-07 

Nitrite-N NC NA NC NA Hematological system 7.76-07 NA 7.76-07 

Toxicity Equivalency (Dioxins/Furans) - Mam 7.66-10 NA 6.1E-06 NA 6.IE-06 NA 

CHEMICAL TOTAL 1.16-09 - 6.16-06 - 6E-06 4.86-05 0.05+00 1.1 E-03 16-03 

RADIONUCLIDE TOTAL I I  I I 1 1 1 
EXPOSURE POINT TOTAL 65-06 15-03 

EXPOSURE MEDIUM TOTAL 6E-06 16-03 

SURFACE WATER TOTAL 6E-06 1E-03 

BIOTA COMBINED FISH DIET LYMAN MILL POND Accnaphlhylcne NC NA NA NA Livcr 4.25-06 NA NA 4.26-06 
Bcnzo(a)anIhraccnc 1.76-08 NA NA NA 1.76-08 Kidncy 1.95-05 NA NA 1.96-05 
Bc—KKa)pyrcne 8.7E-08 NA • NA NA 8.76-08 Kidney 9.26-06 NA NA 9.26-06 
Bcnzoyb)!!—-an—ene 1.2E-08 NA NA NA 1.26-08 Kidney 1.36-05 NA -•'NA 1.36-05 
Bcnzo(g.h,i)r-ryIcnc NC NA NA NA Kidney 7.15-06 NA NA 7.1B-06 
Di—-7-(a,h)anlhraccnc 4.7E-08 NA NA NA 4.7E-08 Kidney 5.05-06 NA NA 5.06-06 
lndeno(1.2.3-cd)pyrenc 7.5 E-09 NA NA NA 7.56-09 Kidney 8.05-06 NA •NA 8.05-06 
Phenanthrene NC NA NA NA Kidney 5.96-05 NA NA 5.95-05 
4.4'-DDD 3.5E-08 NA NA NA 3.5E-OS Liver 6.86-03 NA NA 6,86-03 
4,4'-DDE 1.6E-07 NA NA NA 1.6E-07 Liver 2.26-02 NA NA 2.25-02 
4.4'-DDT 5.5E-09 NA NA NA 5.56-09 Liver 7.56-04 NA NA 7.56-04 
alpha-Chlordane 3.8E-08 NA NA NA 3.8E-08 Liver 5,05-03 NA NA . 5.06-03 
Aroclor-1254 2.3E-05 NA NA NA 2.3E-05 Immune sysiem 1.36+01 NA NA 1.36+01 
Aroclor-1268 2.3E-07 NA NA NA 2.3E-07 Immune sysiem 1.46-01 NA NA 1.45-01 
bela-BHC 7.SE-09 NA NA NA 7.8E-09 Liver / Kidney 3.4E-04 NA NA 3.46-04 
Dieldrin 4.9E-07 NA NA NA 4.96-07 Liver I.4E-02 NA NA 1,45-02 
gamma-Chlordane 2.5E-08 NA NA NA 2.56-08 ' I Liver 3.36-03 NA • NA 3.35-03 
Heptachlor Epoxide 6.96-08 NA NA NA 6.9E-08 * Liver 1.46-02 NA NA 1.46-02 
Technical Chlordane 1.96-06 NA NA NA 1.96-06 Liver 2.66-01 NA NA 2.66-01 
Arsenic 1.96-07 NA NA NA 1.96-07 Skin 1.06-02 NA NA 1.06-02 
Cadmium NC NA NA NA Kidney 2.16-03 NA NA 2.16-03 
Chromium NC NA NA NA .NOA6L 8.36-03 NA NA 8.36-03 
Lead - NA NA NA I NA NA 
Manganese NC NA NA NA NOA6L 3.96-03 NA NA 3.96-03 
Mercury NC NA NA NA Immune system 5.96-02 NA NA 5.96-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 1.66-01 NA NA 1.66-01 

MACTEC| 'lng and Consulting, Inc. 
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TABLE 9.20.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL . 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE _| 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 2. IE-05 NA NA NA 2. IE-05 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.0E-04 NA NA NA 3.06-04 NA NA 

1. 

CHEMICAL TOTAL 3.56-04 36-04 1.46+01 0.06+00 1.46+01 - - "
RADIONUCLIDB TOTAL  I I  I I 1 1 1 

EXPOSURE POINT TOTAL 3B-04 1,45+01 


EXPOSURE MEDIUM TOTAL 3E-04 . 1.45+01 


COMBINED FISH DIET TOTAL 3E-04 1.4E+01 


[[RECEPTOR TOTAL 4 E-04 I.4E4-01 

T O T A L RISK A C R O S S A L L MEDIA 4E-04 T O T A L H A Z A R D A C R O S S A L L M E D I A 1.4E+01 

N0T6S: TOTAL ADVERSE CLINICAL SIGNS HI • 
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

-. - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI " 

Checked by: RAR TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI 

TOTAL LIVER HI 

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI " 


TOTAL REPRODUCTIVE SYSTEM HI 

TOTAL SKIN HI " 


MACTEC Engineering and Consulting, Inc. 
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TABLE 9.21.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENtREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) 

BIOTA COMBINED FISH DIET LYMAN MILL POND Accnaphlhylcne NC NA NA NA 
Benzo(a)anthracenc 1.8E-08 NA NA NA 

Benzo(a)pyrcne 8.86-08 NA NA NA 
Benzo(b)nuoT_ithene 1.26-08 NA NA NA 
Bcnzofg.h.i.pcrylene NC NA NA NA 
Dibcnzo(a,h)anthi_cenc 4.86-08 NA NA NA 
Indcn o( 1,2 ,3 -cd)pyrene 7.6E-09 NA NA NA 
Phcnanthrenc NC NA NA NA 
4,4'-DDD 3.6E-08 NA NA NA 
4.4'-DDE 1.7E-07 NA NA NA 
4,4'-DDT 5.6E-09 NA NA NA 
alpha-Chlordane 3.8E-08 NA NA NA 
Aroclor-1254 2.36-05 NA NA NA 
Aroclor-1268 ' 2.46-07 NA NA NA 
bcla-BHC 7.95-09 NA NA NA 
Dieldrin 5.06-07 NA NA NA 
gamma-Chlordane 2.55-08 NA NA NA 
Heptachlor Epoxide 7.06-08 NA NA NA 
Technical Chlordane 2.0E-06 NA NA NA 
Arsenic 2.06-07 NA NA NA 
Cadmium NC NA NA NA 
Chromium NC NA NA NA 
Lead NA NA NA 
Manganese NC NA NA NA 
Mercury NC NA NA NA 
Mercury (mclhyl) NC NA NA NA 
Toxicity Equivalency (PCM Congeners)  Man 2. IE-05 NA NA NA 
Toxicity Equivalency (Dioxins—-runs) - Mam 3.06-04 NA NA NA 

CHEMICAL TOTAL 3.5E-04 

RADIONUCLIDE TOTAL I I  I I . 
EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET TOTAL 

[[RECEPTOR TOTAL 

I 

NON-CARCINOGENIC HAZARD OUOTIENT 

EXPOSURE PRIMARY TARGET EXPOSURE 
ROUTES TOTAL ORGAN INGESTION; INHALATION ROUTES TOTAL 

Livcr 6.4 E-06 NA NA 6.45-06 
I.SE-08 Kidney 2.8E-05 NA NA 2,86-05 
8.86-08 Kidney 1.46-05 NA NA 1.45-05 
1.2E-08 Kidney 1.96-05 NA NA 1,96-05 

Kidney 1,16-05 NA NA 1 16-05 
4.86-08 Kidney 7.76-06 NA NA 7.76-06 
7.66-09 Kidney 1.26-05 ' NA NA 1.26-05 

Kidney 8.95-05 NA NA 8.95-05 
3.65-08 Liver 1.06-02 NA NA 1.05-02 
1.7E-07 Liver 3.46-02 NA NA 3.45-02 
5.66-09 Liver 1.26-03 NA NA 1.25-03 
3.86-08 Liver 7.76-03 ' NA NA 7.76-03 
2.36-05 Immune system 2.06+01 NA NA 2.05+01 
2.46-07 Immune sysiem 2.16-01 NA NA 2.16-01 
7.9E-09 Liver / Kidney 5.16-04 NA NA 5.16-04 
5.06-07 Liver 2.26-02 . NA NA 2.25-02 
2.56-08 Liver 5.06-03 NA NA 5.06-03 
7.06-08 Liver 2.16-02 NA NA 2.16-02 
2.06-06 Liver 3.96-01 NA NA 3.95-01 
2.0E-07 Skin 1.56-02 NA NA 1.56-02 

Kidney 3.36-03 '• NA NA 3.35-03 
NOAEL 1,36-02 • NA NA 1.35-02 

NA NA 
NOA6L 5,96-03 NA NA 5.96-03 

Immune system 9.06-02 NA NA 9.05-02 
Developmental toxicity 2.46-01 NA NA 2.46-01 

2. IE-05 NA NA 
3.06-04 NA NA 

I. 
46-04 2.16+01 0.06+00 |{ 2,16+01 

' . .  . 
1 1 1 

. 4E-04 2.16+01 
4E-04 2.15+01 
4 E-04 2.IE+0I 

4E-04 [f 1 2.1E-r.~ 
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TABLE 9.2I.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET „ _ _ _ , ,  , EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A L(RADIATION) 1 ROUTES TOTAL ORGAN  (ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA [| 4E-04 TOTAL HAZARD ACROSS ALL MEDIA I 2.1E+01 

NOTES: 
NC - Not carcinogenic by this exposure route. -
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 2.4E-01 

-- - Not calculated; dose-response data and/or derma] absorption values are not available. -
-
-

Prepared by: KJA -
Checked by: RAR TOTAL IMMUNE SYSTEM HI - 2.1E+01 

TOTAL KIDNEY HI = 4.0E -03 

TOTAL LIVER HI = 4.9E-01 

-
-

TOTAL NOAEL HI • 1.8E-02 

-
TOTAL SKIN HI • I.5E-02 

MACTEC| Ung and Consulting, Inc. 
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TABLE 9.22.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND j 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOCENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SED1M6NT SEDIMENT LYMAN MILL POND 2-Melhylnaphthalcnc NC NA NC NA Cardiovascular system 1.3E-07 NA 1.6E-08 1.45-07 

4-Chloro-3-mcthylphcnol ! NC NA NC NA Reproductive system 7.16-06 NA 6.9E-07 7.86-06 
4-Nii—iphenol NC NA NC NA -- NA -
Acenaphthylene NC NA NC NA Liver 1.86-07 " NA 2.3E-08 2.06-07 
Bcnzo(a)anlhraccnc 3.0E-09 NA 3.8E-10 NA 3.3E-09 I Kidney 2.4E-06 NA 3.06-07 2.76-06 
Ben_o(a)pyrcnc 3.16.8 NA 3.9E-09 NA 3.5B-08 jr.'. Kidney 2.5E-06 NA 3.16-07 2.86-06 
Bci_o(b)ll_—inthcnc 4.86-09 NA 6.0E-10 NA 5.4B-09 j.vkidncy 3.86-06 NA 4.86-07 4.36-06 
Bcr_o(g,—Operylenc NC NA NC NA i Kidney 2.56-06 NA 3.26-07 2.96-06 
Bcnzo(k)nuoranthcne 2.26-10 NA 2.8E-II NA 2.5B-10 _| Kidney 1.86-06 NA 2.3E-07 2.06-06 
bis(2-Ethylhexyl)phthalate 1.16-10 NA 1.0E-II NA I.2B-I0 j Liver 6.66-06 NA 6.46-07 7.36-06 
Dibc——<a.hJanthracenc
Indcno(1.2.3-cd)pyrcne 

, 8.26-09 
2.95-09 

NA 
NA 

1.0E-09 
3.6E-I0 

NA 
NA 

9.2E-09 
3.26-09 

i i Kidney 
j Kidney 

6.56-07 
2.36-06 

NA 
NA 

8.36-08 
2.96-07 

7.46-07 
2.65-06 

N-Nitroso-di-n-propy!aminc 1.35-08 NA 1.3E-09 NA 1.56-08 | • - NA - V 

Pentachlorophcnol 2.46-10 NA 5.96-11 NA 3.06-10 Liver / Kidney 1.26-06 ' NA 2.96-07 1,56-06 
Phcnanth—nc NC NA NC NA : Kidney 2.46-06 , NA 3,06-07 2.76-06 
alpha-Chlordane J 1.66-11 NA 6.36-13 NA 1.76-11 •i1 Liver 1.66-06 , NA 6.36-08 1,75-06 
Aroclor-1254 1.46-09 NA 1.96-10 NA 1.66-09 Immune system 6.26-04 ' NA 8.56-05 7.16-04 
Aroclor-1260 7.96-11 NA I.IE-II NA 8.96-11 Immune sysiem 3.46-05 NA 4.75-06 3.96-05 
Aroclor-1268 3.56-10 NA 4.7E-1I NA 4.05-10 Immune system 1.56-04 NA 2.16-05 1.76-04 
Dieldrin 1.06-10 NA 9.96-12 NA 1.16-10 Liver 2.26-06 NA 2.26-07 2.55-06 
Endosulfan II 1 NC NA NC NA Kidney 2.16-08 NA 2.16-09 2.35-08 
5ndosulfan sulfate NC NA NC NA Kidney 1.26-08 NA 1.26-09 1.35-08 
gamma-Chlordane 7.66-12 NA 3.0E-13 NA 7.9B-12 i. . Liver 7.66-07 • NA 3.06-08 7,96-07 
Technical Chlordane  6.66-10 NA 2.6E-I1 NA 6.86-10 . ; /• Liver 6.6B-05 ' NA 2.66-06 6.85-05 
Antimony NC NA NC NA Adverse clinical signs 2.0B-O4 : NA 206-04 
Arsenic 1.45-08 NA 4.1E-I0 NA 1.45-08 f Skin 5.46-04 NA 1.66-05 5.66-04 
Cadmium NC NA NC NA Ij Kidney 5.36-05 NA 2.15-06 5.66-05 
Chromium NC NA NC NA t !NOAEL 1.76-03 NA 1.75-03 
Lead NA NA i 1 NA 
Manganese NC NA NC NA iJ.NOAEL 3.06-04 NA 3,05-04 
Mercury NC NA NC NA Immune system 5.36-05 NA 5.36-05 
Nickel NC NA NC NA Developmental toxicily 8.86-05 NA 8.86-05 
Thallium NC NA NC NA NOAEL 1.86-04 NA I.S6-04 
Vanadium NC NA NC NA '. NOAEL 1.56-04 NA 1.56-04 
Toxicity equivalency (Dioxins/Furans) - Mam 3.96-07 NA 1.1 E-08 NA 4.06-07 NA 
Toxicity Equivalency (PCB Congeners) • Man 7.26-09 NA 2.1E-10 NA 7.4B-09 ; 

_ 
NA 

CHEMICAL TOTAL 4.86-07 -- 2.06-08 - 56-07 4.2B-03 0.0E+O0 1.46-04 45-03 

• . • 

RADIONUCLIDE TOTAL | | | | 1 1 1 
• EXPOSURE POINT TOTAL 56-07 46-03 

6XPOSUR6 MBDIUM TOTAL 56-07 45-03 
SEDIMENT TOTAL .  5E-07. 4E-03 

SURFACE SURFACB WATER LYMAN MILL POND Acenaphthylene NC NA NC NA Liver 5.66-10 NA 5.66-10 
WATER bis(2-Ethylhcxyl)phthalale . 3.5E-10 NA 6.06-08 NA , 6.16-08 Liver 2.2E-05 NA 3.85-03 3.86-03 

Aldrin 5.76-10 NA 5.76-09 NA  6.36-09 Liver 2.0E-05 NA 2.06-04 . 2.26-04 
alpha-Chlordahc 9.76-12 NA 2.3E-09 NA 2.36-09 Liver 9.76-07 NA 2.35-04 2.35-04 
Endosulfan Sulfate NC NA NC NA Kidney 1.46-08 NA 1.46-08 
Endrin Aldehyde NC NA NC NA Nervous system 4.26-07 NA 3.46-05 3.45-05 
gamma-Chlordane 1. IE-II NA 2.5E-09 NA 2.56-09 Liver I.1E-06 NA 2.56-04 2.55-01 
Arsenic 1.06-08 NA 7.26-09 NA 1.76-08 Skin 3.9E-04 NA 2.86-04 6.76-04 
Barium NC NA NC NA Cardiovascular system 7.6E-06 NA 7.96-05 8,66-05 
Chromium NC NA NC NA NOAEL 2.05-05 NA 1.16-03 1.1 E-03 
Lead NA NA -- . NA 

MACTEC Engineering and Consulting, Inc. 



TABLE 9.22.CT j 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL j 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND jl 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK •1 NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
!ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Manganese NC NA NC NA , NOAEL 1.4E-04 NA 2.55-03 2.65-03 
Mercury NC NA NC NA Immune system 3.36-07 NA 3.46-06 3.86-06 
Thallium NC NA NC NA •-OAEL 7.0E-04 NA 5.06-04 1,26-03 
Nitrate NC NA NC NA Hematological system 1.2E-05 NA 1.26-05 
Nitrite-N NC NA NC NA Hematological system 2. IE-05 NA 2.16-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.86-08 NA 6.56-5 NA 6.5E-05 NA 

CHEMICAL TOTAL 3.9E-08 6,56-05 - 7E-05 1.3E-03 0.06+00 9.06-03 IE-02 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I  I I 
76-05 

1 1 1 
16-02 

EXPOSURE MEDIUM TOTAL 7E-05 16-02 

SURFACE WATER TOTAL 7E-05 IE-02 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 4.16-06 NA NA 4.1E-06 
Benzo(a)_ilht_ccne 2.36-08 NA NA NA 2.36-08 Kidney 1.86-05 NA NA 1.8E-05 
Bcr_o(a)pyrene 1.16-07 NA NA NA 1.16-07 Kidney . 8.95-06 NA NA 8.96-06 
Bci_o(b)nuoranthene 1.56-08 NA NA NA 1.56-08 Kidney I.2E-05 NA NA 1.26-05 
Bcnzo(g,h.i)peryIcnc NC NA NA NA Kidney 695-06 NA NA 6,95-06 
Di——zrXa,h)anthraccne 6.16-08 NA NA NA 6.16-08 . •Kidney 4.96-06 NA NA 4,96-06 
lndeno(1,23 -cd)pyrenc 9.76-09 NA NA NA 9.76-09 Kidney 7,76-06 NA NA 7.76-06 
Phenanthr-ne NC NA NA NA Kidney 5.76-05 NA NA 5.76-05 
4,4'-DDD 4.55-08 NA NA NA 4.56-08 Liver 6.66-03 NA NA 6.65-03 
4,4'-DDE 2.16-07 NA NA NA 2. IE-07 Liver 2.25-02 NA NA 2.25-02 
4.4'-DDT 7,16-09 NA NA NA 7.1 E-09 Liver 7.36-04 NA NA 7.35-04 
alpha-Chlordane 4,95-08 NA NA NA 4.96-08 Liver 4.95-03 NA NA 4.96-03 
Aroclor-1254 3.011-05 NA NA NA 3.0E-O5 Immune system 1.3E+01 NA NA 1,36+01 
Aroclor-1268 3.06-07 NA NA NA 3.0E-07 Immune system 1.35-01 NA NA 1.35-01 
beta-BHC 1.05-08 NA NA NA 1.0E-08 Liver / Kidney 3.36-04 NA NA 3.35-04 
Dieldrin 6.46-07 NA NA NA 6.46-07 Liver 1.46-02 NA NA 1.46-02 
gamma-Chlordane 3.26-08 NA NA NA 3.26-08 Liver 3.26-03 NA NA 3.26-03 
Heptachlor Epoxide 8.96-08 NA NA NA 8.96-08 Liver 1.36-02 NA NA 1.36-02 
Technical Chlordane 2.5E-06 NA NA NA 2.5E-06 Liver 2.56-01 NA NA 2.56-01 
Arsenic 2.56-07 NA NA NA 2.5E-07 Skin 9.86-03 NA NA 9.86-03 
Cadmium NC NA NA NA ' Kidney 2.16-03 NA NA 2.15-03 
Chromium NC NA NA NA NOAEL 8.06-03 NA NA 8.06-03 
Lead - NA NA NA - NA NA 
Manganese NC NA NA NA NOAEL 3.86-03 NA NA 3.86-03 
Mercury NC NA NA NA Immune system 5.76-02 NA NA 5.76-02 
Mercury (methyl) NC NA NA NA Development- toxicity 1.5E-01 NA NA 1.56-01 _ 

rring and Consulting, Inc. 



TABLE 9.22.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK , NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 
Toxicity Equivalency (Dioxins/Furans) - Mam 

2.7E-05 
3.95-04 

NA 
NA 

NA 
NA 

NA 
NA 

2.76-05 
3.96-04 1 -

NA 
NA 

NA 
NA 

1 
CHEMICAL TOTAL 4.5E-04 4E-04 1 I.4E+01 O.OE+00 1.45+01 

•1 
RADIONUCLIDE TOTAL I I 1 1 : ,  i 1 1  . 1 

EXPOSURE POINT TOTAL 4E-04 ri4' 1.46+01 
6XPOSU-6 MEDIUM TOTAL 4E-04 1,45+01 

COMBINED FISH DIET TOTAL 4E-04 1.4E+01 

[ [RECEPTOR T O T A L 5E-04 1.4E-H)! 

T O T A L RISK A C R O S S A L L MEDIA || 5E-04 || ' T O T A L H A Z A R D A C R O S S A L L M E D I A I.4E-HI1 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI • 
NC - Not carcinogenic by Ihis exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 
-- - Not calculated; dose-response dala and/or dermal absorption values arc not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI 
Checked by: RAR TOTAL IMMUNE SYSTEM HI " 

TOTAL KIDNEY Hl = 
TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI " 
TOTAL REPRODUCTIVE SYSTEM HI 

TOTAL SKIN H I  " 

MACTEC Engineering and Consulting, Inc. 



TABLE 9.23.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE : 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE !• 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

jORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND 2-Mc—ylnaphthalene NC NA NC NA Cardiovascular system 2.06-07 | NA 7.4E-08 2.75-07 

4-Ch„ro-3-methylphcnoI NC NA NC NA Reproductive system 1.16-05 •• NA 3.26-06 1.46-05 

4-Nitrophenol NC NA NC NA - NA 
Acenaphthylene NC NA NC' NA Liver 2.8E-07 NA 1.16-07 3.96-07 
Bern_{a)anth—.ene 3.5E-09 NA 1.36-09 NA 4.8E-09 Kidney 3.76-06 NA 1.46-06 5,15-06 

Bcnzo(a)pyrcnc 3.6E-08 NA 1.36-08 NA 4.96-08 Kidney 3.86-06 NA 1,45-06 5.26-06 
Bci_ofb)-uon_ilhcnc 5.6E-09 NA 2.16-09 NA 7.66-09 Kidney 5.9E-06 NA 2.26-06 8.16-06 
Benzo(g,h,i)pcrylene NC NA NC NA . Kidney 4.0E-06 NA 1.56-06 5.46-06 
Bcnzo(k)nuor_i thene 2.6E-I0 NA 9.75-11 NA 3.66-10 Kidney 2.8E-06 NA 1.06-06 3,86-06 
bis(2-Ethylhexyl)phthalale 1.26-10 NA 3.56-11 NA 1.66-10 Liver I.0E-05 NA 2.96-06 1.36-05 
Di——_(_h)anth—ccnc 9.5E-09 NA 3.56-09 NA 1.3E-08 Kidney 1.06-06 NA 3.86-07 1.45-06 
Indcno(l ,2,3-cd)pyrcne 3.36-09 NA 1.26-09 NA 4.6E-09 Kidney 366-06 NA 1.35-06 4'96-06 
N-Nilroso-di-n-propylamine 1.5E-08 NA 4.46-09 NA 2.0E-08 NA 
Pentachlorophcnol 2.8E-10 NA 2.05-10 NA 4.9E-10 Liver / Kidney 1.86-06 NA 1.35-06 3.26-06 
Phenanthrene NC NA. NC NA Kidney 3.76-06 NA 1.46-06 5.16-06 
alpha-Chlordane 1.95-11 NA 2.2E-12 NA 2 IE-IT Liver 2.56-06 , NA 2.96-07 2.86-06 
Aroclor-1254 1.76-09 NA 6.7E-10 NA 2.36-09 Immune system 9.76-04 NA 3.96-04 1.45-03 
Aroclor-1260 9.2E-1I NA 3.76-11 NA 1.36-10 Immune system 5.36-05 NA 2.16-05 7.56-05 

" Aroclor-1268 4.1E-10 NA 1.66-10 NA 5.76-10 Immune system 2.46-04 NA 9.56-05 3.36-04 
Dieldrin 1.2E-10 NA 3.46-11 NA 1.5E-I0 , Liver 3.5E-06 ; NA 1.05-06 4.56-06 
Endosulfan II NC NA NC NA Kidney 3.36-08 : NA 9.45-09 4.26-08 
Endosulfan sulfate NC NA NC , NA Kidney 1.96-08 NA 5.56-09 2.56-08 . 
gamma-Chlordane" 8,96-12 NA 1.06-12 NA 9.9E-I2 Liver 1.26-06 ! NA 1.46-07 1.36-06 
Technical Chlordane 7.7E-10 NA 8.86-11 NA 8.5E-10 Liver 1.05-04 NA 1.26-05 1.16-04 
Antimony NC NA NC NA Adverse clinical signs 3.16-04 ' NA 3.16-04 
Arsenic L6E-08 NA 1.46-09 NA 1.86-08 Skin 8.4E-04 NA 7.26-05 9.26-04 
Cadmium NC NA NC NA Kidney 8.3E-05 NA • 9.55-06 • 9,36-05 
Chromium NC: NA NC NA NOAEL 2.6E-03 NA 2.66-03 
Lcad NA NA - NA 
Manganese NC NA NC NA NOAEL 4.7E-04 NA 4,76-04 
Mercury NC NA NC NA Immune system 8.2E-05 NA 8.25-05 
Nickel NC NA NC NA Developmental toxicity I.4E-04 NA 1.4E-04 
Thallium NC NA NC NA NOAEL 2.96-04 NA 2.9E-04 
Vanadium NC NA NC NA ,NOAEL 2.45-04 NA 2.46-04 

) Toxicity Equivalency (Dioxins/Furans) • Mam 
Toxicity Equivalency (PCB Congeners) - Man 

4.66-07 
8.4E-09 

NA 
NA 

3.9E-08 
7.26-10 

NA 
NA 

4.95-07 
9.16-09 

1 - NA 
NA 

-

CHEMICAL TOTAL 5.66-07 - 6.8E-08 ~ 66-07 1 6.56-03 0.06+00 6.26-04 | 7E-03 
1 

• • 

RADIONUCLIDE TOTAL | | | | ' i i . i 
EXPOSUR5 POINT TOTAL I 6E-07 76-03 

EXPOSURE MEDIUM TOTAL, 6E-07 i . 76-03 
SEDIMENT TOTAL 1 6E-07 i . . . . 7E-03 

SURFACE 
WATER 

SURFACE WATER LYMAN MILL POND Acenaphthylene 
bis(2-Elhylhexyl)phlhalale 
Aldrin 

NC 
4.06-10 
6.66-10 

NA 
NA 
NA 

NC 
5.66-08 
5.36-09 

NA 
NA 
NA 

5.6E-08 
5.9E-09 

(Ui! | - i  m 

! \ Liver
j ] 1 Liver 

8.7E-10 
3.46-05 
3.06-05 

NA 
NA 
NA 

4.66-03 
2,45-04 

8.76-10 
4.76-03 
2.76-04 

alpha-Chlordane 1.16-11 NA 2.1 E-09 NA 2.1 E-09 I'lj Liver 1.56-06 NA 2.86-04 2,86-04 
Endosulfan Sulfate NC NA NC NA , '•' Kidney 2.16-08 NA - 2.15-08 
Endrin Aldehyde NC NA NC NA Nervous system 6.66-07 NA 4.16-05 4,26-05 
gamma-Chlordane 1.26-11 .NA 2.36-09 , NA ,. , 2.3E-09 i Liver 1.76-06 . ..NA 3.16-04 3.16-04 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.23.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Arsenic 1.2E-08 NA 6.6E-09 NA 1.86-08 Skin 6.16-04 NA 3.4E-04 9.56-04 
Barium NC NA NC NA Cardiovascular system 1.26-05 NA 9.65-05 1.16-04 
Chromium NC NA NC NA NOAEL 3.06-05 NA 1.4E-03 1.46-03 
Lea- NA - NA NA 
Manganese NC NA NC NA NOAEL 

_
2.16-04 NA 3.06-03 3.36-03 

Mercury NC NA NC NA Immune system 5.26-07 NA 4.26-06 4.76-06 
Thallium NC NA NC NA NOAEL 1.1 E-03 NA 6.26-04 1.76-03 
Nitrate NC NA NC NA Hematological system 1.9E-05 NA 1.96-05 
Nilrilc-N NC NA NC NA Hematological system 3.3E-05 NA 3.35-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.3E-08 NA 6.0E-05 NA 6.06-05 NA 

CHEMICAL TOTAL 4.6E-08 . - 6.05-05 - 66-05 2,1 E-03 0.0E+OO 1.15-02 16-02 

RADIONUCLIDE TOTAL | { | | 1 1 1 
EXPOSUR5 POINT TOTAL 66-05 16-02 

EXPOSURE MEDIUM TOTAL 66-05 ' 16-02 

SURFACE WATER TOTAL 6E-05 IE-02 

BIOTA COMBINED FISH DIET LYMAN MILL POND Acenaphthylene NC NA NA NA Liver 4,26-06 NA NA 4.26.06 
Bcnzo(a)anlr—icene 
Bcri2o(a)pyTcnc 

1.76-08 
8.76-08 

NA 
NA 

NA 
NA 

NA 
NA 

1.76-08 
8.76-8 

, i Kidney 
!.i Kidney 

1.95-05 
9,26-06 

NA 
NA 

NA ' 
NA 

1.96-05 
9.25-06 

Bcnzo(b)fluo—nthene 1.26-08 NA' NA NA 1.26-08 !*! Kidney 1.36-05 NA NA 1.36-05 
Benzol g,h,i)pcrylene NC NA NA NA .-i Kidney 7.15-06 NA NA 7.16-06 
Dibenzo(a,h)anthraccne 4.76-08 NA NA NA 4.7E-08 • Kidney 5.06-06 NA NA 5.06-06 
lndeno(1.2,3-cd)pyrcne 7.56-09 NA NA NA 7.5E-09 Kidney 8.05-06 NA NA 8.05-06 
Phenanthrene 
4,4'-DDD 

NC 
3.5E-08 

NA 
NA 

NA 
NA 

.NA 
NA 3.56-08 

(1 Kidney 
-Liver 

5.96-05 
6.8E-03 

NA 
NA 

NA 
NA 

5.96-05 
6.86-03 

4.4'-DDE 1.65-07 NA NA NA 1.6E-07 Liver 2.2E-02 NA NA 2.26-02 
4,4'-DDT 5.56-09 NA NA NA 5.56-09 Liver 7.56-04 NA NA 7.56-04 
alpha-Chlordane 3.86-08 NA NA NA 3.8E-08 Liver 5.06-03 NA NA 5.06-03 
Aroclor-1254 2.36-05 NA NA NA 2.3E-05 Immune system 1.36+01 NA NA 1.3E+01 
Aroclor-1268 2.3E-07 NA NA NA 2.3E-07 Immune system 1.4E-01 NA NA 1.4E-01 
beta-HC 7.86-09 NA NA NA 7.8E-09 Liver/Kidney 3.46-04 NA NA 3.46-04 
Dieldrin 4.96-07 NA NA NA 4.96-7 [ Liver 1.4E-02 NA NA 1.46-02 
garnina-Chlordanc 2.56-08 NA NA NA 2.56-08 Liver 3.36-3 NA NA 3.36-03 
Heptachlor Epoxide 6.96-08 NA NA NA 6.9E -08 Liver 1.46-02 NA NA 1.46-02 
Technical Chlordane 1.96-06 NA NA NA 1.96-06 Liver ' 2.65-01 NA NA 2.66-01 
Arsenic 1.96-07 NA NA NA 1.95-07 _, Skin 1.06-02 NA NA 1.06-02 
Cadmium NC NA NA NA : • Kidney 2.16-03 NA NA 2.15-03 
Chromium NC NA NA NA iii NOAEL 8.36-03 NA NA 8.36-03 
Lead - NA NA NA • •• NA NA 
Manganese NC , NA NA NA NOAEL 3.96-03 NA NA 3,96-03 
Mercury NC NA • NA NA Immune system 5.96-02 NA NA 5.96-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 1.6E-01 NA NA 1.65-01 

MACTEC t ting and Consulting, Inc 
51226.35 
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TABLE 9.23.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
JPRGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 2.16-05 NA NA NA 2. IE-05 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.0E-04 NA NA NA 3.0E-04 -- NA NA 

CHEMICAL TOTAL 3.5E-04 - - -- ., 36-04 1.46+01 .0.06+00 1.45+01 

RADIONUCLIDE TOTAL | 1 1 .  , II . , 1 . 1 1 
EXPOSURE POINT TOTAL | | 3E-04 1.4E+01 

5XPOSUR6 M5DIUM TOTAL II . . 3E-04 1.4E+01 
COMBINED FISH DIET TOTAL II -E-04 I.4E+0I 

R E C E P T O R T O T A L 4 E-04 1.4E-H.I 

T O T A L RISK A C R O S S A L L MEDIA 4 E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.4E+01 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI • 

NC - Nol carcinogenic by this exposure roulc. TOTAL CARDIOVASCULAR SYSTEM HI • 

NA - Nol applicable; exposure route not applicable for (his chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

- - Nol calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: RAR TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI = 

TOTAL LIVER III 

TOTAL NERVOUS SYSTEM HI = 


TOTAL NOAEL HI = 


TOTAL REPRODUCTIVE SYSTEM HI = 


TOTAL SKIN HI = 


MACTEC Engineering and Consulting, Inc. 
,5122623 
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TABLE 9.24.CT | 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND i 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 1! NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND 2-Melhylnaphihalene NC NA NC NA Cardiovascular system 2.4E-06 NA 3.56-07 2.7E-06 

4-ChIoro-3-methylphcnol ' NC NA NC NA Reproductive system I.3E-04 NA 1.55-05 1.56-04 

4-Nilrophcnol NC NA NC NA NA 
Acenaphthylene NC NA NC NA Liver 3.4E-06 NA 4.96-07 3.95-06 
8enzo(a.anlhracenc 2.8E-08 NA 4.05-09 NA 3.26-08 Kidney 4.4E-05 NA 6.5 E-06 5.16-05 
Benzo(a)pyrene 2.96-07 NA 4.2E-08 NA 3.36-07 Kidney 4.6E-05 NA ' 6.76-06 5.36-05 
Benzofbjnuo—nthene 4.5E-08 NA 6.55-09 NA 5.16-08 Kidney 7. IE-05 NA I.0E-05 8.26-05 
Benzo(g,h,i)p-yIene NC NA NC NA Kidney 4.7E-05 NA 6.9E-06 5.45-05 
Bcnzo(k)fluorantri-ie 2.16-09 NA 3.05-10 NA 2.4E-09 Kidney 3.36-05 NA 4.8E-06 3.86-05 
bis(2-Elhylhcxyl)phlhalate 9.96-10 NA 1.16-10 NA I.IE-09 Liver 1.25-04 NA 1.4E-05 1.45-04 
Dibcnzo(a,h)anthraccne 7.6E-08 NA 1.15-08 NA 8.7E-08 , . Kidney 1.26-05 NA 1.8E-06 1.46-05 
Indcno( 1,2.3-cdjpyrcnc 2.7E-08 NA 3.96-09 NA 3.IB-08 , • Kidney 4.35-05 NA 6.2E-06 4.95-05 
N-Nilrc-O-di-n-propylaminc 1.2E-07 NA 1.45-08 NA I.4B-07 - NA --
Pentachlorophcnol 2.3E-09 NA 6.46-10 NA 2.96-09 Liver / Kidney 2.26-05 NA 6,26-06 2.86-05 
Phenanthrene NC NA NC NA . Kidney 4.46-05 NA 6.56-06 5.16-05 
alpha-Chlordane I.5E-10 NA 6.86-12 NA 1.6E-10 Liver 3.06-05 NA 1.46-06 3.25-05 
Aroclor-1254 I.3E-08 NA 2.16-09 NA 1.5E-08 Immune system 1.25-02 NA 1.85-03 1,36-02 
Aroclor-1260 7.3E-10 NA 1.16-10 NA 8.5E-I0 Immune sysiem 6.46-04 NA 1.05-04 7.45-04 
Aroclor-1268 3.3E-09 NA 5.16-10 NA 3.86-09 Immune system 2.86-03 NA 4.55-04 3.36-03 
Dieldrin 9.6E-10 NA 1.16-10 NA I.IE-09 11 l-'vcr 4.26-05 NA 4.76-06 4.66-05 
Endosulfan II NC NA NC NA i Kidney 4.05-07 NA 4.45-08 4.45-07 
Endosulfan sulfate NC NA NC NA Kidney 2.36-07 NA 2,66-08 2.66-07 
gamma-Chlordanc 7.IE-1I NA 3.26-12 NA 7.4E-II ,Liver 1.45-05 NA 6.46-07 1.56-05 
Technical Chlordane 6.16-09 NA ' 2.76-10 NA 6.46-09 Liver 1.25-03 NA 5.56-05 1.36-03 
Antimony NC NA NC NA Adverse clinical signs 3.76-03 NA 3.75-03 
Arsenic 1.36-07 NA 4.45-09 NA 1.3B-07 , ! Skin 1.06-02 NA 3.45-04 1.06-02 
Cadmium NC NA NC NA Kidney 1.05-03 NA 4,56-05 1.06-03 
Chromium NC NA NC NA NOAEL 3.26-02 NA 3.26-02 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 5.66-03 NA 5.66-03 
Mercury NC NA NC NA Immune system 9.86-04 NA 9.86-04 
Nickel NC NA NC NA Developmental toxicity 1.66-03 NA 1.66-03 
Thallium NC NA NC NA NOAEL 3.46-03 NA 3.46-03 
Vanadium NC NA NC NA NOAEL 2.9B-03 NA 2.95-03 
Toxicity equivalency (Dioxins/Furans) - Mam 3.66-06 NA I.2E-07 NA 3.86-06 - NA 
Toxicity 6quivalency (PCB Congeners) - Mali 6.75-08 NA 2.3E-09 NA 6.9E-08 NA 

CH6MICAL TOTAL 4.56-06 	 2. IE-07 5E-06 ' 7.8B-02 0.06+00 2.96-03 86-02 
, 

RADIONUCLID6 TOTAL | |  I I 1 1 1
EXPOSURE POINT TOTAL 56-06 85-02, . 

EXPOSURE MEDIUM TOTAL 5E-06 86-02 
SEDIMENT TOTAL 5E-06 8E-02 

SURFACE SURFAC6 WATER LYMAN MILL POND Acenaphthylene NC NA NC NA 	 Liver 2.66-09 NA .. 2.65-09 
WATER 	 bis(2-Elhylhcxyl)phthalale 8.16-10 NA 2.16-08 NA 2.26-08 Liver 1.06-04 NA 2.66-03 2,76-03 

Aldrin 1.36-09 NA 2.06-09 NA • 3.36-09 Liver 9.16-05 NA 1.46-04 2.36-04 
alpha-Chlordane 2.36-11 NA 7.9E-10 NA 8.16-10 Liver 4.56-06 NA 1.66-04 1.66-04 
Endosulfan Sulfate NC NA NC NA Kidney 6.3E-08 NA 6.35-08 
Endrin Aldehyde NC NA NC NA Nervous system 2.0E-06 NA 2.36-05 2.55-05 
gamma-Chlordane 2.5E-11 NA 	 8.76-10 NA i 9.06-10 Liver 5.06-06, . -NA . . , 1.76-04 1.86-04.. 

M A C T E C Engineering and Consulting, I n c 
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TABLE 9.24.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM PINAL : 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND "", 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

Arsenic 2.36-08 NA 2.55-09 NA 2.66-08 Skin 1.86-03 NA 2.0E-04 2.0E-03 
Barium NC NA NC NA Cardiovascular system 3.66-05 NA 5.5E-05 9,06-05 
Chromium NC NA NC NA NOAEL 9.16-05 NA 7.8E-04 8.7E-04 
Lead - NA -' NA - NA 
Manganese NC NA NC NA NOAEL 6.4E-04 NA 1.7E-03 2.4E-03 
Mercury NC NA NC NA Immune system 1.6E-06 NA 2.4E-06 39E-06 
Thallium NC NA NC NA NOAEL 3.3E-03 NA 3.5E-04 3.66-03 
Nitrate NC NA NC NA Hematological system 5.6E-05 NA 5.66-05 
Nitrile-N NC NA NC NA Hematological system 1.0E-04 NA - 1.OE-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.6E-08 NA 2.3E-05 NA 2.3E-05 NA 

CHEMICAL TOTAL 9.26-08 2.36-05 - 26-05 6.2E-03 0.05+00 6.2E-03 15-02 

EXPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL | | I I 
26-05 

1 1 1 
IE-02 

EXPOSURE MEDIUM TOTAL 26-05 15-02 

SURFACE WATER TOTAL 2E-05 IE-02 

BIOTA COMBINED FISH DIET LYMAN MILL POND Accnaphlhylcne NC NA NA NA Liver 6.45-06 NA NA 646-06 
Bcnzo(a)anth—ccnc 1.86-08 NA NA NA 1.86-08 Kidney 2.86-05 NA NA 2.85-05 
Bcnzo(a)pyrene 8.85-08 NA NA NA 8.S6-08 Kidney 1.45-05 NA NA • 1.45-05 
Benzo(b)l1uC—inlhcne 1.26-08 NA NA NA 1.25-08 Kidney 1.96-05 NA NA 1.96-05 
Bcnzo(g,h.i)pcryIenc NC NA NA NA Kidney 1.16-05 .NA NA 1.15-05 
Oil—nzo(a,h)anlhracene 4.86-08 NA NA NA 4.86-08 j Kidney 7.76-06 NA NA 7.76-06 
1 ndcno( 1,2,3-cd)pyrcnc 7.66-09 NA NA NA 7,66-09 ' Kidney 1.26-05 NA NA 1.25-05 
Phcnanlhrcnc NC NA NA NA i Kidney 8.96-05 NA NA 8.96-05 
4,4,-DDD 3.6E-08 NA NA NA 3.66-08 j Liver 1.0E-02 NA NA 1.05-02 
4,4'-DD_ 1.76-07 NA NA NA I.7E-07 j Liver 3.45-02 NA NA 3.46-02 
4.4,-DDT 5.6E-09 NA NA NA 5.6E-09 Liver 1.26-03 NA NA 1.26-03 
alpha-Chlordane 3.8E-08 NA NA NA 3.8E-08 i Liver 7.76-03 NA NA 7.76-03 
Aroclor-1254 2.35-05 NA NA NA 2.3E-05 Irrimune system 2.06+01 NA NA 2.05+01 
Aroclor-1268 2.46-07 NA NA NA 2.4E-07 Immune system 2.16-01 NA NA 2.16-01 
bela-BHC 7.96-09 NA NA NA 7.96-09 Liver / Kidney 5.16-04 NA NA 5,16-04 
Dieldrin 5.06-07 NA NA NA 5.06-07 Liver 2.26-02 NA NA 2.26-02 
gamma-Chlordane 2.56-08 " NA NA NA 2.5E-08 Liver 5.06 -03 NA NA 5.06-03 

- - Heptachlor Epoxide 7.06-08 NA NA NA 7.06-08 ii';' Liver 2.16-02 NA NA 2.15-02 
Technical Chlordane 2.06-06 NA NA NA 2.06-06 j . Liver 3.96-01 NA • NA 3.95-01 
Arsenic 
Cadmium 

2.06-07 
NC 

NA 
NA 

NA 
NA 

NA 
NA 

2.05-07 •ti. Skin 

jii; Kidney 
1.56-02 
3.36-03 

NA 
NA 

NA 
NA 

1.56-02 
3.36-03 

Chromium NC NA NA NA !-NOAEL 1.36-02 NA NA 1,36-02 
Lead - NA NA NA - NA NA 
Mangancsc NC NA NA NA NOA6L 5.96-03 NA NA 5.96-03 
Mercury NC NA NA NA Immune system 9.06-02 NA NA 9.06-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 2.46-01 NA NA 2.46-01 

MACTEC| ring and Consulting, Inc 
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TABLE 9.24.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD • 

CARCINOGENIC RISK 1 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE, EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL | ORGAN ROUTES TOTAL 

Toxicity Equivalency (PCB Congeners) - Man 2. IE-05 NA NA NA 2.15-05 NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.0E-04 NA NA NA 3.06-04 - . ; NA NA 

CHEMICAL TOTAL 3.55-04 46-04 2.IE+01 0.0E+O0 . 2.16+01 

|
RADI0NUCLID5 TOTAL | | 1 . 1 1 •  I I . 1 

6XPOSU-6 POINT TOTAL 46-04 1 2.16+01 

6XPOSUR6 M6DIUM TOTAL 46-04 2.16+01 1 
COMBINED FISH DIET TOTAL 4E-04 i , . • 2.1E+01 

R E C E P T O  R T O T A  L 4E-04 2.2E+0I 

T O T A  L RIS  K A C R O S  S A L  L MEDI  A 4E-04 T O T A  L H A Z A R  D A C R O S  S A L  L M E D I  A 2.2E+01 

NOTES: TOTAL ADVERSE CLINICAL SIGNS HI • 

NC - Nol carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 

NA - Not applicable; exposure route not applicable for Ihis chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

-- - Not calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI • 

Checked by: RAR TOTAL IMMUNE SYSTEM HI > 

TOTAL KIDNEY HI • 
TOTAL LIVER HI • 

TOTAL NERVOUS SYSTEM HI • 

TOTAL NOAEL HI • 

TOTAL REPRODUCTIVE SYSTEM HI • 

TOTAL SKIN HI • 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.25.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND Benzo(a)anthraccnc 3.76-11 " NA 9.36-12 NA 4.66-11 Kidney 2.9E-08 NA 7.46-09 3.76-08 
Ber_o(a)pyrene 4.45-10 NA 1.16-10 NA 5.5E-10 Kidney 3.5E-08 NA 8.96-09 4.46-08 
Benzo(b)-——mthene 7.66-11 NA 1.96-11 NA 9,56-11 Kidney 6. IE-08 NA 1.56-08 7.66-08 
Bei_o(g,h,Operylene NC NA NC NA Kidney 2.26-08 NA 5.46-09 2.75-08 
8cnzo(k)fluor_i—cnc 4.4E-12 NA 1.15-12 NA 5.5E-I2 Kidney 3.5E-08 NA S.9E-09 4.4E-08 
-s(2-Elhyu-xyl)phlhalale 1.55-12 NA 2.86-13 NA 1.76-12 Liver 9.16-08 NA 1.85-08 1.16-07 
Indeno(l,2,3-cd)pyrene 3.76-11 NA 9.3E-12 NA 4.65-11 Kidney 2.96-08 NA 7.46-09 3.76-08 
Phenanthrene NC NA NC NA Kidney 2.76-08 NA 6.96-09 3.46-08 
alpha-Chlordane 2.66-13 NA 2.0E-14 NA 2.85-13 Liver 2.66-08 NA 2.06-09 2.86-08 
gamma-Chlordane 2.96-13 NA 2.36-14 , NA 3.26-13 Liver 2.95-08 NA 2.35-09 3.26-08 
Arsenic 3.95-10 NA 2.36-11 NA 4.15-10 Skin 1.55-05 NA 8.85-07. 1.66-05 
Cadmium NC NA NC NA Kidney 4,05-06 NA 3.15-07 4.36-06 
Chromium NC NA . NC NA NOAEL 2.65-05 NA 2.66-05 
Lead NA - NA - NA 
Manganese NC NA NC NA NOAEL 1.I5-0S NA 1.16-05 
Vanadium NC NA NC NA NOAEL 4.86-06 NA 4.86-06 
Toxicity Equivalency (Dioxins/Fu—tis) - Mam 2,26-08 NA 1.36-09 NA 2.36-08 NA 

CHEMICAL TOTAL 2.36-08 - 1.4E-09 - 26-08 6.15-05 0.06+00 1.36-06 66-05 

EXPOSURE POINT TOTAL 

RADIONUCLID6 TOTAL | | I I 

26-08 
1 1 1 

66-05 
EXPOSURE MEDIUM TOTAL 26-08 66-05 

SEDIMENT TOTAL 2E-08 6E-05 

SURFACE SURFACE WATER MANTON POND Acenaphthylene NC NA NC • NA Liver 1.36-11 NA .. . 1.36-11 ' 
' WATER bis(2-61hylhexyl)phu_lale 8.05-12 NA 6.76-09 NX 6,76-09 Liver 5.05-07 NA 4.25-04; 4.26-04 

Aldrin 1.36-11 NA 6.46-10 NA 6.56-10 Liver 4.56-07 NA 2.26-05 2.2E-05 
alpha-Chlordane 2.26-13 NA 2.56-10 NA 2.56-10 Liver 2.26-08 NA 2.56-05 2.56-05 
5ndosuffan Sulfate NC NA NC NA Kidney 3.16-10 NA - 3.1E-10 
6ndrin Aldehyde NC NA NC NA Nervous system 9.86-09 NA 3.85-06 3.8E-06 
gamma-Chlordane 2.55-13 NA 2,86-10 NA 2.86-10 Liver 2.56-08 NA 2.85-05 2.86-05 
Arsenic 2.35-10 NA 8.16-10 NA 1.06-09 Skin 9.06-06 NA 3.16-05 4.06-05 
Barium NC NA NC NA Cardiovascular system 1.85-07 NA 8.86-06 8.96-06 
Chromium NC NA NC NA NOA6L 4.56-07 NA 1.35-04 1.36-04 
Lead 
Manganese 

-
NC 

NA 
NA 

-
NC 

NA 
NA NOA6L 

_ 
3.26-06 

NA 
NA 

.. 
2.8E-04 2.86-04 

Mercury NC NA . NC NA Immune system 7.7E-09 NA 3.8E-07 3.96-07 
Thallium NC NA NC NA NOA6L 1.6E-05 NA 5.6E-05 7.26-05 
Nilrale NC NA NC NA Hematological system 2.86-07 NA - 2.85-07 
Nilri tc-N NC NA NC NA Hematological sysiem 4.9E-07 NA •  • 4.96-07 
Toxicity Equivalency (Dioxins/Furans) - Mam .6.56-10 NA 7.36-06 NA 7.36-06 NA 

CH6MICAL TOTAL 9.16-10 • - 7.36-06 76-06 3.16-05 o.oe+oo l.OE-03 , 16-03 

RADIONUCLIDB TOTAL I | I I 1 1 1 
EXPOSUR6 POINT TOTAL 76-06 . 15-03 

EXPOSURE MEDIUM TOTAL 76-06 , 16-03 
SURFACE WATER TOTAL 7E-06 IE-03 

MACTEC Engineering and Consulting, Inc. 
5123(.,35 ' 
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TABLE 9.25.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphthylene NC ' NA NA NA Liver 6. IE-07  NA NA 6.16-07 
Dibcnzo(a,h)anthracene 3.46-08 NA NA NA 3.4E-08 Kidney 8.96-07 NA NA 8.96-07 
Phcnanlhrene NC NA NA NA Kidney 1.26-05 NA NA 1.26-05 
4,4'-DDE 6.3E-08 NA NA NA 6.36-08 Liver 2.25-03 NA NA 2.26-03 
alpha-Chlordane 1.0E-08 NA NA NA 1,06-08 Liver 3.46-04 NA NA 3.46-04 
Aroclor-1254 5.26-06 NA NA NA 5.26-06 Immune system 7.66-01 NA NA 7.66-01 
Aroclor-1268 1.46-06 NA NA NA 1.45-06 Immune sysiem 2.06-01 NA NA 2.06-01 
Dieldrin 1.76-07 NA . NA NA I.7E-07 Liver 1.36-03 NA NA 1.36-03 
Endosulfan Sulfate NC NA NA NA Kidney 2.06-05 NA NA 2.06-05 
gamma-Chlordane 3.86-09 . NA NA NA 3.8E-09 Liver 1.36-04 NA NA 1,36-04 
Technical Chlordane 3.06-07 NA NA NA 3.0E-07 Liver 9,96-03 NA NA 9.96-03 
Lead - NA NA NA NA NA 
Mercury NC NA NA NA Immune system 7.56-02 NA NA 7.56-02 
Mercury (melhyl) NC - NA NA . . .NA Developmental toxicity 1.86-01 NA NA 1.86-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.8E-05 NA NA NA 5.8E-05 NA NA 

CHEMICAL TOTAL 6.5E-05 7E-05 1.26+00 0.06+00 16+00 ; - ' ' - 
RADIONUCLIDE TOTAL | | | | 1 1 1 

[EXPOSURE POINT TOTAL 76-05 . 16+00 

EXPOSURE M6D1UM TOTAL 76-05 16+00 
COMBINED FISH DIET TOTAL 7E-05 IE+00 

R E C E P T O R T O T A L 7E-0S l-E-MJO 

TOTAL RISK ACROSS ALL MEDIA 7E-0S TOTAL HAZARD ACROSS ALL MEDIA 1.2E+.0 

NOTES: 

NC - Nol carcinogenic by this exposure route, TOTAL CARDIOVASCULAR SYSTEM HI 
NA - Not applicable; exposure route not applicable for this chemical/exposure medium, TOTAL DEVELOPMENTAL TOXICITY HI " 

- - Nol calculated; dose-response data and/or dermal absorption values are nol available. 


Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI = 

TOTAL SKIN HI • 

T E C ^ M n i MACTEi neering and Consulting, Inc. 
51226. 
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TABLE 9.26.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND Benzo(a)anthraccne 4.3E-11 NA 3.26-11 NA 7.56-11 Kidney 4.6E-08 NA 3.4E-08 8.0E-08 

Benzo(a)pyrene 5.1E-10 NA 3.86-10 NA 9.06-10 Kidney 5.56-08 NA 4.15-08 9.6E-08 
Benzo(b)iluoran—ene 8.9E-11 NA 6.66-11 NA 1.56-10 Kidney 9.46-08 NA 7.06-08 1.6E-07 
Benzo(g,h,i)perylene NC NA NC NA Kidney 3.36-08 NA 2.56-08 5.8E-0S 
Benzo(k)fl—iran thene 5.1E-12 NA 3.86-12 NA 9.06-12 Kidney 5.56-08 NA 4.16-08 9.6E-08 
bis(2.Elhylhcxyl)phu_lalc I.7E-12 NA 9.75-13 NA 2.76-12 Liver 1.4E-07 NA 8. IE-08 2.2E-07 
lndeno(l,2,3-cd)pyrcne ' 4.35-11 NA 3,26-11 NA 7.56-11 Kidney 4.6E-08 NA 3.4E-08 8.0E-08 
Phenanthrene NC NA NC NA Kidney 4.3E-08 NA 3.2E-08 7.4E-08 
alpha-Chlorc—nc 3.06-13 NA 6.96-14 NA 3.76-13 Liver 4.0E-08 NA ' . • 9.2E-09 4.9E-08 
gamma-Chlordane 3.46-13 NA 7.86-14 NA 4.26-13 Liver 4.6E-08 NA .' 1.0E-08 5.6E-08 
Arsenic 4.56-10 NA 7.86-11 NA 5.36-10 Skin 2.3E-05 NA. 4.0E-O6 2.7E-05 
Cadmium NC NA NC NA Kidney 6.26-06 NA 1.4E-06 7.6E-06 
Chromium NC NA NC NA NOAEL 4.16-05 NA,... 4. IE-05 
Lead NA , - NA - NA 
Manganese NC " NA NC NA NOAEL 1.66-05 NA 1.6E-05 
Vanadium NC NA NC NA NOAEL 7.46-06 NA 7.4E-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.5E-OS NA 4.36-09 NA 3.0E-0S NA 

CHEMICAL TOTAL 2.66-OS 4.96-09 3E-08 	 9.56-05 0.0E+00 ' 5.8E-06 1E-04 

RADIONUCLIDE TOTAL . I 	 i i i . . . . 
EXPOSURE POINT TOTAL 	 3E-08 1E-04 ' 	 1 

EXPOSURE MEDIUM TOTAL 	 3E-08 1E-04. 1
SEDIMENT TOTAL 	 3E-08 I E - 4 

- • 

SURFACE SURFACE WATER MANTON POND Acenaphthylene NC NA NC NA 	 Livcr 2.06-11 NA 2.06-11 
WATER 	 bis(2-Elhylhex"yI)ph—alatc 9.3E-12 NA 5.76-09 NA 5.76-09 Liver 7.8E-07 NA>' 4.75-04 4.75-04 

Aldrin 1.5E-11 NA 5.45-10 NA 5.56-10 Liver 7.06-07 NA^ ;-- 2.56-05 2.56-05 
alpha-Chlordane 2.6E-13 NA 2.16-10 NA 2.16-10 Liver 3.56-08 NA-';:- •: 2.86-05 2.86-05 
5ndosulfan Sulfate NC NA NC NA Kidney 4.96-10 NA* , 4.96-10 _ " 
Endrin Aldehyde NC NA NC NA Nervous system 1.56-08 NA 4.26-06 4.26-06 
gamma-Chlordane 2.9E-13 NA 2.45-10 NA 2.46-10 Liver 3.86-08 NA 3.15-05 :. 3.16-05
Arsenic 2.7E-10 NA 6.86-10 NA 9.56-10 Skin 1.46-05 NA 3.56-05 4.96-05 
Barium NC NA NC NA Cardiovascular system 2.75-07 NA 9.86-06 1.06-05 
Chromium NC NA NC NA NOA5L 7.05-07 NA 1.46-04 1.45-04 
Lead NA NA NA 
Manganese NC NA NC NA NOA6L 4.96-06 NA 3.16-04 3.15-04 
Mercury NC NA NC NA Immune system 1.25-08 NA 4.36-07 4.46-07 
Thallium NC NA NC NA NOA5L 2.56-05 NA 6.36-05 8.86-05 
Nitrate NC ' NA NC NA Hematological system 4.36-07 NA • 4.36-07 
Nitrite-N NC NA NC NA Hematological system 7.76-07 NA 7.76-07 -
Toxicity Equivalency (Dioxins/Furans) - Mam 7.6E-10 NA 6.16-06 NA 6.16-06 	 NA 

CHEMICAL TOTAL 1.1 E-09 6.16-06 66-06 	 4.86-05 0.06+00 1.16-03 15-03 -

RADIONUCLIDE TOTAL | | | | I I 1 
5XPOSUR6 POINT TOTAL 66-06 16-03 

EXP0SUR6 M6D1UM TOTAL 66-06 16-03 
SURFACE WATER TOTAL 6E-06 IE-03 

MACTEC Engineering and Consulting, Inc 
51336.23 
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TABLE 9.26.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphthylene NC NA NA NA Liver 6.3E-07 NA NA 6.3E-07 
Dibenzo(a.h)anthracene 3.5E-08 ' NA NA NA 3.56-08 Kidney 9.2E-07 NA NA 9.26-07 
Phenanthrene NC NA NA NA Kidney 1.2E-05 NA NA 1.26-05 
4.4'-DDE 6.56-08 NA NA NA 6.56-08 Liver 2.2E-03 NA NA 2.25-03 
alpha-Chlordane 1.15-08 NA NA NA 1.15-08 Liver 3.5E-04 NA NA 3.56-04 
Aroclor-1254 5,46-06 NA NA NA 5.46-06 Immune system 7.8E-01 NA NA 7.85-01 
Aroclor-1268 1.46-06 NA NA NA 1.46-06 Immune system 2.1E-01 NA NA 2.16-01 
Dieldrin 1.86-07 ' NA NA NA 1.86-07 Liver 1.36-03 NA NA 1.36-03 
Endosulfan Sulfate NC NA NA NA Kidney 2.05-05 NA NA 2.06-05 
gamma-Chlordane 3.96-09 NA NA NA 3.96-09 Liver 1.36-04 NA NA 1.35-04 
Technical Chlordane 3.16-07 NA NA NA 3.15-07 Liver 1.06-02 • NA NA 1.06-02 
Lead NA NA NA NA NA 
Mercury NC NA NA NA Immune system 7.86-02 NA NA 7.86-02 
Mercury (methyl) NC NA NA NA Developmenlal toxicity 1.96-01 NA NA 1.96-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.06-05 NA NA NA 6.06-05 NA NA 

CHEMICAL TOTAL ' 6.86-05 - - 76-05 1.35+00 0.06+00 - 16+00 

exposuRe POINT TOTAL
RADIONUCLIDE TOTAL I I  I 


I 

75-05 
I I 1 

16+00 
6XPOSUR5 M6D1UM TOTAL 76-05 15+00 

COMBINED FISH DIET TOTAL 7E-05 1E+00 

llRECEPTOR TOTAL 7E-0S 1.3E-HJ0 
TOTAL RISK ACROSS ALL MEDIA. 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 1.3E+00 

NOT6S: 
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI • 
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 
-- - Nol calculated; dose-response dala and/or dermal absorption values arc not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 
Checked by: RAR TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 
TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI = 
TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTEC fleering and Consulting, Inc. TEC^^inee 
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TABLE 9.27.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: CHILD ' 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND 	 Accnaphlhylcne NC NA NA NA Liver 9.66-07 NA NA 9.6E-07 
Dibenzo(a.h)antr—icene 2.6E-08 NA NA NA 2.6E-08 Kidney 1.46-06 NA NA 1.4E-06 
Phenanthrene NC NA NA NA Kidney 1.95-05 NA NA 1.9E-05 
4,4'-DDE 5.0E-08 NA NA NA 5.0E-08 Liver . 3.46-03 NA NA 3.45-03 
alpha-Chlordane 8.16-09 NA NA NA 8.16-09 Liver 5.45-04 NA NA 5.4E-04 
Aroclor-1254 4.16-06 NA NA NA 4.16-06 Immune system 1.26+00 NA NA 1.2E+00 
Aroclor-1268 1.15-06 NA NA NA, 1.16-06 immune system 3.26-01 NA NA 3.25-01 
Dieldrin 1.46-07 NA NA NA 1.46-07 Liver 2.06-03 NA NA 2.06-03 
Endosulfan Sulfate NC 	 Kidney 3.16-05 NA NA 3.16-05 NA NA NA 

gamma-Chlordane 3.06-09 3,06-09 Liver 2.06-04 NA NA 2.05-04 NA NA NA 
NA NA NA 
NA NA NA 

Technical Chlordane 2.36-07 	 2.36-07 Liver 1.66-02 NA,... NA 1.65-02 
Lead 	 NA NA 

NA NA NA Mercury NC 	 Immune system 1.26-01 NA-..- NA 1.25-01 
NA NA NA 

Mercury (methyl) NC 	 Developmental toxicity 2.96-01 NA ' NA 2.96-01 
NA NA NA 

Toxicity Equivalency (Dioxins/Furans) - Mam 4.66-05 	 4.66-05 NA NA 

CH6M1CAL TOTAL 5.2E-05 	 56-05 1.96+00 0.06+00 26+00 

RADIONUCLIDE TOTAL | I	 I I 1 1 1 II 
EXPOSURE POINT TOTAL 56-05 26+00 

EXPOSURE MEDIUM TOTAL 56-05 26+00 
COMBINED FISH DIET TOTAL 5E-05 2E+00 

RECEPTOR TOTAL 5E-05 1.9E+00 
TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 1.9E+00 

NOT5S: 
NC - Nol carcinogenic by this exposure route. -
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI > 2.9E-01 

-- - Nol caiculaled; dose-response data and/or dermal absorption values are not available. -
-
-

Prepared by: KJA -
Checked by: RAR TOTAL IMMUNE SYSTEM HI = 1.6E+00 

TOTAL KIDNEY HI " 5. IE-05 

TOTAL LIVER HI " 2.2E-02 

-
-
-
-

-

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.28.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIM6NT SEDIM5NT MANTON POND Bern_{a)anthrace ne 1.66-10 NA 2.06-11 NA 1.86-10 Kidney 1.36-07 NA 1.66-08 1.4E-07 
Benzo(a)pyrenc 1.96-09 NA 2.46-10 NA 2.26-09 Kidney 1.56-07 NA 1,96-08 1.7E-07 

Be——(b)fluo—nthene 3.36-10 NA 4.26-11 NA 3.76-10 Kidney 2.66-07 NA 3.35-08 3.06-07 
Bcnzo(g,h.i)perylene NC NA NC NA Kidney 9.36-08 NA 1.26-08 1.16-07 
Benzo(k)fluoran—ene 1.96-11 NA 2.46-12 NA 2.25-11 Kidney 1.55-07 NA 1.96-08 1.75-07 
bis(2-6lhylhexyl)phthalate 6.3B-12 NA 6.16-13 NA 6.96-12 Liver 3,96-07 NA 3.86-08 4.36-07 
Indeno(l,2,3-cd)pyrene I.6E-10 NA 2.06-11 NA 1.86-10 Kidney 1.36-07 NA 1.66-08 1.45-07 
Phenanthrene NC NA NC NA Kidney 1.25-07 NA 1.55-08 1.36-07 
alpha-Chlordane 1.15-12 NA 4.46-14 NA 1.26-12 Liver 1.15-07 NA . 4.46-09 1.26-07 
gamma-Chlordane 1.36-12 NA 4.96-14 NA 1.36-12 Liver 1.36-07 NA 4.96-09 1.36-07 
Arsenic 1.75-09 NA 4.96-1 J NA 1.75-09 Skin 6.5E-05 NA. I.9E-06 6.7E-05 
Cadmium NC NA NC NA Kidney 1.75-05 NA 6.7E-07 1.86-05 
Chromium NC NA NC NA NOAEL 1.16-04 NA 1.16-04 
Lead NA - NA NA 
Manganese NC NA NC NA NOAEL 4.66-05 NA 4.65-05 
Vanadium NC NA NC NA NOAEL 2.16-05 NA 2.16-05 
Toxicity equivalency (Dioxins/Furans) - Mam 9.46-08 NA 2.75-09 NA 9.66-08 NA 

CHEMICAL TOTAL 9.86-08 3.16-09 16-07 	 2.66-04 0.06+OO 2.8E-06 . 36-04 - . 

RADIONUCLIDE TOTAL  I I	  I I 1 1 1 . 
6XPOSUR6 POINT TOTAL 	 16-07 36-04 

• 
• 

EXPOSUR6 M5D1UM TOTAL 16-07 .36-04 
SEDIMENT TOTAL IE-07 3E-04 

SURFACE SURFACE WATER MANTON POND Acenaphthylene NC NA NC NA 	 Liver 5.6E-10 NA 5.66-10 
WATER 	 bis(2-6thyu-xyOphthalate 3.55-10 NA 6.06-08 NA 6.16-08 Liver 2.25-05 NA» 3.86-03 3.86-03 

Aldrin 5.76-10 NA 5.76-09 NA 6.3B-09 Liver 2.06-05 NA. 2.06-04 2.26-04 
alpha-Chlordane 9.76-12 NA 2.36-09 NA 2.3B-09 Liver 9.75-07 NA 2.36-04 2.36-04 
endosulfan Sulfate NC NA NC NA Kidney 1.46-08 NA 1.46-08 
endrin Aldehyde NC NA NC NA Nervous system 4.26-07 • NA 3.4e-05 3.46-05 
gamma-Chlordane 1.16-11 NA 2.55-09 NA 2.56-09 Liver 1.16-06 NA 2.56-04 2.56-04 
Arsenic 1,05-08 NA 7.26-09 NA 1.76-08 Skin 3.96-04 NA 2.86-04 6.76-04 
Barium NC NA NC NA Cardiovascular sysiem 7.66-06 NA 7.96-05 8.66-05 
Chromium NC NA NC NA NOAEL 2.06-05 NA 1.1 B-03 1.1 B-03 
Lead NA NA NA -
Manganese NC NA NC NA NOAEL 1.46-04 NA 2.56-03 2.66-03 
Mercury NC NA NC NA Immune sysiem 3.36-07 NA 3.46-06 3.86-06 
Thallium NC NA NC NA NOAEL 7.05-04 NA 5.06-04 1,26-03 
Nitrate NC NA NC NA Hematological system 1.26-05 NA 1.25-05 -
Nilrilc-N NC NA NC NA Hematological system 2.15-05 NA 2.16-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.86-08 NA 6.56-05 NA 6.56-05 NA 

CHEMICAL TOTAL 3.96-08 6.56-05 7E-05 	 1.36-03 0.06+00 9.06-03 16-02 -
RADIONUCLIDE TOTAL | 1  I I 1 1 1 II 

6XPOSURS POINT TOTAL 	 76-05 II IE-02 ' 
5XP0SURS MSDIUM TOTAL 76-05 || IE-02 

SURFACE WATER TOTAL 7E-05 II IE-02 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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T A B L E 9.28.CT 


S U M M A R Y O F R E C E P T O R RISKS AND H A Z A R D S FOR C O P C s - C E N T R A L T E N D E N C Y - C U R R E N T / F U T U R E - R E S I D E N T - ADULT - C O M B I N E D FISH DIET - MANTON 


BASELINE H U M A N H E A L T H R I S K A S S E S S M E N T - I N T E R I M FINAL 


C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D SITE 


N O R T H P R O V I D E N C E , R H O D E ISLAND 


S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N : R E S I D E N T 

R E C E P T O R A G E : ADULT 

C A R C I N O G E N I C R I S K 	 N O N - C A R C I N O G E N I C H A Z A R D O U O T I E N T 

M E D I U M 
EXPOSURE E X P O S U R E 

C H E M I C A L E X T E R N A L EXPOSURE P R I M A R Y T A R G E T EXPOSURE 
M E D I U M P O I N T I N G E S T I O N I N H A L A T I O N D E R M A L (RADIATION) R O U T E S TOTAL O R G A N 

INGESTION INHALATION D E R M A L 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Acenaphinylene NC NA NA NA Liver 6. IE-07 NA NA 6. IE-07 

Dibenzo(a,h)an—racene 2.5E-08 NA NA NA 2.5E-08 Kidney 8.9E-07 NA NA 8.9E-07 _. 

- Phenanthrene NC NA NA NA Kidney 1.25-05 NA NA 1.25-05 

4,4'-DDE 4.7E-08 NA NA NA 4.7E-08 Liver 2.2E-03 NA NA 2.25-03 

alpha-Chlordane 7.7E-09 , NA NA NA 7.75-09 . Liver 3.4E-04 NA NA 3.46-04 

Aroclor-1254 3.95-06 NA NA NA 3.9E-06 Immune system 7.65-01 NA NA 7.66-01 

Aroclor-1268 1,06-06 NA NA NA 1.0E-06 Immune system 2.06-01 NA NA 2.06-01 

Dieldrin 1.36-07 . NA . NA NA I.3E-07 • Liver 1.35-03 NA NA 1.35-03 

Endosulfan Sulfate . NC NA NA NA Kidney 2.06-05 NA NA 2.06-05 

gamma-Chlordane 2.96-09 . NA NA NA 2.9E-09 Liver 1.36-04 • NA NA 1.36-04. 

Technical Chlordane , 2.26-07 NA NA NA 2.2E-07 Liver . 9 . 9 6 - 0 3 NA NA 9.96-03 

Lead - NA NA NA NA NA 

Mercury NC NA NA NA Immune system 7.56-02 NA NA 7.56-02 

Mercury (methyl) • NC • NA NA NA Developmental toxicity 1.86-01 NA NA 1.86-01 

Toxicity Equivalency (Dioxins/Furans) - Mam 4.4E-05 . NA , NA NA 4.4E-05 NA NA 

-	 V CHEMICAL TOTAL i 4.95-05 5E-05 1.25+00 0.06+00 16+00 -
RADIONUCLIDE TOTAL I  I I I 1 1 1 

EXPOSLIRE POINT TOTAL 56-05 15+00 

[EXPOSURE M6DIUM TOTAL 5E-05 16+00 

C O M B I N E D FISH DIET T O T A L • 5E-05 1E+00 . 

R E C E P T O R T O T A L IE-04 1.2E+00 

T O T A L R I S K A C R O S S A L L M E D I A 1E-04 T O T A L H A Z A R D A C R O S S A L L MEDIA 1.2E+00 

NOT6S: 

NC - Nol carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 

' NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 

- - Not calculated; dose-response dala and/or dermal absorption values are nol available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 


Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI = 

TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTE] TECMgne 	cering and Consulting, Inc. 
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' TABLE 9.29.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIM ARV TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

SEDIM6NT SEDIMENT MANTON POND Benzo(a)ant—racene 1.96-10 NA 6.96-11 NA 2.56-10 Kidney 2.06-07 NA 7.46-08 2.76-07 

Bcnzo(a)pyrene 2,26-09 NA 8.36-10 NA 3.16-09 Kidney 2.46-07 NA 8.86-08 3.36-07 
8cr_o(b) fl uoranl—:nc 3.86-10 NA 1.46-10 NA 5.36-10 Kidney 4.16-07 NA 1.56-07 ' 5.66-07 
Benzo(g.h,i)pcrylcne NC NA NC NA Kidney 1.56-07 NA 5.46-08 2.06-07 
Benzo(k)nuora—h ene 2.2E-11 NA 8.36-12 NA 3.16-11 Kidney 2.46-07 NA 8.86-08 3.36-07 
bis(2-Ethythexyl)phlhalate 7.4E-12 NA 2.16-12 NA 9.56-12 Liver 6.16-07 NA 1.86-07 7,96-07 
Indeno(l,2,3-cd)pyrene 1.9E-10 NA 6.96-11 NA 2.56-10 Kidney 2.06-07 NA 7.46-08 2.76-07 
Phenanthrene NC NA NC NA Kidney 1.86-07 NA ..   . 6.96-08 2.56-07 
alpha-Chlordane 1.3E-12 NA 1.56-13 NA 1.56-12 Liver 1.76-07 NA 2.05-08 1.96-07 

gamma-Chlordane 1.5E-12 NA 1.76-13 NA 1.76-12 Liver 2.06-07 NA • 2.36-08 2.26-07 
Arsenic 2.06-09 NA 1.76-10 NA 2.1 E-09 Skin 1.06-04 NA 8.76-06 1.16-04 • 
Cadmium NC NA NC NA Kidney 2.76-05 NA 3,16-06 3.05-05 
Chromium NC NA NC NA NOAEL 1.86-04 NA 1.86-04 

Lead NA NA - NA 
Manganese NC NA NC NA NOAEL 7.15-05 NA 7.16-05 
Vanadium NC NA NC NA NOAEL 3.26-05 NA 3.26-05 .. 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.16-07 NA 9.46-09 NA 1.2E-07 NA 

CHEMICAL TOTAL 1.16-07 - 1.16-08 -- IE-07 4.16-04 0.06+00 1.35-05 46-04 

RADIONUCLIDE TOTAL | | | | 1 1 
EXPOSURE POINT TOTAL IE-07 46-04 . 

EXPOSURE MBD1UM TOTAL IE-07 46-04 

SEDIMENT TOTAL IE-07 4E-04 

SURFACE SURFACE WATER MANTON POND Acenaphthylene NC NA NC NA Liver 8,76-10 NA .. 8.76-10 
WATER bis(2-Ethylhcxyl)phlhalale 4.05-10 NA 5.66-08 NA 5.66-08 Liver 3.46-05 NA 4.66-03 4.76-03 

Aldrin 6.6E-10 NA 5.36-09 NA 5.95-09 Liver 3.06-05 NA -  ; ' 2.46-04 2.76-04 
alpha-Chlordane 1.1E-11 NA 2.16-09 NA 2.16-09 Liver 1.55-06 N  A • ,. • 2.86-04 2.85-04 
Endosulfan Sulfate NC NA NC NA Kidney 2.16-08 NA, , „ 2.16-08 
Endrin Aldehyde NC NA NC NA Nervous system 6.66-07 NA, ' 4.16-05 4.26-05 
gamma-Chlordane 1.25-11 NA 2.36-09 NA 2.36-09 Liver 1.76-06 NA 3.16-04 3.16-04 . 
Arsenic 1.26-08 NA 6.66-09 NA 1.86-08 Skin 6.16-04 NA 3.46-04 9.56-04 
Barium NC NA NC NA Cardiovascular sysiem 1.26-05 NA 9.66-05 1.16-04 

i Chromium NC NA NC NA NOA6L 3.06-05 NA 1.46-03 1.46-03 
Lead - NA NA NA -
Manganese NC NA NC NA NOA6L 2.16-04 NA 3.06-03 3.36-03 
Mercury NC NA .NC NA Immune system 5.26-07 NA 4.26-06 4,76-06 
Thallium NC NA NC NA NOAEL 1.16-03 NA 6.26-04 1.76-03 
Nitrate NC NA NC NA Hematological system 1.96-05 NA 1.96-05 , 
Nilrilc-N NC NA NC NA Hematological sysiem 3.36-05 NA - 3.35-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.36-08 NA 6.0E-05 NA 6.06-05 NA 

CHEMICAL TOTAL 4.66-08 6.06-05 - 66-05 2.16-03 0.06+00 1.16-02 16-02 

RADIONUCLIDE TOTAL | | | I 1 1 1 
EXPOSURE POINT TOTAL 66-05 16-02 

EXPOSURE MEDIUM TOTAL 66-05 16-02 
SURFACE WATER TOTAL 6E-05 IE-02 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.29.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
• MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

BIOTA COMBINED FISH D16T MANTON POND 	 Acenaphthylene NC NA NA NA • Liver 6.36-07 NA NA 6.36-07 
Dibenzo(a,h)anthracenc 2.6E-08 NA NA NA 2.66-08 Kidney 9,26-07 NA NA 9.26-07 
Phenanthrene NC NA NA NA Kidney 1,26-05 NA NA 1.26-05 
4,4'-DD6 4.9E-08 NA NA NA 4.96-08 Liver 2,26-03 NA NA 2.26-03 
alpha-Chlordane 7.9E-09 NA NA NA 7.95-09 Liver 3.56-04 NA NA 3.56-04 
Aroclor-1254 4.0E-06 NA NA NA 4,06-06 Immune sysiem 7.86-01 NA NA 7.86-01 
Aroclor-1268 1.1 E-06 NA NA NA 1.15-06 Immune sysiem 2.16-01 NA NA 2.16-01 
Dieldrin 1.36-07 NA " NA NA 1.35-07 Liver 1.36-03 NA NA 1.36-03 
Endosulfan Sulfate NC NA NA NA . Kidney 2.06-05 NA NA 2.06-05 
gamma-Chlordane 2,96-09 . NA NA NA 2.96-09 Liver 1.36-04 NA NA 1,36-04 
Technical Chlordane 2.36-07 NA NA NA 2.36-07 Liver 1.06-02 NA NA 1,05-02 
Lead NA NA NA NA NA 
Mercury NC 'NA NA NA Immune system 7.85-02 NA NA 7.86-02 
Mercury (methyl) NC NA NA NA • Developmental toxicity - 1.96-01 - NA - NA - 1.96-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.56-05 NA " NA NA 4.56-05 NA NA 

CHEMICAL TOTAL - 5.16-05 	 56-05 1.36+00 0.06+00 15+00 

RADIONUCLIDE TOTAL I I	 | | 1 1 1
EXPOSUR6 POINT TOTAL 56-05 16+00 

5XP0SUR6 MEDIUM TOTAL 56-05 . 16+00 
.COMBINED FISH DIET TOTAL 5E-05 . IE+00 

RECEPTOR TOTAL 1E-04 I.3E+00 
TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.3E+00 

NOTES: 
NC - Nol carcinogenic by this exposure route. 	 TOTAL CARDIOVASCULAR SYSTEM HI = 
NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 	 TOTAL DEVELOPMENTAL TOXICITY HI = 
-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by; KJA 

Checked by: RAR TOTAL HEMATOLOGICAL SYSTEM HI • 

TOTAL IMMUNE SYSTEM HI • 

TOTAL KIDNEY HI = 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI -

TOTAL NOAEL HI = 

TOTAL SKIN H I  " 

TECEj^iriee MACTEC neering and Consulting, Inc. 
51226,21 

P:\W9-ti' i V T ^ ^ ^ ^ L i mellc-emre_le\T25 • BCRAMNTERIMFINALBHHRA\TAI1I_S\TAB__ 7_9(_ 10)—4AP —vi-d-T-Rcsiilcnl-Oldc—hild-MAPSUMMARY 

^ 

file://P:/W9-ti'


TABLE 9.30.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
[RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND Benzo(a)anlhracene 1.56-09 NA 2.26-10 NA 1.7E-09 Kidney 2.46-06 NA 3,55-07 2.76-06 

Benzo(a)pyrene 1.86-08 NA 2.66-09 NA 2.0E-08 Kidney 2.85-06 NA 4,16-07 3.36-06 
Bcnzo(b)fluoran—ene 3.16-09 NA 4.56-10 NA 3.5E-09 Kidney 4.96-06 NA 7,16-07 5.66-06 
Benzo(g,h,i)perylene NC NA NC NA Kidney 1.7E-06 NA 2.5E-07 2.0E-06 
BcnzoOOfluoranlhene 1.86-10 NA 2.65-11 NA 2.06-10 Kidney 2.8E-06 NA 4. IE-07 3.3E-06 
bis(2-Elhylhcxyl)phlhalale . 5.96-11 NA 6.66-12 NA 6.56-11 Liver 7.4E-06 NA 8.2E-07 8.2E-06 
lndeno( 1,2.3-cd)pyrene 1.56-09 NA 2.26-10 NA 1.76-09 Kidney 2.4E-06 NA 3.5E-07 2.7E-06 
Phcnanlhrcnc NC NA NC NA • Kidney 2.26-06 NA .. ^_ . .3.2E-07 2.5E-06 
alpha-Chlordane 1.06-11 NA 4.76-13 NA 1.15-11 Liver 2.16-06 NA _. 9.46-08 2.2E-06 
gamma-Chlordane 1.26-11 NA 5.36-13 NA 1.25-11 Liver 2.46-06 NA ; 1.16-07 2.5E-06 
Arsenic 1.66-08 NA 5.36-10 NA 1.66-08 Skin 1.26-03 NA 4.16-05 I.3E-03 
Cadmium NC NA NC NA Kidney 3.25-04 NA 1.45-05 3.46-04 

Chromium NC NA NC NA NOA6L 2.15-03 NA • 2.16-03 
Lead NA - NA - NA 
Manganese NC NA NC NA N0A6L 8.66-04 NA 8.65-04 
Vanadium NC NA . NC NA N0A5L 3.95-04 NA 3.96-04.. • 
Toxicity Equivalency (Dioxins/Furans) - Mam 8.86-07 NA 2.96-08 NA 9.06-07 NA 

CHEMICAL TOTAL 9.16-07 3.36-08 - 96-07 4.96-03 0.05+00 5,95-05 56-03 .,. 

RADIONUCLIDE TOTAL I I I I 1 1 1 
' 5XPOSURE POINT TOTAL 96-07 56-03 

6XPOSUR6 M6DIUM TOTAL 95-07 56-03 
ISEDIMENT TOTAL 9E-07 5E-03 1 

SURFAC6 SURFACE WATER MANTON POND Acenaphthylene NC NA . NC NA Liver 2.66-09 NA - 2.66-09 
WAT6R bis(2-Ethylhcxyl)ph—alate 8.16-10 NA 2.16-08 NA 2.26-08 Liver 1.06-04 NA; 2.65-03 2.76-03 . 

Aldrin 1.36-09 NA 2.06-09 NA 3.36-09 Liver 9.16-05 NA .-. .. 1.45-04 2,35-04 . 
i alpha-Chlordane w 2.36-11 NA 7.96-10 NA 8.16-10 Liver 4.56-06 NA'. • 1.66-04 1.66-04 , 

5ndosulfan Sulfate NC NA NC NA Kidney 6.3E-08 NA. •'..- - 6.35-08. 
5ndrin Aldehyde NC NA NC NA Nervous system 2.06-06 NA-* 2.35-05 2.56-05, 
gamma-Chlordane 2.56-11 NA 8.76-10 NA 9.05-10 Liver 5.06-06 NA . ' 1.75-04 1.86-04 

, Arsenic 
Barium 

2.35-08 
NC 

NA 
NA 

2.55-09 
NC 

NA 
NA 

2.66-08 Skin 
Cardiovascular system 

1.85-03 
3.65-05 

NA 
NA 

2.05-04 
5.55-05 

2.06-03 
9.06-05 

Chromium NC NA NC NA NOAEL 9.16-05 NA 7.85-04 8.76-04 
Lead - NA NA - NA 
Manganese NC NA NC NA N0A5L 6.45-04 NA 1.76-03 2.46-03 
Mercury NC NA NC NA Immune sysiem 1.66-06 NA 2.46-06 3.95-06 
Thallium NC NA NC NA N0A6L 3.36-03 NA 3.56-04 3.66-03 . 
Nitrate NC NA NC NA Hematological system 5.66-05 NA - 5.66-05. 
Nilrile-N NC NA NC NA Hcmalological system 1.06-04 • NA - 1.05-04 
Toxicity 6quivalency (Dioxins/Furans) - Mam 6.66-08 NA 2.35-05 NA 2.36-05 NA 

CH6M1CAL TOTAL 9.26-08 -- 2.36-05 - 25-05 6.25-03 0.06+00 6.25-03 16-02 

RADI0NUCLID6 TOTAL |  I I I 1 1 1 
6XPOSUR6 POINT TOTAL 26-05 15-02 

5XPOSURE MEDIUM TOTAL 26-05 16-02 
SURFACE WATER TOTAL 2E-05 IE-02 

MACTEC Engineering and Consulting, Inc. 
51226,35 
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TABLE 9.30.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND Accnaphlhylcne NC NA NA NA Liver 1.8E-06' NA NA 1.8E-06 
Dibe nzo(a,h)anthracene 5.0E-08 . NA NA NA 5.0E-08 Kidney 2.6E-06 NA • NA 2.6E-06 
Phcnanlhrcnc NC NA NA NA Kidney 3.56-05 NA NA 3.5E-05 
4,4'-DDE 9.36-08 NA NA NA 9.3E-08 Liver 6.46-03 NA NA 6.4E-03 
alpha-Chlordane 1.5E-08 NA NA NA 1.56-08 Liver 1.0E-03 NA NA 1.06-03 
Aroclor-1254 7.7E-06 NA NA NA 7.75-06 Immune sysiem 2.25+00 NA NA 2.26+00 
Aroclor-1268 2.0E-06 NA NA NA 2.06-06 Immune sysiem 5.96-01 NA NA 5.95-01 
Dieldrin 2.6E-07 NA NA NA 2.66-07 Liver 3.76-03 NA NA 3.75-03 
Endosulfan Sulfate NC . NA NA NA Kidney 5.86-05 NA NA 5.85-05 
gamma-Chlordane 5.6E-09 NA NA NA 5.66-09 Liver 3.76-04 NA NA 3.75-04 
Technical Chlordane 4.4E-07 NA NA NA 4.46-07 Liver 2.96-02 NA NA 2,96-02 
Lead - NA NA NA - NA NA 
Mercury NC NA NA NA Immune system 2.2E-01 NA •NA 2.25-01 
Mercury (methyl) NC NA NA NA Developmental toxicity 5.4E-01 NA NA 5.46-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 8.65-05 NA NA NA 8.66-05 NA NA 

CHEMICAL TOTAL 9.76-05 , 15-04 3.6E+O0 0.0E+O0 46+00 • 

RADIONUCLIDE TOTAL |  I I I I I . 1. 
6XPOSUR6 POINT TOTAL 16-04 . . 46+00 -

BXPOSUR6 M6D1UM TOTAL IE-04 46+00 
COMBINED FISH DIET TOTAL 1E-04 4E+00. 

RECEPTOR TOTAL IE-04 3.7E-HJ0 
TOTAL RISK ACROSS ALL MEDIA IE-04 TOTAL HAZARD ACROSS ALL MEDIA 3.7E+-0 

NOTES: 

NC - Nol carcinogenic by Ihis exposure roule. TOTAL CARDIOVASCULAR SYSTEM HI = 
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

-- - Nol calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 

Checked by: RAR TOTAL IMMUNE SYSTEM HI " 


TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI 

TOTAL SKIN HI = 

T E C J ^ n e e MACTEC leering and Consulting, Inc. 
51226.2; 
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TABLE 9.31.CT 


S U M M A R Y O F R E C E P T O R R I S K S AND H A Z A R D S F O R C O P C s - C E N T R A L T E N D E N C Y - C U R R E N T / F U T U R E - R E C R E A T I O N A L ANGLER - ADULT - C O M B I N E D FISH DIET - D Y E R V I L L E 


BASELINE HUMAN H E A L T H RISK ASSESSMENT - I N T E R I M FINAL 


C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D SITE 


N O R T H P R O V I D E N C E , R H O D E ISLAND 


S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N : R E C R E A T I O N A L A N G L E R 

R E C E P T O R A C E : A D U L T 

C A R C I N O G E N I C RISK 1 N O N - C A R C I N O G E N I C H A Z A R D O U O T I E N T 

MEDIUM 
EXPOSURE 

M E D I U M 

E X P O S U R E 

POINT 
C H E M I C A L 

INGESTION INHALATION D E R M A L 
E X T E R N A L 

(RADIATION) 

EXPOSURE 

ROUTES TOTAL 

P R I M A R Y T A R G E T 

O R G A N 
I N G E S T I O N I N H A L A T I O N D E R M A L 

EXPOSURE 

R O U T E S T O T A L 

SEDIMENT SEDIMENT DYERVILLE POND 2-Methy [naphthalene NC NA NC NA Cardiovascular system 9.15-09 NA 2.35-09 1.1 E-08 

Acenaphthylene NC NA NC NA Liver 1.6E-08 NA 4.0E-09 2.0E-08 

Benzo(a)anlhraccnc 3,46-10 NA 8.76-11 NA 4.36-10 Kidney 2.76-07 NA 6.96-08 3.46-07 

Bcnz_<a)pyrenc 3.46-09 NA 8.76-10 NA 4.36-09 Kidney 2.76-07 NA 6.96-08 3.46-07 

Benzo(b)l.uoran thene 6.16-10 NA 1.56-10 NA 7.76-10 Kidney 4.9E-07 NA 1.25-07 6.16-07 

Benzo(g,h.i)peTyIenc NC NA NC NA Kidney 2.26-07 NA 5.46-08 2.76-07 

BcnzoOc) fluoranthene 1.76-11 NA 4.46-12 NA 2.26-11 Kidney 1.46-07 NA 3.56-08 1.76-07 

bis(2-EthyIhexyI)phthalate 5.26-12 NA 1.06-12 NA 6.26-12 Liver 3.26-07 NA ' 6,36-08 3:96-07 

D ibenzo(a.h)anthraccne 4.96-10 NA 1.26-10 NA 6.16-10 Kidney 3.96-08 NA ' 9.95-09 4.96-08 

Indeno( 1,2,3-cd)pyrcne 3.46-10 NA 8.76-11 NA 4.36-10 Kidney 2.76-07 NA 6.96-08 3.46-07 

Phenanthrene . NC NA NC NA Kidney 2.76-07 NA 6.96-08 3.45-07 

alpha-Chlordane 5.05-13 NA 3.96-14 NA 5.46-13 Liver 5.06-08 NA. 3.96-09 5.46-08 

Aroclor-1254 3.36-10 NA 8.96-11 NA 4.26-10 Immune system 1.46-04 NA" 3.96-05 1.86-04 

Dieldrin 6.4E-I1 NA 1.35-11 NA 7.76-11 Liver 1.46-06 NA 2.76-07 1.76-06 

Endosulfan sulfate NC NA NC NA Kidney 5:16-09 NA 9.9E-I0 6.16-09 

Arsenic I.IE-09 NA 6.26-11 NA I.IE-09 Skin 4.16-05 NA 2,45-06 4.35-05 

Cadmium NC NA NC NA Kidney 1.06-05 NA 7.86-07 1,16-05 

Chromium NC NA NC NA NOAEL 3,16-04 NA 3,16-04 

Lead 

Manganese 
.. 

NC 
NA 
NA NC 

NA 
NA NOAEL 

--
2.75-05 

NA 
NA 2.76-05 

Mercury NC NA NC NA Immune system 7.85-06 NA 7.8E-06 

Nickel NC NA NC NA Developmental toxicity 5 6 6 - 0 6 NA 5.66-06 

Vanadium NC NA NC NA NOAEL 1.36-05 NA 1.36-05 

• Toxicity Equivalency (Dioxins/Furans) - Mam 5,56-09 NA 3.25-10 NA 5.96-09 - NA 
Toxicity Equivalency (PCB Congeners) - Man 1.36-12 NA 7.46-14 NA 1.35-12 NA -

CHEMICAL TOTAL 1.25-08 1.85-09 16-08 5.66-04 0.06+00 4.3E-05 65-04 

, 

EXPOSURE POINT TOTAL 

[RADIONUCLIDE TOTAL | | I I 

. 16-08 
1 1 " 1. 

6E-04 

1 EXPOSURE MEDIUM TOTAL .  . IE-08 
• 65-04 

[SEDIMENT T O T A L IE-08 6E-04 

SURFACE SURFACE WATER DYERVILLE POND Accnaphlhylene NC NA NC NA Lb—r 1.35-11 NA 1.36-11 
WATER -s(2-Eihylhcxyl)phlhalate 8.05-12 NA 6.76-09 NA 6.76-09 Liver 5.06-07 . NA 4.25-04 4.26-04 

Aldrin I.3E-I1 NA 6.4E-10 NA 6.5E-I0 Liver 4.56-07 NA 2.25-05 2.26-05 
alpha-Chlordane 2.2E-13 NA 2.56-10 NA 2.5E-10 Liver 2.26-08 NA 2.55-05 2.5E-05 
Endosulfan Sulfate • NC NA NC NA : Kidney 3.16-10 NA 3.16-10 
Endrin Aldehyde NC NA NC NA Nervous system 9.86-09 NA 3.86-06 3.86-06 
gamma-Chlordane 2.56-13 NA 2,86-10 NA 2.8E-I0 Liver 2.56-08 NA 2.86-05 2.85-05 
Arsenic 2.36-10 NA 8.16-10 NA 1.06-09 • Skin 9.06-06 NA 3. IE-05 4.06-05 
Barium NC NA NC NA Cardiovascular sysiem 1.86-07 NA 8.86-06 8.96-06 
Chromium NC NA NC NA i NOAEL 4.56-07 NA 1.36-04 I.3E-04 
Lead NA NA - NA -
Manganese NC NA NC NA NOAEL 3.26-06 NA 2.86-04 2.8E-04 
Mercury NC NA NC NA Immune system 7.76-09 NA 3.8E-07 3.96-07 
Thallium NC NA NC ; NA 1 NOA6L 1,66-05 . NA 5.66-05 7.25-05 
Nitrate NC NA NC NA Hematological system 2.86-07 i NA . . . 2.86-07 | 

M A C T E C Engineering and Consulting, Inc. 
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TABLE 9-l .CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK | NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL | ORGAN 	 ROUTES TOTAL 

Nilrile-N NC NA NC NA Hematological system 4.96-07 NA 4.95-07 
Toxicity Equivalency (Dioxins/Furans) - Mam 6.5E-10 NA 7.35-06 NA 7.36-06 NA 

CHEMICAL TOTAL 9.1E-10 7.36-06 76-06 	 3. IE-05 0.05+00 " 1.05-03 IE-03 " 
1RADIONUCLIDE TOTAL I • 1  I I 1  I I I 

EXP0SUR6 POINT TOTAL 	 76-06 16-03 1 
EXPOSURE MEDIUM TOTAL 	 7E-06 16-03 1 

SURFACE WATER TOTAL 	 7E-06 IE-03 

BIOTA COMBINED FISH DIET DY5RV1LLE POND 	 Accnaphlhylcne NC NA NA NA ! Livcr 1.56-06 NA NA 1.56-06 
Dib-_o(a,h)anthraccnc 8.66-09 NA NA NA 8.66-09 Kidncy 6.96-07 NA NA 6.96-07 
Phcnanlr—cn e NC NA NA NA Kidney 2.06-05 NA NA 2.06-05 
4.4'-DDD 5.96-08 NA NA NA 5.96-08 Liver 8.66-03 NA NA 8.66-03 

• 4,4'-DD6 	 2.6B-08 NA NA NA 2.6E-08 , ! Liver 2,76-03 NA NA 2,76-03 
4,4'-DDT 	 2,86-08 NA NA NA 2.8B-08 : Liver 2.96-03 NA NA 2.96-03 
alpha-Chlordane 	 3.56-08 NA NA NA 3.5B-08 hi! Liver 3.56-03 NA NA 3.55-03 
Aroclor-1254 	 5.26-06 NA NA , NA 5.26-06 Immune system 2.35+00 NA NA 2.3E+00 
Dieldrin 	 9.56-07 NA NA NA 9.56-07 I i-Liver 2.16-02 NA NA 2. IE-02 
gamma-Chlordane 	 1.45-08 NA NA NA 1.46-08 llilLiver 1.46-03 NA NA 1.46-03 
Heplachlor epoxide 1,164)7 NA NA NA 1,16-07 1 ..Liver 1.76-02 NA NA 1.76-02 
Technical Chlordane 7,66-07 NA NA NA 7.65-07 1 l Liver 7.66-02 NA NA 7.66-02 
Cadmium 	 NC NA NA NA i Kidney 1.96-02 NA NA 1 96-02 
Lead NA NA NA 	 NA NA 
Manganese 	 NC NA NA NA NOAEL 1.16-02 NA NA 1.16-02 
Mercury NC NA NA NA Immune system 4,16-02 NA NA 4.16-02 
Mercury (methyl) NC NA NA NA D-vcTdpmental loxicity I.4E-01 NA NA 1.46-01 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.56-05 NA NA NA 5.56-05 NA NA 

( i 

CHEMICAL TOTAL 6.26-05 	 66-05 2.66+00 0.06+00 2.66+00 " " --	 

RADIONUCLIDE TOTAL I |  I I 1 1 1 
'EXPOSURE POINT TOTAL 	 66-05 2.66+00 

EXPOSURE MEDIUM TOTAL 65-05 2.66+00 
ICOMBINED FISH DIET TOTAL 6E-05 	 2.6E+00 

MACTEC E^ ag and Consulting, Inc. 
5.226.35 
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TABLE 9.31.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION INGESTION INHALATION 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

R E C E P T O  R T O T A  L 7E-05 2.6E_M_0 

T O T A  L RIS  K A C R O S  S A L  L MEDI  A [ 7 E-05 TOTAL HAZARD ACROSS ALL MEDIA 2.6E4.0 

NOTES: 
NC - Not carcinogenic by this exposure roulc. TOTAL CARDIOVASCULAR SYSTEM HI = 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI " 
-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA TOTAL HEMATOLOGICAL SYSTEM HI = 

Checked by: MJM TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY H I  " 

TOTAL LIVER HI " 

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI 

TOTAL SKIN HI 

MACTEC Engineering and Consulting, Inc. 

MW9-VT-OE-NAI—-nelle-en—_le\T25 - rjCRAiPrTE—MnNAt-HIlRA (TABLE-TABLES 7„9(„10)._Y™-T.R„A -let-Ad—-DYPSt'MMARY Page3oT3 
51226.23 



TABLE 9.32.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

:CENARIO TIMEFRAME: CURRENT/FUTURE 
ECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT DY6RVILLE POND 2-Mclhylnaphthalcne NC NA NC , NA Cardiovascular system 1.4E-08 NA 1.15-08 2.56-08 

Acenaphthylene NC NA NC NA Liver 2.4E-08 NA 1.85-08 4.25-08 

Benzo(a)ant——ene 4.06-10 NA 3.0E-I0 NA 7.06-10 Kidney 4.36-07 NA 3.26-07 7.46-07 
Bcnzo(a)pyrcne 4.05-09 NA 3.0E-09 ; NA 7.06-09 Kidney 4.3E-07 NA 3.25-07 7,46-07 
Ber—Ov-)!!———thene 7.15-10 NA 5.3E-10 NA 1.2B-09 Kidney 76E-07 NA 5.75-07 1,36-06 
Benzo(g,h,i)r—rylene NC NA NC NA Kidney 3.3E-07 NA 2.5B-07 5 86-07 
Bcnzofkjfluoranthene 2.06-11 NA 1.5E-1I NA 3,56-11 Kidney 2.26-07 NA 1.6B-07 3.86-07 
bis(2-E(hyIhexyl)phlhaIale 6.0E-I2 NA 3.46-12 NA 9.5E-I2 Liver 5.06-07 NA 2.95-07 7.96-07 
Dib-_o(_h)an— racene 5.76-10 NA 4.26-10 NA 1.06-09 Kidney 6.16-08 NA 4.56-08 1.16-07 
Indenof I _,3 -d)pyrenc 4.05-10 NA 3.06-10 ' NA 7.06-10 Kidney 4.36-07 i NA 3.25-07 7.46-07 
Phenanthrene NC . NA NC NA Kidney 4.36-07 NA 3.2E-07 7.46-07 

alpha-Chiordanc 5.96-13 NA 1.36-13 NA 7.26-13 Liver 7.96-08 NA 1.86-08 9.7E-08 
Aroclor-1254 ', 3.86-10 . NA 3 16-10 NA 6.96-10 Immune sysiem 2.2E-04 NA 1.8E-04 4.05-04 
Dieldrin 7,56-11 NA 4.3E-II NA 1.2E-I0 Liver 2.2E-06 NA 1.3E-06 3.46-06 
EndosulTan sulfate NC NA NC NA Kidney 7.9E-09 i NA 4.5E-09 1.25-08 
Arsenic 1.26-09 NA 2.1E-I0 NA 1.4E-09 Skin 6.4E-05 NA 1.1 E-05 7.55-05 
Cadmium NC NA NC NA Kidney 1.66-05 NA 3.6E-06 1.95-05 

Chromium NC NA NC NA NOAEL 4.76-04 NA 4.7E-04 
Lead NA - NA NA 
Manganese NC NA NC NA NOAEL 4.36-05 ' NA 4.36-05 
Mercury NC NA \ N  C NA Immune system 1.26-05 NA 1.2E-05 
Nickel NC NA NC NA Developmental loxicity 8.76-06 NA 8.75-06 
Vanadium NC NA 'NC NA NOAEL 2.16-05 NA 2.15-05 
Toxicity equivalency (Dioxins/Furans) - Mam 6.56-09 NA I.IE-09 NA 7.6E-09 NA 
Toxicity equivalency (PCB Congeners) - Man 1.5E-I2 NA 2.5E-I3 NA 1.7E-I2 

"" NA 

CHBM1CALTOTAL I.4E-08 6.2E-09 - . .  . 2E-08 8.76-04 . 0.0E+OO _ , ..2.0E-04, 16-03 

EXPOSURE POINT TOTAL

RADIONUCLID6 TOTAL  I 

. 

I  I I 

2E-08 
1 1 1, 

16-03 
EXPOSURE M5DIUM TOTAL .. 26-08 16-03- . 

SEDIMENT TOTAL 2E-08 IE-03 

SURFACE SURFAC6 WAT5R DY6RVILLE POND Acenaphthylene NC NA NC NA Liver 2.06-11 NA _ 2.06-11 
WATER -s(2-6_ylhexyOphlhalal. 9.36-12 NA 5.76-09 NA 5.7E-09 Liver 7.86-07 NA 4.76-04 4.76-04 

Aldrin I.5E-II NA 5.46-10 NA 5.56-10 Liver 7.06-07 NA 2.56-05 2.56-05 
alpha-Chlordane 2.66-13 NA ' 2.16-10 NA , 2.16-10 „ Liver 3.56-08 NA 2.86-05 2.86-05 
5ndosuIfan Sulfate NC NA NC NA '' [Kidney 4.96-10 NA 4,95-10 
Endrin Aldehyde NC NA NC NA Nervous system 1.56-08 NA 4.26-06 4.26-06 
gamma-Chlordane 2.96-13 NA 2.46-10 NA 2.46-10 Liver 3.8E-08 NA 3.16-05 3.16-05 
Arsenic 2.76-10 NA 6.8E-I0 NA 9.56-10 Skin I.4E-05 NA 3,55-05 4.95-05 
Barium NC NA NC NA Cardiovascular system 2,76-07 NA 9,85-06 1,06-05 
Chromium NC NA NC NA • NOAEL 7.06-07 NA 1,46-04 1.45-04 
Lead 
Manganese 

-
NC 

NA 
NA 

-
NC 

NA 
NA NOAEL 

..
4.96-06 

NA 
NA 3.16-04 3.16-04 

Mercury NC NA NC NA Immune system 1.26-08 NA 4.36-07 4.46-07 
Thallium NC NA NC NA j NOAEL 2.55-05 NA 6.36-05 8.86-05 
Nitrate 
Nitrile-N 

NC 
NC 

NA 
,NA •:

NC 
NC 

NA 
NA 

Hematological system 
Hematological system 

4.36-07 
7.76-07 

NA 
NA 

.. 
-

4.36-07 
7.76-07 

M A C T E C Engineering and Consulting, Inc. 
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TABLE 9.32.CT i 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUM AN HE ALTH RISK ASSESSMENT - INTERIM FIN AL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) • Mam 7.6E-I0 NA • 6IE: 06 NA 6.15-06 
—. " 

NA 

—  j 
1 

CH5MICAL TOTAL 1.1 E-09 - 6.16-06 - 66-06 4.86-05 0,06+00 1.1 E-03 16-03 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL |  I I I 

66-06 
1 1 1 

IE-03 

EXPOSURE MEDIUM TOTAL 66-06 16-03 

SURFACE WATER TOTAL 6E-06 IE-03 

BIOTA COMBINED FISH DIET DYERVILLE POND Acenaphthylene NC NA NA NA Liver 1 6E-06 NA NA 1,66-06 
Dib.t_c<_h)_uh—ccnc 6.7E-09 NA NA NA 6.76-09 • Kidney 7. IE-07 NA NA 7. IE-07 
Phcnanlhrcnc NC NA NA NA Kidney 2. IE-05 NA NA 2.15-05 
4.4'-DDD 4.6E-08 NA NA NA 4.66-08 Liver 8.9E-03 NA NA 8.95-03 
4,4'-DDE 2.0E-08 NA NA NA 2.06-08 Liver 2.8E-03 NA NA 2.85-03 
4,4'-DDT 2.2E-08 NA NA NA 2.26-08 Liver 3.0E-03 NA NA 3,06-03 
alpha-Chlordane - 2.7E-08 NA NA NA 2.76-08 Liver 3.6E-03 NA NA 3.65-03 
Aroclor-1254  4.05-06 NA NA NA 4.06-06 Immune system 2.36+00 NA NA 2.36+00 
Dieldrin 7.35-07 NA NA NA 7.35-07 Liver 2. IE-02 NA NA 2.16-02 
gamma-Chlordane 1.16-08 NA NA NA 1.16-08 Liver 1.4E-03 NA NA 1.45-03 
Heptachlor Epoxide 8.86-08 NA NA NA 8.86-08 Liver 1.76-02 NA NA 1.76-02 
Technical Chlordane 5.86-07 NA NA NA 5.85-07 Liver 7.8E-02 NA NA 7,85-02 
Cadmium NC NA NA NA Kidney 2.06-02 NA NA 2.06-02 
Lead - NA NA NA - NA NA 
Manganese NC NA NA NA NOAEL 1.1 E-02 NA NA 1.16-02 
Mercury NC NA NA NA Immune system 4.36-02 NA NA 4.36-02 
Mercury (methyl) NC NA NA NA Developmental loxicity 1.56-01 NA NA 1.55-01 
Toxicity Equivalency (Dioxins/Furans)  Mam 4.2E-II5 NA NA NA 4.2E-05 NA NA 

CHEMICAL TOTAL 4.86-05 -• - 5E-05 2.7E+00 O.OE+00 2.76+00 

[EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL I | I I 

55-05 
1 1 1 

2.76+00 
IIEXPOSURE MEDIUM TOTAL 56-05 2.76+00 

COMBINED FISH DIET TOTAL 5E-05 • 2.7E+O0 
RECEPTOR TOTAL 5E-05 2.7E4O0 

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 2.7E+00 

MACTEC ig and Consulting, Inc 
5122-.23 
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TABLE 9.32.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE. RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD • 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Not applicable, exposure route not applicable for this chemical/exposure medium. 


- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 


Checked by: MJM 


TOTAL CARDIOVASCULAR SYSTEM HI' 

TOTAL DEVELOPMENTAL TOXICITY HI' 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI = 


TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI =• 

TOTAL SKIN H I  

MACTEC Engineering and Consulllng, Inc. 
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TABLE 9.33.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE EXPOSURE 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN INGESTION INHALATION DERMAL ROUTES TOTAL 

BIOTA COMBINED FISH DIET DYERVILLE POND Acenaphthylene NC NA NA NA Liver 2.46-06 NA NA 2.46-06 

Dibcnzo(a,h)anthnicene 6.86-09 NA NA NA 6,86-09 Kidney 1,16-06 NA NA 1.16-06 
Phcnanlhrcnc NC NA NA NA Kidney 3.16-05 NA NA 3.16-05 
4.4'-DDD 4.76-08 NA NA NA 4.76-08 Liver 1.46-02 NA NA I.4E-02 

4,4'-DDE 2.06-08 NA NA NA 2.06-08 Liver 4.26-03 NA NA 4.25-03 

4,4'-DDT , 2.26-08 NA NA NA 2.26-08 Liver 4,66-03 NA NA 4.66-03 
alpha-Chlordanc 2.86-08 NA NA NA 2.86-08 Liver 5.56-03 NA NA 5.56-03 
ArocIor-1254 4.16-06 NA NA NA 4.16-06 Immune system 3.66+00 NA NA 3.66+00 

Dieldrin 7,56-07 NA NA NA 7.56-07 Liver  3.36-02 NA NA 3.36-02 
gamma-Chlordane 1.16-08 NA NA NA 1.16-08 Liver 2.26-03 NA NA 2.26-03 
Heptachlor 5poxidc 9.06-08 NA NA NA 9.06-08 : ' Liver 2.76-02 NA NA 2.76-02 
Technical Chlordane 5.96-07 NA NA NA 5.96-07 i • Liver 1.26-01 NA NA 1.26-01 
Cadmium NC NA NA NA -, ;Kidncy 3.06-02 NA NA 3.05-02 
Lead NA NA NA - NA NA 
Manganese NC NA NA NA NOAEL 1.76-02 NA NA 1.76-02 
Mercury NC NA NA NA Immune system 6.5E-02 NA NA 6,56-02 
Mercury (methyl) NC NA NA NA Developmental toxicily 2,26-01 NA NA 2.26-01 
Toxicity 5quivalency (Dioxins/Furans) - Mam 4.36-05 NA NA NA 4.36-05 NA NA 

CHEMICAL TOTAL 4,96-05 56-05 4.16+00 . . 0.06+00 4.16+00 

• 

RADIONUCLIDE TOTAL II , 1 1 1 
EXPOSURE POINT TOTAL .11 . 56-05 4.16+00 

II 56-05 4.16+00 
COMBINED F Sll DIET TOTAL II 5E -05 , 4.1E+00, EXPOSURE MEDIUM TOTAL 

H R E C E I T O R T O T A L 5 E-05 4.1E+00 

T O T A L RISK A C R O S S A L L MEDIA 5 E-05 T O T A L H A Z A R D A C R O S S A L L M E D I A 4.1E+00 

NOTES; 


NC - Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI • 

-- - Not calculated; dose-response dala and/or dermal absorption values are not available. 


Prepared by; KJA 


Checked by: MJM TOTAL IMMUNE SYSTEM HI = 


TOTAL KIDNEY H I  " 

TOTAL LIVER HI = 

TOTAL NOAEL HI = 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 9.34.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND I 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT DYERVILLE POND 2-Mcthylnaphthalcnc NC NA NC NA Cardiovascular system 3.95-08 NA 5.06-09 4.45-08 

Acenaphthylene NC NA NC NA Liver 6.86-08 NA 8.66-09 7.66-08 
Benzo(a)anlhracene I.5E-09 NA 1.95-10 NA 1.7E-09 ; Kidney 1.2E-06 NA 1.56-07 1.36-06 

Ber_o(a)pyr-ie 1.5E-08 NA 1.96-09 , NA I.7E-0S 'Kidney 1.2E-06 NA , 1.56-07 1,35-06 
Be—;o(b)fluo—nthene 2.7E-09 NA 3.46-10 NA 3.0E-09 Kidney 2 IE-06 NA 2.76-07 2.46-06 
Bcnzo(g,h,i)pcrylenc NC NA NC NA • Kidney 9.36-07 NA 1,26-07 1.16-06 
Bcnzo(k)nuO—nlhcnc 7.5E-II NA 9.56-12 NA 8.56-11 Kidney 6.0E-07 NA 7,66-08 6.86-07 
bis(2-Ethylhexyl)phlhalale 2.26-11 NA 2.26-12 NA 2.5E-II Liver 1.4E-06 NA 1.45-07 1,56-06 
Dibcnzc<_h)_ithracenc 2.16-09 NA 2.76-10 NA 2.46-09 Kidney 1.76-07 NA 2.16-08 1.95-07 
lndcno( 1,2.3-cd)pyTcnc 1.5E-09 NA 1.95-10 NA 1.76-09 Kidney 1.2E-06 NA 1.56-07 1.36-06 

Phcnanlhrcnc NC NA NC NA Kidney 1.26-06 NA 1,56-07 1.36-06 
alpha-Chlordane 2.2E-I2 NA 8.5 E-14 NA 2.36-12 I 1 Liver 2.26-07 , NA 8.56-09 2.36-07 
Aroclor-1254 1.46-09 NA I.9E-10 NA 166-09 Immune system 6.26-04 NA 8.56-05 7.16-04 

Dieldrin 2.86-10 NA 2.7E-11 NA 3,16-10 : Liver 6. IE-06 NA 5.96-07 6.75-06 
Endosulfan sulfate NC NA NC NA |Kidney 2.2E-08 NA 2,16-09 2.46-08 
Arsenic 4,66-09 NA 1.35-10 NA 4,76-09 1 Skin 1.86-04 NA 5.26-06 1,86-04 
Cadmium NC NA NC NA .  j Kidney 4.36-05 NA 1.76-06 4,56-05 
Chromium NC NA NC NA (.NOAEL 1.36-03 NA 1,36-03 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 1.26-04 NA 1.26-04 
Mercury NC NA NC NA Immune sysiem 3.46-05 NA 3.46-05 
Nickel NC NA NC NA . Developmenlal loxicity 2,46-05 NA 2,45-05 
Vanadium NC NA NC NA NOAEL 5.86-05 NA 5.86-05 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.46-08 NA 7.0E-10 ' NA 2,56-08 - NA --
Toxicity equivalency (PCB Congeners) - Man 5.56-12 NA 1.66-13 NA 5.75-12 NA 

CHRMICALTOTAL 5.36-08 	 3.96-09 6E-0S 2.46-03 0.05+00 9.46-05 35-03 

RADIONUCLID6 TOTAL | |  I I 1 1 1
[EXPOSURE POINT TOTAL . 66-08 36-03 

[EXPOSURE MEDIUM TOTAL . . . 65-08 36-03 
SEDIMENT TOTAL 6E -08 3E-03 

SURFACE SURFACE WATER DYERVILLE POND Acenaphthylene NC NA NC NA 	 Liver 5.66-10 NA 5.65-10 
WATER 	 bis(2-Elhylhexyl)phlhalate 3.56-10 NA 6.06-08 NA 6.16-08 Liver 2.26-05 NA 3.8E-03 3.85-03 

Aldrin 5.75-10 NA 5.76-09 NA 6.36-09 Liver 2.06-05 NA 2.06-04 2.25-04 
alpha-Chlordane 9.7E-I2 NA 2.36-09 NA 2,36-09 Liver- 9.76-07 NA 2,36-04 2.36-04 
Endosulfan Sulfate NC NA NC NA Kidney 1.46-08 NA 1.45-08 -
6ndrin Aldehyde NC NA NC NA Nervous system 4.2E-07 NA 3.46-05 3.46-05 
gamma-Chlordane 1.IE-II NA 2.56-09 NA 2.56-09 Liver 1.16-06 NA 2.56-04 2.56-04 
Arsenic 1.06-08 NA 7.2E-09 NA 1.76-08 Skin 3.96-04 NA 2.86-04 6.76-04 
Barium NC NA NC NA Cardiovascular system 7.66-06 , NA 7.96-05 8.66-05 
Chromium NC NA NC NA NOA6L 2.06-05 NA 1.15-03 1.1 E-03 -Lead i NA NA NA 
Manganese NC NA NC NA NOA6L 1.46-04 NA 2.56-03 2.6E-03 
Mercury NC NA NC NA Immune system 3.36-07 NA 3.45-06 3.86-06 
Thallium NC NA NC NA NOAEL 7.06-04 NA 5,06-04 1.26-03 
Nitrate NC NA NC NA Hematological system 1.26-05 NA 1.26-05 
Nitrile-N 	 NC NA NC , .NA Hematological system 2.16-05 , NA 2. IE-05 -

MACTEC Engineering and Consulting, Inc 
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TABLE 9.34.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK i NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL
(RADIATION)

 EXPOSURE 
 ROUTES TOTAL 

PRIMARY TARGET 
MORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.8E-08 NA 6.56-05 NA [ 6.56-05 NA 

CHEMICAL TOTAL • 3.95-08 6.56-05 || 76-05 1.35-03 0.06+00 9.0E-03 IE-02 .-

RADIONUCLIDE TOTAL I
_ 

I  I I 1 1 1 
-:EXPOSUR6 POINT TOTAL 76-05 16-02 

[EXPOSURE MEDIUM TOTAL 75-05 16-02 

SURFACE WATER TOTAL 7E-05 IE-02 

BIOTA COMBINED FISH D1BT DY6RVILL6 POND Accnaphlhylcne NC NA NA NA Liver I.5E-06 NA NA I.5E-06 
Dit—nzo(—h)_nh racene 8.6E-09 NA NA NA 8.66-09 Kidney 6.9E-07 NA NA 6.9E-07 
Phenanthrene NC NA NA NA Kidney 2.0E-05 NA NA 2.0E-05 
4,4'-DDD 5.9E-08 NA NA • NA 5.9E-08 Liver 8.6E-03 NA NA 8.6E-03 
4,4,-DDE 2.66-08 NA NA NA 2.66-08 Liver 2.7E-03 NA NA 2.76-03 
4,4'-DDT 2.86-08 NA NA ' NA 2.86-08 Liver 2.9E-03 NA NA 2.96-03 
alpha-Chlordane 3.56-08 NA NA NA 3.55-08 Liver 3.55-03 NA NA 3.55-03 
Aroclor-1254 5.25-06 NA NA NA 5.26-06 Immune system 2.36+00 NA NA 2.3E+00 
Dieldrin 9,55-07 NA NA NA 9.55-07 Liver 2.16-02 NA NA 2. IE-02 
gamma-Chlordane 1.46-08 NA NA NA 1.46-08 Liver 1.46-03 NA NA I.4E-03 
Heptachlor Epoxide 1.16-07 NA NA NA 1.15-07 Liver 1.76-02 NA NA I.7E-02 
Technical Chlordane 7.66-07 NA NA • NA 7.65-07 Liver 7.66-02 NA NA 7.6E-02 
Cadmium NC NA NA NA Kidney 1.96-02 NA NA 1.9E-02 
Uad - NA NA NA - NA NA 
Manganese NC NA NA NA NOAEL 1.16-02 NA NA 1.IE-02 
Mercury NC NA NA NA Immune system 4. IE-02 NA NA 4,1 E-02 
Mercury (methyl) NC NA NA NA Developmental toxicily 1.4E-0I NA NA I.4E-0I 
Toxicity Equivolency (Dioxint/I'uruna) - Mam 5.5E-05 NA • NA NA 5.5E-05 NA NA 

CHEMICAL TOTAL 6.2E-05 - -- | 66-05 2.6E+00 0.0E+00 - | _ 2.6E+00 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL | | | | 

66-05 
1 1 1 

2.6E+00 
H6XPOSUR5 M5D1UM TOTAL 66-05 2.6E+O0 

COMBINED FISH DIET TOTAL 6E-05 2.6E+00 

(IRECEPTOR TOTAL IE-04 2.6E+00 
TOTAL RISK ACROSS ALL MEDIA IE-04 TOTAL HAZARD ACROSS ALL MEDIA 2.6E+4J0 

MACTEC J f Ing and Consulting, I nc 
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TABLE 9.34.CT 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

NOTES: 


NC - Not carcinogenic by this exposure roulc. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 


-- - Not calculated; dosc-rcsponsc dala and/or dermal absorption values are nol available. 


Prepared by: KM 


Checked by: MJM 


TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI 

TOTAL HEMATOLOGICAL SYSTEM HI = 


TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY H I  

TOTAL LIVER HI = 


TOTAL NERVOUS SYSTEM HI = 
TOTAL NOAEL HI = 

TOTAL SKIN H I  

MACTEC Engineering and Consulting, Inc 
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TABLE 9.35.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 

EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIM6NT S6DIM6NT DYERVILL6 POND 2-Meihylnaphthalcne NC NA NC NA Cardiovascular system 6. IE-08 NA 2.36-08 8.46-08   ' 

Accnaphthylene NC NA NC NA Liver 1.IE-07 : NA 3.96-08 1.46-07 
Bcnzo(a._i—racene I.7E-09 NA 6.4E-10 NA 2.46-09 Kidney 1.86-06 NA 6.96-07 2,56-06 
Bei_o(a)pyTene 1.7E-08 NA 6.46-09 NA 2.46-08 Kidney 1.86-06 NA 6.96-07 2.55-06 

Benzo(b)nuoranthcne : 3.1 E-09 NA 1.26-09 NA 4.26-09 Kidney 3.36-06 NA 1,26-06 4.5E-06 

Benzo(g,h.i)p-ylene NC NA NC NA Kidney 1.56-06 NA 546-07 2.0E-06 
Benzc<k)nuoranthenc 8.86-11 NA 3.36-11 NA 1.25-10 Kidney 9.46-07 NA 3.56-07 1.3E-06 
bis(2-Elhylhexyl)phlhalale 2.66-11 NA 7.56-12 NA 3.45-11 Liver 2.26-06 NA 6.25-07 • 2.8E-06 
Dibcnzo(a—Janlhraccne 2,56-09 NA 9,25-10 NA 3,46-09 Kidney 2.66-07 NA 9.86-08 3.6E-07 
Endcno(l,2.3-cd)pyrcnc 1,76-09 NA 6.45-10 NA 2.46-09 Kidney l.SE-06 NA 6,95-07 2.55-06 
Phcnanlhrcnc NC NA NC NA Kidney 1,86-06 NA . 6.96-07 2.5E-06 
alpha-Chlordanc 2.65-12 NA 2.9E-13 NA 2.86-12 Liver 3.46-07 NA 3.95-08 3.8E-07 
ArocIor-1254 1.75-09 NA 6.76-10 NA 2.36-09 Immune sysiem 9.76-04 NA 3.95-04 1.45-03 
Dieldrin , 3.35-10 NA 9.36-11 NA 4.26-10 Liver 9.56-06 NA  2.76-06 1.25-05 
Endosulfan sulfate NC NA NC NA Kidney 3.46-08 NA 9.85-09 4.46-08 
Arsenic 5.3E-09 NA 4.66-10 NA 5.85-09 Skin 2.86-04 NA 2.46-05 3.06-04 
Cadmium NC NA NC NA Kidney 6.76-05 NA 7.76-06 7.56-05 
Chromium NC NA NC NA NOAEL 2.16-03 , NA 2.16-03 
Lead NA NA NA 
Manganese NC NA NC NA NOAEL 1.96-04 NA 1.96-04 
Mercury NC NA NC NA Immune system 5,36-05 NA 5,35-05 
Nickel NC NA NC NA Developmental loxicity 3.86-05 NA 3.85-05 
Vanadium NC NA NC NA NOAEL 9,06-05 NA 9.05-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 2,85-08 NA 2.46-09 NA 3.06-08 - NA 
Toxicity Equivalency (PCB Congeners) - Man 6.46-12 NA 5.56-13 NA 7.06-12 NA 

CHEMICAL TOTAL 6.2P.08 1.36-08 85-08 3.86-03 0.06+O0 4.36-04 46-03 

6XPOSUR6 POINT TOTAL 
RADIONUCLIDE TOTAL II 

.. . 86-08 
I I

. .
 I I 

II 45-03 
EXPOSURE MEDIUM TOTAL 85-08 II 4 E-03 

SEDIMENT TOTAL 86-08 II 4E-03 . 

SURFACE SURPACE WATER DYERVILLE POND Acenaphthylene NC NA NC NA Liver 8.7E-10 NA ,. 8.75-10 
WATER -s(2-Er-y-exyl,phthala 4.06-10 NA 5.6E-08 NA 5,66-08 Liver 3.46-05 NA 4.6E-03 4.76-03 

Aldrin 6.66-10 NA 5.36-09 NA 5.96-09 - Liver 3.05-05 NA 2.46-04 2.76-04 
alpha-Chlordane 1.16-11 NA 2.16-09 NA • 2.1 E-09 Liver 1.56-06 NA ' 2.86-04 2.86-04 
Endosulfan Sulfate NC NA NC NA Kidney 2.16-08 NA 2.16-08 
Endrin Aldehyde NC NA NC NA Nervous sysiem 6.66-07 NA 4.16-05 4.26-05 
gamma-Chlordane 1.25-11 NA 2.36-09 NA 2.36-09 Liver 1.76-06 NA 3.16-04 3.16-04 
Arsenic 1.26-08 NA 6.66-09 NA 1.86-08 Skin 6.16-04 - NA 3.46-04 9.56-04 
Barium NC NA NC NA Cardiovascular sysiem 1.26-05 NA 9.66-05 1.16-04 
Chromium NC NA NC NA i„,NOAEL 3,06-05 NA 1.45-03 1,46-03 
Lead 
Manganese NC 

NA 
NA 

-
NC 

NA 
NA 

, 
NOAEL 

-
2.16-04 

NA 
NA 3.05-03 3.36-03 

Mercury NC NA NC NA Immune system 5.26-07 NA 4.26-06 4.75-06 
Thallium NC NA NC NA . NOAEL 1,16-03 NA 6.26-04 1.76-03 
Nitrate 
Nilrile-N 

NC 
NC 

NA 
NA 

NC 
NC . 

NA 
NA 

Hematological system 
Hematological system 

1.96-05 
3.3E-05 . 

NA 
NA 

.. 1.96-05 
3.36-05 

MACTEC Engineering and Consulting, Inc 
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TABLE 9.35.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND | 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.3E-08 NA 6.06-05 NA 6.0E-05 NA 

CHEMICAL TOTAL 4.66-08 6.0E-05 - 6E-05 2. IE-03 0.0E+00 1.1 E-02 16-02 

, EXPOSURE POINT TOTAL 

EXPOSURE M6DIUM TOTAL 

RADIONUCLIDE TOTAL | | I I 
65-05 

6E-05 

1 1 1 
15-02 

15-02 

SURFACE WATER TOTAL 6E-05 IE-02 

BIOTA COMBINED FISH DIET DY6RV1LL6 POND Acenaphthylene NC NA NA NA Liver 1.66-06 NA NA I.6E-06 
Dibenzo(a.h)anlhracene 6.7E-09 NA NA NA 6.75-09 Kidney 7. IE-07 NA NA 7. IE-07 
Phenanthrene NC NA NA NA Kidney 2. IE-05 NA NA 2. IE-05 
4,4'-DDD 4.66-08 NA NA NA 4.66-08 Liver 8.95-03 NA NA 8.96-03 
4.4,-DD5 2.06-08 NA NA NA 2.06-08 Liver 2.86-03 NA NA 2.86-03 
4.4'-DDT 2.25-08 NA NA NA 2.26-08 Liver 3,06-03 NA NA 3.06-03 
alpha-Chlordane 2.76-08 NA NA NA 2.7E-08 Liver 3.66-03 NA NA 3.65-03 
Aroclor-1254 4.06-06 NA NA NA 4.0E-06 Immune system 2.36+00 NA NA 2.36+00 
Dieldrin 7.36-07 NA NA NA 7.3E-07 Liver 2.15-02 NA NA 2.16-02 
gamma-Chlordane 1.16-08 NA NA NA 1.16-08 Liver 1.45-03 NA NA 1.46-03 
Heptachlor Epoxide 8,86-08 NA NA NA 8.86-08 Liver 1.76-02 NA NA 1,75-02 
Technical Chlordane 5.86-07 NA NA NA 5.86-07 Liver 7.85-02 NA NA 7.86-02 
Cadmium NC NA NA NA Kidney 2.05-02 NA NA 2.06-02 
Lead NA NA NA - NA NA 
Manganese NC NA NA NA NOAEL 1.16-02 NA NA 1.16-02 
Mercury NC NA NA NA Immune sysiem 4.36-02 NA NA 4.36-02 
Mercury (methyl) NC NA NA NA Developmenlal loxicity 1.55-01 NA NA 1.56-01 
Toxicity 6quivalcncy (Dioxins/Furans)  Mam 4.25-05 NA NA NA 4.2E-05 NA NA 

CHEMICAL TOTAL 4.8E-05 [ 5E-05 2.7E+O0 0.0E+OO - 2.76+00 

[5XPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL | | | | 

5E-05 
1 1 1 

2.75+00 
EXPOSURE MEDIUM TOTAL 5E-05 2.76+00 

COMBINED FISH DIET TOTAL 5E-0S - 2.7E+O0 

MACTEC ̂  ng and Consulting, Inc 
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TABLE 9.35.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


EXPOSURE EXPOSURE 
MEDIUM CHEMICAL 

MEDIUM POINT INGESTION 

R E C E P T O R T O T A L 

NOTES: 


NC - Nol carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 


- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 


Checked by: MTM 


CARCINOGENIC RISK 

EXTERNAL 
INHALATION DERMAL 

(RADIATION) 

T O T A L RISK A C R O S S A L L MEDIA 

EXPOSURE 
ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

IE-04 

IE-04 T O T A  L H A Z A R  D A C R O S  S A L  L M E D I  A 

2 .7E+.  0 

2.7E+O0 

TOTAL CARDIOVASCULAR SYSTEM HI • 

TOTAL DEVELOPMENTAL TOXICITY HI • 

TOTAL HEMATOLOGICAL SYSTEM HI 

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI 

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 9.36.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: CHILD 

SEDIMENT 

EXPOSURE 
MEDIUM 

SEDIM6NT 

EXPOSURE 
POINT 

DY6RVILLE POND 

CHEMICAL 

2-Methylnaphlhalt—e 
Accnaphthylcnc 
Benzo(a)anthraccne 
Ben_o(a)pyrene 
Ben_o(b)nuC-nthcne 
Bcnzo(g,h,i)pcryIcne 
Bcnzo(k)nuO—nthene 
bis(2-5lhylhexyl)phlhalale 
Dibenzo(a,h)anthracene 
Indcno( I „,3-cdlpyrene 
Phenanthrene 
alpha-Chlordane 
Aroclor-1254 
Dieldrin 
5ndosulfan sulTate 
Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Vanadium 
Toxicity Equivalency (Dioxins/Furans) - Mam 
Toxicity Equivalency (PCB Congeners)  Man 

CARCINOGENIC RISK 

INGESTION 

NC 
NC 

1.4E-08 
1.4E-07 
2.5E-08 

NC 
7.0E-10 
2.1E-I0 
2.0E-08 
1,46-08 

NC 
2.05-11 
1.36-08 
2.66-09 

NC 
4.35-08 

NC 
NC 

NC 
NC 
NC 
NC 

2.26-07 
5.16-11 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

NC 
NC 

2.06-09 
2.0E-08 
3.66-09 

NC 
1.06-10 
2.36-11 
2.96-09 
2.05-09 

NC 
9.15-13 
2.16-09 
2.96-10 

NC 
1.46-09 

NC 
NC 

NC 
NC 
NC 
NC 

7.56-09 
1.75-12 

EXTERNAL 
(RADIATION) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EXPOSURE 
ROUTES TOTAL 

1.66-08 
1.66-07 
2.85-08 

8.16-10 
2.3E-10 
2.3E-08 
I.6E-0S 

2.16-11 
I.5E-0S 
2.96-09 

4.4E-08 

2.36-07 
5.3E-11 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

Cardiovascular system 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Kidney 
Kidney 
Kidney 
Liver 

Immune system 
Liver 

Kidney 
Skin 

Kidney 
NOAEL 

NOAEL 
Immune system 

Developmenlal toxicity 
NOAEL 

INGESTION 

7.45-07 
1.36-06 
2.2E-05 
2.26-05 
4.06-05 
1.76-05 
1.16-05 
2.66-05 
3.26-06 
2.2E-05 
2.26-05 
4.15-06 
1.25-02 
1.16-04 
4.15-07 
3.35-03 
8.16-04 
2.56-02 

2.26-03 
6.36-04 
4.56-04 
1.16-03 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

1.IE-07 
I.SE-07 
3.2E-06 
3.2E-06 

' 5.8E-06 
2.5E-06 
I.6E-06 
2.9E-06 

' 4.6E-07 
3.2E-06 
3.2E-06 
1.8E-07 
1.8E-03 
13E-05 
46E-08 
1. IE-04 
3.6E-05 

-
1 

EXPOSURE 
ROUTES TOTAL 

8.4E-07 
1.5E-06 
2.55-05 
2.56-05 
4.56-05 
2.06-05 
1.36-05 
2.95-05 
3.66-06 
2.56-05 
2.55-05 
4.36-06 
1.35-02 
1.36-04 
4.65-07 
3,46-03 
8.45-04 
2.56-02 

2.26-03 
6,36-04 
4.56-04 
1.16-03 

CHEMICAL TOTAL 4.96-07 4,25-08 , 55-07 4.56-02 0,06+00 2.0E-03 I 56-02 

[6XPOSUR5 POINT TOTAL 

6XPOSURE M6D1UM TOTAL 
SEDIMENT TOTAL 

RADIONUCLIDE TOTAL 1 I 1 1 

-
56-07 

56-07 

5E-07 

1 .1 1 
56-02 

56-02 
5E-02 

SURFAC5 
WATER 

SURFACE WAT6R DY6RVILL6 POND Acenaphthylene 
bis(2-61hylhexyl)phu_late 
Aldrin 
alpha-Chlordane 
5ndosutfan Sulfate 
6ndrin Aldehyde 
gamma-Chlordane 
Arsenic 
Barium 
Chromium 
Lead 
Manganese 
Mercury 
Thallium 
Nitrate 
Nitrite-N 

NC 
8.16-10 
1.36-09 
2.36-11 

NC 
NC 

2.56-11 
2.36-08 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
2.16-08 
2.05-09 
7.96-10 

NC 
NC 

• 8.76-10 
2.56-09 

NC 
NC 

NC 
NC 
NC 
NC 
NC 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.26-08 
3.3E-09 
8.16-10 

9.06-10 
2.66-08 

Liver 
Liver 
Liver 
Liver 

Kidney 
Nervous sysiem 

Liver-
Skin 

Cardiovascular system 
NOAEL 

NOAEL 
Immune system 

NOAEL 
Hematological system 
Hematological system 

2.66-09 
1.06-04 
9.16-05 
4.56-06 
6.36-08 
2.06-06 
5.06-06 
1.86-03 
3.66-05 
9.15-05 

-
6.46-04 
1,66-06 
3.36-03 
5.65-05 
1.06-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 

- NA 
NA 
NA 

. NA 

_ 
2.66-03 
1.46-04 
1.66-04 

-
2.35-05 
1.7E-04 
2.0E-04 . 
5,56-05 
7.S6-04 

.. 
1.76-03 

• 2.46-06 
3,56-04 

2.66-09 
2.76-03 
2.36-04 
1.66-04 
6.36-08 
2.56-05 
1.86-04 
2.06-03 
9.06-05 
8.76-04 

2.46-03 
3.95-06 
3,66-03 
5.65-05 
1.06-04 

MACTEC Engineering and Consulting, Inc 
51336,35 
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TABLE 9.36.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Toxicity 6quivalency (Dioxins/Furans) - Mam 6.66-08 NA 2.36-05 NA 2.36-05 NA 

CH6MICAL TOTAL 9.26-08 2:35-05 - 25-05 6.26-03 0.05+00 6.26-03 IE-02 

6XPOSURE POINT TOTAL 

RADIONUCLIDE TOTAL I I  I I 
2E-05 

1' 1 1 
IE-02 

EXPOSUR5M6DIUM TOTAL 2E-05 IE-02 

SURFACE WATER TOTAL 2E-0S IE-02 

BIOTA COMBINED FISH DIET DYERVILLE POND Acenaphthylene NC NA NA NA 1 Livcr 2.4E -06 NA NA 2.46-06 
Di——:o(_h)anthraccnc 6.8E-09 NA NA NA 6.8E-09 Kidncy 1, IE-t NA NA 1.16-06 
Phenanthrene NC NA NA NA Kidney i  l E-05 NA NA 3.16-05 
4,4'-DDD 4,76-08 NA NA NA 4.7E-08 Liver 1.46-02 NA NA 1,45-02 
4.4'-DDE 2.06-08 NA NA NA 2,06-08 Liver 4,26-03 NA NA 4.26-03 
4,4'-DDT 2.2E-OS NA NA NA 2.26-08 Liver 4.6E-03 NA NA 4.66-03 
alpha-Chlordane 2,85-08 NA NA NA 2.85-OS Liver 5.56-03 NA NA 5.56-03 
Aroclor-1254 4. IE-06 NA NA NA 4.15-06 Immune system 3.66+00 NA NA 3.66+00 
Dieldrin 7.55-07 NA NA NA 7.56-07 Liver 3.35-02 NA NA 3.36-02 
gamma-Chlordane 1.1 E-08 NA NA NA 1.16-08 Liver 2.26-03 NA NA 2.26-03 
Heptachlor Epoxide 9.0E-08 NA NA NA 9.05-08 Liver 2.76-02 NA NA 2.76-02 
Technical Chlordane 5.96-07 NA NA NA 5.96-07 Liver 1.26-01 NA NA 1.26-01 
Cadmium NC NA NA NA Kidney 3.06-02 NA NA . 3,06-02 
Lead - NA NA NA NA NA 
Manganese NC NA NA NA - NOAEL 1.75-02 NA NA 1.76-02 
Mercury NC NA NA NA Immune system 6.56-02 NA NA 6.56-02 
Mercury (methyl) NC NA NA NA Developmental toxicity 2.25-01 NA NA 2.26-01 
Toxicity Equivalency (Dioxins/Furam)  Mam 4.36-05 NA NA NA 4,36-05 NA NA 

CHEMICAL TOTAL 4.9E-03 - -- - 56-05 | 4.16+00 0.0E*W - 4.15+00 

EXPOSURE POINT TOTAL 
RADIONUCLIDE TOTAL | | I I 

56-05 
I I 1 

4.16+00 
[[EXPOSURE MEDIUM TOTAL 56-05 4.15+00 

COMBINED FISH DIET TOTAL 5E-05 4.1E+00 

[[RECEPTOR TOTAL 7E-05 || 4.2E+00 
TOTAL RISK ACROSS ALL MEDIA 7E-05 | TOTAL HAZARD ACROSS ALL MEDIA 4.2E+00 

MACTEC Ej Ing and Consulting, Inc 
51335,25 
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TABLE 9.36.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

NOTES: -
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR SYSTEM HI = 9. IE-05 

NA - Not applicable; exposure roulc not applicable for ihis chemical/exposure medium. TOTAL DEVELOPMENTAL TOXICITY HI = 2.2E-01 

-- - Nol calculated; dosc-rcsponsc data and/or dermal absorption values are not available. -
-
-

Prepared by: KM TOTAL HEMATOLOGICAL SYSTEM HI = I.6E-04 

Checked by: MJM TOTAL IMMUNE SYSTEM HI  3.6E+00 

TOTAL KIDNEY HI  3.IE-02 

TOTAL LIVER HI  2.1E-0I 

-
TOTAL NERVOUS SYSTEM HI = 2.5E-05 

TOTAL NOAEL HI  5.2E-02 

-
TOTAL SKIN H I   5.5E-03 

MACTEC Engineering and Consulting, Inc. 
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TABLE 10.37.RME 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - COMMERCIAL / INDUSTRIAL WORKER - ADULT - FOGARTY CENTER 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: COMMERCIAL / INDUSTRIAL WORKER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL FOGARTY CENTER Bcnzo(a)pyrcne 3.96-06 NA 6.7E-06 NA 1.1 E-05 Kidney NA 
Arsenic 1.8E-06 NA NA l.SE-06 Skin NA 

CHEMICAL TOTAL 5.7E-06 6.76-06 16-05 0.05+00 05+00 •  ._._

RADIONUCLIDE TOTAL | | | | 1  I I 
[EXPOSURE POINT TOTAL IE-05 06+00 

EXPOSURE MEDIUM TOTAL IE-05 06+00 
SOIL TOTAL IE-05 1 . OE+00 

[[RECEPTOR TOTAL IE-OS 1 _ 
TOTAL RISK ACROSS ALL MEDIA IE-05 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 

NC - No! carcinogenic by Ihis exposure route. 

NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: RAR 

Checked by: KJ A 

MACTEC Engineering and Consulting, Inc 
51226-25 
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TABLE 10.I3.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND [Toxicity Equivalency (Dioxins/Furans) - Mam - 3.75-06 NA NA 3,76-06 

CHEMICAL TOTAL 3.76-06 	 45-06 0.05+00 05+00 

| R A D I 0 N U C L I D 6 TOTAL  l - l	  I I 1 1 1 
EXPOSURE POINT TOTAL 46-06 06+00 

EXPOSURE M6D1UM TOTAL 46-06 0E+00 

II 
SEDIMENT TOTAL	 .11 4E-06 II OE+00 

BIOTA COMBINED FISH DIET ALLENDALE POND 	 Aroclor-1254 1.26-04 NA NA NA . , 1.26-04 . Immune system - I.SE+OI NA NA 1.86+01 
Aroclor-1268 1.86-06 NA NA NA 1.85-06 Immune system NA NA-
Dieldrin 	 4.76-06 NA NA -. NA 4.76-06 Liver NA NA-
Technical Chlordane 5.46-06 • NA NA . NA 5.45-06 . Liver 	 NA NA-
Toxicily Equivalency (PCB Congeners) - Man 1.66-04 NA NA NA 1.66-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.56-03 NA NA NA 1.56-03 

CHEMICAL TOTAL 1.86-03 	 26-03 I.SE+OI O.0E+00 1.8E+01 .- -	 ' "

RADIONUCLID6 TOTAL | 1 . . 1 1 1 1 1 
EXPOSURE POINT TOTAL 	 25-03 . 1.8E+01..,.,, 

EXPOSURE MEDIUM TOTAL 26-03 1.86+01 
COMBINED FISH DIET TOTAL 2E-03 1.8E+01 

.[RECEPTOR TOTAL 2E-03 1.8E-I-0I 
TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA I.8E+01 

NOTES: 
NC - Not carcinogenic by this exposure roule,. -
NA - Not applicable; exposure route not applicable for Ihis chemical/exposure medium. -
- - Not calculated; dose-response data and/or dermal absorption values are nol available. -

-
-

Prepared by: KJA -
Checked by: MJM 	 TOTAL IMMUNE SYSTEM HI = I.8E+01 

-
-
-
-
-
-
-
-

MACTEC Engineering and Consulting, Inc. 
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TABLE 10.14.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIM5NT S6DIMENT ALLENDALE POND Toxicity Equivalency (Dioxins/Furans) - Mam 5.86-06 NA 2.55-06 NA 8.3E-06 

CHEMICAL TOTAL 5.85-06 2.55-06 85-06 	 0.06+00 06+00-

RADIONUCLIDE TOTAL { I  I I I I 1 II 
EXPOSURE POINT TOTAL 86-06 II 05+00 

EXPOSURE MEDIUM TOTAL 86-06 II 06+00 

II 
SEDIMENT TOTAL	 II SE-06 II . OE+00 

BIOTA COMBINED FISH DIET ALLENDALE POND 	 Aroclor-1254 1.36-04 NA . NA NA 1.36-04 Immune system 1,96+01 NA NA 1,96+01 
Aroclor-1268 1.86-06 NA NA NA 1.86-06 Immune system NA NA 
Dieldrin 4.86-06 NA NA NA 4.85-06 Liver NA NA 
Technical Chlordane 5.66-06 NA NA NA 5.66-06 Liver NA NA 
Toxicily Equivalency (PCB Congeners^ - Man 1.66-04 NA NA NA 1.65-04 
Toxicity Equivalency (Dioxins/Furans) - Mam . 1.56-03 NA NA NA 1.56-0.1 

CHEMICAL TOTAL 1.86-03 	 25-03 1.96+01 0.06+00 1.96+01- -

RAD10NUCLID6 TOTAL  I I I I 1 1 1 
EXPOSUR5 POINT TOTAL 26-03 1.96+01 

[EXPOSURE MEDIUM TOTAL 26-03 1.95+01 
COMBINED FISH DIET TOTAL 2 E-03 1.9E+01 

RECEPTOR TOTAL 2E-03 
TOTAL RISK ACROSS ALL MEDIA 2 E-03 TOTAL HAZARD ACROSS ALL MEDIA 1.9E+01. 

NOTES: 
NC - Not carcinogenic by Ihis exposure roule. -
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. -
-- - Nol calculated; dose-response dala and/or dermal absorption values are nol available. -

-
-

Prepared by: KJA -
Checked by: MJM 	 TOTAL IMMUNE SYSTEM HI" 1.9E+01 

-
-
-
-
-
-
-

ngiJMManiigg and Consulting, Inc. 
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TABLE 10.15.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FIN AL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

MEDIUM 

BIOTA 

EXPOSURE 
MEDIUM 

COMBINED FISH DIET .

- ; EXPOSURE 
POINT 

• ALLENDALE POND 

CHEMICAL 

Aroclor-1254 
Aroclor-1268 
Dieldrin 
Technical Chlordane 
Toxicity Equivalency (PCB Congeners) - Man 
Toxicily Equivalency (Dioxins/Furans) - Mam 

INGESTION 

9,75-05 
>T.46-06 
3.76-06 
4.26-06 
1.26-04 
1,25-03 

CARCINOGENIC RISK 

INHALATION 

NA 
NA 
NA 
NA 
NA 
NA 

DERMAL 

NA 
NA 
NA 

;- NA 
NA 
NA . 

EXTERNAL 
(RADIATION) 

NA 
NA 
NA 
NA' 
NA 
NA 

EXPOSURE 
ROUTES TOTAL 

9.76-05 
1.46-06 
3.76-06 
4.25-06 
1.26-04 
1.25-03 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

Immune sysiem 
Immune sysiem 

Liver 
Liver 

-

INGESTION 

2.SE+0I 

INHALATION 

NA 
NA 
NA 
NA 

DERMAL 

NA 
NA 
NA , 
NA 

EXPOSURE 
ROUTES TOTAL 

2-8E+01 

CHEMICAL TOTAL 1.46-03 - 16-03 2.86+01 0,06+00 - '2.86+01 

6XPOSUR5 POINT TOTAL 

5XPOSURS MEDIUM TOTAL

COMBINED FISH DIET TOTAL 

RADIONUCLIDE TOTAL 1 . 1

 . 

1 1 
16-03. 

. • 16-03 
IE-03 

•  • 

1  1 . . I • 
2.86+01 ' 

2.S6+0T 

2.8E+01 

[[RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

IE-03 
TOTAL HAZARD ACROSS ALL MEDIA 

2.8E+01 
2.8E+01 

NOTES: 
NC - Nol carcinogenic by this exposure roule. 

-NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 
- - Not calculated; dose-response diila and/or dermal absorption values are nol available. 

-
-
-
-
-

— 
Prepared by: KJA 

Checked by: MJM TOTAL IMMUNE SYSTEM HI = 
. 
2.8E+01 

. 
_ 
-
-

- 
-. 
-

MACTEC Engineering and Consulting, Inc. 
51226,25 '• ' 
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TABLE 10.16.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK (1) 1 NON-CARCINOGENIC HAZARD OUOTIENT (1) 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL | ORGAN 	 ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2.3,7,8-TCDD 	 2.15-06 NA NA 2.16-06 

Tiur.r.i.ii 
CHEMICAL TOTAL 2.16-06 	 26-06 0.06+00 06+00 —J "' 	 _ - . 

1RADIONUCLIDE TOTAL I I  I I 1 1 1 - 1 
EXPOSURE POINT TOTAL 	 26-06 0E+00 1 

EXPOSURE MEDIUM TOTAL 	 25-06 OE+00 1
SOIL TOTAL	 II 2E-06 OE+00 

SEDIMENT SEDIMENT ALLENDALE POND Toxicity equivalency (Dioxins/Furans) - Mam 2.2B-0S NA 2.36-06 NA 2.56-05 

CHEMICAL TOTAL 2,25-05 2.36-06 ' 25-05 	 0.06+00 1.0E-02 16-02 

RADIONUCLIDB TOTAL |  I I 1 1 1 - 1 
EXPOSUR6 POINT TOTAL 	 26-05 16-02 . 

• " • 

EXPOSURE MEDIUM TOTAL 26-05 16-02 

SEDIMENT TOTAL 2E-05 IE-02 


SURFACE SURFACE WAT6R ALL6NDAL5 POND Toxicity Squivaiency (Dioxins/Furans) - Mam 2.95-06 NA_ 3,36-03 . NA 3.36-03 

WATER "ll/cr-ii 
 •f 

CH6MICAL TOTAL 2,96-06 3.36-03 35-03 	 0.0E+00 S.9E-02 6E-02 

RADIONUCLID5 TOTAL I I I I 1 1 1 
6XPOSUR6 POINT TOTAL 35-03 65-02 • 


6XPOSUR6 MEDIUM TOTAL 36-03 66-02 

SURFACE WATER TOTAL 3E-03 6E-02 


BIOTA COMBINED FISH DIET ALLENDALE POND 	 Aroclor-1254 1.26-04 NA NA NA 1.26-04 Immune sysiem 1.86+01 '- NA NA 1.86+01 
Aroclor-1268 1.86-06- NA " NA NA 1.86-06 Immune sysiem NA NA -
Dieldrin 	 4.76-06 NA NA NA 4.75-06 Liver NA NA -
Technical Chlordane 5.46-06 NA • NA NA 5.46-06 Liver NA NA 
Toxicity Equivalency (PCB Congeners) - Man 1.66-04 NA NA ' NA 1.65-04 

... 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.56-03 NA NA NA 1.56-03 

CHEMICAL TOTAL 1.86-03 	 26-03 I.SE+OI 0.06+00 1.85+01 
" •-..-... -, 

RADIONUCLID5 TOTAL | |  " 1 1 I I 1 
EXPOSURE POINT TOTAL 25-03 1.85+01 


EXPOSURE MEDIUM TOTAL 2E-03 1.86+01 

COMBINED FISH DIET TOTAL 2E-03 1.8E+01 


[[RECEPTOR TOTAL 	 5E-03 1.8E+0I 

MACTEC Engineering and Consulting, Inc. 
-H-r—/IIKII— ink lemplaleVu-p-RiME-Re —lenl-Adull-Al-, SUMMARY-CO— 	 Pagelof2 
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SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

TABLE 10.16.RME 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT-INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

NOTES: 
NC - Not carcinogenic by Ihis exposure route. 

NA - Nol applicable; exposure route notappticable for this chemical/exposure medium, 
- - Nol calculated; dose-response dala and/or dermal absorplion values are not available. 

Prepared by: KJA 

Checked by: MJM 

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1) 

INHALATION DERMAL 
EXTERNAL

(RADIATION)
 EXPOSURE 

 ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION D E R M A L  I EXPOSURE 

(ROUTES TOTAL 

T O T A  L R I S  K A C R O S  S A L  L M E D I  A || 5E-03 T O T A  L HAZAR D A C R O S  S A L  L M E D I  A || 1.8E+01 

TOTAL CARDIOVASCULAR SYSTEM HI 

TOTAL IMMUNE SYSTEM HI 

TOTAL KIDNEY HI 

TOTAL LIVER HI = 

TOTAL NERVOUS SYSTEM HI 

TOTAL NOAEL HI = 

TOTAL SKIN HI = 

MACTEC En, Sg and Consulting, Inc. 
wS-risft imb-i— | r-RME-Residcni-Aduli-APC:. SUMMARY-CO— '_^^k 
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TABLE 10.I7.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR ACE: OLDER CHILD 


CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

SOIL SOIL ALLENDALE POND 2,3,7,8-TCDD • 3.36-06 NA NA 3.36-06 

ir,.ticr.t;u 
CHEMICAL TOTAL 3.36-06 | 3E-06 	 0.05+00 05+00 -• 
RADIONUCLID6 TOTAL I I I I 1 1 1 

EXPOSURE POINT TOTAL 35-06 06+00 


EXPOSURE MEDIUM TOTAL 36-06 06+00 


SOIL TOTAL " 3E-06 OE+00 


• 

S6DIM6NT SEDIM6NT ALL6NDAL6 POND 	 Benzofa)pyrene 1,26-06 - NA 1.16-06 NA 2.36-06 Kidney NA 

Toxicity equivalency (Dioxins/Furans) - Mam 3.56-05 NA 7,56-06 NA 4.2E-OS 


" | 
CHEMICAL TOTAL 3.65-05 8.66-06 . || 46-05 	 0.06+00 || 06+00 

RADIONUCLID6 TOTAL | | I I 	 1 1 1 
' 6XPOSUR6 POINT TOTAL 4 E-05 06+00 


5XPOSUR6 M5DIUM TOTAL 46-05 06+00 


SEDIMENT TOTAL ; . - 4E-05 OE+00 


SURFACE SURFACE WATER ALL6NDAL6 POND- Toxicity Squivalency (Dioxins/Furans) - Mam 4.56-06 NA 4.16-03 NA 4.15-03 

WATER 
 1 

CH6MICAL TOTAL 4.55-06 4.16-03 , || 4B-03 	 ' 0.05+00 fl 06+00 

RADI0NUCLID6 TOTAL | . | I I . I I 1 
EXPOSUR6 POINT TOTAL 46-03 05+00 

5XPOSUR6 MEDIUM TOTAL 46-03 06+00 • 
SURFACE WATER TOTAL 	 4E-03 0E+00 -	 ' 

BIOTA COMBINED FISH DIET ALL6NDALE POND 	 Aroclor-1254 1.36-04 NA NA NA 1.36-04 Immune system 1.96+01 NA NA 1.96+01 
Aroclor-1268 1.86-06 NA NA NA 1.86-06 Immune system NA NA 
Dieldrin 4.SE-06 NA NA NA 4.86-06 Liver NA NA 
Technical Chlordane 5.66-06 NA NA NA 5.66-06 Liver NA NA • 
Toxicity Squivalency (PCB Congeners) - Man 1.66-04 NA ' NA NA 1,65-04 
Toxicily Bquivalency (Dioxins/Furans) - Mam 1.56-03 NA NA NA 1.56-03 

CH5MICAL TOTAL 1.86-03 	 26-03 1.95+01, 0.05+00 1.96+01 
' - • : • ' e i • ; 	 - - 

RADIONUCLIDB TOTAL |  I	 I I 1 1
6XPOSUR6 POINT TOTAL 26-03 1.96+01 


EXP0SUR5 M5DIUM TOTAL 26-03 1.96+01 


COMBINED FISH DIET TOTAL 2 E-03 1.9E+01 


[ [RECEPTOR T O T A L 	 6 E-03 I .9E+.I 

MACTEC Engineering and Consulting, Inc. 
Page I or 2wo-risk'I—1—1- l—vlalc—_p—IME-Resi_nl-0—iCIiild-A—:. St iMMARY-ClV— 
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TABLE 10.I7.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET POINT DERMAL 1 EXPOSURE 
(RADIATION) ROUTES TOTAL ORGAN (ROUTES TOTAL 

MEDIUM INGESTION INHALATION DERMAL INGESTION INHALATION 

T O T A L R I S K A C R O S S A L L M E D I A || 6E-03 T O T A L H A Z A R D A C R O S S A L L MEDIA || 1.9E+01 

NOTES: 

NC - Nol carcinogenic by this exposure route. 

NA - Not applicable; exposure roule not applicable for this chemical/exposure medium.' 

- - Not calculated; dose-response data and/or derma! absorption values are noi available. 


Prepared by: KJA 


Checked by: MJM TOTAL IMMUNE SYSTEM HI = 


MACTEC F.4 i  g and Consulting, inc. 
w_-ri sty too Is/risk flWRMB-Rcsidcrl-OldciChild-Al-;. SUMMARY-CXX.. Paf^^P 



• 

- - - -

• 

TABLE 10.18.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
. EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SOIL SOIL ALLENDAL6 POND 2,3.7.8-TCDD 9.96-06 NA 8.36-07 NA 1.15-05 NA 

CHEMICAL TOTAL 9.96-06 8.36-07 || 16-05 	 0.06+00 OE+00-
RADIONUCLIDE TOTAL " | j | | -1' 1 1 • 

6XPOSURE POINT TOTAL 15-05 06+00 

EXPOSUR6 M6DIUM TOTAL 16-05 06+00 

SOIL TOTAL IE-05 OE+00 

SEDIMBNT SEDIMENT ALLENDALE POND 	 Benzo(a)pyrcne 4.8E-06 NA 1.76-06 NA 6.56-06 Kidney NA 
Dibe—-(a.h)anth—cene 2.46-06 NA NA 2.46-06 Kidney NA 
Arsenic 1.46-06 NA NA 1.46-06 Skin -- NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.45-04 - NA 1.26-05 NA 1.56-04 

CHEMICAL TOTAL 1.56-04 1.35-05 - 25-04 	 0.05+00 06+00 

RADIONUCLIDE TOTAL 
• • 	 I I 1 II

EXPOSURE POINT TOTAL L ., 26-04 
• 

06+00 

EXPOSURE M6DIUM TOTAL • 25-04 06+00 
SEDIMENT TOTAL 2 E-04 : 0E+00 

SURFAC6 SURFACEWATER ALL6NDAL6 POND Toxicity Equivalency (Dioxins/Furans) - Mam 6.76-06 NA 1.2B-03 NA 1.26-03 
WAT6R 

CHEMICAL TOTAL 6.76-06 1,26-03 || 16-03 	 0,05+00 06+00 . 
RADIONUCLID6 TOTAL |  I I I • 1 1 . 1 ,.: 

6XPOSURE POINT TOTAL 	 • 16-03 OE+00-
EXPOSUR5 M6D1UM TOTAL . 16-03 06+00 

ISURFACE WATER TOTAL IE-03 OE+00 

BIOTA COMBINED FISH DIET ALLENDAL5 PONXr Aroclor-1254 	 9,76-05 NA NA NA 9.76-05 Immune sysiem 2,85+01 NA NA 2.86+01 
Aroclor-1268 1.46-06 NA NA NA 1.46-06 Immune sysiem NA NA . 
Dieldrin 3.76-06 NA NA NA 3,75-06 Liver NA NA 
Technical Chlordane 4.26-06 NA NA NA 4.26-06 Liver NA NA-
Toxicity equivalency (PCB Congeners) - Man 1,26-04 NA NA NA 1.26-04 ' 
Toxicity equivalency (Dioxins/Furans) - Mam 1.26-03- NA -. NA NA . 1.26-3 

i CH6MICAL TOTAL ' 1.46-03 	 IE-03 2.86+01 0.06+00 2.86+01 

-' 
RADIONUCL1D6 TOTAL | | I I i i  i  1

6XPOSUR6 POINT TOTAL IE-03 2.8B+01 

EXPOSURE MEDIUM TOTAL IE-03 2.86+01 

COMBINED FISH DIET TOTAL IE-03 2.8E+0I 

[ [RECEPTOR T O T A L 	 3E-03 l l 2.8E+01 || 

MACTEC Engineering and Consulting, Inc. 
51226,25 
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TABLE 10.18.RME 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

EXPOSURE 
MEDIUM 

EXPOSURE 
POINT INGESTION 

CARCINOGENIC RISK 

INHALATION 
EXTERNAL

(RADIATION)
 EXPOSURE 

 ROUTES TOTAL] 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
ROUTES TOTAL 

T O T A  L R I S  K A C R O S  S A L  L M E D I  A 3 E-03 T O T A  L H A Z A R  D A C R O S  S A L  L MEDI  A 

NOTES: 

NC - Nol carcinogenic by this exposure roule. 

NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 

_ - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 

Checked by: MJM TOTAL IMMUNE SYSTEM HI = 

ngUMUg: MACTEC Engi ig and Consulting, Inc. 

P:\wij-ovncoE I_5 - IKIRAMNTURIM. INALBMliRAVrABU-i^ Pag | w 
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TABLE I0.19.RME 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam 5.3E-06 NA 1.1 E-06 NA 6.3E-06 

-.  u i •: 

CHEMICAL TOTAL 5.3E-06 1.IE-06 - 6E-06 - 0,05+00 - 05+00 

RADIONUCLIDE TOTAL  I I  I I II I I 1 
' EXPOSURE POINT TOTAL 66-06 06+00 

EXPOSURE MEDIUM TOTAL 6E-06 06+00 

SEDIMENT TOTAL .  • • || 6E-06 OE+00 

SURFAC6 WHOLE BODY LYMAN MILL POND Toxicity 6quivalency (Dioxins/Furans) - Mam " NA 3. IE-04 • NA 3.16-04 
WAT6R ; 

CHEMICAL TOTAL 3.16-04 |( 35-04 ooe^oo 
• -

06+00 

RADIONUCLIDE TOTAL | | • • . | I 1 1 1 
EXPOSURS POINT TOTAL • ' 36-04 05+00 

EXPOSURE MEDIUM TOTAL  . 36-04 05+00 

SURFACE WATER TOTAL 3E-04 OE+00 

BIOTA COMBINED FISH DIET LYMAN MILL POND Benzo(a)pyrene 1.36-06 NA . ,  . NA NA 1.36-06 Kidnev NA NA 
„,,,. Aroclor-1254 1.46-04 NA' " NA NA 1.46-04 Immune sysiem 2.06+01 NA NA ' 2.06+01 

Aroclor-1268 1,46-06 NA -NA NA 1.46-06 Immune sysiem NA - • NA 
Dieldrin 3.06-06 NA ' NA NA 3.06-06 Liver NA NA 
Technical Chlordane 1.26-05 NA NA NA 1.26-05 Liver NA NA 
Arsenic 1.25-06  NA NA NA 1.26-06 . Skin NA NA 
Toxicity Equivalency (PCB Congeners) - Man 2.06-04 NA . NA NA 2.06-04 
Toxicity 6quivalency (Dioxins/Furans) - Mam 1.86-03 - NA . . NA NA 1.85-03 

-

CHEMICAL TOTAL 2.2E-03 - - 26-03 2.0E+01 0.0E+00 
• •  " 

2.06+01. 

RADIONUCLID6 TOTAL | | I I I I 1 
. .. EXPOSURS POINT TOTAL 26-03 2.06+01 

6XPOSUR6 M5DIUM TOTAL 26-03 2.05+01 

COMBINED FISH DIET TOTAL 2E-03 2.0E+01 

[[RECEPTOR TOTAL 3 E-03 1 2-QE-t.r 

MACTEC Engineering and Consulting, Inc. 
51226.25 > , „ . , . . , , - - .
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TABL  E 10.19.RMF. 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

CARCINOGENIC RISK 

INGESTION INHALATION DERMAL 
EXTERNAL EXPOSURE 

(RADIATION) ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA || 3 E-03 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION - _ D - ,  I
D E R M A  L

TOTAL HAZARD ACROSS ALL MEDIA

 EXPOSURE 
(ROUTES TOTAL 

|| 2.0E+01 

NOTES: 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values arc not available. 

Prepared by: KJA 

Checked by: MJM TOTAL IMMUNE SYSTEM HI 

MACTEC EngingUMMfrigg and Consulting, Inc. 
51226.3; 
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TABLE I0.20.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL | ORGAN 	 ROUTES TOTAL 

SEDIM6NT SED1M6NT LYMAN MILL POND 	 8.2E-06 NA 3.5E-06 NA 1.2E-05r~— 
[CHEMICAL TOTAL 8.2E-06 3.5E-06 IB-05 	 0.06+00 06+00.''lit",-. 	 -- .. - 

[RADIONUCLIDE TOTAL | | | | 	 1
1 - 1 1 1

EXPOSURE POINT TOTAL 	 1B-05 05+001 
[EXPOSURE MEDIUM TOTAL - - - 16-05 1 	 05+00 

II 	 1 
SEDIMENT TOTAL	 II IE-05 II OE+00 

SURFAC6 SURFACS WATER LYMAN MILL POND Toxicity equivalency (Dioxins/Furans) - Mam " NA 3.56-04 NA 3.56-04 

WAT5R 
 1 ' 

CHBMICAL TOTAL 	 3.56-04 45-04 0.06+00 06+00-
|

RADIONUCLIDB TOTAL | | - | I I I I	 1 
6XPOSURE POINT TOTAL 	 46-04 06+001 

EXPOSURE M5D1UM TOTAL 46-04 06+00(
SURFACE WATER TOTAL 	 4E-04 

1 • 0E+00 

BIOTA COMBINED FISH DIET LYMAN MILL POND 	 Benzo(a)pyrcne 1.4E-06 NA NA NA 1.4E-06 Kidney NA NA
4.4'-DDE 1.0E-06 NA NA NA I.OE-06 Liver NA NA 
Aroclor-1254 1.4E-04 NA NA - NA 1.4E-04 Immune system 2.1E+01. NA NA 2.16+01 
Aroclor-1268 1.56-06 NA NA NA 1.5E-06 Immune system NA NA-
Dieldrin 	 3. IE-06 NA NA NA 3. IE-06 Liver NA NA-
Technical Chlordane 1.2E-05 NA NA NA I.2E-05 Liver 	 NA NA _
Arsenic 	 1.2E-06 NA NA NA I.2E-06 Skin NA', .. NA-

' .  . . • 	
Toxicity Equivalency (PCB Congeners) - Man 2.1 E-04 NA NA NA 2. IE-04 

Toxicity Equivalency (Dioxins/Furans) - Mam 1.96-03 NA NA NA 1.9E-03 


, • .

CHEMICAL TOTAL 2.3E-03 	 2E-03 2.15+01 0.06+00 2.16+01-
RADIONUCLIDE TOTAL |  I I I 1 1 1 

EXPOSURE POINT TOTAL 2E-03 2.16+01' 
EXPOSURE MEDIUM TOTAL 2E-03 2.16+01 


COMBINED FISH DIET TOTAL 2E-03 2.1E+01 


[[RECEPTOR TOTAL 	 3E-03 2.1E+01 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE 10.20.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET __._. . , . , EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A  L(RADIATION) 1 ROUTES TOTAL ORGAN  (ROUTESTOTAL 

TOTAL RISK ACROSS ALL MEDIA || 3E-03 TOTAL HAZARD ACROSS ALL MEDIA || 2.1E+01 

NOTES: 
NC - Nol carcinogenic by this exposure route. -
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. -
-- - Not calculated; dose-response dala and/or dermal absorption values are not available. -

-
-

Prepared by; KJA -
Checked by: MJM TOTAL IMMUNE SYSTEM HI = 2.1E+01 

-
-
-
-
-
-
-

MACTEC En .ng^uujnj jng and Consulting, Inc 
5 1226.2; 
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TABLE 10.21.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH Dl ET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
[RECEPTOR AGE: CHILD 

. CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET LYMAN MILL POND Benzo(a)pyrene 1.0E-06 NA NA NA 1.0E-06 Kidney NA NA 
Aroclor-1254 1.IE-04 NA NA NA 1.IE-04 Immune system 3.25+01 NA NA 32E+OI 
Aroclor-1268 1.1 E-06 NA NA NA' 1.1 E-06 Immune system NA NA 
Dieldrin 2.3E-06 NA . NA . NA 2.3E-06 Liver NA NA 
Technical Chlordane 9.2E-06 NA NA NA 9.2E-06 Liver NA NA 
Toxicity Equivalency (PCB Congeners) - Man 1.6E-04 NA NA NA 1.6E-04 
Toxicity Equivalency (Dioxins/Furans) - Mam 1,46-03 NA NA NA 1.4E-03 

CHEMICAL TOTAL 1.76-03 • -- 26-03 3.26+01 0,06+00 - 3.2E+OI 

• . 

RADIONUCLIDE TOTAL I I I I || 1 1 ' 1 
EXPOSURE POINT TOTAL 26-03 3.26+01 

6XPOSURE MEDIUM TOTAL 2E-03 3.26+01 
COMBINED FISH DIET TOTAL  || 2E-03 3.2E+01 

[[RECEPTOR TOTAL 2 E-03 3.2E+0I 
TOTAL RISK ACROSS ALL MEDIA 2 E-03 TOTAL HAZARD ACROSS ALL MEDIA 3.2E+01 

NOTES: -
NC - Not carcinogenic by Ihis exposure roule. -
NA - Nol applicable; exposure roule not applicable for this chemical/exposure medium. -
-- - Not calculated; dose-response data and/or dermal absorption values are not available. -

-
-

Prepared by: KJA -
Checked b'y: MJM TOTAL IMMUNE SYSTEM HI = 3;2E+0I 

-
-
-
-
-
-
-

MACTEC Engineering and Consulting. Inc. 
51226.25 
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TABLE 10.22.RME 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

.SEDIMENT SEDIM6NT LYMAN MILL POND 

.. . i i t -cuii 

EXPOSURE POINT TOTAL 

EXPOSURB MEDIUM TOTAL 
SEDIMENT TOTAL 

SURFACE WHOLEBODY LYMAN MILL POND 
WATER 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SURFACE WATER TOTAL 

BIOTA COMBINBD FISH DI6T LYMAN MILL POND 

„ . . ' EXPOSURS POINT TOTAL 

6XPOSUR6 M6DIUM TOTAL 
COMBINED FISH DIET TOTAL 

RECEPTOR TOTAL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CARCINOGENIC RISK 

CHEMICAL EXTERNAL 
INGESTION INHALATION DERMAL 

(RADIATION) 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.2E-05 NA 3.25-06 NA 
j " I . j 

CHEMICAL TOTAL 3.2E-05 3.26-06 

RADIONUCLIDE TOTAL j | | | 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.36-06 NA 2.6B-03 NA 

CHEMICAL TOTAL 2.36-06 2.66-03 

RADI0NUCLID6 TOTAL I I I I 

Benzo(a)pyrene 1.36-06 NA NA NA 
Aroclor-1254 1.46-04 NA NA NA 
Aroclor-1268 1.45-06 NA NA NA 
Dieldrin 3.06-06 NA NA NA 
Technical Chlordane 1.26-05 NA NA NA 
Arsenic 1.26-06 NA NA NA 
Toxicity 6quivalency (PCB Congeners) • Man ' 2.06-04 NA NA NA 
Toxicity equivalency (Dioxins/Furans) - Mam 1.86-03 NA NA NA 

CHBMICAL TOTAL 2.26-03 -

-


RAD10NUCLID6 TOTAL | |  I I 

EXPOSURE 

ROUTES TOTAL 


3.55-05 


3E-05 

3E-05 

3E-05 
3E -05 

2.65-03 

36-03 

35-03 

36-03 
3E-03 

1.35-06 
1.46-04 
1.46-06 
3.05-06 
1.26-05 
1.26-06 
2.06-04 
IS 6-03 

26-03 

26-03 

26-03 

2E-03 

5E-03 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
INGESTION INHALATION DERMAL 

ORGAN 

0.06+00 

1 1 1 II 
II

||

II

| 
0.06+00 ||-

1 

1 1 1 

Kidney NA • NA 
Immune sysiem 2.06+01 NA NA 
Immune sysiem NA NA 

Liver NA NA 
Liver NA NA 
Skin NA NA 

2.05+01 0.05+00 -

1 1 1 

J

EXPOSURE 

ROUTES TOTAL 


OE+00 

 OE+00 

 05+00 

 OE+00 

 06+00 

05+00 
05+00 

0E+00 

2.06+01 

2.06+01 

2.0E+01 

2.05+01 

2.0E+01 

 2.0E-H)1 

MACTEC Engineering and Consulting, Inc. 
S 1226.23 

P:\Wg-GVr_OE-NAElBaucltc\—nl—_lc\T25 • Bt:RAMNTERIMFINALBUURA\TABU-—\BI J  - 7 „ v ( „ 10)—.PX\RME-ReMde--Adull-I>XSllMMARY-tl,-. Page I of2 

file://P:/Wg-GVr_OE-NAElBa


TABLE 10.22.RME 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

MEDIUM 
. EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK

INHALATION DERMAL 
EXTERNAL

(RADIATION)

 1 

. EXPOSURE 
 ROUTES TOTAU 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
' ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

T O T A  L R I S  K A C R O S  S A L  L M E D I  A 5 E-03 T O T A  L HAZAR D A C R O S  S AL L MEDI  A 2.0E+01 

NOTES: 

NC - Not carcinogenic by this exposure roiite. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

— : Not calculated; dose-response dala and/or derma! absorption values arc not available. 

Prepared by: KJ A 

Checked by: M1M TOTAL IMMUNE SYSTEM HI = 

MACTEC E  | EA and Consulting, Inc. 
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TABLE 10.23.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM ' 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SEDIMSNT SEDIMSNT LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam 4.96-05 NA 1.16-05 NA 6.05-05 

.71 in. ' : :- . 
" l 

•iicrti' CHEMICAL TOTAL 4.96-05 - ' 1.15-05 - 66-05 - 0.06+00 OE+00 

RADIONUCLIDE TOTAL | j  I I . . . 1  . 1 1 
EXPOSURE POINT TOTAL 66-05 OE+00 

- 6XPOSUR5M6DIUM TOTAL , . 65-05 0E+00 
SEDIMENT TOTAL ., ,.-i,i •. •..  , 6E-0S OE+00 

SURFACE SURFACE WATER LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam 3.5E-06 NA 3.26-03 NA 3.26-03 
WATER | 

CHEMICAL TOTAL 3.55-06 - 3.26-03 || 35-03 .  - 0.05+00 '  || . 05+00 . 

EXPOSURS POINT TOTAL 
RADIONUCLIDE TOTAL I | [ I 

35-03 
I I 1 

06+00 

EXPOSURE MEDIUM TOTAL 36-03 06+00. 
SURFACE WATER TOTAL 3E-03 OE+00 . 

BIOTA COMBINED FISH D1BT 

'vr.ur-

LYMAN MILL POND Benzo(a)pyrcne 
4,4,-DDB 

1.46-06 
1.06-06 

NA-->|,: 
NA 

NA 
NA 

NA 
NA 

1.45-06 
1.06-06 

Kidney 
Liver 

- NA 
NA 

NA. i 
NA 

, 
Aroclor-1254 1.46-04 NA NA NA 1.46-04 Immune system 2.15+01 NA . NA 2.16+01 
Aroclor-1268 1.56-6 • NA NA NA 1,56-06 Immune sysiem NA NA 
Dieldrin 3.16-06 NA NA NA 3.16-06 Liver - NA . NA 
Technical Chlordane I.2B-05 NA NA NA 1.25-05 Liver - NA NA 
Arsenic - 1.26-06 NA NA NA 1.26-06 Skin - NA NA. 

• • • •  l ' . v . .  , Toxicity Equivalency (PCB Congeners) - Man 
Toxicity equivalency (Dioxins/Furans) - Mam 

2,16-04 
1.96-03 -. 

NA
NA 

 . NA 
NA 

NA 
NA 

2.16-04 
1.96-03 

.,. 

CHBMICAL TOTAL 2,36-03 ' 26-03 2.16+01 0.06+00 2.1E+01 

RADIONUCLID6 TOTAL | . | I . I 1 1 1 
6XPOSUR6 POINT TOTAL ; 26-03 2.1B+01 

5XPOSUR5 M5DIUM TOTAL 26-03 2.1B+01. 

COMBINED FISH DIET TOTAL 2E-03 . 2.1E+01 . 

[[RECEPTOR TOTAL 6E-03 1 2.1E-HH

MACTEC Engineering and Consulting, Inc. 
51226.25 . 
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TABLE 10.23.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE; OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET - - - . . .  . EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A L(RADIATION) ROUTES TOTAL ORGAN (ROUTESTOTAL 

TOTAL RISK ACROSS ALL MEDIA || 6E-03 TOTAL HAZARD ACROSS ALL MEDIA || 2.1E+01 

NOTES: 

NC - Not carcinogenic by this exposure roule. 


NA - Nol applicable; exposure route nol applicable for this chemical/exposure medium. 


-- - Not calculated; dose-response dala and/or dermal absorption values are not available. 


Prepared by: KM 


Checked by: MJM TOTAL IMMUNE SYSTEM HI = 


.ng^flHo  aMACTEC Engj^Hft gg and Consulting, Inc 
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TABLE 10.24.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE: CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTESTOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND Benzo(a)pyrene 3.4E-06 NA 1.3E-06 NA 4.76-06 Kidney NA -
Dibenzo(a,h)anlhracene 1.3E-06 NA NA 1.36-06 Kidney NA 

-• / r i -Ki . . N-Nil—-o-di-n-propylamine l.SE-06 NA. , , , . NA 1.5B-06 
Arsenic 1.6E-06 NA' NA 1 .66-06 Skin NA . . • • ' 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.0E-04 NA 1.66-05 NA 2.1 E-04 
Toxicity Equivalency (PCB Congeners) - Man 1.6E-06 NA NA 1.6E-06 

CHEMICAL TOTAL 2. IE-04 1.8E-05 2E-04 0.05+00 • 05+00 -
RADIONUCLIDE TOTAL | |  I I i i r 

EXPOSURE POINT TOTAL 26-04 06+00 

5XP0SURE MEDIUM TOTAL 26-04 . 06+00 
SEDIMENT TOTAL 2E-04 OE+00 

SURFAC6 SURFACE WAT6R LYMAN MILL POND Toxicily equivalency (Dioxins/Furans) - Mam 5.36-06 NA 9.06-04 NA 9.16-04 

WAT6R 


CH5MICAL TOTAL - 5.36-06 ' 9.06-04 |{ 96-04 0.0E+00 05+00 -
* - --,

RAD10NUCLID6 TOTAL | |  I I 1 1  I I
6XPOSUR6 POINT TOTAL r.: • . -, 96-04 06+00 .• - i 

"6XPOSURE M6DIUM TOTAL 95-04 06+00 
... 

•1 

SURFACE WATER TOTAL 9E-04 0E+00 
i 

• -BIOTAr COMBINED FISH DIET LYMAN MILL POND Benzo(a)pyrene 1.06-06 NA NA NA 1.06-06 • Kidney NA NA -
Aroclor-1254 1.16-04 NA NA NA 1.16-04 - Immune sysiem 3.26+01 NA - NA 3:26+01 
Aroclor-1268 1.15-06 NA • NA NA 1.16-06 • Immune sysiem NA . NA " " . 
Dieldrin 2.36-06 NA NA NA 2.3B-06 Liver NA .-- NA- i . - . . -
Technical Chlordane 9.26-06 NA NA NA 9.2B-06 - Liver NA NA 

Toxicity Equivalency (PCB Congeners) - Man 1.66-04 NA NA NA 1.6B-04 

.. 

Toxicity Equivalency (Dioxins/Furans) - Mam 1.46-03 NA NA NA 1.46-03 ' 


• •  , , - • , . CH6M1CAL TOTAL 1.76-03 26-03 3.26+01 0,05+00 3,26+01 -, - 
RADIONUCLID6 TOTAL | | | | 1 1 1 

EXPOSURE POINT TOTAL • ; 2E-03 3.26+01 

EXPOSURS MEDIUM TOTAL 2B-03 3,26+OT 


COMBINED FISH DIET TOTAL 2E-03 3.2E+01 


l lRECEPTOR T O T A L 3.2E+01 

MACTEC Engineering and Consulting, Inc. " ' 
51226.25 " !*"' 
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TABLE I0.24.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE; CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET POINT DERMAL EXPOSURE MEDIUM INGESTION INHALATION DERMAL INGESTION INHALATION 
(RADIATION) ROUTES TOTAL ORGAN |ROUTES TOTAL 

T O T A L R I S K A C R O S S A L L M E D I A || 3E-03 T O T A L H A Z A R D A C R O S S ALL M E D I A l| 3.2E+01 

NOTES: 


NC - Noi carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 


- - Not calculated; dose-response data and/or dermalabsorption values are nol available. 


Prepared by: KJA 


Checked by: MJM TOTAL IMMUNE SYSTEM HI = 


MACTEC En; ing and Consulting, Inc 
51226. 
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TABLE I0.25.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE • PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SURFACE SURFACE WATER MANTON POND Toxicity Equivalency (Dioxins/Funms) - Mam NA 3. IE-04 NA 3. IE-04 " 
WATER 	 ' 

CHEMICAL TOTAL 	 3. IE-04 3E-04 O.OE+00 OE+00 

RADIONUCLIDE TOTAL  I I I I 

EXPOSURE POINT TOTAL 3E-04 OE+00 1 I I 
EXPOSURE MEDIUM TOTAL 3E-04 OE+00 


SURFACE WATER TOTAL II 3E-04 OE+00 


BIOTA COMBINED FISH DIET MANTON POND 	 Aroclor-1254 1.4E-05 NA NA NA 1.4E-05 Immune system 2.1E+00 NA NA 2.16+00 
Aroclor-1268 4.4E-06 NA NA NA 4.4E-06 Immune system NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.5E-04 NA NA NA 1.5E-04 

CHEMICAL TOTAL 1.7E-04 	 2E-04 2.16+00 0.05+00 26+00 

-~ 
RADIONUCLIDE TOTAL I I	 I I 1 1 1 

EXPOSURE POINT TOTAL 	 2E-04 . .26+00 
• 

EXPOSURE MEDIUM TOTAL 	 2E-04 . ,26+00 
• 

COMBINED FISH DIET TOTAL 	 2E-04 2E+00 
• 

llRECEPTOR TOTAL 5E-04 II 2.1E+00 | 
TOTAL RISK ACROSS ALL MEDIA 5E-04 TOTAL HAZARD ACROSS ALL MEDIA || 2.1E+00 . | 

NOTES: -
NC - Not carcinogenic by this exposure route. -
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. -
~ - Not calculated; dose-response data and/or dermal absorption values arc not available. -

-
- . 

Prepared by: KJA -
Checked by: RAR 	 TOTAL IMMUNE SYSTEM HI - 2.IE+00 

-
-
-

. 
-
-

-

MACTEC Engineering and Consulting, Inc. 
51336.25 
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TABLE 10.26.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

1 SEDIMENT SEDIMBNT MANTON POND Toxicity Equivalency (Dioxins/Furans) - Mam I.OE-06 NA NA 1.06-06 

CHBM1CAL TOTAL 1.0E-06 	 15-06 0.06+00 OE+00 

RADIONUCLIDB TOTAL I I I I 	 1 1 1 

1 
 EXPOSURE POINT TOTAL 	 15-06 06+00 


1 
 BXPOSURE MEDIUM TOTAL 	 15-06 06+00 

ISED1MENT TOTAL 	 1E-06 1 0E+O0 


SURFACE SURFAC5 WAT6R MANTON POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 3.5E-04 NA 3.55-04 "" 
WATER 

CHEMICAL TOTAL 	 3.56-04 || 4E-04 0,06+00 OE+00 -
RADIONUCLIDE TOTAL I I  I I 1 1 1 • I l 

[6XPOSURB POINT TOTAL 46-04 05+00 

5XPOSUR6 M6D1UM TOTAL 4E-04 06+00 
• 

SURFACE WATER TOTAL 	 4E-04 OE+00 -
BIOTA COMBINED FISH DIET MANTONPOND 	 Aroclor-1254 1.56-05 NA NA NA 1,55-05 Immune sysiem 2.26+00 NA NA 2.26+00 

Aroclor-1268 4.6E-06 NA NA NA 4.66-06 Immune sysiem NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.66-04 NA NA NA 1.66-04 

CHEMICAL TOTAL 1.86-04 	 26-04 2.26+00 0.05+00 || 26+00 

RADIONUCLIDE TOTAL I I I I 1 1 1 
EXPOSURE POINT TOTAL 26-04 26+00 

[EXPOSURE MEDIUM TOTAL 26-04 26+00 
COMBINED FISH DIET TOTAL 2E-04 2E+00 

.[RECEPTOR TOTAL 	 ~|| 5E-04" 1 2.2E+Q0" 

MACTEC Engineering and Consulting, Inc. 
51236.25 
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TABLE 10.26.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET n - D - . . EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL  | R O U T E S T O T A L (RADIATION) ROUTES TOTAL ORGAN 

TOTAL RISK ACROSS ALL MEDIA || SE-04 TOTAL HAZARD ACROSS ALL MEDIA || 2.2E4O0 

NOTES: 
NC - Not carcinogenic by this exposure roule. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values.are nol available. 


Prepared by: KJA 


Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


MACTE : T U ^ i i  : Sneering and Consulting, Inc. 

« t 
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TABLE 10.27.RME 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET . MANTON 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL : 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAl 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAI 

BIOTA COMBINED FISH DIET MANTON POND Aroclor-1254 L I E - 5 NA NA NA 1.IE-05 Immune sysiem 3.3E+O0 NA NA 3.3E+O0 
Aroclor-1268 3.5E-06 NA NA NA 3.5E-06 Immune system I.OE+00 NA NA 1.0E+00 
Toxicity Equivalency (Dioxia—-rai—) - Mami 1.2E-04 NA NA NA I.2E-04 

CHEMICAL TOTAL 1.3E-04 IE-04 4.3E+O0 0.0E+00 4E+00 

RADIONUCLIDE TOTAL  I I  I I I I 1 ll
EXPOSURE POINT TOTAL 1E-04 II 4E+00 

EXPOSURE MEDIUM TOTAL IE-04 || 4E+00 

COMBINED FISH DIET TOTAL IE-04 II 4E+00 

IRECEPTOR TOTAL 1 ,4.3E+0F 
TOTAL RISK ACROSS ALL MEDIAN TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 

NC - Nol carcinogenic by Uiis exposure roulc. 


NA - Nol applicable; exposure roulc not applicable for this chemical/exposure medium. 


- - Noi calculated; dosc-rcsponsc data and/or dermal absorption values arc nol available. 


Prepared by: KJA 


Checked by: RAR TOTAL IMMUNE SYSTEM HI •= 


MACTEC Engineering and Consulting, Inc. 

P:\\ ,-.--\T_-)n-NAl^l_:ll- ,- ,m-v_^ Page 1 of I 
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SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

EXPOSURE EXPOSURE 
MEDIUM 

MEDIUM POINT 

SEDIM6NT S6DIMENT MANTON POND 

EXPOSURE POINT TOTAL

I6XP0SUR5 MEDIUM TOTAL

SEDIMENT TOTAL

-

SURFACE WHOLE BODY MANTON POND 
WATER 

EXPOSURS POINT TOTAL 

EXPOSURE MEDIUM TOTAL 

SURFACE WATER TOTAL 

BIOTA COMBINED FISH D16T MANTON POND 

6XPOSUR6 POINT TOTAL 

5XPOSUR6 M6DIUM TOTAL 
COMBINED FISH DIET TOTAL 

||RECEPTOR TOTAL 

TABLE 10.28.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.96-06 NA NA 3.96-06 

CHEMICAL TOTAL 3.96-06 46-06 0.06+00 06+00 

RADIONUCLIDE TOTAL | | I I II 1 1 1 
 II 4E-06 ~ 0E+0O 

 II 46-06 06+00 

 II 4E-06 OE+00 

Toxicity Equivalency (Dioxins/Furans) - Mam 2.36-06 NA 2.66-03 NA 2.66-03 

CHEMICAL TOTAL 2.36-06 2.66-03 || 36-03 0.06+00 05+00 .-

RADIONUCLIDE TOTAL | |  I I I I 1 
36-03 06+00 

36-03 05+00 

3E-03 OE+00 

Aroclor-1254 1.4B-05 NA NA NA 1.46-05 Immune system 2.16+00 NA NA 2.16+00 
Aroclor-1268 4.46-06 NA NA NA 4.46-06 Immune system NA NA 
Toxicity 6quivalency (Dioxins/Furans) - Mam .1.55-04 NA NA NA 1,56-04 

CH5M1CAL TOTAL 1.76-04 | 26-04 2.16+00 0.06+00 26+00 

RADIONUCLIDE TOTAL 1 .1 1 1 
I 26-04 26+00 -
|_ 26-04 26+00 
I 2E-04 2E+00 

' 
. 

3E-03 ] 2.1E-H)6~ 

MACTEC Engineering and Consulting, Inc. 
512—.25 
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TABLE 10.28.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET - - . . , .  . I EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A L(RADIATION) ROUTES TOTAL ORGAN  [ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA || 3E-03 TOTAL HAZARD ACROSS ALL MEDIA || 2.1E+00 

NOTES: 

NC - Not carcinogenic by ihis exposure route. 

NA - Nol applicable; exposure roule nol applicable for this chemical/exposure medium. 


- - Not calculated; dose-response dala and/or dermal absorption values arc not available. 


Prepared by: rC. A 


Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


. T E ^ K i n  i ineering and Consulting, Inc. 
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TABLE 10.29.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND Toxicity Equivalency (Dioxins/Furans) - Mam 6.16-06 NA 1.3E-06 NA 7.45-06 

CH6M1CAL TOTAL 6. IE-06 1.36-06 7E-06 	 O.0E+0O 05+00 

RADIONUCL1D6 TOTAL |, |  I I 1 1 1 
EXPOSURE POINT TOTAL 76-06 06+00 

EXPOSURE MEDIUM TOTAL 76-06 06+00 

SEDIMENT TOTAL 7E-06 OE+00 

SURFACE WHOLE BODY MANTON POND Toxicity 6quivalency (Dioxins/Furans) • Mam 3.55-06 NA 3.26-03 NA 3.26-03 
WATER 

CH6MICAL TOTAL 3.5B-06 3.26-03 36-03 	 0.06+00 05+00 

RADIONUCLIDB TOTAL | |  I I 	 • 1 1 1 
EXPOS UR6 POINT TOTAL 3E-03 05+00 

6XPOSUR6 MEDIUM TOTAL 35-03 OE+00 

SURFACE WATER TOTAL 3E-03 OE+00 

BIOTA COMBINED FISH DIET MANTON POND 	 Aroclor-1254 1.5E-05 NA NA NA 1.5E-05 Immune system 2.185061187 NA NA 2.26+00 
Aroclor-1268 4.6E-06 - NA - NA NA 4.66-06 Immune system NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 1.65-04 NA NA NA 1.6E-04 

CHEMICAL TOTAL 1.86-04 	 2E-04 2.25+00 0.05+00 || 26+00 -
RADIONUCLIDE TOTAL I I  I I 1 1 1 

EXPOSURE POINT TOTAL 26-04 25+00, 

EXPOSURE MEDIUM TOTAL 25-04 ., 26+00 
COMBINED FISH DIET TOTAL 2E-04 2E+00 

..RECEPTOR TOTAL 	 "|[ 3E-03 ' 2.2E+00 

MACTEC Engineering and Consulting, Inc. 
5I22_,3J 
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TABLE 10.29.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET - . D - A  , EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A L(RADIATION) [ROUTES TOTAL ORGAN  [ROUTESTOTAL 

TOTAL RISK ACROSS ALL MEDIA || 3E-03 TOTAL HAZARD ACROSS ALL MEDIA || 2.2E+00 

NOTES: 


NC - Nol carcinogenic by this exposure route. 


NA - Not applicable; exposure route nol applicable for Ihis chemical/exposure medium. 


-- - Nol calculated; dose-response dala and/or dermal absorption values are not available. 


Prepared by: K1A 


Checked by: RAR TQTAL IMMUNE SYSTEM HI = 


" l ^ ^ k i n e e MACTI peering and Consulting, Inc 
J I . - . 2 J , 
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TABLE 10J0.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL
(RADIATION)

 EXPOSURE 
 ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SEDIMENT SEDIMENT MANTON POND Toxicity Equivalency (Dioxins/Furans) - Mam 2.4 E-05 NA 2.06-06 NA 1 2.65-05 

CHEMICAL TOTAL 2.4E-05 2.05-06 I 36-05 	 0,05+00 05+00 -
RADIONUCLIDE TOTAL  I I	  I I 1 1 1 

(EXPOSURE POINT TOTAL 36-05 05+00 

EXPOSURE MEDIUM TOTAL 36-05 • • OE+00 
SEDIMENT TOTAL 3E -05 OE+00 | 

SURFACE SURFACE WATER MANTON POND Toxicity equivalency (Dioxins/Furans) - Mam 5.36-06 NA 9.06-04 NA 9.15-04 
WATER 

CH5M1CAL TOTAL 5.36-06 9.06-04 9E-04 	 O.OE+00 05+00 -r 

RAD10NUCL1D5 TOTAL  I I	  I I 1 1 1 
EXPOSUR6 POINT TOTAL 96-04 06+00 

EXPOSURE M6DIUM TOTAL 96-04 06+00 
SURFACE WATER TOTAL 9E-04 0E+00 

• 

BIOTA COMBINED FISH D1BT MANTON POND 	 Aroclor-1254 1.16-05 NA NA NA 1.16-05 Immune system 3.35+00 NA NA 3.35+00 
Aroclor-1268 3.56-06 NA NA NA 3.56-06 Immune system 1.06+00 NA NA 1.06+00 
Toxicity equivalency (Dioxins/Furans) - Mam 1.26-04 NA NA NA 1.26-04 

CHBMICAL TOTAL 1,36-04 	 IE-04 4.36+00 0.06+00 46+00 

* • RADIONUCL1D6 TOTAL  I I	  I I II 1 1 1 • - . . . 
EXPOSUR6 POINT TOTAL || 16-04 4B+00 

EXPOSUR6 MEDIUM TOTAL IE-04 j : 46+00 -
COMBINED FISH DIET TOTAL 	 IE-04 4E+O0 -

l lRECEPTOR T O T A L 	 1 IE-03 r 4.3E+00 

MACTEC Engineering and Consulting, Inc. 
5133C...S 
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TABLE I0.30.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL 1 EXPOSURE PRIMARY TARGET „ _ _ _ , .  , EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A  L(RADIATION) ROUTES TOTAL ORGAN  [ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA || IE-03 TOTAL HAZARD ACROSS ALL MEDIA || 4.3E+00 

NOTES: 
NC - Nol carcinogenic by this exposure route. . 
NA - Not applicable; exposure route nol applicable Tor Ihis chemical/exposure medium. -
-- - Nol calculated; dose-response data and/or dermal absorption values are not available. -

-
-

Prepared by; KJA -
Checked by: RAR TOTAL IMMUNE SYSTEM HI = 4.3E+00 

-
-
-
-
-. 
-
-

MACT peering and Consulting, Inc. —____" 
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TABLE 10.31.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL' 

EXPOSURE 
ROUTES TOTAL 

SURFACE SURFACE WATER DY6RVILLEPOND Toxicity Equivalency (Dioxins/Furans) - Mam NA 3.16-04 NA 3.16-04 
WATER 

• / ' / M  l »u<) 

CH5MICAL TOTAL 3.16-04 35-04 0.06+00 - OE+00 

5XPOSUR6 POINT TOTAL 
RAD10NUCLIDB TOTAL | | | | 

35-04 
1 1 1 

06+00 

5XPOSUR6 M6DIUM TOTAL 35-04 06+00 

SURFACE WATER TOTAL r  3E-04 OE+00 

BIOTA COMBINED FISH DIET DYERVILLE POND Aroclor-1254 3.06-05 NA NA NA 3.05-05 immune system 4.35+00 NA NA: 4.35+00
Dieldrin 5.76-06 NA NA NA 5.76-06 Liver NA NA 
Technical Chlordane 4.56-06 NA . NA NA 4.56-06 Liver NA, NA 
Toxicity Equivalency (Dioxins/Furans) • Mam 3.76-04 NA NA NA 3.76-04 

CHEMICAL TOTAL 4.16-04 | 46-04 4.36+00 0.05+00 4.36+00-
RADIONUCLIDE TOTAL | |  I I 1 1 . - 1 

EXPOSURE POINT TOTAL 4B-04 4.36+00

EXPOSURE MEDIUM TOTAL 4E-04 4,36+00. 
COMBINED FISH DIET TOTAL 4E-04 4.3E+00 

[RECEPTOR TOTAL 7E-04 4.3E+00 
TOTAL RISK ACROSS ALL MEDIA 7E-04 TOTAL HAZARD ACROSS ALL MEDIA -4.3E+00 

NOTES: 1 
NC - Not carcinogenic by this exposure route. 1 
NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 1 
-- - Nol calculated; dose-rcsponsc dala and/or dermal absorption values are nol available.. 1 

1 
1 

Prepared by; KJA 1 
Checked by: AWS TOTAL IMMUNE SYSTEM HI •= 4.3E+00 | 

| 
- • | 

I 
I 
1 
|
1 

MACTEC Engineering and Consulting, Inc 
51226.35 •'"tr-'.l 
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TABLE I0.32.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

SURFACE SURFACE WATER DYERVILLE POND Toxicity equivalency (Dioxins/Fuians) - Mam NA 3.55-04 NA 3.56-04 
WATER 

CHEMICAL TOTAL 3.56-04 46-04 -
RAD10NUCLIDB TOTAL | I I I 

EXPOSURE POINT TOTAL 46-04 

EXPOSURS MEDIUM TOTAL 46-04 

SURFACE WATER TOTAL 4E-04 

BIOTA COMBINED FISH DIET DYERVILL6 POND Aroclor-1254 .3.15-05 NA NA NA 3.16-05 
Dieldrin 5,96-06 NA NA NA 5.96-06 
Technical Chlordane 4.66-06 NA NA NA 4.66-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.95-04 NA NA NA 3.96-04 

CHEMICAL TOTAL 4.36-04 46-04 

RADIONUCLIDE TOTAL | | I I 

6XPOSURE POINT TOTAL 46-04 

EXPOSURE MEDIUM TOTAL 46-04 

COMBINED FISH DIET TOTAL 4E-04 

RECEPTOR TOTAL 8E-04 
TOTAL RISK ACROSS ALL MEDIA 8E-04 

NOTSS: 
NC - Not carcinogenic by this exposure route. 

• -NA- Nol applicable; expos__roule nol applicable for this chemical/exposure medium. 
-- - Not calculated; dose-response dala and/or dermal absorption values are nol available. 

Prepared by: KJA 

Checked by: AWS 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET EXPOSURE INGESTION INHALATION DERMAL 
ORGAN ROUTES TOTAL 

0.06+00 05+00 -

1 1 1 
06+00 

06+00 

OE+00 

Immune system 4.55+00 NA NA 4.56+00 
Liver NA NA 
Liver NA NA 

4.5E+00 0.06+00 4,56+00 

1 1 1 
4.55+00 

4.55+00 
4.5E+00 

4.SE+00 
TOTAL HAZARD ACROSS ALL MEDIA 4.5E+00 

TOTAL IMMUNE SYSTEM HI = 

EnuB^rin MACTEC En, ing and Consulting, Inc. 
51226,25 
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TABLE 10.33.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

MEDIUM EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DI6T DYERVILLE POND Aroclor-1254 2.35-05 NA NA NA 2.36-05 Immune sysiem 6.86+00 NA NA 6.86+00 

•.'vi-lt.:!-, Dieldrin 
Technical Chlordane 

4.56-06 
3.56-06 

NA 
N A   ' i _  i 

NA 
NA 

NA 
NA 

4.55-06 
3.55-06 

Liver 
Liver 

NA 
NA 

NA 
NA_ 

nuir- Toxicity equivalency (Dioxins/Furans) - Mam 2.96-04 NA NA NA 2.96-04 

CHBM1CAL TOTAL 3.26-04 36-04 6.86+00 0,06+00 6.86+00 

RADIONUCLID6 TOTAL I I I I 1 1 1 
5XPOSURE POINT TOTAL 35-04 6.SE+00 

6XPOSUR6 M6D1UM TOTAL 36-04 6.8E+0O 

COMBINED FISH DIET TOTAL 3E-04 6.8E+00--

[(RECEPTOR TOTAL 3 E-04 6.8E+00 
TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 6.8E+00, 

NOTES: -
NC - Not carcinogenic by this exposure route. -
NA - Nol applicable; exposure roule nol applicable for this chemical/exposure medium. -
- - Nol calculated, dose-response data and/or dermal absorption values are not available. -

-
-

Prepared by: KJA -
Checked by: AWS. TOTAL IMMUNE SYSTEM III =• 6.8E+00 

-
-
-
- . 
-
-
-

MACTEC Engineering and Consulting, Inc. 
S122-.25 ! ' •• . 
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TABLE 10.34.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

SURFACE SURFACE WATER DYERVILLE POND Toxicity Equivalency (Dioxins/Furans) - Mam 2.35-06 NA 2.66-03 NA 2.65-03 
WAT6R 

CH5MICAL TOTAL 2.36-06 2.65-03 35-03 

RADIONUCLID6 TOTAL | | I I 

EXPOSURS POINT TOTAL 35-03 

6XPOSUR6 M5DIUM TOTAL 36-03 
SURFACE WATER TOTAL 3E-03 

BIOTA COMBINED FISH DIET DYERVILLE POND Aroclor-1254 3.06-05 NA NA NA 3.06-05 
Dieldrin 5.76-06 NA NA NA 5.76-06 
technical Chlordane 4.5B-06 NA NA NA 4.55-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.7E-04 NA. NA NA 3.76-04 

CHEMICAL TOTAL 4, IE-04 45-04 •- ' 
RADIONUCLID6 TOTAL | | 1 - 1 

EXPOSURE POINT TOTAL 46-04 

EXPOSURE MEDIUM TOTAL 46-04 
COMBINED FISH DIET TOTAL 4K-04 

llRECEPTOR TOTAL 3 E-03 
TOTAL RISK ACROSS ALL MEDIA 3E-03 

NOTES: 


NC - Not carcinogenic by this exposure roule. 


NA • Nol applicable; exposure roule nol applicable for this chemical/exposure medium. 


- - Nol calculated; dose-response data and/or dermal absorption values arc nol available. 


Prepared by: KJA 

Checked by: AWS 


NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL 

ORGAN ROUTES TOTAL 

0.05+00 OE+00 -

1 1 1 
OE+00 

OE+00 
OE+00 

Immune system 4.36+00 NA NA 4.36+00 
Liver NA NA 
Liver NA NA 

4.36+00 0.05+00 4.36+00 -

1 1 1 
4.35+00 

4.35+00 
4.3E+00

4.3E+O0 
TOTAL HAZARD ACROSS ALL MEDIA 4.3E+00 

TOTAL IMMUNE SYSTEM HI = 

EnajMU-ln MACTEC En. Ing and Consulting, Inc. 
51226.25 
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TABLE I0.35.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR ACE: OLDER CHILD 

CARCINOGENIC RISK 
EXP.OSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE 
MEDIUM POINT 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

SURFACE SURFACE WATER DYERV1LL6 POND Toxicity Equivalency (Dioxins/Furans) - Mam 3.5E-06 NA 3.25-03 NA 3.26-03 
WAT5R 

CHEMICAL TOTAL 3.SE-06 3.26-03 35-03 

RADIONUCLIDE TOTAL | |  I I 

5XPOSURE POINT TOTAL 3E-03 

EXPOSURE MEDIUM TOTAL 3E-03 

SURFACE WATER TOTAL'  - - . - • 3E-03 

BIOTA COMBINED FISH DI6T DY6RVILL6 POND 	 Aroclor-1254 3.16-05 NA NA NA 3.16-05 
Dieldrin .5.95-06 NA NA NA 5.96-06 
Technical Chlordane 4.66-06 NA NA NA 4.66-06 
Toxicity Squivalency (Dioxins/Furans) - Mam 3.96-04 NA NA NA 3.96-04 

CHEMICAL TOTAL 4.36-04 - - 46-04 

6XPOSUR6 POINT TOTAL 

EXPOSUR6 M6DIUM TOTAL 
COMBINED FISH DIET TOTAL 

RAD10NUCL1D6 TOTAL | | | 1  i 

46-04 
46-04 

4E-04 

llRECEPTOR TOTAL 4E-03 
TOTAL RISK ACROSS ALL MEDIA 4 E-03 

NOTES: 
NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure roule nol applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values arc nol available. , 


Prepared by: KJA 


Checked by: AWS 


NON-CARCINOGENIC HAZARD OUOTIENT 


PRIMARY TARGET EXPOSURE 

INGESTION INHALATION DERMAL 

ORGAN 	 ROUTES TOTAL 

O.OE+00 OE+00 

1 1 1 OE+00 

OE+00 

OE+00 

Immune sysiem 4.56+00 NA NA 4.55+00 
Liver NA NA 
Liver NA NA •

4.55+00 0.05+00 4.56+00 

1 1 1 
4,56+00 

4.56+00 
4.5E+00 

4.5E+00 
TOTAL HAZARD ACROSS ALL MEDIA 4.5E+00 

TOTAL IMMUNE SYSTEM HI = 

MACTEC Engineering and Consulting, Inc. 
51226.25 
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TABLE I0.36.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDJUM POINT j INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SEDIMENT SEDIMENT DYERVILLE POND . 1 Benzo(a)pyrenc 2.6E-06 NA NA 2.66-06 Kidney 	 NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.7B-06 NA NA 3.7E-06 


/. . T i l - , tr 

• • . ' • ! ; 

CHEMICAL TOTAL 6.36-06 j 66-06 	 0.05+00 OE+00 

RADIONUCLID6 TOTAL . | | | | I I 1 •
5XPOSUR6 POINT TOTAL 6E-06 OE+00 

EXPOSURE MEDIUM TOTAL 6E-06 OE+00 

SEDIMENT TOTAL 6E-06 OE+00 

SURFACE SURFACE WATER DYERV1LL6POND Toxicity Squivalency (Dioxins/Furans) - Mam 5.35-06 NA 9.06-04 NA 9. IE-04 

WATER 


CH6MICAL TOTAL 5.3B-06 9.06-04 || 96-04 	 O.0E+O0 OE+00 -
RAD10NUCL1D5 TOTAL | |  I I 1 1 1 

5XPOSUR5 POINT TOTAL 9B-04 06+00 

6XPOSURB MEDIUM TOTAL 9E-04. 05+00 

SURFACE WATER TOTAL 9E-04 ' OE+00 

• 

BIOTA C0MBIN6D_F1SH DI6T . DY6RV1LL6 POND 	 Aroclor-1254 2.3B-05 . NA " NA NA 2.36-05 • Immune system 6.85+00 NA NA1 6.85+00 
Dieldrin 4.56-06 NA NA NA 4.56-06 Liver NA NA 
Technical Chlordane 3.56-06 NA NA NA 3.5E-06 Liver NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 2.96-04 NA NA . NA .. 2.9E-04 

^ir.-i 

CHEMICAL TOTAL 3.25-04 	 3E-04 6.86+00 0.05+00 6.86+00 - - "
RADIONUCLIDE TOTAL • | | I I I I 1

IBXPOSUR6 POINT TOTAL 3E-04 6.86+00 

6XP0SUR6 MEDIUM TOTAL . . . - - 3E-04 6.86+00 

COMBINED FISH DIET TOTAL 3E-04 6.8E+00 

RECEPTOR TOTAL IE-03. 6.8E-H)0 
TOTAL RISK ACROSS ALL MEDIA IE-03 TOTAL HAZARD ACROSS ALL MEDIA 6.8E+00 

MACTEC Engineering and Consulting, Inc. 
51226,25 
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TABLE 10.36.RME 

RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


CENARIO TIMEFRAME: CURRENT/FUTURE 
[RECEPTOR POPULATION: RESIDENT 
MCEPTOR AGE; CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure roule not applicable for this chemical/exposure medium. 


— - Nol calculated; dose-response data and/or dermal absorption values are nol available. 


Prepared by; KJA 


Checked by: A WS TOTAL IMMUNE SYSTEM HI = 


ngu^u-lngi MACTEC Engij jing and Consulting, Inc. 
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TABLE 10.37.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - COMMERCIAL / INDUSTRIAL WORKER - ADULT - FOGARTY CENTER 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: COMMERCIAL/INDUSTRIAL WORKER 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE 
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SOIL SOIL FOGARTY CENTER 	 2-Methylnaphlhalene NA Cardiovascular sysiem NA 

Acenaphthylene NA Liver NA 

Bcnzo(a)an—racene NA NA Kidney NA 

Benzo(a)pyrenc NA NA Kidney NA 

Benzo(b)fl—)ranthene NA NA Kidney NA " 

Benzo(g,h,i)pcryIene NA Kidney NA 

Dibcrn zo(a,h)an—racene NA - Kidney NA 
NA 

Indeno(l .2.3 .d)pyrene NA Kidney NA NA 

Phenanthrene Kidney NA NA 

alpha-Chlordane NA Liver - NA NA 
NA Aroclor-1254 NA 	 Immune system NA 
NA Endosulfan II 	 Kidney NA 
NA Endosulfan Sulfate 	 Kidney NA 
NA gamma-Chlordane - NA 	 Liver NA 
NA Technical Chlordane NA 	 Liver NA 
NA 

Aluminum 	 Developmental toxicity NA 
NA 

Arsenic 	 Skin NA 
NA NA 

Manganese 	 NOAEL. NA 
NA 

Mercury 	 Immune system NA 
NA 

Toxicity Equivalency (Dioxins/Furans) - Mam 
"NA 

CHEMICAL TOTAL 	 OE+00 0.05+00 06+00 

RADIONUCLIDE TOTAL  I I	  I I 1 1 1 
EXPOSURE POINT TOTAL OE+00 05+00 


EXPOSURE MEDIUM TOTAL ' 06+00 05+00 

SOIL TOTAL OE+00 OE+00 


||RECEPTOR TOTAL 1 -	 
TOTAL RISK ACROSS ALL MEDIA 	 TOTAL HAZARD ACROSS ALL MEDIA 1 -	 

NOTES: 

NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response dala and/or dermal absorption values arc nol available. 


Prepared by: RAR 


Checked by: KJA 


MACTEC Engineering and Consulting, Inc. 
SI 22... 25 
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TABLE 10.I3.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE; ADULT 

CARCINOGENIC RISK 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

SURFACE SURFACE WATER ALLENDALE POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6,25-05 NA 
WATER . " 

- - I l r . — J S J   CH6M1CAL TOTAL - 6.2E-05 -

RADIONUCLID5 TOTAL | | I I 

16XPOSUR6 POINT TOTAL 

EXPOSUR6 M6DIUM TOTAL 

SURFACE WATER TOTAL 

BIOTA COMBIN6D FISH DI6T ALLENDALE POND Aroclor-1254 2.66-05 NA NA NA 
Technical Chlordane 1.16-06 NA NA NA 
Toxicity 6quivalency (PCB Congeners) - Man 2.96-05 NA NA NA 
Toxicily 6quivalency (Dioxins/Furans) - Mam 3.16-04 NA NA NA 

CHBMICAL TOTAL 3.75-04 -
RADIONUCL1D6 TOTAL |  I I 1 

6XPOSUR6 POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
COMBINED FISH DIET.TOTAL 

||RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

N0T6S: 

NC - Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

-- - Nol calculated; dose-response data and/or dermal absorption values arc not available. 


Prepared by: KJA 


Checked by: RAR 


NON-CARCINOGENIC HAZARD OUOTIENT 

EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

ROUTES TOTAL ORGAN ROUTES TOTAL 

6.25-05 

66-05 0.06+00 OE+00- - ' 

1 1 1 
6E-05 06+00 

6E-05 06+00 

6E-05 OE+00 

2.65-05 Immune system 1.16+01 NAt NA 1.16+01 
1.15-06 Liver NA NA 
2.9B-05 
3.16-04 

45-04 1.16+01 0.0E+OO .1.IE+0I-

I I 1 II 
46-04 1.16+011 
45-04 1.16+01•1 
4E-04 1.1E+01' 1 

4E-04 1.1E+011 
4E-04 | TOTAL HAZARD ACROSS ALL MEDIA LlE-rOl 

-
- . 
-
-
-
-
-

TOTAL IMMUNE SYSTEM HI • 1.IE+01 

-
-
-
-
-
-
-

MACTEC Engineering and Consulting, Inc 
51236.25 
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TABLE 10.14.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL (RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SURFACE SURFACE WATER ALLENDALE POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 5.2E-05 NA 5.26-05 

WATER 


CHEMICAL TOTAL 	 5.2E-05 5E-05 O.OE+00 06+00 -
RADIONUCLIDE TOTAL | | | I I I	  I I 

EXPOSURE POINT TOTAL 5E-05 06+00 

6XP0SUR6 M6DIUM TOTAL 5E-05 06+00 
SURFACE WATER TOTAL 5E-0S II OE+00 

BIOTA C0MBIN5D FISH DIET ALLENDAL5 POND 	 Aroclor-1254 • 2.06-05 NA NA NA 2.06-05 Immune system 1.26+01 NA NA 1.2E+0I 
Toxicity Equivalency (PCB Congeners) - Man 2.26-05 NA NA NA 2.26-05 
Toxicity Squivalency (Dioxins/Furans) - Mam 2.46-04 NA NA NA 2.46-04 

CH6MICAL TOTAL 2.96-04 	 3E-04 1,26+01 O.OB+00 1.2E+01-
RADIONUCLID6 TOTAL I I I I 1 1 1 

6XPOSUR5 POINT TOTAL 3E-04 1.2E+01 

EXPOSUR6 M5DIUM TOTAL 36-04 1.2E+0I 
COMBINED FISH DIET TOTAL 3E-04 I.2E+01 

RECEPTOR TOTAL 3E-04 l-E+01 
TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.2E+01 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure roule nol applicable for this chemical/exposure medium. 


- - Not calculated; dose-response dala and/or dermal absorption values arc not available. 


Prepared by: KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI 

MACTEC E and Consulting, Inc 
51221,25 
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TABLE I0.I5.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND Aroclor-1254 2.16-05 NA NA NA 2.16-05 Immune system 1.8E+01 NA NA 1.86+01 
Toxicity Equivalency (PCB Congeners) - Man 2.35-05 NA NA NA 2.3B-05 
Toxicity equivalency (Dioxins/Furans) - Mam 2.56-04 NA NA NA 2.56-04 

CHBMICAL TOTAL 2.96-04 36-04 1.86+01 0.05+00 1.86+01 

RADIONUCLIDE TOTAL | |  I I I I  I I
eXPOSURB POINT TOTAL 35-04 I.8E+0I 

•  1 
EXPOSUR6 M6DIUM TOTAL 36-04 I.SE+OI 1 

COMBINED FISH DIET TOTAL 3E-04 II I.8E+0I 

l lRECEPTOR T O T A L 3E-04 1 1.8E4.I 

T O T A L RISK A C R O S S A L L MEDIA 3E-04 T O T A L H A Z A R D A C R O S S A L L M E D I A 1.8E+01 

NOTES: 

NC - Nol carcinogenic by this exposure roule. 


NA • Not applicable; exposure route nol applicable for this chemical/exposure medium. 

— Not calculated; dosc-responsc data and/or dermal absorption values are not available. 

Prepared by: KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI • 

MACTEC Engineering and Consulting, Inc. 

51226.25 
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TABLE I0.16.CT 
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: ADULT 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND Toxicity Equivalency (Dioxins/Furans) - Mam 1.2E-06 NA NA 1.26-06 

••/( I c in ; . 

;Riiir,r.i ir- CHEMICAL TOTAL 1.2E-06 	 1E-06 O.OE+00 OE+00 

RADIONUCLIDE TOTAL | |  I I 1 1 1 
5XPOSURE POINT TOTAL 1E-06 OE+00 

5XPOSURE MEDIUM TOTAL IE-06 06+00 

II 
SEDIMENT TOTAL	 II IE-06 II OE+00 

SURFAC6 SURFACE WATER ALL6NDAL6 POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 5.5E-04 NA 5.55-04 

WAT6R 


" 	 1 
CHEMICAL TOTAL 	 5.5E-04 || 6E-04 0,06+00 || 06+00 

RADIONUCLIDE TOTAL ) | I I 1 1 1 
EXPOSURE POINT TOTAL 66-04 06+00 

EXPOSURE MEDIUM TOTAL 66-04 oe+oo 
SURFACE WATER TOTAL 6E-04 OE+00 

BIOTA COMBINED FISH DIET ALL6NDAL6 POND 	 Aroclor-1254 2.6E-05 NA NA NA 2.6E-05 Immune sysiem 1.16+01 NA NA 1.1E+01 
Technical Chlordane 1.1 E-06 NA NA NA 1.IE-06 Liver NA NA 
Toxicity Equivalency (PCB Congeners) - Man 2.9E-05 NA NA NA 2.95-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 3. IE-04 NA NA NA' 3.16-04 

CHEMICAL TOTAL 3.7E-04 	 46-04 1.16+01 0.0B+OO 1.16+01 
- • 

RADIONUCLIDE TOTAL | | I I 1 1 1 
5XPOSURB POINT TOTAL 4E-04 1.1E+0I 

EXPOSURE M6DIUM TOTAL 4E-04 I.IE+OI 

COMBINED FISH DIET TOTAL 4E-04 1.1E+01 

RECEPTOR TOTAL „,. 	 9E-04 1 1.1E-H)1

MACTEC Engineering and Consulting, Inc. 
51226,25 
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TABLE 10.16.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET „_, , EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION 
(RADIATION) ROUTES TOTAL ORGAN DERMAL  | R 0 U T E S T 0 T A  L 

TOTAL RISK ACROSS ALL MEDIA 9E-04 TOTAL HAZARD ACROSS ALL MEDIA || 1.1E+01 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for ihis chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values are nol available. 


Prepared by: KJA 


Checked by: RAR TOTAL IMMUNE SYSTEM HI = 


MACTECEJ kg and Consulting, Inc. 
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TABLE I0.I7.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SEDIMENT SEDIMENT ALLENDALE POND Toxicity Equivalency (Dioxins/Furans) - Mam 1.5E-06 NA NA l.SE-06 

irjitiLfLni CHEMICAL TOTAL 1.5E-06 	 16-06 0.06+00 05+00-

RADIONUCLIDE TOTAL | ( | | 1 1 1 
6XPOSUR6 POINT TOTAL 16-06 OE+00 

EXPOSURE MEDIUM TOTAL 15-06 ' 06+00 

II 
SEDIMENT TOTAL	 (1 IE-06 II»" OE+00 

SURFACE SURFACE WATER ALL6NDALE POND Toxicity equivalency (Dioxins/Furans) - Mam NA 5,16-04 NA 5.16-04 

WAT6R 
 | 

CHEMICAL TOTAL 	 S.16-04 || 55-04 0.0E+00 || 06+00 

RADIONUCLID6 TOTAL I | I I 1 1 1 
6XPOSUR6 POINT TOTAL 56-04 oe+oo 


6XPOSURE MEDIUM TOTAL 56-04 06+00 

SURFACE WATER TOTAL 5E-04 OE+00 


BIOTA COMBINED FISH DIET ALLBNDAL6 POND 	 Aroclor-1254 2.0E-05 NA .- NA NA 2.0E-05 Immune system 1.25+01 NA NA' 1.26+01 
Toxicity 5quivalency (PCB Congeners) - Man 2.26-05 NA • NA NA 2.2E-05 
Toxicity equivalency (Dioxins/Furans) - Mam 2.46-04 NA NA NA 2.4E-04 

CHEMICAL TOTAL 2.96-04 	 36-04 1.26+01 0.06+00 1.26+01- -	 - _ 

RADIONUCLIDE TOTAL | |  I I I I 1 
EXPOSURE POINT TOTAL 35-04 - _- 1.26+01 

6XPOSURB MBDIUM TOTAL 36-04 1.26+011 
COMBINED FISH DIET TOTAL 	 3E-04 1.2E+01 

llRECEPTOR TOTAL 	 8E-04 1 1.2E-H)1 Tj 

MACTEC Engineering and Consulting. Inc. 
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TABLE 10.17.CT 
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL

(RADIATION)
 EXPOSURE 

 ROUTES TOTAL 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA || 8E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.2E+01 

NOTES: 

NC - Nol carcinogenic by this exposure roule. 

NA - Not applicable; exposure route not applicable for ihis chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values are nol available. 

Prepared by: KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI • 

MACTEC EnJ E t ^ ^ and Consulting, Inc. 
51226.25 ^ ^ ^  ̂  
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TABLE I0.18.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - ALLENDALE 


SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 

SEDIMENT SEDIM6NT ALLENDAL6 POND 

. i t - i i i ; 

•nr.—.(D

6XPOSUR6 POINT TOTAL 

6XPOSURB MEDIUM TOTAL 

SEDIMENT TOTAL

SURFACE SURFACE WATER ALLENDALE POND 
WATER 

EXPOSURE POINT TOTAL 
EXPOSUR6 MEDIUM TOTAL 

SURFACE WATER TOTAL 

BIOTA COMBINED FISH DIET ALLENDALE POND 

EXPOSURS POINT TOTAL...... 
EXPOSURE MEDIUM TOTAL 

COMBINED FISH DIET TOTAL 

llRECEPTOR TOTAL 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE; RHODE ISLAND 


CARCINOGENIC RISK 

CHEMICAL EXTERNAL
INGESTION INHALATION DERMAL 

(RADIATION) 

Toxicity Equivalency (Dioxins/Furans) - Mam 1.26-05 NA NA 

CHEMICAL TOTAL 1.2E-05 

RADIONUCLIDE TOTAL I I I I 

II 
II

Toxicity Equivalency (Dioxins/Furans) - Mam NA 1.96-04 NA 

CHEMICAL TOTAL 1.96-04 

RADIONUCLIDE TOTAL | | I I 

Aroclor-1254 2.16-05 NA NA NA 
Toxicity Squivalency (PCB Congeners) - Man 2.36-05 NA NA NA 
Toxicity Squivalency (Dioxins/Furans) - Mam 2.56-04 NA NA NA 

CHSMICAL TOTAL 2.9E-04 

RADIONUCLID6 TOTAL I |  I I 

NON-CARCINOGENIC HAZARD OUOTIENT 

EXPOSURE PRIMARY TARGET EXPOSURE
INGESTION INHALATION DERMAL

ROUTES TOTAL ORGAN ROUTES TOTAL 

1.26-05 

16-05 0.0E+O0 " OE+00 

I I 116-05 OE+00 

16-05 OE+00 

IE-05 II • 0E+00 

1.96-04 

25-04 0.06+00 (| 05+00-

1 1 1 
25-04 06+00 
26-04 0B+00 
2 E-04 OE+00 

2. IE-05 Immune sysiem 1.8E+01 NA NA ' 1.8E+01 
2.3E-05 
2.56-04 

35-04 1.8E+01 0.OE+0O 1.8E+01 

1 1 1 . 36-04 !. 1.8E+01 

35-04 1.86+01 
3E-04 I.8E+01 

5E-04 3 ' -SB*" Il 

MACTEC Engineering and Consulting, Ine. 

5l33(..2i 
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TABLE I0.18.CT 
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FTSH DIET - ALLENDALE 

BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME; CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: CHILD 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 

CARCINOGENIC RISK 

INGESTION INHALATION - . - • „ .  . EXTERNAL 
D E R M A  H (RADIATION, 

1 
TOTAL RISK ACROSS ALL MEDIA 

EXPOSURE 
ROUTES TOTAL 

SE-04 

NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION | DERMAL |

TOTAL HAZARD ACROSS ALL MEDIA ||

 J J ^ T A  L 

 1.8E+01 

NOTES: 

NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure roule not applicable for this chemical/exposure medium. 

•- • Nol calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI = 

MACTEC En] nd Consulting, Inc. 
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TABLE 10.19.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

| SURFACE WHOLE BODY LYMAN MILL POND Toxicity 6quivalency (Dioxins/Furans) - Mam NA 7.3E-06 NA 7.3E-06 
WATER 

! •'!. 1 

; ) i iGGi. | i i . CH6M1CAL TOTAL - - 7.36-06 76-06 

RADIONUCLIDE TOTAL | |  I I 

5XPOSUR6 POINT TOTAL 76-06 

EXPOSUR6 M6DIUM TOTAL 75-06 

ISURFACE WATER TOTAL 7E-06 
1 

BIOTA COMB1N6D FISH D16T LYMAN MILL POND 	 Aroclor-1254 3.06-05 NA NA •NA 3.06-05 
Technical Chlordane 2.5E-06 NA NA NA 2.5E-06 
Toxicily Squivalency (PCB Congeners) - Man 2.7E-05 NA NA NA 2.75-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.9E-04 NA NA NA 3.95-04 

CHBMICAL TOTAL 4.56-04 	 46-04 -
RAD10NUCLID6 TOTAL | | I I 

EXPOSU-6 POINT TOTAL 46-04 

6XPOSUR6 MEDIUM TOTAL 46-04 

COMBINED FISH DIET TOTAL; 4E-04 

l lRECEPTOR T O T A L 5E-04 

T O T A L R I S K A C R O S S A L L M E D I A 5E-04 

NOTES: 


NC - Nol carcinogenic by this exposure roule. 

NA - Nol applicable; exposure route nol applicable for Ihis chemical/exposure medium. 


-- - Not calculated; dose-response data and/or dermal absorption values arc nol available. 


Prepared by: KJA 


Checked by: RAR 


NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET EXPOSURE 
INGESTION INHALATION DERMAL 

ORGAN 	 ROUTES TOTAL 

0.06+00 06+00 

1 1 1 
06+00 

05+00 
0E+00 

Immune system 1.3E+01 NA " NA 1.35+01 
Liver NA NA 

I.3E+0I 0.06+00 1.36+01 -

1 1 1 
1.36+01 

1.3B+0I 

" 1.3E+01 

1.3E-r.l 

T O T A L H A Z A R D A C R O S S A L L M E D I A 1.3E+01 

TOTAL IMMUNE SYSTEM HI 

MACTEC Engineering and Consulting, Inc. 
51226.25 

P : \Wy-VT_r—.-NA—I_—I——an—BI-T2 5 • DC-VIN-—IMFrNAI— 11IIRA\TAD1__TAB1_S 7.9(.10).\l_lX«.T•R"An8le^-Adul^-lJ ,—it)MMARY-C:t-i Page 1 of 1 

file://P:/Wy-VT_r�
http:51226.25
http:10.19.CT


T A B L E 10.20.CT 

RISK S U M M A R Y - C E N T R A L T E N D E N C Y - C U R R E N T / F U T U R E - R E C R E A T I O N A L A N G L E R - O L D E R C H I L D

BASELINE H U M A N H E A L T H R I S K A S S E S S M E N T - I N T E R I M FINAL 


C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D SITE 


N O R T H P R O V I D E N C E , R H O D E ISLAND 


S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N : R E C R E A T I O N A L A N G L E R 

R E C E P T O R AGE: O L D E R C H I L D 

C A R C I N O G E N I C RISK 

M E D I U M 
EXPOSURE 

MEDIUM 

E X P O S U R E 

P O I N T 
C H E M I C A L 

INGESTION I N H A L A T I O N D E R M A L 
E X T E R N A L 

( R A D I A T I O N ) 

SURFACE SURFACE WATER LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6.16-06 NA 
WATER 

CH6MICAL TOTAL - 6.16-06 •-
RADIONUCL1DB TOTAL | | I I 

6 X P O S U R 6 POINT TOTAL 

6XP0SURE MEDIUM TOTAL 

SURFACE W A T E R T O T A L 

BIOTA COMBINED FISH DI6T LYMAN MILL POND Aroclor-1254 2.35-05 NA NA NA 
Technical Chlordane 1.96-06 NA NA NA 
Toxicily Equivalency (PCB Congeners) - Man 2.16-05 NA NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.06-04 NA NA NA 

CHEMICAL TOTAL 3.46-04 -
RADIONUCLIDE TOTAL  I I  I I 

EXPOSURE POINT TOTAL 

E X P O S U - 6 M6DIUM TOTAL 

C O M B I N E D FISH DIET T O T A L 

RECEPTOR TOTAL 

TOTAL RISK ACROSS ALL MEDIA 

NOTES: 

• NC	 - Nol carcinogenic by this exposure roule. 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 

-- - Nol calculated; dose-response daia and/or dermal absorption values are not available. 

Prepared by: K  M 

Checked by: RAR 

- C O M B I N E D FISH DIET - LYMAN M I L L 

N O N - C A R C I N O G E N I C H A Z A R D Q U O T I E N T 

EXPOSURE P R I M A R Y T A R G E T 	 EXPOSURE 
INGESTION INHALATION D E R M A L 

R O U T E S TOTAL O R G A N 	 ROUTES TOTAL 

6. IE-06 

6E-06 	 O.OE+OO | OE+00 -

1 1 1 
6E-06 OE+00 

6E-06 OE+00 

6E-06 OE+00 

2.36-05 Immune system 1.3E+01 NA NA 1.35+01 

1.96-06 Liver NA NA 

2.16-05 
3.06-04 

36-04 	 1.3E+01 O.OE+00 1.36+01 -

1 1 1 
3B-04 1.36+01 

3E-04 1.3B+01 

3 E-04 1.3E+01 

4E-04 ~\\ 1-E-H)T 

4E-04 TOTAL HAZARD ACROSS ALL MEDIA "|i i.3E+.r 

T O T A L I M M U N E S Y S T E M HI • 

M A C T E C EnrJ l a n d Consul t ing , Inc. 
51226.25 
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TABLE 10.2I.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; CHILD 

CARCINOGENIC RISK I NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET LYMAN MILL POND Aroclor-1254 2.36-05 NA NA NA 2.3E-OS 1 Immune system 2.06+01 NA NA 2.06+01 
Technical Chlordane 2.0E-06 NA NA NA 2.0E-06 Liver NA NA 

D(ncr,i.|ii Toxicity Equivalency (PCB Congeners) - Man 2. IE-05 NA NA NA 2.1B-05 
Toxicity Equivalency (Dioxins/Furans) - Mam 3.0E-04 NA . NA NA 3.06-04 

CHEMICAL TOTAL 3.5E-04 46-04 2.06+01 0.05+00 2.06+01 

( 
• " -

RADIONUCLIDE TOTAL  I I 1 1 1  I I I 
BXPOSURE POINT TOTAL 46-04 2.06+01 1 

5XP0SUR6 M6DIUM TOTAL 46-04 2.06+01 1 
COMBINED FISH DIET TOTAL 4E-04 2.0E+01 1 

(iRECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

|
|
 4E-04
 4 E-04

 | 
{ TOTAL HAZARD ACROSS ALL MEDIA 

| 2.0E-F01

(___ 2.0E-T.I

 | 

| 

-lu —nil 

- • •  ' 

NOTES: 
NC - Not carcinogenic by this exposure route. 

NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 

-- - Nol calculated; dose-response dala and/or dermal absorption values are nol available. 

Prepared by: KJA 
Checked by: RAR TOTAL IMMUNE SYSTEM HI = 

|
|
|
I 
|
|_ 
|
|

|_ 
|_ 
|__ 
|
|
|__ 
|
1 

 2.0E+0I 

MACTEC Engineering and Consulting, Inc. 
5I22-.35 
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TABLE 10.22.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK 

MEDIUM 
EXPOSURE 
MEDIUM 

EXPOSURE 
POINT 

CHEMICAL 
INGESTION INHALATION DERMAL 

EXTERNAL 
(RADIATION) 

EXPOSURE 
ROUTES TOTAL 

SURFACE SURFACE WATBR LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6.5E-05 NA 6.5E-05 
WATER 

CHEMICAL TOTAL - 6.5E-05 - 7E-05 

RADIONUCLID5 TOTAL I I I I 

EXPOSURE POINT TOTAL 7E-05 

EXPOSURS M6DIUM TOTAL 7E-05 
SURFACE WATER TOTAL 7E -05 

BIOTA COMBINED FISH DIET LYMAN MILL POND Aroclor-1254 3.06-05 NA NA NA 3.0E-05 
Technical Chlordane 2.5E-06 NA NA NA 2.5B-06 
Toxicity Equivalency (PCB Congeners) - Man 2.76-05 NA NA NA 2.7E-05 

Toxicity Equivalency (Dioxins/Furans) - Mam 3.9E-04 NA NA NA 3.9E-04 

CH5M1CAL TOTAL 4.5E-04 46-04 -
RADIONUCLID6 TOTAL | . | 1 | 

EXPOSURE POINT TOTAL 4E-04 

(lEXPOSURE MEDIUM TOTAL 4E-04 

COMBINED FISH DIET TOTAL 4E-04 

||RECEPTOR TOTAL 5E-04 

TOTAL RISK ACROSS ALL MEDIA SE-04 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for Ihis chemical/exposure medium. 


- - Nol calculated; dose-response dala and/or dermal absorption values are nol available. 


Prepared by: KJA 


Checked by: RAR 


NON-CARCINOGENIC HAZARD OUOTIENT 


PRIMARY TARGET EXPOSURE 

INGESTION INHALATION DERMAL 

ORGAN ROUTES TOTAL 

0.06+00 05+00 

1 1 1 
06+00 

05+00 
OE+00 

Immune system 1.36+01 NA NA 1.3E+01 
Liver NA NA 

1,36+01 0.0E+00 | 1.3E+01 

1 1 1 
1.3E+01 
I.3E+01 

1.3E+01 

1.3E+01 
TOTAL HAZARD ACROSS ALL MEDIA 1.3E-KI1 

TOTAL IMMUNE SYSTEM HI« 

MACTEC E r i ^ ^ ^  g and Consulting, Inc. 
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TABLE 10.23.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE. RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL 
(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

" " •SURFACE SURFACE WATER LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6.0E-05 NA . 1 6,06-05 

WATER 


CHEMICAL TOTAL 	 6.05-05 f| 6E-05 0.06+00 0E+00 -	 " 
RADIONUCLIDE TOTAL | | I I I I 1 

EXPOSURS POINT TOTAL 6E-0S 0E+00 

6XPOSURE MSDIUM TOTAL 6E-05 06+00 


SURFACE WATER TOTAL. 6E-05 0E+00 


BIOTA COMBINED FISH DIET LYMAN MILL POND 	 Aroclor-1254 2.36-05 NA NA NA 2.36-05 Immune system 1.3E+01 NA NA . 1.36+01 
Technical Chlordane 1.96-06 NA NA NA 1.96-06 Liver NA NA 
Toxicity Equivalency (PCB Congeners) - Man 2.16-05 NA NA NA ' 2.15-05 
Toxicity Squivalency (Dioxins/Furans) - Mam 3.05-04 NA NA NA 3.06-04 

CH6MICAL TOTAL 3.45-04 	 36-04 1.36+01 1.3B+01 o.oe+oo 

RADIONUCLID6 TOTAL | | I I 1 1 1 
EXPOSURE POINT TOTAL 36-04 1.36+01 

[EXPOSURE MEDIUM TOTAL 36-04 1.3E+01 
COMBINED FISH DIET TOTAL 3E -04 I.3E+01 

[ R E C E P T O R T O T A L 4E-04 1.3E+01 

T O T A L R I S K A C R O S S A L L MEDIA T O T A L H A Z A R D A C R O S S A L L M E D I A 1.3E+01 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 


-- - Not calculated; dose-response data and/or dermal absorption values arc nol available. 


Prepared by: KJA 

Checked by: RAR TOTAL IMMUNE SYSTEM HI • 

MACTEC Engineering and Consulting, Inc. 
5122625 
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TABLE 10.24.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RESIDENT 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE
MEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

SEDIMENT SEDIMENT LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam 3.6E-06 NA NA 3.6E-06 

• - ii.ii'i. 

ill.uc—in 	 CHEMICAL TOTAL 3.6E-06 46-06 0.06+00 OE+00 

RADIONUCLIDE TOTAL |	 |  I I I I 1 II 
EXPOSURE POINT TOTAL 45-06 || 06+00 

EXPOSURE MEDIUM TOTAL 46-06 || 06+00 

SEDIMENT TOTAL 4E-06 II OE+00 

SURFACE WHOLE BODY LYMAN MILL POND Toxicity Equivalency (Dioxins/Furans) - Mam " NA 2.36-05 NA 2.36-05 

WATER 


CH6MICAL TOTAL 	 2.36-05 || 26-05 O.OE+00 f| 06+00 

RADI0NUCL1D6 TOTAL I	 I  I I 1 1 1 
EXPOSURE POINT TOTAL 25-05 05+00 

EXPOSURE MEDIUM TOTAL 25-05 06+00 
SURFACE WATER TOTAL 2E-05 0E+00 

BIOTA COMBINED FISH DIET LYMAN MILL POND Aroclor-1254 	 2.36-05 NA. , l : NA NA 2.3B-05 Immune sysiem 2.06+01 NA ' NA 2.05+01 

•KitiV.ci.i: 	 Technical Chlordane 2.06-06 NA NA NA 2.05-06 Liver NA NA' 
Toxicity Squivalency (PCB Congeners) - Man 2.16-05 NA NA NA 2.16-05 
Toxicity Equivalency (Dioxins/Furans) • Mam 3.06-04 NA NA NA 3.06-04 

CHEMICAL TOTAL 3.56-04 	 [ 46-04 2.06+01 O.OB+00 2.06+01• -

RADIONUCLIDE TOTAL |	 |  I I I I 1 
6XPOSUR5 POINT TOTAL 46-04 2.06+01 

EXPOSURS M6D1UM TOTAL • • 46-04 2.06+01 

COMBINED FISH DIET TOTAL 4E-04 2.0E+OI 

• 

RECEPTOR TOTAL , 	 4E-04 "Il Z.OE-rOn 

MACTEC Engineering and Consulting, Inc. 
51226.25 " '' 
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TABLE I0.24.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - CHILD - COMBINED FISH DIET - LYMAN MILL 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 

RECEPTOR AGE: CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 
EXPOSURE EXPOSURE 

MEDIUM CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET ____,„ . , EXPOSURE MEDIUM POINT INGESTION INHALATION DERMAL INGESTION INHALATION D E R M A  L(RADIATION) ROUTES TOTAL ORGAN  [ROUTES TOTAL 

TOTAL RISK ACROSS ALL MEDIA || 4E-04 TOTAL HAZARD ACROSS ALL MEDIA || 2.0E-HJ1 

NOTES: 
NC - Not carcinogenic by this exposure roulc. -
NA - Nol applicable; exposure roule not applicable for Ihis chemical/exposure medium. -
- - Not calculated; dose-response dala and/or dermal absorption values are nol available. -

-
-

Prepared by; KJA -
Checked by: RAR TOTAL IMMUNE SYSTEM HI • 2.0E+01 

-
-
-
-
-
-
-

and Consulting, Inc. 
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TABLE I0.25.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR ACE: ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SURFACE SURFACE WATER MANTON POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 7.3E-06 NA 7.3E-06 
WATER 

CHEMICAL TOTAL - 7.3E-06 7E-06 O.OE+00 - OE+00 

EXPOSURS POINT TOTAL 
RADIONUCLIDE TOTAL | | I I 

7E-06 
I I 1 

OE+00 . ,
EXPOSURE MEDIUM TOTAL 7E-06 OE+00 

SURFACE WATER TOTAL 7E-06 OE+00 

BIOTA COMBINED FISH DI6T MANTON POND Aroclor-1254 5.2E-06 NA NA NA 5.2E-06 Immune sysiem NA NA 
Aroclor-1268 1.4E-06 NA •NA NA I.4E-06 Immune sysiem - NA- NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.8E-05 NA NA NA 5.8E-05 

CHEMICAL TOTAL 6.5E-05 || 6E-05 0.06+00 0E+00 

RADIONUCLIDE TOTAL  I I 1 1 1 1 1 
EXPOSURE POINT TOTAL 65-05 . OE+00 

EXPOSURE MEDIUM TOTAL 66-05 0E+00
COMBINED FISH DIET TOTAL 6E-05 OE+00 

llRECEPTOR TOTAL 7E-05 1 
TOTAL RISK ACROSS ALL MEDIA 7E-0S TOTAL HAZARD ACROSS ALL MEDIA - 1 

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 


-- - Nol calculated; dosc-rcsponsc dala and/or dermal absorption values are not available. 


Prepared by: KJA 


Checked by: RAR 


MACTEC Engineering and Consulting. Inc. 
51226.25 
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TABLE 10.26.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE; OLDER CHILD 

CARCINOGENIC RISK 

MEDIUM 
. EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 

SURFACE SURFACE WATER MANTON POND Toxicity Equivalency (Dioxins/Furans) - Maim • NA 6. IE-06 NA 
WATER 

CHEMICAL TOTAL - '  6. IE-06 -
RADIONUCLIDE TOTAL  I I  I I 

EXPOSURE POINT TOTAL 

EXPOSURE MEDIUM TOTAL 
SURFACE WATER TOTAL - .- . • 

BIOTA COMBINED FISH DI6T MANTON POND 	 Aroclor-1254 5,46-06 NA NA NA 
Aroclor-1268 1.46-06 NA . NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mamt 6.05-05 NA NA NA 

CHEMICAL TOTAL 6.76-05 

RADIONUCLIDE TOTAL  I I  I I 

EXPOSURE POINT TOTAL 

IEXP0SUR6 M6DIUM TOTAL 
COMBINED FISH DIET TOTAL -

PRECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

1 NOTES: 

NC - Not carcinogenic by this exposure route. 

• NA - Not applicable; exposure roule not applicable for this chemical/exposure medium. 

- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 

Checked by: RAR 

NON-CARCINOGENIC HAZARD OUOTIENT 

EXPOSURE PRIMARY TARGET 	 EXPOSURE 
INGESTION INHALATION DERMAL 

ROUTES TOTAL ORGAN ROUTES TOTAL 

6.1E-06 

66-06 	 0.0E+00 OE+00 ~ 

I I 1 .
65-06 OE+00 
66-06 06+00 
6E-06 OE+00 

5.45-06 Immune system NA NA 1 

1.4E-06 Immune system NA NA 

6.0E-05 


7E-05 	 0.06+00 (| 06+00 

1 1 1 
7E-05 	 , 06+00 

•	 7E-05 06+00 

7E-05 OE+00 


7E-05 

7E-0S TOTAL HAZARD ACROSS ALL MEDIA 


MACTI T E A ^ n  e peering and Consulting, Inc. 
51226.21 
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TABLE 10.27.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION; RECREATIONAL ANGLER 
RECEPTOR ACE: CHILD 

CARCINOGENIC RISK 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE
MEDIUM POINT 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

BIOTA COMBINED FISH DIET MANTON POND 	 Aroclor-1254 4. IE-06 NA NA NA 4.16-06 
Aroclor-1268 1.1 E-06 NA NA NA 1.16-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 4,65-05 NA NA NA 4.65-05 

CHEMICAL TOTAL 5. IE-05 - - - 56-05 

" 
EXPOSURE MEDIUM 

COMBINED FISH DIET TOTAL 

EXPOSURE POINT TOTAL 

TOTAL 

RADIONUCLIDE TOTAL I I I I 
56-05 
56-05 

5E-05 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

SE-05 
SE-05 

NOTBS: 


NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 


-- - Not calculated; dose-response data and/or dermal absorption values arc not available. 


Prepared by: KJA 

Checked by: RAR 


NON-CARCINOGENIC HAZARD OUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

Immune system 1.2E+00 NA NA 1.26+00 
Immune system NA NA 

1.26+00 0.06+00 15+00-

I I 1 II 
II 1E+00 

II 16+00 

II 1E+00 

1.2E+00 
TOTAL HAZARD ACROSS ALL MEDIA 1.2E+00 

TOTAL IMMUNE SYSTEM HI = 

MACTEC Engineering and Consulting, Inc. 
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TABLE 10.28.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SURFACE SURFACE WATER MANTON POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6.56-05 NA 6,56-05 
WATER 

CHEMICAL TOTAL - - 6.56-05 - 76-05 0.05+00 - 06+00 

RADIONUCLIDE TOTAL I I  I I 1 1 1 
EXPOSURE POINT TOTAL 76-05 06+00 

EXPOSURE MEDIUM TOTAL • 76-05 OE+00 
SURFACE WATER TOTAL ' 7E-OS OE+00 

BIOTA COMBINED FISH DIET MANTON POND Aroclor-1254 3.96-06 NA NA NA 3.96-06 Immune system NA NA 
Aroclor-1268 1.05-06 NA NA NA 1.06-06 Immune system NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.4E-05 NA NA NA 4.46-05 

CHEMICAL TOTAL 4.9E-05 || 5E-05 0.05+00 05+00 

RADIONUCLIDE TOTAL  I I  I I 1 1 1
EXPOSURE POINT TOTAL 56-05 .06+00 

EXPOSURE MEDIUM TOTAL ' 56-05 06+00 

COMBINED FISH DIET TOTAL 5E-05 0E+00 

RECEPTOR TOTAL IE-04 
TOTAL RISK ACROSS ALL MEDIA IE-04 TOTAL HAZARD ACROSS ALL MEDIA 

NOTES: 
NC - Nol carcinogenic by this exposure roule. 

. NA - Not applicable; exposure roule not applicable for this chemical/exposure medium. 
- - - Not calculated; dose-response dala and/or dermal absorption values arc not available. 

Prepared by: KJA 
Checked by: RAR 

: T U | u l n « M A C T ^ ^ ^ i n e e r i n g and Consulting, Inc 
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TABLE I0.29.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - MANTON 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SURFACE SURF ACS WAT6R MANTON POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6.06-05 NA 6,05-05 
WAT6R 

CHEMICAL TOTAL - 6.0E-05 - 65-05 - 0.0E+00 - . 06+00 

RADIONUCLIDE TOTAL I I  I I II I I 1 
EXPOSURB POINT TOTAL II 65-05 06+00 

• 

EXPOSUR6 M5D1UM TOTAL II 66-05 06+00 
SURFACE WATER TOTAL II 6E-05 OE+00 

BIOTA COMBINED FISH DI6T MANTON POND Aroclor-1254 4.06-06 NA NA NA 4.0E-06 Immune system NA NA 
Aroclor-1268 1.16-06 NA NA NA 1.IE-06 Immune system - NA NA 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.56-05 NA NA NA 4.56-05 

CHEMICAL TOTAL 5.06-05 || 56-05 0.06+00 06+00 

RADIONUCLIDE TOTAL  I I  I I 1 1 1
EXPOSURE POINT TOTAL 55-05 06+00 

EXPOSURE MEDIUM TOTAL 56-05 06+00 
COMBINED FISH DIET TOTAL 5E-05 0E+00 

||RECEPTOR TOTAL IE-04 _ 
TOTAL RISK ACROSS ALL MEDIA IE-04 TOTAL HAZARD ACROSS ALL MEDIA -

NOTES: 


NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure route not applicable for this chemical/exposure medium. 


- - Not calculated; dose-response data and/or dermal absorption values arc not available. 


Prepared by: KJA 


Checked by: RAR 


MACTEC Engineering and Consulting, Inc 
51226.25 
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T A B L E I0.30.CT 

RISK S U M M A R Y - C E N T R A L T E N D E N C Y - C U R R E N T / F U T U R E - R E S I D E N T - C H I L D - C O M B I N E D FISH DIET 

BASELINE H U M A N H E A L T H R I S K A S S E S S M E N T - I N T E R I M FINAL 


C E N T R E D A L E M A N O R R E S T O R A T I O N P R O J E C T S U P E R F U N D S I T E 


N O R T H P R O V I D E N C E , R H O D E ISLAND 


S C E N A R I O T I M E F R A M E : C U R R E N T / F U T U R E 

R E C E P T O R P O P U L A T I O N ; R E S I D E N T 

R E C E P T O R A G E : C H I L D 

C A R C I N O G E N I C R I S K 
E X P O S U R E E X P O S U R E 

M E D I U M C H E M I C A L E X T E R N A L EXPOSURE 
M E D I U M P O I N T I N G E S T I O N I N H A L A T I O N D E R M A L 

( R A D I A T I O N ) R O U T E S TOTAL 

SURFACE . WHOLE BODY MANTON POND Toxicity Equivalency (Dioxins/Furans) • Mam NA 2.3E-05 NA. 2.3E-05 

WATER 

CHEMICAL TOTAL 2.3E-05 26-05 

RADIONUCLIDE TOTAL | | I I 

EXPOSURE POINT TOTAL 26-05 

EXPOSURE MEDIUM TOTAL 26-05 

SURFACE W A T E R T O T A L 2E-05 

BIOTA COMBIN6D FISH DI5T MANTON POND Aroclor-1254 7.7E-06 NA NA NA 7.7E-06 

Aroclor-1268 2.0E-06 NA NA NA 2.0E-06 

Toxicity Equivalency (Dioxins/Furans) - M a m 8.66-05 NA NA NA 8.6E-05 

CHEMICAL TOTAL 9.6E-05 IE-04 -
RADIONUCLIDE TOTAL |  ' | | | 

I6XPOSUR6 POINT TOTAL 16-04 

6XPOSUR6 M6D1UM TOTAL 16-04 

C O M B I N E D FISH DIET T O T A L IE-04 

||RECEPTOR TOTAL IE-04 
TOTAL RISK ACROSS ALL MEDIA IE-04 

NOTES: 

NC - Not carcinogenic by this exposure route. 

~ NA - Not applicable;"exposure route nol applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 

Prepared by: KJA 

Checked by: RAR 

 MANTON 

N O N - C A R C I N O G E N I C H A Z A R D O U O T I E N T 

P R I M A R Y T A R G E T EXPOSURE 
INGESTION INHALATION D E R M A L 

O R G A N R O U T E S TOTAL 

O.OE+00 05+00 - " 

1 1 1 
06+00 

06+00 

0E+00 

Immune sysiem 2.2E+00 NA NA 2.2E+00 

Immune system NA NA 

2.2E+0O O.OE+OO 2E+00 -

1 1 1 
2E+00 . 

2E+00 

2E+00 

2.2E+00 
TOTAL HAZARD ACROSS ALL MEDIA 2.2E+00 

-
-
-
-
-
-
-

T O T A L I M M U N E S Y S T E M HI = 2.2E+00 

• 

-
-
-
-
-
-

MACTE; ieering and Consul t ing, I n c PECfiuinee 
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. TABLE 10.31.CT 
RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME; CURRENT/FUTURE 

RECEPTOR POPULATION: RECREATIONAL ANGLER 

RECEPTOR AGE: ADULT 


CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE . „ . „ , , . , MEDIUM POINT CHEMICAL 	 EXTERNAL EXPOSURE PRIMARY TARGET EXPOSURE MEDIUM 	 INGESTION INHALATION DERMAL INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

| SURFACE WHOLE BODY NA . 7.35-06 NA 7.35-06 
WATFR ™ _ _ - _ _ - - . 	 ' 

' • • ' . - / / i : i " . 

. . f i r / , . - - • , • ||CHEMICAL TOTAL 	 7.36-06 76-06 0.06+00 OE+00 

" " IIRADIONUCLIDE TOTAL | 1 1 1 I I 1
EXPOSURE POINT TOTAL 	 76-06 06+00 -

6XPOSUR6M6DIUM TOTAL 	 76-06 05+00 •|
ISURFACE WATER TOTAL -	 7E-06 0E+00 

BIOTA C0MBIN6D FISH DIFT DYERVILLE POND 	 Aroclor-1254 5.26-06 NA .NA NA. 5.2E-06 Immune system •- 2.3E+00 . NA NA. .2.36+00 | 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.56-05 NA -NA NA 5.56-05 

CHEMICAL TOTAL 6.06-05 	 |- 66-05 2.3E+00 - 0.0E+00 . || 2.36+00 |- . - . 
, ; • - - ~ 

RADIONUCLIDE TOTAL | |  I I 	 1 1 1 
EXPOSURE POINT TOTAL 66-05 2.36+00 - | 

EXPOSURE MEDIUM TOTAL • • • ' " 66-05 . -2.36+00 |' ' 	 :- - '. ' ' 
COMBINED FISH DIET TOTAL - . . . 	 6E-0S 2.3E+00 1 

l lRECEPTQR T O T A L , '* 7E-05 2.3E-H30 

T O T A L R I S K A C R O S S A L L MEDIA 7E-05 T O T A L H A Z A R D A C R O S S A L L M E D I A 2.3E+00 

NOTES: . 
NC - Not carcinogenic by this exposure route. - • 

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. • • • 

-- - Nol calculated; dose-response dala and/or dermal absorption values are not available. -
- . 

• 

Prepared by: KJA -
Checked by: MJM 	 TOTAL IMMUNE SYSTEM HI = 2.3E+00. 

-
-
-
-
-

- - • 
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TABLE 10.32.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: OLDER CHILD 

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

EXPOSURE 
ROUTES TOTAL 

SURFACE SURFACE WATER DYERVILLE POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6. IE-06 NA 6.15-06 
WAT6R 

CHEMICAL TOTAL 6.15-06 6E-06 - 0.05+00 06+00 

RADIONUCLIDE TOTAL | (  I I 1 1 1 
EXPOSURE POINT TOTAL 66-06 •  06+00 

EXPOSU-6 MEDIUM TOTAL 6E-06 06+00 
SURFACE WATER TOTAL 6E-06 OE+00 

BIOTA COMBINED FISH DIET DY6RVILL6 POND Aroclor-1254 4.06-06 NA NA NA 4.0E-06 Immune system 2.35+00 NA NA 2,36+00 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.2E'-05 NA NA NA 4.2E-05 

CHEMICAL TOTAL 4;6E-05 5E-05 -.- 2.3E+00 0.06+00 || 2.36+00 
- • - -

RADIONUCLIDE TOTAL | | | | 1 1 1 
i6XPOSUR6 POINT TOTAL 55-05 . 2.36+00 

EXPOSURS M5DIUM TOTAL 5E-05 2.36+00 

COMBINED FISH DIET TOTAL 5E-05 2.3E+00 

RECEPTOR TOTAL SE-05 2.3E-H.0 
TOTAL RISK ACROSS ALL MEDIA SE-05 TOTAL HAZARD ACROSS ALL MEDIA 2.3E+00 

NOTES: 
' NC - Not carcinogenic by this exposure route. -
- NA - Not applicable; exposure route not applicable for this chemical/exposure medium. -
— - Not calculated; dose-response data and/or derma! absorption values are not available. 

• - • 

- •Prepared by: KJA 
Checked by: MJJM TOTAL IMMUNE SYSTEM HI = 2.3E+O0 

-
-
-
-
-
-
-
- - • 
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TABLE 10.33.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RECREATIONAL ANGLER - CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RECREATIONAL ANGLER 
RECEPTOR AGE: CHILD 

CARCINOGENIC RISK 1 NON-CARCINOGENIC HAZARD OUOTIENT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAU 
PRIMARY TARGET 

ORGAN 
INGESTION INHALATION DERMAL 

"EXPOSURE 
ROUTES TOTAL 

BIOTA COMBINED FISH DIET DYERVILLE POND Aroclor-1254 4.1 E-06 NA NA NA 4.15-06 1 Immune system 3.66+00 NA NA 3.66+00 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.3E-05 NA NA NA 4.3E-05 "1 

CHEMICAL TOTAL 4.76-05 55-05 | 3.66+00 0.05+00 3.65+00 

1 
RADIONUCLIDE TOTAL I I I 1 1 1 1 1 

EXPOSURE POINT TOTAL 56-05 | 3.66+00 

6XPOSUR6 M6D1UM TOTAL 55-05. J 3.66+00 
COMBINED FISH DIET TOTAL 5E-05 1 3.6E+00 

RECEPTOR TOTAL SE-05 3.6E+00 
TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 3.6E+00 

NOTES: . 


NC - Not carcinogenic by this exposure route. . 


NA - Not applicable; exposure route nol applicable for this chemical/exposure medium. 


•- • Not calculated; dbse-responsc dala and/or dermal absorption values arc not available. 


Prepared by: KM 


Checked by: MJM TOTAL IMMUNE SYSTEM HI 
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TABLE I0.34.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - ADULT - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE; ADULT 

CARCINOGENIC RISK 
EXPOSURE EXPOSURE 

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE 
MEDIUM POINT 	 INGESTION INHALATION DERMAL 

(RADIATION) ROUTES TOTAL 

SURFACE SURFAC5 WAT6R DYERVILL6 POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6.5E-05 NA 6.56-05 
WATER 

CH6M1CAL TOTAL 	 6.56-05 " 76-05 

RADI0NUCLID6 TOTAL  1 1  I I 

6XPOSURE POINT TOTAL 76-05 -
6XPOSURE M6DIUM TOTAL 75-05 

SURFACE WATER TOTAL 7E-0S 

BIOTA COMBINED FISH DIET DYERVILLE POND 	 Aroclor-1254 5.2E-06 NA NA NA 5.26-06 
Toxicity Equivalency (Dioxins/Furans) - Mam 5.5E-05 NA NA NA 5.5E-05 

CHEMICAL TOTAL 6.0E-05 - - "  6E-05 

EXPOSURE MEDIUM T
COMBINED FISH DIET TOTAL 

EXPOSURE POINT TOTAL 

OTAL 

RADIONUCLIDE TOTAL | | I 1 

6E-05 
6E-05 

6E-05 

RECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

IE-04 
IE-04 

N0T5S: 

NC - Not carcinogenic by this exposure route. 


NA - Nol applicable; exposure roule not applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by; KJA 


Checked by: M1M 


NON-CARCINOGENIC HAZARD OUOTIENT 


PRIMARY TARGET EXPOSURE 

INGESTION INHALATION DERMAL 

ORGAN 	 ROUTES TOTAL 

0.06+00 OE+00 

1 1 1 
OE+00 

OE+00 
OE+00 

Immune system 2.36+00 NA NA 2.36+00 

2.3E+00 0.06+00 2.35+00 

1 1 1 
•2.36+00 
2.36+00 

2.3E+00 

2.3E+00 
TOTAL HAZARD ACROSS ALL MEDIA 2.3E+00 

TOTAL IMMUNE SYSTEM HI = 
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TABLE 10.35.CT 

RISK SUMMARY - CENTRAL TENDENCY - CURRENT/FUTURE - RESIDENT - OLDER CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION: RESIDENT 
RECEPTOR AGE: OLDER CHILD 


CARCINOGENIC RISK 	 NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL 	 INCESTION INHALATION DERMAL
(RADIATION) ROUTES TOTAL ORGAN ROUTES TOTAL 

SURFACE SURFACE WATER DYERVILLE POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 6.0E-05 NA 6,06-05 
WATER 	 •• ' • • • : : v r i r . 


. • ! . — | .11 


CHEMICAL TOTAL 	 6.0E-05 66-05 0.05+00 06+00 

RADI0NUCLID6 TOTAL | | | | I I 1 II 
EXPOSURE POINT TOTAL 66-05 || 06+00 

EXPOSURE MEDIUM TOTAL 66-05 || 05+001 
SURFACE WATER TOTAL 	 6E-05 - II 0E+00 

BIOTA COMBINED FISH DIET DYERVILLE POND 	 Aroclor-1254 4.0E-06 NA NA NA 4.05-06 Immune system 2.36+00 NA NA 2.36+00 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.2E-05 NA NA NA 4.26-05 

CHEMICAL TOTAL 4.66-05 	 . 55-05 2.3E+00 0.06+00 || 2.36+00 

RADIONUCLIDE TOTAL | | I I 1 1 1 
EXPOSURE POINT TOTAL . 56-05 2.36+00 

EXPOSURS M6DIUM TOTAL 5 E-05 2.36+00 
COMBINED FISH DIET TOTAL • •- • • 5E-05 2.3E+00 

• 

[ R E C E P T O R T O T A L " IE-04  | f 1 2 . 3 E - H M ) . 
T O T A L RISK A C R O S S A L L MEDIA IE-04 T O T A L H A Z A R D A C R O S S A L L M E D I A ~|| 2 .3E-r-0~ 

NOTES: 


NC - Nol carcinogenic by ihis exposure roule. 


NA - Not applicable; exposure route not applicable for this chemical/exposure medium. 


-- - Not calculated; dose-respo—tc data and/or dermal absorption values are not available. 


Prepared by: KJA 

Checked by: M1M TOTAL IMMUNE SYSTEM HI • 
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TABLE 10.36.CT 

RISK SUMMARY - CENTRAL TENDENCY- CURRENT/FUTURE- RESIDENT- CHILD - COMBINED FISH DIET - DYERVILLE 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 

CENTREDALE MANOR RESTORATION SITE 


NORTH PROVIDENCE, RHODE ISLAND 


SCENARIO TIMEFRAME: CURRENT/FUTURE 

RECEPTOR POPULATION; RESIDENT 

RECEPTOR AGE: CHILD 


CARCINOGENIC RISK NON-CARCINOGENIC HAZARD OUOTIENT 
EXPOSURE EXPOSURE

MEDIUM 	 CHEMICAL EXTERNAL EXPOSURE PRIMARY TARGET EXPOSUREMEDIUM POINT INGESTION INHALATION DERMAL 	 INGESTION INHALATION DERMAL(RADIATION) ROUTES TOTAL ORGAN 	 ROUTES TOTAL 

SURFACE SURFACE WATER DYERVILLE POND Toxicity Equivalency (Dioxins/Furans) - Mam NA 2.3E-05 NA 2.3E-05 

WATER 


CHEMICAL TOTAL 	 2.3E-05 2E-05 0.0E+00 OE+00 

RADIONUCLIDE TOTAL | | | | 1 1 1 
EXPOSURS POINT TOTAL 26-05 06+00 

EXPOSURE MEDIUM TOTAL 26-05 06+00 

SURFACE WATER TOTAL 2E-05 0E+00 

BIOTA COMBINED FISH DIET DYERVILLE POND 	 Aroclor-1254 4. IE-06 NA NA NA 4.15-06 Immune sysiem 3.66+00 NA NA 3.66+00 
Toxicity Equivalency (Dioxins/Furans) - Mam 4.3E-OS NA NA NA 4.35-05 

CHEMICAL TOTAL 4.76-05 	 55-05 3,66+00 0.0E+OO || 3.66+00 ... 	 
RADIONUCLIDE TOTAL I |  I I I I 1 II

(EXPOSURE POINT TOTAL 	 5E-05 3.65+00II 
EXPOSURE M6DIUM TOTAL 	 5 E-05 3.6E+00II 

COMBINED FISH DIET TOTAL 	 SE-05 3.6E+00II 
[RECEPTOR TOTAL 7E-05 3.6E+00 

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 3.6E+.0 

NOTES: 


NC - Nol carcinogenic by (his exposure roule. 


NA - Nol applicable; exposure roulc nol applicable for this chemical/exposure medium. 


- - Nol calculated; dose-response data and/or dermal absorption values are not available. 


Prepared by: KJA 

Checked by: MJM TOTAL IMMUNE SYSTEM HI 
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TABLE 9.37.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CENTRAL TENDENCY- CURRENT/FUTURE- COMMERCIAL / INDUSTRIAL WORKER- ADULT - FOGARTY CENTER 


BASELINE HUMAN HEALTH RISK ASSESSMENT - INTERIM FINAL 
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 

NORTH PROVIDENCE, RHODE ISLAND 

SCENARIO TIMEFRAME: CURRENT/FUTURE 
RECEPTOR POPULATION: COMMERCIAL / INDUSTRIAL WORKER 
RECEPTOR AGE: ADULT 

MEDIUM 
EXPOSURE 

MEDIUM 
EXPOSURE 

POINT 
CHEMICAL 

INGESTION 

CARCINOGENIC RISK 

INHALATION DERMAL 
EXTERNAL 

(RADIATION) 
EXPOSURE 

ROUTES TOTAL 

NON-CARCINOGENIC HAZARD QUOTIENT 

PRIMARY TARGET 
ORGAN 

INGESTION INHALATION DERMAL 
EXPOSURE 

ROUTES TOTAL 

SOIL SOIL FOGARTY CENT5R 2-Mclhylnaphthalene 
Acenaphthylene 
Benzo(a)anthraccnc 
Benzo(a)pyrcnc 
Bern-(b)fluoranthene 
Bcnzo(g,h.i)perylenc 
Dibenzo(a—.anthracene 
Indcno( I _,3-cd)pyrene 
Phenanthrene 
alpha-Chlordane 
Aroclor-1254 
Endosulfan II 
Sndosulfan Sulfate 
gamma-Chlordane 
Technical Chlordane 
Aluminum 
Arsenic 
Manganese 
Mercury 
Toxicity Equivalency (Dioxins/Furans) - Mam 

NC 
NC 

3.5E-08 
2.5E-07 
2.56-08 

NC 
3.46-08 
1.76-08 

NC 
2.8E-I0 
1.8E-08 

NC 
NC 

2.2E-10 
4.5E-09 

NC 
2.9E-07 

NC 
NC 

1.6E-0S 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NC 
NC 

1.26-08 
8.46-08 
8.66-09 

NC 
1.26-08 
6.06-09 

NC 
2.9E-I1 
6.6E-09 

NC 
NC 

2.4E-11 
4.7E-10 

NC 
2.3E-08 

NC 
NC 

1.2E-09 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.7E-0S 
3.3E-07 
3.4E-08 

4.5E-08 
2.3E-08 

3.1E-10 
2.4E-08 

2.5E-10 
4.9E-09 

3.2E-07 

1.7E-0S 

Cardiovascular sysiem 
Liver 

Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Kidney 
Liver 

Immune sysiem 
Kidney 
Kidney 
Liver 
Liver 

Developmental toxicity 
Skin 

NOAEL 
Immune sysiem 

3.8E-06 
1.4E-07 
12E-0S 
8.7E-06 
8.9E-06 
5.56-06 
1.26-06 
6,26-06 
4.16-05 
1.25-05 
3.45-03 
2.96-07 
9.66-09 
1.05-05 
2.06-04 
2.95-03 
5.16-03 
9.26-04 
1.06-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.36-06 
4.85-08 
4,26-06 
3.06-06 
3.16-06 
1.96-06 
4.16-07 
2.16-06 
1.46-05 
1,36-06 
1.36-03 
7.76-08'
2.56-09 
1.16-06' 
2.16-05 

... 
4,06-04 

5.16-06 
1.96-07 
1.76-05 
1.26-05 
1.25-05 
7.46-06 
1.66-06 
8.36-06 
5.46-05 
1.46-05 . 
4.76-03 . 
3.76-07 
1.25-08 
1.16-05 
2.25-04 
2.96-03 
5,56-03 
9.25-04 
1.06-04 

CH5M1CAL TOTAL 6.96-07 1.5E-07 SE-07 1.36-02 0.06+00 1.76-03 16-02 

EXPOSURE POINT TOTAL 
RADIONUCLIDS TOTAL 

8E-07 
1 1 • 1 • 

. 16-02 

SOIL TOTAL 
EXPOSURE M6D1UM TOTAL 

II

8E-07 

 8E-07 
16-02 
IE-02 

llRECEPTOR TOTAL 
TOTAL RISK ACROSS ALL MEDIA 

8E-07 
8E-07 TOTAL HAZARD ACROSS ALL MEDIA 

l.SE-02 
1.5E-02 

NOTES: 

NC - Nol carcinogenic by this expostire route. 

NA - Not applicable; exposure roulc nol applicable for this chemical/exposure medium. 

-- - Not calculated; dose-response data and/or dermal absorption values arc not available. 

TOTAL CARDIOVASCULAR SYSTEM HI = 

TOTAL DEVELOPMENTAL TOXICITY HI = 

-
5.1 E-06 

2.9E-03 

-
-
-

Prepared by: RAR 

Checked by: KJA TOTAL IMMUNE SYSTEM HI = 

TOTAL KIDNEY HI = 

-
4.8E-03 

LIE-04 

TOTAL LIVER HI = 2.4E-04 

-
-

TOTAL NOAEL HI = 9.2E-04 

-
TOTAL SKIN HI = 5.SE-03 

-

MACTEC Engineering and Consulting, Inc. 
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Table 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor ,

Current/Future - Assapumpset Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler

Visiting Recreational Older Child (ages 7 through 18) 
Angler

Visiting Recreational Adult (ages 19 and above) 
Angler

. 

 Exposure Point 

 Sediment 

Surface water • 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 

NA 


NA 

NA 


IE-05 


IE-05 


IE-07 
2E-07 

1E-09 
2E-06 

2E-05 

2E-05 

• 8E-08 
5E-08 

7E-10 
2E-06 

. .	 2E-05 

2E-05 

6E-05 

Hazard 

Index 


NA 

NA 


NA 

, NA 


2 


2 


. 0.003 

0.0007 


•	 0.00003 
0.0009 

1 

1 

0.002 
0.0002 

0.00002 . 
0.0008 

1 

1 

•NC 
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Table 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Assapumpset Pond (cont) 

Resident Living Along Child (ages 1 through 6) 
the River

Resident Living Along Older Child (ages 7 through 18) 
the River

i 

Resident Living Along Adult (ages 19 and above) 
the River

 Exposure Point 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment ' 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


3E-06 
7E-07 

6E-08 
6E-06 

IE-05 

2E-05 

8E-07 
5E-07 

4E-08 
2E-05 

2E-05 

4E-05 

5E-07 
IE-07 

3E-08 
2E-05 

2E-05 

3E-05 

IE-04 

Hazard 

Index 


0.2 
0.007 

0.004 
0.004 


2 


2 


0.02 

0.002 


0.001 

0.008 


1 


1 


0.01 
0.0007 

0.0009 
0.006 

1 

NC 
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Table ll.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Greystone Mill Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler

Visiting Recreational Older Child (ages 7 through 18) 
Angler

Visiting Recreational Adult (ages 19 and above) 
Angler

 Exposure Point 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

 . Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Derma! contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

. Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 
NA 

NA 
NA 

.NA 
NA 

2E-05 

2E-05 

5E-07 
8E-07 

-5E-07 
6E-07 

1E-09 
2E-06 

3E-05 

3E-05 

3E-07 
2E-07 

3E-07 
2E-07 

7E-10 
2E-06 

3E-05 

3E-05 

9E-05 

Hazard 

Index 


NA 

NA 


NA 

NA 


. NA 

NA 


5 


•5 . 

0.01 
o:0O6 

0.009 
0.003 

0.00004 

0.0008 


4 


4 


0.009 
0.002 

0.006 
0.001 

0.00002 

0.0007 


3 


3 


NC 
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Table 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Greystone Mill Pond (cont) 

Resident Living Along Child (ages 1 through 6) 

the River


Resident Living Along Older Child (ages 7 through 18) 
the River

Resident Living Along Adult (ages 19 and above) 
the River

 Exposure Point 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

•Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


2E-05 

4E-06 

IE-05 
3E-06 

7E-08 
6E-06 

2E-05 

7E-05 

6E-06 
5E-06 

3E-06 
2E-06 

5E-08 
2E-05 

3E-05 

7E-05 

4E-06 
IE-06 

2E-06 
5E-07 

3E-08 
2E-05 

3E-05 

5E-05 

2E-04 

Hazard 

Index 


1 

0.07 

0.4 
0.03 

0.004 
0.004 


5 


7 


' 0.2 
0.04 


0.06 

0.01 


0.001 

0.007 


4 


4 


0.10 

0.01 


0.04 

0.003 


0.0009 
0.006 


3 


4 


NC 

MACTEC Engineering and Consulting, Inc. 
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Table ll.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor Exposure Point 

Current/Future - Allendale Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler Bank Soil 

, 
Sediment 

Surface water 

Combined Fish Diet 

Visiting Recreational Older Child (ages 7 through 18) 
Angler Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Visiting Recreational Adult (ages 19 and above) 
Angler Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
. Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

• 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

IE-03 30 

IE-03 30 

3E-07 NA 
2E-07 NA 

6E-06 .0.01 
3E-06 0.01 

IE-07 0.0006 
4E-04 0.008 

2E-03 20 

2E-03 20 

2E-07 NA 
4E-08 NA 

4E-06 0.009 
IE-06 0.003 

8E-08 0.0004 
4E-04 0.007 

2E-03 19 

2E-03 19 

6E-03 NC 

MACTEC Engineering and Consulting, Inc. 
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Table ll.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Allendale Pond (cont) 

Resident Living Along Child (ages 1 through 6) 

the River 


Resident Living Along Older Child (ages 7 through 18] 
the River 

Resident Living Along Adult (ages 19 and above) 
the River 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


IE-05 
8E-07 

2E-04 
2E-05 

7E-06 
IE-03 

IE-03 

3E-03 

3E-06 
9E-07 

4E-05 
IE-05 

5E-06 
4E-03 

2E-03 

6E-03 

2E-06 
3E-07 

2E-05 
3E-06 

3E-06 
3E-03' 

2E-03 

5E-03 

IE-02 

Hazard 

Index 


NA 

NA 


0.7 
0.1 

0.07 
0.04 

30 

31 

NA 
NA 

0.08 
0.03 

0.02 
0.07 

20 

20 

NA 
NA 

0.05 
0.01 

0.01 
0.06 

19 

19 

NC 

MACTEC Engineering and Consulting, Inc. 
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Table 11.'RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Lyman Mill Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler 

Visiting Recreational Older Child (ages 7 through 18) 
Angler 

Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water ' 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 

; NA 

NA . 
NA 

2E-03 

2E-03 

9E-06 
4E-06 

9E-08 
4E-04 

2E-03 

3E-03 

6E-06 
IE-06 

6E-08 
3E-04 

2E-03 

3E-03 

7E-03 

Hazard 

Index 


NA 

NA 

NA 
NA 

34 

34 

0,007 
0.004 

0.0002 
0.002 


22 


22 


0.004 

0.001 


0.0001 
0.002 


21 


22 


NC 
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Table ll.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Lyman Mill Pond (cont) 

Resident Living Along Child (ages 1 through 6) 

the River


Resident Living Along Older Child (ages 7 through 18) 
the River

Resident Living Along Adult (ages 19 and above) 
the River

 Exposure Point 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


2E-04 
2E-05 

6E-06 
9E-04 

2E-03 

3E-03 

5E-05 
IE-05 

4E-06 
3E-03 

2E-03 

6E-03 

3E-05 
4E-06 

2E-06 
3 E-03 

2E-03 

5E-03 

IE-02 

Hazard 

Index 


0.3 
0.04 

0.02 
0.01 

34 

34 

0.04 
0.01 

0.008 
0.02 

22 

22 

0.03 
0.004 

0.005 
0.02 

21 

22 

NC 

MACTEC Engineering and Consulting, Inc. 
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Table 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Manton Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler

Visiting Recreational Older Child (ages 7 through 18) 
Angler

Visiting Recreational Adult (ages 19 and above) 
Angler

 Exposure Point 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion . 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 

NA 


NA 

NA 


IE-04 


IE-04 


IE-06 
5E-07 

9E-08 
4E-04 

2E-04 

5E-04 

7E-07 
IE-07 

6E-08 
3E-04 

2E-04 

5E-04 

IE-03 

Hazard 

Index 


NA 

NA 


NA 

NA 


5 


5 


0.0006 
0.00008 

0.0002 
0.002 


4 


4 


0.0004 
0.00003 

0.0001 
0.002 


3 


3 


NC 

MACTEC Engineering and Consul t ing, Inc. 
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Table ll.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Manton Pond (cont) 

Resident Living Along Child (ages 1 through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18] 
the River 

Resident Living Along Adult (ages 19 and above) 
the River 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 
. Cancer Risk 

3E-05 
2E-06 

6E-06 
9E-04 

IE-04 

IE-03 

6E-06 
IE-06 

4E-06 
3E-03 

2E-04 

3E-03 

4E-06 
4E-07 

2E-06 
3E-03 

2E-04 

3E-03 

7E-03 

. Hazard 
Index 

0.03 
0.0008 

0.02 
0.01 


5 


6 


0.003 
0.0003 

0.008 
0.02 


4 


4 


0.002 
0.00008 

0.005 
0.02 


3 


4 


NC 
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Table 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island . 

Exposure Scenario Receptor

Current/Future - Dyerville Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler

Visiting Recreational Older Child (ages 7 through 18) 
Angler

,

Visiting Recreational Adult (ages 19 and above) 
Angler

 Exposure Point 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

 Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

• Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 
NA 

NA 
NA 

.. 3E-04 

3E-04 

4E-07 
4E-07 

9E-08 
4E-04 

4E-04 

8E-04 

2E-07 
IE-07 

6E-08 
3E-04 

4E-04 

7E-04 

2E-03 

Hazard 

Index 


NA 

NA 


NA 

NA 


8 


8 


0.009 
0.005 

0.0002 
0.002 


5 


5 


0.006 

0.002 


0.0001 
0.002 


5 


5 


NC 

MACTEC Engineering and Consulting, Inc. 
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Table 11.RME 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Dyerville Pond (cont) 

Resident Living Along Child (ages 1 through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18] 
the River 

Resident Living Along Adult (ages 19 and above) 
the River 

Current/Future - Fogarty Center 

Worker Adult (ages 19 and above) 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Surface Soil 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Incidental ingestion 
Dermal contact 

Total Risk: 

Excess Lifetime 

Cancer Risk 


9E-06 
2E-06 

6E-06 
9E-04 

3E-04 

IE-03 

2E-06 
IE-06 

4E-06 
3E-03 

4E-04 

4E-03 

IE-06 
4E-07 

2E-06 
3E-03 

4E-04 

3E-03 

8E-03 

8E-06 
IE-05 

2E-05 

Hazard 

Index 


0.4 
0.05 

0.02 
0.01 


8 


8 


0.05 

0.02 


0.008 

0.02 


5 


5 


0.03 

0.005 


0.005 

0.02 


5 


5 


NC 

0.04 
0.03 

0.07 

NA = Not applicable. The "Visiting Recreational Angler Child" is not expected to visit the Site and therefore are not exposed to 
surface water, sediment, or bank soil at the Site. It is presumed that the Child is exposed only by consuming fish caught by older 
family members. 
NC = Not calculated because Hazard Index is not summed across age groups. 
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Table ll.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Assapumpset Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler

Visiting Recreational Older Child (ages 7 through 18) 
. Angler ,

Visiting Recreational Adult (ages 19 and above) 
Angler

 Exposure Point 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 
NA 

NA 
NA 

2E-06 

2E-06 

4E-09 
2E-09 

6E-11 
3E-07 

2E-06 

2E-06 

4E-09 
6E-10 

5E-11 
3E-07 

2E-06 

3E-06 

7E-06 

. Hazard 

Index 


NA 

NA 


NA 

NA 


0.5 

0.5 

,0.0004 
0.00004 

0.000007 
0.0003 

0.3 

0.3 

0.0003 
0.000008 

0.000004 
0.0003 

0.3 

0.3 

NC 
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Table ll.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Assapumpset Pond (cont) 

Resident Living Along Child (ages 1 through 6) 

the River


Resident Living Along Older Child (ages 7 through 18) 
the River

Resident Living Along Adult (ages 19 and above) 
the River

 Exposure Point 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


IE-07 
IE-08 

5E-09 
9E-07 

2E-06 

3E-06 

2E-08 
5E-09 

3 E-09 
2E-06 

2E-06 

4E-06 

2E-08 
1E-09 

2E-09 
3E-06 

2E-06 

5E-06 

IE-05 

Hazard 

Index 


0.02 
0.0004 

0.0009 
0.002 

0.5 

0.5 

0.002 
0.00008 

0.0003 
0.003 

0.3 

0.3 

0.001 
0.00002 

0.0002 
0.003 

0.3 

0.3 

NC 
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Table ll.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Greystone Mill Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler 

Visiting Recreational Older Child (ages 7 through 18] 
Angler 

Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

, Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 
NA 

NA 
NA 

NA 

,NA 


5 E-06 


5E-06 


2E-08 
2E-08 

2E-08 
8E-09 

7E-11 
3E-07 

5E-06 

5E-06 

2E-08 
4E-09 

2E-08 
2E-09 

6E-11 
3E-07 

6E-06 

7E-06 

2E-05 

Hazard 

Index 


NA 

NA 

NA • 
NA 

NA 

NA 


3 


3 


0.002 
0.0004 

0.001 

0.0002 


0.000008 

0.0003 


2 


, 2 


0.001 

0.00007 


0.0008 

0.00004 


0.000005 

0.0003 


2 


2 


NC 
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Table ll.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Greystone Mill Pond (cont) 

Resident Living Along Child (ages 1 through 6) 

the River 


Resident Living Along Older Child (ages 7 through 1 8) 
the River 

Resident Living Along Adult (ages 19 and above) 
the River 

Exposure Point 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

. Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


IE-06 
IE-07 

8E-07 
. 5 E-08 


6E-09 

IE-06 


5E-06 


8E-06 


3E-07 
IE-07 

9E-08 
2E-08 

3E-09. 
3E-06 

5E-06 

8E-06 

2E-07 
3E-08 

8E-08 
5E-09 

2E-09 
3E-06 

6E-06 

9E-06 

3E-05 

Hazard 

Index 


0.2 
0.004 

0.06 
0.002 

0.001 
0.002 


3 


4 


0.03 

0.002 


0.005 
0.0004 

0.0003 
0.003 


2 


2 


0.02 
0.0004 

0.003 
0.00008 

0.0002 
0.003 


2 


2 


NC 
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Table ll.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Allendale Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler

Visiting Recreational Older Child (ages 7 through 18) 
Angler

Visiting Recreational Adult (ages 19 and above) 
Angler

 Exposure Point 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion ' 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 
NA 

NA 
NA 

, NA 
NA 

3 E-04 

3E-04 

2E-08 
4E-09 

4E-07 
8E-08 

7E-09 
5E-05 

3E-04 

3E-04 

IE-08 
9E-10 

3E-07 
2E-08 

6E-09 
6E-05 

4E-04 

4E-04 

IE-03 

Hazard 

Index 


NA 
NA 

NA 
NA 

NA 
NA 

19 

19 

NA 
NA 

0.003 
0.001 

0.0001 
0.004 


13 


13 


NA 
NA 

0.002 
0.0002 

0.00008 
0.003 


12 


12 


NC 
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Table ll.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Allendale Pond (cont) 

Resident Living Along Child (ages 1 through 6) 

the River


Resident Living Along Older Child (ages 7 through 18) 
the River

Resident Living Along Adult (ages 19 and above) 
the River

 Exposure Point 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

 Bank Soil 

Sediment . 

Surface water 

Combined Fish Diet 

 Bank Soil 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


8E-07 
3E-08 

IE-05 
5E-07 

6E-07 
2E-04 

3E-04 

5E-04 

2E-07 
2E-08 

2E-06 
2E-07 

3E-07 
5E-04 

3E-04 

8E-04 

2E-07 
6E-09 

IE-06 
5E-08 

3E-07 
6E-04 

4E-04 

9E-04 

2E-03 

Hazard 

Index 


NA 

NA 


0.2 
0.01 

0.02 
0.02 

19 

19 

NA 
NA 

0.01 
0.002 • 

0.006 
0.04 

13 

13 

NA 
NA 

0.009 
0.0005 

0.004 
0.03 

12 

12 

NC 
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Table ll.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Lyman Mill Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler

Visiting Recreational Older Child (ages 7 through 18) 
Angler

Visiting Recreational Adult (ages 19 and above) 
Angler

 Exposure Point 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

 Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 

NA 

NA 
NA 

4E-04 

4E-04 

IE-07 
3E-08 

1E-09 
6E-06 

3E-04 

4E-04 

IE-07 
9E-09 

9E-10 
7E-06 

4E-04 

5E-04 

IE-03 

Hazard 

Index 


NA 

NA 

NA 
NA 

21 

21 

0.002 
0.0003 

0.00005 
0.001 


14 


14 


•' 0.001 
0.00006 

0.00003 
0.001 


14 


14 


NC 
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Table 11.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor Exposure Point Exposure Route Excess Lifetime Hazard 
Cancer Risk Index 

Current/Future  Lyman Mill Pond (cont) 

Resident Living Along Child (ages 1 through 6) 
• the River Sediment Incidental ingestion 4E-06 0.08 

Dermal contact 2E-07 0.003 

Surface water Incidental ingestion 9E-08 0.006 
Dermal contact 2E-05 0.006 

Combined Fish Diet Ingestion 4E-04 21 

Total Risk: 4E-04 22 

Resident Living Along Older Child (ages 7 through 18) 
the River Sediment Incidental ingestion 6E-07 0.007 

Dermal contact 7E-08 0.0006 

Surface water Incidental ingestion 5E-08 0.002 
Dermal contact 6E-05 0.01 

Combined Fish Diet Ingestion 3E-04 14 

Total Risk: 4E-04 14 

Resident Living Along Adult (ages 19 and above) 
the River Sediment Incidental ingestion 5E-07 0.004 

Dermal contact 2E-08 0.0001 

Surface water Incidental ingestion 4E-08 0.001 
Dermal contact 7E-05 0.009 

Combined Fish Diet Ingestion 4E-04 14 

Total Risk: 5E-04 14 

Total Receptor Risk: IE-03 NC 

MACTEC Engineering and Consulting, Inc. 
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Table 11.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 
Centredale Manor Restoration Project Superfund Site 

North Providence, Rhode Island , 

Exposure Scenario Receptor 

Current/Future - Manton Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler 

Visiting Recreational Older Child (ages 7 through 18) 
Angler 

Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion. 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 

NA 

NA 
NA 

5E-05 

5E-05 

3E-08 
5E-09 

1E-09 
6E-06 

7E-05 

7E-05 

2E-08 
1E-09 

9E-10 
7E-06 

7E-05 

7E-05 

2E-04 

Hazard 

Index 


NA 

NA 


NA 

NA 


2 


2 


0.00009 
0.000006 

0.00005 
0.001 


1 


1 


0.00006 
0.000001 

0.00003 
0.001 


1 


1 


NC 
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Table 11.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor

Current/Future - Manton Pond (cont) 

Resident Living Along Child (ages 1 through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18) 
the River 

Resident Living Along Adult (ages 19 and above) 
the River 

 Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


9E-07 
3E-08 

9E-08 
2E-05 

IE-04 

IE-04 

IE-07 
IE-08 

5E-08 
6E-05 

5E-05 

IE-04 

IE-07 
3E-09 

4E-08 
7E-05 

5E-05 

IE-04 

3E-04 

Hazard 

Index 


0.005 
0.00006 

0.006 
0.006 


4 


4 


0.0004 
0.00001. 

0.002 
0.01 


1 


1 


0.0003 
0.000003 

0.001 
0.009 


1 


1 


NC 
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Table 11.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Dyerville Pond 

Visiting Recreational Child (ages 1 through 6) 
Angler 

Visiting Recreational Older Child (ages 7 through 18) 
Angler 

Visiting Recreational Adult (ages 19 and above) 
Angler 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

" 
Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Derma! contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Excess Lifetime 

Cancer Risk 


NA 

NA 


', NA 

NA 


5E-05 

5E-05 

IE-08 
6E-09 

1E-09 
6E-06 

5 E-05 

5E-05 

IE-08 
2E-09 

9E-10 
7E-06 

6E-05 

7E-05 

2E-04 

Hazard 

Index 


NA 

NA 


NA 

NA 


4 


4 


0.0009 

0.0002 


0.00005 

0,001 


3 


3 


0.0006 
0.00004 

0.00003 
0.001 


3 


3 


NC 
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Table-11.CT 

Risk Assessment Summary 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Exposure Scenario Receptor 

Current/Future - Dyerville Pond (cont) 

Resident Living Along Child (ages 1 through 6) 
the River 

Resident Living Along Older Child (ages 7 through 18) 
the River 

Resident Living Along Adult (ages 19 and above) 
the River 

Current/Future - Fogarty Center 

Worker' Adult (ages 19 and above) 

Exposure Point 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Sediment 

Surface water 

Combined Fish Diet 

Surface Soil 

Exposure Route 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Incidental ingestion 
Dermal contact 

Incidental ingestion 
Dermal contact 

Ingestion 

Total Risk: 

Total Receptor Risk: 

Incidental ingestion 
Dermal contact 

Total Risk: 

Excess Lifetime Hazard 
Cancer Risk Index 

5E-07 0.05 
4E-08 0.002 

9E-08 0.006 
2E-05 0.006 

5E-05 4 

7E-05 4 

6E-08 0.004 
IE-08 0.0004 

5E-08 0.002 
6E-05 0.01 

5 E-05 3 

IE-04 3 

5E-08 0.002 
4E-09 0.00009 

4E-08 0.001 
7E-05 0.009 

6E-05 3 

IE-04 3 

3 E-04 NC 

7E-07 0.01 
2E-07 0.002 

8E-07 0.01 

NA = Not applicable. The "Visiting Recreational Angler Child" is not expected to visit the Site and therefore are not exposed to 
surface water, sediment, or bank soil at the Site. It is presumed that the Child is exposed only by consuming fish caught by older 
family members. 
NC = Not calculated because Hazard Index is not summed across age groups. 

MACTEC Engineering and Consulting, Inc. 
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Table 12 

Summary of Non-Cancer Risks 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Non-Carcinogenic Risk Combined Fish Diet Sediment Surface Water Bank Soil Hazard Index Incremental Hazard Index 
CT RME CT RME CT RME CT RME CT RME CT RME 

Resident Living Along River 
Current & Future Assapumpset 

Child 0.5 2 0.02 0.2 0.003 0.009 NA NA 0.5 2 -
Older Child 0.3 1 0.002 0.02 0.003 0.009 NA NA 0.3 1 _ 

-
Adult 0.3 1 0.001 0.01 0.003 0.007 NA NA 0.3 1 -

_ 
~ 

Greystone 
Child 3 5 0.07 0.5 0.003 0.008 0.2 1 4 7 - -Older Child 2 4 0.006 0.07 0.003 0.008 0.03 0.2 2 4 -
Adult 2 3 0.003 0.04 0.003 0.006 0.02 0.1 2 4 -

Allendale 
Child 19 30 0.2 0.8 0.04 0.1 NC NC 19 31 16 24 
Older Child 13 20 0.02 • 0.1 0.04 0.09 NC NC 13 20 10 16 
Adult 12 19 0.009 0.06 0.03 0.07 NC NC 12 19 10 16 

Lyman Milt 
Child 21 34 0.08 0.4 0.01 0.04 NA NA 22 34 18 • 27 
Older Child 14 22 0.007 0.05 0.01 0.03 NA NA 14 22 12 18 
Adult 14 21 0.004 0.03 0.01 0.02 NA NA 14 22 11 18 

Manton 
Child 4 5 0.005 0.03 0.01 0.04 NA NA 4 6 0 0 
Older Child 1 4 0.0004 0.004 0.01 0.03 NA NA 1 4 0 0 
Adult 1 3 0.0003 0.002 0.01 0.02 NA NA 1 4 0 0 

Dyerville 
Child 4 8 0.05 0.5 6.01 . 0.04 NA NA 4 8 0.5 1 

~ Older Child 3 5 0.004 0.07 0.01 0.03 NA NA 3 5 0.4 1 
Adult 3 5 0.003 0.04 0.01 0.02 NA NA 3 5 0.4 1 

Visiting Recreational Angler 
Current _ Future Assapumpset 

Child 0.5 2 NA NA NA NA NA NA 0.5 2 -- -
Older Child 0.3 1 0.0004 0.004 0.0003 0.0009 NA NA 0.3 1 - -
Adult 0.3. 1 0.0003 0.002 0.0003 0.0008 NA NA 0.3 1 - -

Greystone 
Child 3 5 NA NA NA • NA NA NA 3 5 - -Older Child 2 4 0.001 0.01 0.0003 0.0008 0.002 0.02 2 4 - -
Adult 2 3 0.0008 0.007 0.0003 0.0007 0.001 0.01 2 3 - -

Allendale 
Child 19 30 NA NA NA NA NA NA 19 30 16' - . - 25 
Older Child 13 20 0.004 0.03 0.004 0.009 NC NC 13 20 10 16 
Adult 12 19 0.002 0.01 0.003 0.008 NC NC 12 19 10 16 

Lyman Mill 
Child 21 34 NA NA NA NA NA NA 21 34 18 28 
Older Child 14 22 0.002 0.01 0.001 0.003 NA NA 14 22 12 , 19 
Adult , 14 21 _ 0.001 0.006 0.001 0.002 NA NA 14 22 11 18 

Manton 
Child 2 5 NA NA NA NA NA NA 2 5 0 0 
Older Child 1 4 0.0001 0.0007 0.001 0.003 NA NA 1 4 0 0 
Adult 1 3 0.00006 0.0004 0.001 0.002 NA NA 1 3 0 0 . 

Dyerville 
Child 4 8 NA NA NA NA NA NA 4 8 0.7 2 
Older Child 3 5 0.001 0.01 0.001 0.003 NA NA 3 5 0.4 2 
Adult 3 5 0.0006 0.007 0.001 0.002 NA NA 3 5 0.4 2 

Commercial/Industrial Employee 
Current & Future Fogarty Center [1] NA NA NA NA NA NA 0.01 ...07 0.01 0.07 NB NB 

[1] Surface Soil 
CT = Centra! Tendency 
RME = Reasonable Maximum Exposure 
NC = Not Calculated • Only dioxin data available for bank soil. No Hazard Index calculated. 
NB = No background information for surface soil. Incremental Risk not calculated. 
NA = Not Applicable - Medium not assessed for this exposure area 
Incremental Receptor Risk = Difference in risk between the exposure point and the background exposure point. 
- = Incremental risk is not calculated for background on reference areas. Prepared by: RAR 
BOLDED incremental risk are above the Superfund Noncancer Hazard Index benchmark of 1. Checked by: KJA 

P.VVW-G-T\COE-NAE\8a-dleU.an.«-_l«\T2S • BCR^^ NONCANCERSUMMtnc 8/12/2004 



Table 13. 

Summary of Cancer Risks 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence. Rhode Island 


Carcinogenic Risk Combined Fish Diet 
CT RME 

Sediment 
CT RME 

Surface Water 
CT RME 

Bank Soil 
CT RME 

Receptor Total 
CT RME 

Incremental Receptor Risk 
CT RME 

Resident Living Along River (all age groups) 
Current & Future Assapumpset 6E-06 5E-05 2E-07 6E-06 6E-06 4E-05 NA NA 1E-05 1E-04 - -

Greystone 2E-05 8E-05 IE-06 2E-05 6E-06 4E-05 2E-06 4E-05 3E-05 2E-04 - -

Allendale 1E-03 5E-03 2E-05 2E-04 1E-03 9E-03 1E-06 2E-05 2E-03 1E-02 2E-03 1E-02 

Lyman Mill 1E-03 6E-03 6E-06 3E-04 ' 1E-04 . 7E-03 NA NA 1E-03 1E-02 IE-03 1E-02 

Manton 2E-04 5E-04 1E-06 4E-05 1E-04 7E-03 NA NA 3E-04 7E-03 3 E-04 7 E-03 

Dyerville 2E-04 1E-03 7E-07 2E-05 IE-04 7E-03 NA NA 3E-04 8E-03 3 E-04 8E-03 

Visiting Recreational Angler (all age groups) 
Current & Future Assapumpset 6E-06 5E-05 1E-08 4E-07 6E-07 4E-06 NA NA 7E-06 6E-05 -

Greystone 2E-05 8E-05 5E-08 2E-06 6E-07 4E-06 6E-08 2E-06 2E-05 9E-05 - -

Allendale 1E-03 5E-03 8E-07 IE-05 IE-04 9E-04 3E-08 7E-07 1E-03 6E-03 1E-03 6E-03 

Lyman Mill 1E-03 6E-03 3E-07 2E-05 1E-05 7E-04 NA NA 1E-03 7E-03 1E-03 7E-03 

Manton 2E-04 5E-04 6E-08 2E-06 IE-05 7E-04 NA NA 2E-04 IE-03 2E-04 IE-03 

Dyerville 2E-04 1E-03 3E-08 1E-06 1E-05 7 E-04 NA NA 2E-04 2E-03 2E-04 2E-03 

Commercial/Industrial Employee 
Current & Future Fogarty Center [1 ] NA NA NA NA NA NA 8E-07 2E-05 8E-07 2E-05 NB NB 

[11 Surface Soil 
CT = Central Tendency 
RME = Reasonable Maximum Exposure 
N_ = No background Information for surface soil. Incremental Risk not calculated. 
NA = Not Applicable - Medium not assessed for this exposure area 
Incremental Receptor Risk = Difference in risk between the exposure point and the background exposure point. 
- = Incremental risk Is not calculated for background on reference areas. 
BOLDED incremental risk are above the high end of the Superfund Cancer risk Range (1 E-04 to 1 E-06). 

Prepared by: KJA 
Checked by: FIAR 
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TABLE 14. SUMMARY OF UNCERTAINTIES IN THE HUMAN HEALTH RISK 

ASSESSMENT 


Uncertain Technical Issue or 
Assumption 
No reduction in dioxin 
concentrations due to cooking 
loss 
Use of maximum detected 
concentration as exposure point 
concentration if fewer than 10 
samples or if 95% UCL is greater 
than maximum assumed 
Frequency of wading by Resident 
Living Along the River and 
Visiting Recreational Angles 
Exposure assessment approach 
for dermal exposure to dioxin in 
surface water 

Identification and evaluation of 
visiting Subsistence Angler in an 
appendix 

Assessment of exposure and risk 
for HCX conducted in an 
appendix 
Use of Lyman Mill Pond surface 
water dioxin concentrations to 
estimate Manton Pond and 
Dyerville Pond concentrations 
Smaller numbers of sediment and 
fish tissue samples are the basis 
of risk estimates for Manton Pond 
and Dyerville Pond 
Exposure to lead in fish tissue is 
not evaluated quantitatively 
Selection of target fish species is 
based on fish species present and 
reported commonly consumed 
fish. No detailed consumer 
survey conducted 
Combined fish diet, assumes 
equal consumption rates for each 
of the species present at each 
exposure point 

Comment 

Conflicting data concerning 
reduction of concentrations 

Current frequency affected by 
advisories. Future frequency 
cannot be measured 
Dioxin is likely bound to 
suspended sediment. Absorption 
through skin unlikely to be 
significant. 
It is not known if the Site could 
sustain subsistence angling or 
whether subsistence anglers fish 
at the site 

No dioxin surface water data for 
the downstream areas 

Concentrations of dioxin and 
Aroclor - 1254 are lower in these 
two areas than in Allendale Pond 
and Lyman Mill Pond . 

No consumer survey possible at 
this time 

Bias 

No bias 

High bias 

Unknown 

High bias 

Unknown 

Low bias 

High bias 

Unknown 

Unknown, slight low bias 

Unknown 

Unknown, possible low or high 
bias based on consumer 
preference 





APPENDIX A 


SAMPLE SELECTION CONSIDERATION FOR THE RISK ASSESSMENT 


MACTEC Engineering and Consulting, Inc. 



Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID Date Sampled 
Bank Soil Greystone Mill Pond RWR-FP-5001-0000-01 7/17/2001 

RWR-FP-5002-0000-01 7/16/2001 
RWR-FP-5003-0000-01 7/17/2001 
RWR-FP-5004-0000-01 7/19/2001 

Allendale Pond 3428-CMS-001 2/17/1999 
3428-CMS-002 2/17/1999 
3428-CMS-003 2/17/1999 
3428-CMS-004 2/17/1999 
3428-CMS-005 2/17/1999 
3428-CMS-006 ,-.__. 2/17/1999" 
3428-CMS-007 2/17/1999 
3428-CMS-008 2/17/1999 
3428-CMS-009 2/17/1999 
3428-CMS-010 2/17/1999 
3428-CMS-011 2/17/1999 
3428-CMS-012 2/17/1999 
3428-CMS-013 2/17/1999 
3428-CMS-014 2/17/1999 
3428-CMS-015 2/17/1999 
3428-CMS-016 2/17/1999 
3428-CMS-017 2/17/1999 
3428-CMS-018 2/17/1999 
3428-CMS-019 2/17/1999 
CMS-019-A 7/14/1999 

Sediment Assapumpset Pond RAB-FP-3004-01 11/10/1999 
RAB-SD-2069-01 9/18/2000 
RAB-SD-2070-01 9/18/2000 
RAB-SD-3004-01 11/10/1999 
RAB-SD-5004-0000-01 7/12/2001 
RAB-SD-5008-0000-01 7/9/2001 

Greystone Mill Pond RCC-BK.-3002Z-01 10/22/1999 
GMP-SD-5007-0000-01 7/9/2001 
RCC-BK-300IX-0I 10/22/1999 
RCC-BK-3001Y-01 10/22/1999 
RCC-BK-.OOIZ-OI 10/22/1999 
GMP-SD-5002-0000-01 7/11/2001 
RCC-BK-3002Y-01 10/22/1999 
RWR-SD-5004-0000-01 7/12/2001 
RCC-DU-102299A 10/22/1999 
RCC-FP-3001-01 11/10/1999 
RCC-FP-3002-01 11/10/1999 
RCC-SD-3001-01 11/10/1999 
RCC-SD-3002-01 11/10/1999 
RCC-SD-DU-111099B 11/10/1999 
RWR-SD-5003-0000-01 7/12/2001 
RCC-BK-3002X-01 10/22/1999 

Depth 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.25 ft bgs 
0-0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 

-0^0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0-0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 

0 - 1 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0-0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID Date Sampled 
Sediment Allendale Pond 3428-CMS-020 2/17/1999 
(cont) 3428-CMS-022 2/17/1999 

3428-CMS-023 2/17/1999 
3428-CMS-024 2/17/1999 
3428-CMS-025 2/17/1999 
3428-CMS-151 2/17/1999 
3428-CMS-174 2/17/1999 
3428-CMS-175 2/17/1999 
3428-CMS-176 2/17/1999 

~  3428-eMS-177r":r" —. 2/17/1999 
3428-CMS-179 2/17/1999 
3428-CMS-181 2/17/1999 
3428-CMS-183 2/17/1999 
3428-CMS-186 2/17/1999 
3428-CMS-187 2/17/1999 
3428-CMS-188 2/17/1999 
3428-CMS-190 2/17/1999 
3428-CMS-192 2/17/1999 
3428-CMS-194 2/17/1999 
3428-CMS-195 2/17/1999 
3428-CMS-196 2/17/1999 
3428-CMS-I97 2/17/1999 
3428-CMS-199 2/17/1999 
3428-CMS-200 2/17/1999 
3428-CMS-201 2/17/1999 
3428-CMS-203 2/17/1999 
3428-CMS-208 2/17/1999 
3428-CMS-209 2/17/1999 
3428-CMS-210 2/17/1999 
3428-CMS-211 2/17/1999 
3428-CMS-212 • 2/17/1999 
3428-CMS-213 2/17/1999 
3428-CMS-214 2/17/1999 
3428-CMS-215 2/17/1999 

. 3428-CMS-216 2/16/1999 
3428-CMS-224 2/16/1999 
APB-BK-2003Y-01 10/21/1999 
APB-BK-2003Z-01 10/21/1999 
APB-FP-2028-000.5-01 10/28/1999 
APB-FP-2031-01 10/28/1999 
APB-FP-2032-01 10/28/1999' 
APB-FP-2033-000.5-01 10/28/1999 
APB-SD-2030-01 10/22/1999 
APB-SD-2034-01 11/3/1999 
APB-SD-2037-01 10/22/1999 
APB-SD-4008-0000-01 7/9/2001 
APB-SD-4009-0000-01 7/9/2001 

, Depth 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0-0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.25 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 

• 0-0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0-0.5 ft bgs 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID Date Sampled 
Sediment Allendale Pond APB-SD-4010-0000-01 7/10/2001 
(cont) (cont) APC-SD-203 5-000.5-01 11/3/1999 

CMS-021-A 7/14/1999 
CMS-022-A 7/14/1999 
CMS-023-A 7/14/1999 
CMS-024-A 7/14/1999 
CMS-025-A 7/14/1999 
CMS-175-A 6/25/1999 
CMS-182-A 7/7/1999 
CMS-186-A --•"• : - -7/6/1999 • 
CMS-187-A 7/6/1999 
CMS-188-A 7/6/1999 
CMS-192-A 6/30/1999 
CMS-195-A 7/7/1999 
CMS-196-A 7/7/1999 
CMS-200-A 7/7/1999 
CMS-203-A 7/7/1999 
CMS-204-A 7/7/1999 
CMS-208-A 7/8/1999 
CMS-209-A 7/8/1999 
CMS-210-A 7/12/1999 
CMS-212-A 7/12/1999 
CMS-213-A 7/8/1999 
CMS-214-A 7/12/1999 
CMS-465-A 7/27/1999 
CMS-467-A 7/27/1999 
CMS-470-A 7/27/1999 
CMS-471-A 7/27/1999 
CMS-472-A 7/29/1999 
CMS-477-A 7/29/1999 
CMS-484-A 7/30/1999 
CMS-487-A 7/30/1999 
CMS-489-A 7/30/1999 
CMS-490-A 7/30/1999 
CfvlS-493-A 7/30/1999 
CMS-494-A 8/12/1999 
CMS-495-A 8/12/1999 
CMS-496-A 8/12/1999 
CMS-600-A 9/29/1999 
CMS-601-A 9/29/1999 
CMS-603-A 9/30/1999 
CMS-604-A 10/1/1999 
CMS-605-A 9/29/1999 
CMS-606-A 9/29/1999 
CMS-608-A 9/29/1999 
CMS-609-A 9/29/1999 
CMS-610-A 10/1/1999 

Depth 

0 - 0.5 ft bgs 

0 - 0.5 ft bgs 

0 - 1 ft bgs 

0  -1 ft bgs 

0 -1 ft bgs 

0 - 1ft bgs 

0 - 1 ft bgs 

0 - 1 ft bgs 

0 - 1 ft bgs 


• ^ 0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs' 
0 - 1ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1ft bgs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 - l f t b g s 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1ft bgs 
0 -1 ft bgs 
0 - 1ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 

0 - 0.5ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 1 ft bgs 

0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID 
Sediment Allendale Pond CMS-612-A 
(cont) (cont) CMS-613-A 

CMS-614-A 
CMS-615-A 
C1MS-6I6-A 
CMS-618-A 
CMS-619-A 
CMS-620-A 
CMS-622-A 

_ , — CMS-623-A 
CMS-625-A 
CMS-626-A 
CMS-627-A 
CMS-628-A 
CMS-630-A 
CMS-631-A 
CMS-633-A 
CMS-634-A 
CMS-FP-4001-0000-01 
CMS-FP-4002-0000-01 
CMS-FP-4003-0000-01 
CMS-FP-4005-0000-01 
CMS-SD-4003-0000-01 
CMS-SD-4006-0000-01 
CMS-SD-4007-0000-01 
CMW-FP-2027-01 
CMW-SD-2016-01 
CMW-SD-2023-01 
CMW-SD-2024-01 
CMW-SD-2025-000.5-01 
DAM002-SD 
RES-SS-12-239-01 
RES-SS-12-240-02 
RES-SS-12-550-01 
RES-SS-12-551-01 
RES-SS-12-552-01 
RES-SS-12-554-01 
RES-SS-14-333-01 
RES-SS-14-334-01 
RES-SS-14-365-01 
RES-SS-14-365-02 
RES-SS-14-365-03 
RES-SS-14-366-01 
RES-SS-14-366-02 
RES-SS-14-398-01 
RES-SS-14-399-01 
RES-SS-14-419-01 

Date Sampled 
9/30/1999 
9/30/1999 
9/29/1999 
9/29/1999 
9/29/1999 
10/1/1999 
10/1/1999 
10/1/1999 
10/5/1999 
10/5/1999 
10/1/1999 
10/1/1999 
10/5/1999 
9/29/1999 
10/1/1999 
10/5/1999 
10/5/1999 
10/5/1999 
7/18/2001 
7/18/2001 
7/19/2001 
7/20/2001 
7/12/2001 
7/12/2,001 
7/12/2001 
10/28/1999 
10/26/1999 
10/27/1999 
10/27/1999 
10/28/1999 
10/23/1998 
11/16/1999 
11/16/1999 
11/16/1999 
11/16/1999 
11/16/1999 
11/16/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/15/1999 
11/19/1999 

Depth 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 -1 ft bgs 

0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 1ft bgs 

0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0-0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.33 ft bgs 

0 - 1 ft bgs 
0 - 1ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 - 1 ft bgs 
0 -1 ft bgs 
0 - 1ft bgs 
0 - 1ft bgs 

Page 4 of 10 



Table A.1 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID Date Sampled Depth 
Sediment Allendale Pond RES-SS-14-420-01 11/19/1999 0 -1 ft bgs 
(cont) (cont) RES-SS-14-422-01 12/2/1999 0 - 1 ft bgs 

RES-SS-14-424-01 12/2/1999 0 -1 ft bgs 
RES-SS-14-424-02 12/2/1999 0 - 1 ft bgs 
RES-SS-14-425-01 12/2/1999 0  1 ft bgs 
RES-SS-14-448-01 11/15/1999 0 - 1 ft bgs 
RES-SS-14-449-01 12/2/1999 0 - 1 ft bgs 
RES-SS-14-449-02 12/2/1999 0 - 1 ft bgs 
SD-20 9/9/1998 0 - 0.25 ft bgs 

~ SD-22 9/9/1998 ~" 0-0:25 ft bgs 
SD-23 9/9/1998 0 - 0.25 ft bgs 
SD-24 9/9/1998 0 - 0.25 ft bgs 
SD-25 9/9/1998 0 - 0.25 ft bgs 
SD-26 9/9/1998 0-0.5 ft bgs 
SD-27 9/9/1998 0 - 0.5 ft bgs 
SD-28 9/9/1998 0 - 0.5 ft bgs 
SD-29 9/9/1998 0-0.5 ft bgs 
WRC-SD-2009-01 11/1/1999 0 - 0.5 ft bgs 
WRC-SD-2013-000.5-01 11/1/1999 0-0.5 ft bgs 
WRC-SD-2014-01 11/1/1999 0 - 0.5 ft bgs 
WRC-SD-2015-01 11/1/1999 0 - 0.5 ft bgs 
WRL-SD-2039-01 10/25/1999 0 - 0.5 ft bgs 
WRL-SD-2044-000.5-01 11/9/1999 0 - 0.5 ft bgs 

Sediment Lyman Mill Pond DAM003-SD 10/23/1998 0 - 0.33 ft bgs 
LPX-BK-2006X-01 10/21/1999 0 - 0.5 ft bgs 
LPX-BK-2006Y-01 10/21/1999 0 - 0.5 ft bgs 
LPX-BK-2006Z-01 10/21/1999 0 - 0.5 ft bgs 
LPX-BK-2008X-01 10/21/1999 0 - 0.5 ft bgs 
LPX-BK.-2008Y-01 10/21/1999 0 - 0.5 ft bgs 
LPX-BK-2008Z-01 10/21/1999 0-0.5 ft bgs 
LPX-SD-2045-01 11/8/1999 0 - 0.5 ft bgs 
LPX-SD-2045B-02 . 7/25/2001 0-0.3 ft bgs 
LPX-SD-2046-000.5-01 11/8/1999 0 - 0.5 ft bgs 
LPX-SD-2047-01 11/8/1999 0 - 0.5 ft bgs 
LPX-SD-2049-01 11/5/1999 0 - 0.5 ft bgs 
LPX-SD-2050-01 11/5/1999 0 - 0.5 ft bgs 
LPX-SD-2051-01 11/4/1999 0 - 0.5 ft bgs 
LPX-SD-2052-000.5-01 11/4/1999 , 0 - 0.5 ft bgs 
LPX-SD-2072-01. 7/25/2001 0-0.5 ft bgs 
LPX-SD-4001-0000-01 7/12/2001 0 - 0.5 ft bgs 
LPX-SD-4002-0000-01 7/12/2001 0 - 0.5 ft bgs 
LPX-SD-4004-0000-01 7/12/2001 0 - 0.5 ft bgs 
LPX-SD-4011-0000-01 7/10/2001 0 - 0.5 ft bgs 
LPX-SD-4012-0000-01 7/10/2001 0 - 0.5 ft bgs 
LPX-SD-4013-0000-01 7/10/2001 0 - 0.5 ft bgs 
SD-10 9/9/1998 0 - 0.5 ft bgs 
SD-11 9/9/1998 0 - 1 ft bgs 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area 
Sediment Lyman Mill Pond 
cont'd cont'd 

Sediment Manton Pond 

Sediment Dyerville Pond 

Surface Soil Fogarty Center 

Surface Water Assapumpset Pond 

Greystone Mill Pond 

Allendale Pond 

Sample ID 
SD-12 
SD-13 
SD-14 
SD-15 
SD-16 
SD-17 
SD-18 
SD-I9 
WRL-BK-2004X-01 

_"W-_.iBr_-2004y:0T
WRL-BK-2004Z-01 
WRL-BK-2005X-01 
WRL-BK-2005Y-01 
WRL-BK.-2005Z-01 
WRL-SD-2041-01 
WRL-SD-2042-01 
WRL-SD-2042-02 
WRL-SD-2043-01 
WRL-SD-2043-02 
WRL-SD-2071-01 
WRL-SD-4005-0000-01 
WRM-SD-2054-01 
WRM-SD-2055-01 
WRM-SD-2057-01 
WRM-SD-2062-01 
MAP-SD-2058-01 
iMAP-SD-2059-01 
MAP-SD-2060-01 
DAM005-SD 
DYP-SD-2065-01 
DYP-SD-2066-01 
LPX-SS-4112-0005-01 
LPX-SS-4113-0005-01 
LPX-SS-4114-0005-01 
RAB-SW-3004-01 
RAB-SW-3004-01F 
RAB-SW-5004-01 
RCC-SW-3001-01 
RCC-SW-3001-01F 
RCC-SW-3002-01 
RCC-SW-3002-01F 
RWR-SW-5001-01 
RWR-SW-5002-01 
APB-SW-2029-01 
APB-SW-2029-01F 
APB-SW-2034-01 
APB-SW-2034-01F 

Date Sampled 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 
9/9/1998 

10/21/1999 

 -~- -- - - - - 10/2-1/4999 
10/21/1999 
10/21/1999 
10/21/1999 
10/21/1999 
10/25/1999 
11/2/1999 
7/24/2001 
11/8/1999 
7/25/2001 
7/24/2001 
7/12/2001 
12/2/1999 
9/20/2000 
9/20/2000 
9/19/2000 
9/20/2000 
9/20/2000 
9/20/2000 
10/23/1998 
9/19/2000 
9/19/2000 
22-Nov-02 
22-Nov-02 
22-Nov-02 
11/10/1999 
11/10/1999 
7/17/2001 
11/10/1999 
11/10/1999 
11/10/1999 
11/10/1999 
7/17/2001 
7/17/2001 
10/29/1999 
10/29/1999 
11/3/1999 
11/3/1999 

Depth 

0 - 1 ft bgs 

0 - 1 ft bgs 


0 - 0.5 ft bgs 

0 - 0.5 ft bgs 

0 - 0.5 ft bgs 

0 - 0.5 ft bgs 

0 - 0.25 ft bgs 

0 - 0.25 ft bgs 

0 - 0.5 ft bgs 


"---J* 0 - 0.5 ft bgs • 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0-0.5 ft bgs 
0-0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.3 ft bgs 
0 - 0.5 ft bgs 
0 - 0.2 ft bgs 
0 - 0.2 ft bgs 
0 - 0.5 ft bgs 
0-0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0-0.33 ft bgs 
0 - 0,5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
0 - 0.5 ft bgs 
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Table A.I 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID 
Surface Water Allendale Pond CMW-SW-2016-01 
cont'd cont'd CMW-SW-2016-0 IF 

CMW-SW-2019-01 
CMW-SW-2019-0 IF 
CMW-SW-2020-01 
CMW-SW-2020-01F 
CMW-SW-2021-01 
CMW-SW-2021-01F 
CMW-SW-2022-01 
CMW-SW-2022-01F 
CMW-SW-2024-01 
CMW-SW-2024-01F 
CMW-SW-2025-01 
CMW-SW-2025-01F 
DAM002-SW 
WRC-SW-2009-01 
WRC-SW-2009-01F 
WRC-SW-20I0-01 
WRC-SW-2010-01F 
WRC-SW-2011-01F 
WRC-SW-2012-01 
WRC-SW-2012-01F 
WRC-SW-2013-01 
WRC-SW-2013-0 IF 
WRC-SW-2014-01 
WRC-SW-2014-0 IF 
WRC-SW-2015-01 
WRC-SW-2015-0 IF 
WRC-SW-4001-01 
WRC-SW-4002-01 
WRC-SW-4003-01 
WRC-SW-4004-01 
WRL-SW-2039-01 
WRL-SW-2039-01F 
WRL-SW-2044-01 
WRL-SW-2044-01F 

Surface Water Lyman Mill Pond DAM003-SW 
LPX-SW-2045-01F 
LPX-SW-2046-01 
LPX-SW-2046-01F 
LPX-SW-2047-01 
LPX-SW-2047-01F 
LPX-SW-2048-01 
LPX-SW-2048-01F 
LPX-SW-2049-01 
LPX-SW-2049-01F 

1 LPX-SW-2050-01 

Date Sampled Depth 
10/26/1999 
10/26/1999 
10/26/1999 
10/26/1999 
10/26/1999 
10/26/1999 
10/26/1999 
10/26/1999 
10/27/1999 
10/27/1999 ' • 

10/27/1999 

10/27/1999 

10/28/1999 

10/28/1999 

10/23/1998 

11/1/1999 

11/1/1999 

11/2/1999 

11/2/1999 

11/2/1999 

11/2/1999 

11/2/1999 

11/1/1999 

11/1/1999 

11/1/1999 

11/1/1999 

11/1/1999 

11/1/1999 

7/16/2001 

7/16/2001 

7/16/2001 

7/16/2001 

10/25/1999 

10/25/1999 

11/9/1999 

11/9/1999 


10/23/1998 

11/8/1999 

11/8/1999 

i 1/8/1999 

11/8/1999 

11/8/1999 

11/9/1999 

11/9/1999 

11/5/1999 

11/5/1999 

11/4/1999 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID Date Sampled Depth 
Surface Water Lyman Mill Pond LPX-SW-2050-01F 11/4/1999 
(cont) (cont) LPX-SW-2051-01A , 11/9/1999 

LPX-SW-2051-01F 11/4/1999 
LPX-SW-2052-0! 11/4/1999 
LPX-S W-2052-0 IF 11/4/1999 
LPX-SW-2053-01 11/4/1999 
LPX-S W-2053-0 IF 11/4/1999 
WRL-SW-2041-01 10/25/1999 
WRL-SW-2041-01F 10/25/1999 

.-__•-__ •_.-_•.___. ~WRL-SW-2042-0F-~' " **/•••• •"" 11/2/1999 
WRL-SW-2042-01F 11/2/1999 
WRL-SW-2043-01 11/8/1999 
WRL-SW-2043-01F 11/8/1999 

. WRL-SW-4004-01 7/17/2001 
WRL-SW-4005-01 7/17/2001 

American Eel Assapumpset Pond ' RAB-AE-5001-0000-01-W 6/26/2001 
RAB-AE-5002-0000-01 -W 6/26/2001 

' RAB-AE-5003-0000-01-W 6/26/2001 
RAB-AE-5004-0000-01 -W 6/27/2001 
RAB-AE-5005-0000-01-W 6/27/2001 
RAB-AE-5006-0000-01 -W 7/2/2001 

Greystone Mill Pond GMP-AE-5001-0000-01-W 6/22/2001 
GMP-AE-5002-0000-01 -W 6/22/2001 
GMP-AE-5003-0000-01-W 6/22/2001 
GMP-AE-5004-0000-01 -W 6/22/2001 
GMP-AE-5005-0000-01-W 6/22/2001 
GMP-AE-5006-0000-0,1-W 6/22/2001 
GMP-AE-5007-0000-01 -W 6/22/2001 
GMP-AE-5008-0000-01 -W 6/22/2001 
GMP-AE-5009-0000-01 -W 6/22/2001 
GMP-AE-5010-0000-01 -W 6/25/2001 

Allendale Pond APC-AE-4001-0000-01-W 6/20/2001 
APC-AE-4002-0000-01 -W 6/20/2001 
APC-AE-4003-0000-01-W 6/20/2001 
APC-AE-4004-0000-01-W 6/20/2001 
APC-AE-4005-0000-01 -W 6/20/2001 
APC-AE-4006-0000-01-W 6/20/2001 
APC-AE-4007-0000-01 W 6/20/2001 
APC-AE-4008-0000-01-W 6/20/2001 
APC-AE-4009-0000-01-W 6/20/2001 
APC-AE-4010-0000-01 -W 6/20/2001 

Lyman Mill Pond LPX-AE-4001-0000-01-W 6/21/2001 
LPX-AE-4002-0000-01-W 6/21/2001 
LPX-AE-4003-0000-01-W 6/21/2001 
LPX-AE-4004-0000-01 -W 6/21/2001 
LPX-AE-4005-0000-01-W 6/21/2001 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID 
American Eel Lyman Mill Pond LPX-AE-4006-0000-01 -W 
(cont) (cont) LPX-AE-4007-0000-01-W 

LPX-AE-4008-0000-01 -W 
LPX- AE-4009-0000-01 -W 
LPX-AE-4010-0000-01 -W 

Dyerville Pond DYP-AE-5001 -0000-01 -W 
DYP-AE-5002-0000-01-W 
DYP-AE-5003-0000-01 -W 

Largemouth Bass Assapumpset Pond  ~ r :RAB-L-B--500'R)000-01:-F 
Fillet RAB-LB-5002-0000-01-F 

RAB-LB-5003-0000-01 -F 
RAB-LB-5004-0000-01 -F 

Greystone Mill Pond GMP-LB-5001 -0000-01-F 
GMP-LB-5002-0000-01-F 
GMP-LB-5003-OOOO-01 -F 
GMP-LB-5004-0000-01 -F 
GMP-LB-5005-0000-01 -F 
GMP-LB-5006-0000-01-F 
GMP-LB-5007-0000-01-F 
GMP-LB-5008-0000-01-F 
GMP-LB-5009-0000-01 -F 
GMP-LB-5010-0000-01-.F 

Lyman Mill Pond LPX-LB-4001-0000-01-F 
LPX-LB-4002-0000-01-F 
LPX-LB-4003-0000-01-F 
LPX-LB-4004-0000-01 -F 
LPX-LB-4005-0000-01-F 
LPX-LB-4006-0000-01 -F 
LPX-LB-4007-0000-01-F 
LPX-LB-4008-0000-01-F 
LPX-LB-4009-0000-01-F 
LPX-LB-4010-0000-01-F 

Manton Pond MAP-LB-4001 -0000-01-F 
MAP-LB-4002-0000-01 -F 
MAP-LB-4003-0000-01-F 

Brown Bullhead Assapumpset Pond RAB-BB-5001 -0000-01-W 
RAB-BB-5002-0000-01 -W 
RAB-BB-5003-0000-01-W 

White Sucker Greystone Mill Pond GMP-WS-5001 -0000-01 W 
GMP-WS-5002-0000-01 -W 
GMP-WS-5003-0000-01 -W 
GMP-WS-5004-0000-01 -W 
GMP-WS-5005-0000-01-W 
GMP-WS-5006-0000-01 - W 
GMP-WS-5007-0000-01 -W 
GMP-WS-5008-0000-01 -W 

Date Sampled Depth 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
7/2/2001 

7/2/2001 

7/2/2001 


e 

6/26/2001 

6/26/2001 

6/27/2001 

6/27/2001 

6/22/2001 

6/22/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/25/2001 

6/21/2001 

6/21/2001 

6/21/2001 

6/21/2001 

6/21/2001 

6/21/2001 

6/21/2001 

6/21/2001 

6/26/2001 

6/26/2001 

6/27/2001 

6/27/2001 

6/27/2001 

6/26/2001 

6/26/2001 

7/2/2001 


6/22/2001 

6/22/2001 

6/22/2001 

6/22/2001 

6/22/2001 

6/22/2001 

6/22/2001 

6/22/2001 
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Table A.l 

Samples Used in the Baseline Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Media Area Sample ID 
White Sucker Greystone Mill Pond GMP-WS-5009-0000-01-W 
(cont) (cont) GMP-WS-5010-0000-01-W 

Allendale Pond APC-WS-4001-0000-01-W 
APC-WS-4002-0000-01-W 
APC-WS-4003-0000-01 -W 

,, APC-WS-4004-0000-01-W 
APC-WS-4005-0000-01-W 
APC-WS-4006-0000-01-W 

. APC-WS-4007-0000-01-W 
: . _ . — ~ ' APC-WS-4008-0000-01-W 

APC-WS-4009-0000-01 -W 
APC-WS-4010-0000-01 -W 

Lyman Mill Pond LPX-WS-4001 -0000-01 -W 
LPX-WS-4002-0000-01-W 
LPX-WS-4003-0000-01 -W 
LPX-WS-4004-0000-01 -W 
LPX-WS-4005-0000-01-W 
LPX-WS-4006-0000-01-W 
LPX-WS-4007-0000-01-W 
LPX-WS-4008-0000-01 -W 
LPX-WS-4009-0000-01-W 
LPX-WS-4010-0000-01-W 

Date Sampled 
6/22/2001 
6/22/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 

Depth 

> 

i  - . -- - . 

Page 10 of 10 



Table A.2 

Sample Locations Excluded from the Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Site 

North Providence, Rhode Island 


Original 
Matrix 

Soil 
Soil 
Soil 
Soil 

Sediment 
Sediment 
Sediment 

-Sediment 
Sediment 
Sediment 

Soil 

Soil 

Soil 


Sediment 

Sediment 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil , 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

BHHRA-
Matrix 

Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

_--Sed]ment-s-=" 
Sediment 
Sediment 
Sediment. 
Sediment 
Sediment 
Sediment 
Sediment 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Boring Location 

CMS-073 
CMS-143 
CMS-159 
CMS-167 

CMW-SD-2017 
CMW-SD-2018 
CMW-SD-2019 
CMW-SD.-2020 
CMW-SD-2021 
CMW-SD-2022 

MW02 
RES-14-303-01 
-RES-14-303-02 

SD-30 
SD-31 

CMS-054 
CMS-059 
CMS-062 
CMS-067 
CMS-068 
CMS-078 
CMS-079 
CMS-084 
CMS-085 
CMS-090 
CMS-091 
CMS-099 
CMS-100 
CMS-107 
CMS-108 
CMS-114 
CMS-115 
CMS-428 
CMS-434 
CMS-435 
CMS-436 
CMS-437 

.CMS-438 
CMS-439 
CMS-440 
CMS-441 
CMS-442 

' CMS-443 
CMS-444 
CMS-445 
CMS-456 

MW01 

BHHRA-Exposure Area 

ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 

Page 1 of 4 

Reason for Exclusion 

2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap -^Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
2 ft Cap - Sluiceway 
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Table A.2 

Sample Locations Excluded from the Human Health Risk Assessment 


Original BHHRA-
Matrix Matrix 

Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil -_.. 
Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil . Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 

Soil Soil 


Sediment Sediment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Site 

North Providence, Rhode Island 


Boring Location BHHRA-Exposure Area 

MW03 ALLENDALE 
RES-14-271-01A ALLENDALE • 
RES-14-302-01 


SS-99-00 

SS-99-01 

CMS-132 

CMS-133 


- - CMS-134-,
CMS-135 
CMS-140 
CMS-141 
CMS-142 
CMS-147 
CMS-148 
CMS-149 
CMS-150 
CMS-153 
CMS-154 
CMS-155 
CMS-156 
CMS-157 
CMS-158 
CMS-160 
CMS-161 
CMS-162 
CMS-163 
CMS-164 
CMS-165 
CMS-166 
CMS-168 
CMS-169 
CMS-170 
CMS-171 
CMS-172 
CMS-173 
CMS-236 
CMS-237 
CMS-238 
CMS-239 
CMS-240 
CMS-241 
CMS-242 
CMS-410 
SS-99-03 
SS-99-04 
SS-99-05 

WRC-SD-2010 

ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 

• _-, ALLENDALE .. 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
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Reason for Exclusion 

2 ft Cap - Sluiceway 

2 ft Cap - Sluiceway 

2 ft Cap - Sluiceway 

2 ft Cap - Sluiceway 

2 ft Cap - Sluiceway 


Cap#l 

Cap#l 


.. . Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap'//! 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l 

Cap#l, 

Cap #2 
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Table A.2 

Sample Locations Excluded from the Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Site 

North Providence, Rhode Island 


Original 
Matrix 

Sediment 
Sediment 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

BHHRA-
Matrix 

Sediment 
Sediment 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Boring Location 


WRC-SD-2011 

WRC-SD-2012 


CMS-060 

CMS-063 

CMS-065 

CMS-069 

CMS-070 


- .- . -CMS-07-1
CMS-074 
CMS-075 
CMS-076 
CMS-080 
CMS-081 
CMS-082 
CMS-086 
CMS-087 
CMS-088 
CMS-092 
CMS-093 
CMS-094 
CMS-101 
CMS-102 
CMS-109 
CMS-no 
CMS-117 

CMS-228 

CMS-229 

CMS-230 

CMS-231 

CMS-232 

CMS-233 

CMS-234 

CMS-235 

CMS-417 

MW04B 

MW06 

MW07 

MW09 


SS-99-02 

CMS-051 

CMS-055 

CMS-057 

CMS-124 

CMS-131 

CMS-I38 

CMS-145 

CMS-700 


BHHRA-Exposure Area 

ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
ALLENDALE 
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Reason for Exclusion 

Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 

, Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2. 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Cap #2 
Rip-Rap 
Rip-Rap 
Rip-Rap 
Rip-Rap 
Rip-Rap 
Rip-Rap 
Rip-Rap 
Rip-Rap 
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Table A.2 

Sample Locations Excluded from the Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Site 

North Providence, Rhode Island 


Original BHHRA-
Matrix Matrix 

Soil Soil 
Soil Soil 
Soil Soil 
Soil Soil 
Soil Sediment 
Soil Sediment 
Soil Sediment 

. Soil Soil 
Soil Soil 
Soil Soil 

Sediment Sediment 
Soil Soil 
Soil Soil 
Soil Soil 

Boring Location 

CMS-701 
CMS-702 
CMS-703 
CMS-123 
CMS-193 
CMS-205 
CMS-206 
CMS-22I 
CMS-476 
CMS-483 

LPX-BK-2007 
RES-11-396-01 
RES-11-425-01 

All other residential 
locations 

BHHRA-Exposure Area 


ALLENDALE 

ALLENDALE 

ALLENDALE 


Excavated-ALLENDALE 

Excavated-ALLENDALE 

Excavated-ALLENDALE 

Excavated-ALLENDALE 

Excavated-ALLENDALE 

Excavated-ALLENDALE 

Excavated-ALLENDALE 

Excavated-LYMAN MILL 

Excavated-LYMAN MILL 

Excavated-LYMAN MILL 


Not evaluated 


Reason for Exclusion 

Rip-Rap 
Rip-Rap 
Rip-Rap 
NTCRA 
NTCRA 
NTCRA \ 
NTCRA 

_. NTCRA 

NTCRA 

NTCRA 

NTCRA, 

NTCRA 

NTCRA 

NTCRA 


NTCRA - Non Time Critical Removal Action 

Page 4 of 4 
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APPENDIX B 


PHOTOGRAPHS TO SUPPORT EXPOSURE ASSESSMENT 


MACTEC Engineering and Consulting, Inc. 



Assapumpset Pond, looking north from southern 

shore 
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Assapumpset Dam, looking northwest 




Assapumpset Brook, south of the Assapumpset 

Dam J: 



Greystone Pond, looking northeast from dam 




Greystone Mill Pond Dam, looking north 




Woonasquatucket River looking north from Route 

44 (Greystone Mill Pond reference area) 




River floodplain just north of Route 44, soi 

sampling area 
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Centredale Manor Apartments (right foreground) and Bjrookside Village 

Apartments (Center background), looking north from Centredale Manor 


parking lot. 
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Area between Brookside Village Apartments and River Looking North 




West Branch of Woonasquatucket River (looking south from Cap #1) 




Storm water swale (beyond fence) to the east of Centredale Manor, 

looking east from northeast corner of Centredale Marior Apartments 
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Cap #2, along eastern bank of river, looking southwest from paved road 

between Brookside Village Apartments and Centredale Manor Apartments 
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Cap #1 (beyond fence) looking southeast from Centredale Manor parking lot 
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Woonasquatucket River and West Bank across from southern end of Centredale 
Manor parking lot, looking west ' 



Northern-most portion of Allendale Pond, looking east from Cap #1 




Allendale Pond, looking south from the southeast corner of Cap #1 
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Allendale Dam looking NW 




Allendale Dam Looking West 




Allendale Pond Looking North from Allendale Dam (after repair) 
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Allendale Pond Southeast corner (looking northeast from Allendale Dam) 
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Allendale Pond - central portion of eastern shore (looking from Allendale 
Dam) I 
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Path to Lyman Mill eastern shore, near LM Dam (looking west from 

parking lot just south of Fogarty Center) 
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Southwest corner of Lyman Mill Pond, north of Lyman Mill Dam (looking 

west from eastern shore near Fogarty Center) 
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Water Flowing Over Lyman Mill Dam (Looking southwest from eastern 

shore of Lyman Mill Pond) 
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Access to eastern shore of Lyman Mill Pond, looking west from industrial 
property 
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Access area - eastern shore of Lyman Mill Pond, looking west from 

parking lot of industrial property 




Heavily vegetated, steep bank on western shore of Lfman Mill Pond, 

looking east from industrial property 




Centredale Manor Apartments (right foreground) and Brookside Village 

Apartments (Center background), looking north from Centredale Manor 


parking lot. 




Manton Pond, looking north 




Manton Dam, looking southeast 




Dyerville Pond looking north from southwest 

corner of Dyerville Reach 




Former Dyerville Dam, looking south 
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FISH CONSUMPTION RATES 
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APPENDIX C 


1.0 INTRODUCTION 

This appendix presents supporting information for the fish consumption rates that have been utilized in 
the Baseline Human Health Risk Assessment (BHHRA) for the Centredale Manor Restoration Project 
Superfund Site (the Site). Because site-specific fish consumption rates are not available, the published 
literature, state and federal regulatory agencies, and local citizens groups were consulted to identify fish 
consumption rates that would be appropriate for the potential receptors at the Site. The two receptor 
groups that have been specifically evaluated in the main body of the BHHRA are the Resident Living 
Along the River and the Visiting Recreational Angler. For each of those receptor groups, a recreational 
fish consumption scenario has been evaluated. Recreational fish consumption scenarios assume that 
receptors are involved in recreational angling at the Site and that some portion of the catch is taken home 
and consumed. The BHHRA analyzes potential adverse human health effects for both current and future 
conditions caused by hazardous substance releases from a site in the absence of any actions to control or 
mitigate these releases (i.e., under an assumption of no action or in the absence of the Rhode Island 
Department of Health (RI DOH) health advisories on fish consumption for this particular site). 

The Site is currently subject to advisories issued by the USEPA and the Rhode Island Department of 
Health (RJDOH). In October 1996 RIDOH recommended against eating any fish from the lower 
Woonasquatucket River. This advisory was issued primarily because of dioxin detected in fish but also 
because polychlorinated biphenyls (PCBs) and mercury were also detected in the fish. In July 1999 the 
USEPA and RIDOH issued the pamphlet, "DO's and DON'Ts to help you better enjoy the 
Woonasquatucket River" which advised people not to eat fish, eels, animals, or any plants from the river. 
In April 2000, RIDOH issued a news release that advised that people should not eat any fish from the 
Woonasquatucket River below the Smithfield line. In an addendum to the pamphlet "Should I Eat the 
Fish I Catch?", RIDOH further advised the public not to eat any fish from the Woonasquatucket River 
below Smithfield due to dioxin, PCB, and mercury contamination. In May 2003 the USEPA issued a 
press release reminding the public to follow the "DO's and DON'Ts for the Woonasquatucket River". In 
August 2003, the USEPA issued the "Centredale Manor Restoration Project, Woonasquatucket River, 
Site Update on Fishing Advisory". This publication also advised people not to eat fish, turtles, eels or 
plants from the Woonasquatucket River. There are signs, advising people not to eat fish, posted on the 
shoreline of the Woonasquatucket River in the area of the Centredale Manor Restoration Project 
Superfund Site. 

While recreational angling and associated fish consumption have been evaluated in the main body of the 
BHHRA, there is considerable uncertainty concerning the potential for subsistence angling at the Site. 
Subsistence anglers would routinely catch and consume fish as the major component of the diet. The 
available information for the. Site does not indicate that subsistence fishing has occurred in the past nor 
that it is occurring at the present time. The Woonasquatucket River that flows through the Site is a fresh 
water body, and it is not clear that the portion of the river within the Site would have sufficient fish 
resources to be able to sustain a long-term subsistence angling scenario. Also, the Site may be a less 
desirable location for potential subsistence anglers than the saltwater locations in the general area. 
Saltwater or marine angling would typically yield higher numbers of fish as well as larger fish than a 
freshwater river such as the Woonasquatucket River. If subsistence angling were to occur at the Site, 
there is uncertainty concerning the fish consumption rates that would be appropriate for that scenario. 
Therefore, the subsistence angler fish consumption scenario has been evaluated in Appendix F of this 
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APPENDIX C 

report. In addition to the evaluation of recreational angler fish consumption in the main body of the 
BHHRA, an evaluation of a high-end recreational angler fish consumption scenario is presented in 
Appendix G. This appendix presents additional perspective for the recreational angler fish consumption 
scenario. The remainder of this appendix summarizes the information gathering activities that were 
conducted with respect to the types of biota that were present and might potentially be consumed as well 
as with respect to potential biota consumption rates and presents the documentation of the recreational 
angler fish consumption rates that are used in the main body of the BHHRA, the high-end recreational 
angler fish consumption rates utilized in Appendix G, and the high-end fish consumption rates for the 
subsistence angler scenario that is presented in Appendix F. 

SUMMARY OF INFORMATION GATHERING ACTIVITIES 

Attachment A to this appendix contains a detailed summary of the information gathering activities that 
were conducted to determine what biota potentially could be caught at the Site and consumed and to 
determine what biota consumption rates might be appropriate for evaluating biota consumption risks. It 
was hoped that specific information would be obtained that would allow Site-specific or State-specific 
estimates of biota consumption rates to be used in the BHHRA. However, no Site-specific or State-
specific freshwater biota/fish consumption rates that were appropriate for the recreational angler scenario 
in the main body of the BHHRA were identified. A region-specific study, however, was identified as 
being appropriate for evaluating the recreational angler scenarios for the Resident living Along the River 
and for the Visiting Recreational Angler. 

The following literature-based sources of information have been reviewed: 

1) "Are Turner Reservoir Fish Safe To Eat? A Risk Assessment of Rhode Island Southeast Asian 
American Fishers (thesis)", Siemay Lee, May 1995. 

2) "Quantification of Fish and Seafood Rates for Connecticut", Nancy Balcolm, Constance 
Capacchione, and Diane Wright Hirsch, January, 1999, University of Connecticut. 

3) "Creel Survey for the West Branch of the Penobscot River", Ellen S. Ebert, November 1991. 
4) "Subsistence Fishing in Connecticut. The Impact on Southeast Asians", Barry, Capacchione, 

Hsu, Vu, Yale University School of Medicine; Department of Epidemiology and Public Health, 
May 1993. 

5) "Estimating Consumption of Freshwater Fish Among Maine Anglers", E.S. Ebert, N.W. 
Harrington, K.J. Boyle, J.W. Knight, and R.E. Keenan, North American Journal of Fisheries 
Management 13:737-745,1993. 

6) "Selection of Fish Consumption Estimates for Use in the Regulatory Process", E.S. Ebert, P.S. 
Price, R.E. Keenan, Journal of Exposure Analysis and Environmental Epidemiology, Vol. 4, no. 
3, 1994. 

7) "Fish Consumption and Human Health: Developing Partnerships Between Risk Assessors and 
Resource Managers", American Fisheries Society Symposium 16, 1996. 

8) "Sportfish Consumption Patterns of lake Ontario Anglers and the Relationship to Health 
Advisories", NA. Connelly, BA. Knuth, and T.L. Brown, North American Journal of Fisheries 
Management, Vol. 16, 1996. 

9) "Estimated Rates of Fish Consumption By Anglers Participating in the Connecticut Housatonic 
River Creel Survey", E.S. Ebert, S.H. Su, T.J. Barry, M.N. Gray, N.W. Harrington, North 
American Journal of Fisheries Management, Vol. 16, 1996. 
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Attachment A provides a summary of the information obtained from each of the literature sources 
identified above. The Balcolm study (item 2 above) was selected as the basis for the high-end subsistence 
angler fish consumption rates. The Ebert et al. study (item 5 above) was selected as the basis for the 
recreational angler fish consumption rates that have been evaluated in the main body of the BHHRA., 

In addition, the following contacts were made to obtain additional fish consumption information for the 
Site, Rhode Island, or the New England region. Attachment A provides summaries of the information 
obtained from those contacts. 

1) Nancy Connelly, Professor, Cornell University 
2) Caroline Carp, Professor, Brown university 
3) Alan Libby, Rhode Island Division of Fish and Wildlife 
4) Dan Kosmeckis, U.S. Fish and Wildlife service, NE Regional Office 
5) Robert Vanderslice, Rhode Island Department of Health 
6) Eugenia Marks, Audubon Society of Rhode Island 
7) Alfred Basile, USEPA, Region I 
8) Ellen Smith Ebert, AMEC-Ogden Environmental 
9) Peter Angelone, Lafayette Fish Hatchery 
10) Janice Rowan, U.S. Fish and Wildlife Service, Connecticut River Coordinator 
11) Don Henne, U.S. Fish and Wildlife Service, Southern New England/New York Bight 
12) Drew Major, U.S. Fish and Wildlife Service, NE Field Office 
13) John Warner, U.S. Fish and Wildlife Service, NE Field Office 

RECREATIONAL ANGLER FISH CONSUMPTION RATES 

As shown in Table 4.1 .RME of the main body of the BHHRA, for the Resident Living Along the River 
and also for the Visiting Recreational Angler, the average daily consumption rate of fish caught at the Site 
is assumed to be 14 grams/day for the adult, 9.3 grams/day for the older child, and 4.7 gram/day for the 
young child. As shown in Table 4.1.CT, for the Resident Living Along the River and also for the Visiting 
Recreational Angler, the average daily consumption rate of fish caught at the Site is assumed to be 8.9 
grams/day for the adult, 5.9 grams/day for the older child, and 3.0 gram/day for the young child. These 
average daily consumption rates do not indicate the amount of fish consumed on days of fish 
consumption, but rather a daily average fish consumption rate over the course of the year (all seasons 
included). To provide some context for these rates, the RME adult fish consumption rate of 14 gram/day 
represents 98 grams/week (or approximately 6 ounces of fish per week) and the CT adult fish 
consumption rate of 8.9 gram/day represents 62.3 grams/week (or approximately 4 ounces of fish per 
week). These fish consumption rates include only fish caught from the water bodies at the Site, and do 
not include fish caught at other locations nor fresh or preserved fish purchased for consumption. 

These fish consumption rates have been estimated after review of a considerable body of information 
from the literature. The consumption rates for adult are primarily based on information provided in the 
published paper, "Estimating Consumption of Freshwater Fish Among Maine Anglers" (Ebert et al., 
1993). The information contained in the Ebert study was selected as the estimate for fish consumption 
rates for the Site because the study evaluated the consumption of freshwater fish by anglers, the study was 
conducted in New England (close to the Site), and because fish species identified at the Site (Largemouth 
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bass, White sucker, and Brown bullhead) were included in the study. The RME fish consumption rate 
selected for adults represents, from the Ebert study, the 90th percentile fish consumption by household for 
fish taken from rivers and streams (flowing waters), assuming that the angler consumed all of the 
harvested fish and did not share that fish with any family members. The CT fish consumption rate 
selected for adults represents, from the Ebert study, the arithmetic mean (83rd percentile) fish 
consumption by household for fish taken from rivers and streams (flowing waters), assuming that the 
angler consumed all of the harvested fish and did not share that fish with any family members. 

The Ebert study established estimated amounts of fish harvested per household, but did not determine fish 
consumption rates for specific family members. Some sharing of the catch likely occurs as a matter of 
course. However, there would be considerable uncertainty introduced into the fish consumption rates if 
assumptions were made concerning the number of household members who share the catch and if 
simplifying assumptions were made concerning the sharing (such as assuming that all household 
members, including children, share equally). In order to avoid introducing those additional uncertainties, 
the adult fish consumption rate that has been selected form the Maine angler study is based on the 
assumption that the angler consumes all the fish brought into the household. This is a conservative 
estimate of the adult recreational fish consumption rate. Therefore, the selected fish consumption rates 
for adults are likely overestimates of fish consumption rates by recreational anglers. 

The Maine angler study summarized the amount of recreationally caught fish that was brought into the 
household for human consumption. As reported in that study, fish consumption rates for individuals 
within the household were not determined by the survey tool utilized in the study. It has been 
conservatively assumed for the purposes of the BHHRA that all adults have the same fish consumption 
rate (identified above) and fish consumption rates for children and older children have been estimated by 
adjusting adult fish consumption rates based on bodyweight differences among the age groups. 

The fish consumption rates for the older child and younger child are estimated as portions of the 
identified adult rates, factoring in differences in bodyweight and food consumption rates of the different 
age groups. The RME and CT older child fish consumption rates are 2/3 of the corresponding adult fish 
consumption rates. The RME and CT young child fish consumption rates are 1/3 of the corresponding 
adult consumption rates. These adjustment factors are consistent with the assumption that dietary intake 
is related to average bodyweight, and that the average bodyweights of older children and children are 
approximately 2/3 and 1/3 that of adults. The child and older child RME and CT fish consumption rates 
are based on the 90th percentile and 83rd percentile household fish consumption rates from the Maine 
angler survey respectively, as were the adult fish consumption rates. 

HIGH END RECREATIONAL ANGLER FISH CONSUMPTION RATES (EVALUATED IN APPENDIX G 

OF THIS BHHRA) 

The receptor exposure scenarios evaluated for ingestion of fish include the resident living along the river 
(young child, adolescent, and adult), the visiting recreational angler (young child, adolescent, and adult) 
and the visiting subsistence angler/consumer (young child, adolescent, and adult). The exposure 
assessment is conducted to characterize high-end exposures for the current/future populations of receptors 
potentially exposed via consumption of fish from the river. In Appendix G of the Baseline Human Health 
Risk Assessment, Tables G. 1.1.RME through G.4.3.RME and G.4.1.CT through G.4.3.CT provide 
exposure parameters for potential high-end RME and CT human consumption of fish at the Site. These 
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tables present fish consumption-related parameters for the two receptor groups and associated age groups. 
In general, RME parameters represent 95th percentile values and CT parameters represent mean values. 

Appendix G, utilizes, for the resident living along the river and the visiting recreational angler, the high-
end biota consumption rates summarized below in Table C-l (and Appendix G Tables G.4.1.RME 
through G.4.3.RME and G.4.1.CT through G.4.3.CT) have been utilized. These consumption rates were 
chosen based on fish intake studies discussed in EPA's Exposure Factors Handbook, Volume II (USEPA, 
1997). 

Table C-l. Summary of High-End Consumption Rates - Resident Living Along River and Visiting 
Recreational Angler 

Scenario/Consumption Rates Source of the Selected Consumption Rate 
Child (1 though 6 years) 
RME: 10.0 to 14.0 g/day 95th percentile for recreational intake (estimated per footnote). 
CT: 5.63 g/day 	 mean recreational fish intake (g/day) for age group 1 -5 years in Table 

10-61 of USEPA, 1997. 
Older Child (7 through 18 
years) 
RME: 18.5 to 25.8 g/day 95th percentile for recreational intake (estimated per footnote). 
CT: 7.94 g/day 	 mean recreational fish intake (g/day) for age group 6-10 years in 

Table 10-61 of USEPA, 1997. 
Adult (19years and above). 
RME: 38.7 g/day 	 95M percentile for recreational intake as shown in Table 10-63 of 

USEPA, 1997. 
CT: 15.8 g/day mean recreational fish intake (g/day) for age groups 21 through 80+ 

years in Table 10-61 of USEPA, 1997. 
Notes: 

RME for the adult (38.74 g/day) is the 95lh percentile for "recreational fish intake (g/day)" as shown in Table 10-63 of USEPA, 
1997. The 95th percentile recreational intakes for child and older child age groups are not provided in Table 10-63. Therefore, 
ranges of RME recreational fish intakes for the child and older child are estimated as follows: 

1.	 It is assumed that the proportion of recreational fish consumed versus the total fish consumed from all sources ranges from: 
0.63 (rounded value) (i.e., 38.74 divided by 61.1, which is the 95th percentile recreational intake for adults divided by 
the maximum 95th percentile for total fish consumed by adults from Table 10-2 in USEPA, 1997), to 

0.89 (rounded value) (i.e., 38.74 divided by 43.7, which is the 95th percentile recreational intake for adults divided by 
the minimum 95%ile for total fish consumed by adults from Table 10-2 in USEPA, 1997). 

2.	 These proportions are applied to the 95lh percentile for total fish consumed by males 0-9 years (15.8 g/day) and males 10-19 
years (29.1 g/day) as presented in Table 10-2 of USEPA, 1997 for the child and older child, respectively. 

These proposed consumption rates for recreational anglers are based on information provided in Tables 
10-2, 10-61, and 10-63 of Exposure Factors Handbook, Volume II (USEPA, 1997). Table 10-2 presents 
mean and 95th percentile of fish consumption by sex and age: Table 10-61 presents mean fish intake 
among individuals who eat fish and reside in households with recreational fish consumption. Table 10-63 
presents the distribution of usual fish intake among survey respondents (adults) who fished and consumed 
recreationally-caught fish. • 

MACTEC Engineering & Consulting, Inc. 

P:\W9-GVT\C0E-NAE\Battdl-Centrcti_le\T25-BCRA-NTE-IMFINALBHH-A\APPENDICES\APPENDlX QAPPENDIXCTEXT.doc 	 PN: 51226.25 

C-5 

file://P:/W9-GVT/C0E-NAE/Battdl-Centrcti_le/T25-BCRA-NTE-IMFINALBHH-A/APPENDICES/APPENDlX
http:51226.25
http:G.4.3.CT
http:G.4.1.CT


APPENDIX C 


For CT and RME scenarios, it is conservatively assumed that 100% of the total fish consumed is obtained 
from the Site. 

HIGH END SUBSISTENCE ANGLER FISH CONSUMPTION RATES (EVALUATED IN APPENDIX F OF 

THIS BHHRA) 

For visiting subsistence anglers (Appendix F of the BHHRA), the consumption rates summarized in Table 
C-2 are utilized in Appendix F to evaluate the subsistence angler scenario. These consumption rates were 
chosen based on recent local consumption rate information. 

Table C-2. Summary of High-End Consumption Rates - Visiting Subsistence Angler 

Scenario/Consumption Rates Source of the Selected Consumption Rate 

Child (1 though 6years): 

RME: 53.5 g/day 95th percentile fish consumption (estimated per footnote 2). 

CT: 21.1 g/day mean fish consumption (estimated per footnote 2). 

Older Child (7 through 18 
years): 

RME: 98.6 g/day 95th percentile fish consumption (estimated per footnote 2). 

CT: 29.7 g/day mean fish consumption (estimated per footnote 2). 

Adult (19years and above): 

RME: 148 g/day 95th percentile fish consumption for Southeast Asian Families 
(estimated per footnote 1). 

CT: 59.2 g/day mean total fish consumption for Southeast Asian Families per Table 12 
presented in Balcolm, 1999. 

Notes; 

1.	 The adult RME (148 g/day) is the calculated 95th percentile value for total fish consumption for Southeast Asian Families 
based on information provided in Table 12 of Balcolm, 1999. It is assumed the data are lognormal distributed. 

2.	 For the child and older child, values for CT and RME were estimated assuming that the ratios between the adult and child, 
and the adult and older child, under the subsistence scenario are similar to those ratios for recreational anglers shown in the 
previous table. 

For RME and CT scenarios, it is conservatively assumed that 100% of the total fish consumed by 
subsistence anglers is obtained from the Site. 

The adult intake values are based on information provided in Table 12 of the following: 

Balcolm, N.C., CM. Capacchione, D.W. Hirsch, 1999.	 Quantification of Fish and Seafood Consumption 
Rates for Connecticut. Submitted to CTDEP. January. 
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The Balcolm, 1999, document is a valuable source offish ingestion fate information because it is based 
on a study in the New England. This document provides estimates of daily fish consumption rates for 
minority populations (e.g., Southeast Asians) that typically subsistence fish. 

This risk assessment utilizes consumption rates based on local information rather than use default USEPA 
exposure parameters. For recreational freshwater anglers, EPA's Exposure Factors Handbook 
recommends mean and 95th percentile values of 8 g/day and 25 g/day, respectively. For Native American 
subsistence populations, EPA's Exposure Factors Handbook recommends mean and 95th percentile values 
of 70 g/day and 170 g/day, respectively. This information is provided on page 10-26 of the Exposure 
Factors Handbook, Volume II (USEPA, 1997). However, there are no consumption rates recommended 
for various age groups. The age group-specific consumption rates proposed in this discussion are 
conservative and are based on fish intake studies discussed in USEPA's Exposure Factors Handbook and 
the more recent Balcolm study. 

Tables C-3 and C-4 provide documentation of the derivation of the bodyweights and fish consumption 
rates utilized in the main body of the BHHRA, in Appendix F (subsistence angler scenario), and in 
Appendix G (high-end recreational angler scenario). 
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ATTACHMENT A 


SUMMARY OF INFORMATION GATHERING ACTIVITIES - FISH 

CONSUMPTION 
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LITERATURE 


(1) Title: Are Turner Reservoir Fish Safe to Eat? A Risk Assessment of Rhode 
Island Southeast Asian American Fishers (thesis) 


Author: SiemayLee 

Date: May 1995 


General: 
•	 Purpose: evaluation of risks to subsistence fishing population (Southeast Asian Americans [SEAA]), 

Turner Reservoir, East Providence, RI. 
•	 History of industrial contamination and evidence of sport and subsistence fishing. 
•	 As the survey showed, saltwater fishing locations prove most popular. No interviewees cited the 

freshwater Turner Reservoir as an area frequented. However, it is reported that people fished 
extensively at the Turner Reservoir for four years from 1988 through 1991. There is a possibility 
they may return considering that RI DEM has plans to make the Turner Reservoir more accessible for 
public use. 

•	 Therefore, the species caught and associated consumption rates from Turner are unknown based on 
information from this study. 

•	 The author applied saltwater fish consumption rates to evaluate risks from consumption of freshwater 
fish. 

Population: 
•	 Population assessed: subsistence fishers including Cambodian Americans, Hmong Americans, 

Laotian Americans were interviewed (20 personal interviews total; English-speaking, predominantly 
younger males; more sensitive populations not accounted for). 

•	 Based on results of the survey, many subsistence fishers unaware or misunderstand advisories 
(language and cultural barriers). 

•	 Body weight assumed: 60.1 kg better reflected the study group; exposure over 70-year lifetime. 

Potential Species Consumed: 
•	 The survey concluded that scup, blackfish, flounder, bass, bluefish, mackerel, catfish, and strip bass 

are the most commonly caught species (Note: primarily saltwater species). The survey did not 
determine which fish are most commonly caught and eaten in Turner Reservoir. The species 
evaluated in the risk assessment: largemouth bass and white perch (most commonly caught and most 
likely eaten per Allen Libby, RIDEM Division of Fish and Wildlife). The survey did not provide this 
information. 

•	 The survey concluded that other saltwater aquatic organisms, including clams, shrimp, crabs, squid, 
quahogs, lobsters, and little necks, are also eaten. 

•	 In this report, no non-fish freshwater species were identified as species that are consumed. 
•	 Target species chosen based on availability and their somewhat dissimilar ecological groups. 

Largemouth bass are good indicators of persistent pollutants that may be bio-magnified through the 
food chain. 

•	 Other species in Turner Reservoir: chain pickerel, brown bullhead, pumpkinseed sunfish. 
•	 Series of MADEP studies in Ten-Mile River: using largemouth bass edible fish fillets {indicating that 

this species may be a good target). 
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Consumption Patterns & Preparation: 
•	 Most sport fishers/recreationists at Turner do not consume the fish they catch. Some may eat the 

larger catches (according to RIDEM Enforcement in 1994). 
•	 The author's research showed that, in general, subsistence fishers regularly consume their catches (of 

any size) and urban minority groups consume greater quantities offish than the average population. 
•	 Based on the survey, the general population removes skin, fat, organs (from saltwater species, which 

are the most commonly caught) 
Subsistence fishers may not remove these parts. Also, they often fish w/out licenses, disregard size 
limits, keep what they catch. 

•	 Based on the survey, consumption rates (of primarily self-caught saltwater fish) varied among groups: 
Cambodian: 2.03 - 340.8 g/day (2nd highest 97.4 g/day believed to be more representative) 
Hmong: 30.3 - 113 g/day 
Laotian: 6.09 - 24.3 g/day 
EPA (general population): 6.5 g/day 
EPA (subsistence fishers): 140 g/dav 
All eat flesh, most eat skin, a few eat organs. 
Specifically, all SEAA fishers interviewed eat the flesh of the fish. In addition, 50% of Cambodian, 
100% of Hmong, and 60% of Laotian Americans eat the skin, and 20% of Cambodian and Laotian 
Americans eat the organs, such as the liver. 

•	 Based on the results of the survey, fish flesh (fillet) and skins were analyzed together (homogenized 
in a blender) to support the risk assessment. Organs (which tend to accumulate more heavy metals) 
were disregarded due to lack of info (ambiguous) as to whether organs consumed or not. Fish slime 
and scales removed. 

•	 The survey concluded that fishers often freeze self-caught fish to eat at a later date. 
•	 The author assumed in the RA that fishers consumed same amount all year-round. 
•	 The survey concluded that fish cooking methods include: boiling (and according to the author, the 

broth may be used for soup), baking, frying, steaming. 
•	 The author assumed in the RA that cooking does not change the amount of contaminant ingested & 

absorbed (heavy metals only were evaluated in this study). 
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(2) Title: Quantification of Fish and Seafood Consumption Rates for 
Connecticut 

Author: Nancy Balcolm, Constance Capacchione, Diane Wright Hirsch 
Date: January 22,1999 

General: 
•	 Purpose: to provide documentation of fish and seafood consumption practices and patterns for the 

general population as well as 8 other populations potentially at higher risk of exposure to 
contaminants in fish/seafood. 

•	 Exposure to seafood includes fish bought in a store, bought in a restaurant, served in school, and 
self-caught. 

•	 The study provides evidence that CT residents consume fish/seafood at rates that greatly exceed a 
national average of 14.3 g/day (developed in the 1970's). EPA-default rate = 6.5 g/person/day. 

•	 Marine sport fishing was a focus (to quantify consumption from Long Island Sound), however, 
freshwater activities are also included in results. 

•	 Overall, good information on consumption patterns, populations, and food preparation. The 
focus of the document was on saltwater species, but there was some information on what 
freshwater species are typically caught or eaten. Information on fishing locations would not be 
applicable. 

Methodology:	 • - • • . ' • 
•	 Data collected from the survey included: 

> Fish/seafood type / species selection 
> Frequency of consumption 
> Time of year consumed (season) 
> Portion size 
> Parts consumed (e.g., meat, head, skin, organs) 
> Cooking procedures/meal preparation 
> Where fish/seafood obtained (caught or bought?) 
> If caught, where is the location where you fish 
> In addition, data collected over a 10-day period for each household member re: what days seafood 

eaten, what type eaten, how obtained, & how much. 

> Household and individual histories 


•	 Cooking conversions were done to account for weight loss due to cooking. 
•	 Conversions for suspected whole fish were provided to account for cleaning. Assumed 40% edible 

meat 

Data Obtained/Results: ' 
Population: 
•	 Nine populations assessed in the study. There were distinct differences in consumption rates and 

behavior between populations and among populations based on age and gender. 
> General population 
> Sport fishing population 
> Commercial fishing population 
> Limited income population 
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> Minority population 

> Southeast Asian Population 

> Non-SE Asian minority population 

> Women of childbearing age 

> Children 15 and younger 


•	 Monthly consumption patterns by species and population {freshwater and saltwater species) 
Appendix 17. 

•	 For each population, breakdown of mean meal size (total g/day) provided {freshwater and saltwater 
species) - Appendix 18. 

•	 Demographics (no. of people per household, race/ethnicity, primary language, education, income, 
gender, age frequency of eating seafood) 

Species: 
•	 85 different species of fish/seafood were listed in the survey overall. 
•	 Table 8: Commonly caught freshwater species include bass (largemouth & smallmouth), carp, catfish, 

eel, perch (yellow & white), sunfish, whitefish, eel, trout. 
Patterns show an increase in consumption during summer months. 

Consumption Patterns & Preparation (as it pertains to freshwater species caught): 
•	 Survey shows: Mean meal sizes for locally caught fish were in the 4 - 7 ounce range. 
•	 Mean consumption rates were calculated for all fish consumed (caught & bought, saltwater and fresh) 

for the nine populations based on survey responses. 
•	 Survey shows: Trimming fish prior to cooking to remove skin and fatty tissue is less likely in 

minority and limited income populations (SEAA). The majority of people consume meat only (Table 
16 of study, by species) 
** Information for freshwater species, including bass (largemouth, smallmouth, unspecified), carp, 
catfish, perch (white, yellow, unspecified), pickerel, sunfish (unspecified), trout, and whitesucker is 
provided.** 

•	 Survey shows: fishing activity and consumption rates for locally caught fish is greater for SEAA and 
non-SEAA minorities (for freshwater and saltwater species). 

•	 Survey shows: The majority of individuals fish between 1 and 12 times per year. 
•	 CTDPH (1986): Max consumption rates 10-105 g/day for sport anglers. 
•	 CT Housatonic River study: 2.6 g/day mean consumption rate; 12 g/day 95%ile for sport anglers. 
•	 Author research shows: cultural preference for freshly, caught fish among SEAA and Native 

Americans. 
•	 Consumption of "caught" fish included both saltwater and freshwater fish. Meal sizes for the 9 

groups (ounces per meal): 

> General population 5.0 

> Sport fishing population 7.3 

> Commercial fishing population 5.2 

> Limited income population 7.1 

> Minority population 7.1 

> Southeast Asian Population 7.0 

> Non-SE Asian minority population 7.1 

> Women of childbearing age 5.9 

> Children 15 and younger 3.9 
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Roughly 1/3 of all fish/seafood meals consumed by each population were "caught". Most large meals of 
caught fish were bluefish and striped bass(both saltwater species)! 

The average number of meals per year of caught fish ranged from 8-10 meals per year; although average 
of 5 meals per year for the general population. 

•	 Percent of people for each population who trim fat/skin from fish grouped as such: "Always" trim, 
"Never" trim, "Certain Fish" trim (see Table 14). 

•	 Percent of fish trimmed {listed by species) prior to cooking also provided (see Table 15). ** 
Information for freshwater species, including bass (unspecified), bullhead/catfish, carp, eel, trout, and 
sunfish/bluegill/pumpkinseed, is provided.** 
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(3)	 Title: Creel Survey for the West Branch of the Penobscot River 
Source: ChemRisk 
Author: Ellen S. Ebert - Project Manager 
Date: November 22,1991 

Introduction: 
•	 The consumption of fish is the primary route of human exposure to TCDD found in aquatic 

environments. Therefore, estimation of a representative rate of consumption is critical. 
•	 Available fish resident in Maine rivers: bass, perch, pickerel. 
•	 Creel survey conducted on West Branch of the Penobscot River. 
•	 Fish consumption rates estimated for each angler interviewed. 

Data Analysis: 
•	 If fish were creeled but given away, they were not included in consumption rate calculations. 
•	 Edible portions were determined relative to whole fish weight: 

o	 Average edible fraction for salmon: 37% 
o	 Average edible fraction for smallmouth bass: 29% 
o	 Average edible fraction white perch: 24% 
o	 EPA default value used for pickerel and brook trout: 30% 

•	 No distinction made b/w adults and children in calculating consumption rates. 
•	 Because anglers may freeze, smoke, or can portions of catch for winter consumption, daily fish 

consumption rate was annualized. 
•	 2 reaches (A & B) were evaluated. 

Results: 
•	 78 anglers interviewed. 
•	 Frequency of trips ranged from 0.05-6 trips per week. 
•	 No. of people sharing a catch ranged from 1-8 . 
•	 Of total individuals reported to share a catch, 75% adults and 25% children. 
•	 Fish consumption rates ranged from 0.013 g/day - 98 g/day. 
•	 Mean consumption rate for combined reaches: 5.1 g/person-day (8.1 for "A" reach and 2.3 for 

"B" reach). 
•	 Median consumption rate for combined reaches: 1.3 g/person-day (2.5 for "A" reach and 0.9 for 

"B" reach). 
•	 Because consumption rates are positively skewed rather than symmetrically distributed, the 

median is more relevant central tendency measure for a skewed dataset. 

Discussion: 
•	 Assumed that success rate is constant for individual anglers. 
•	 Assumed that fishing trips taken before time of interview would continue throughout season. 
•	 Assumptions would likely result in overestimated rates of consumption. 

•	 Monte Carlo used to incorporate seasonal fluctuation in consumption rates and frequencies of 
fishing trips. 

•	 Using Monte Carlo, mean consumption rate for combined reaches: 3.0 g/person-day. Median 
consumption rate for combined reaches: 0.49 g/person-day. 
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(4)	 Title: Subsistence Fishing in Connecticut. The Impact on Southeast Asians 
Source: Yale University School of Medicine; Dept. of Epidemiology & Public Health 
Author: Barry, Capacchione, Hsu, Vu 
Date: May 1993 

Population: SE Asian fishing along the Housatonic River. 
Elevated PCB levels in fish, measured in white perch, yellow perch, sunfish. 
•	 Objective: characterize SEA fishing behaviors. Anecdotal evidence suggests that SEA fish 

regularly along PCB-contaminated areas of the Housatonic River. 
•	 Fish is a main staple of the traditional diets of SEA. 
•	 In addition to fillets, SEA eat eyes, skin, and organs. 

Little relevant info. An angler questionnaire is proposed, but not administered.** 
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(5)	 Title: Estimating Consumption of Freshwater Fish among Maine Anglers 
Source: North American Journal of Fisheries Management 
Author: E.S. Ebert, N.W. Harrington, K.J. Boyle, J.W. Knight, R.E. Keenan 
Date: 1993 

Introduction/Methodology: 

Mailed creel survey to 2,500 licensed resident anglers; obtained 1,612 usable surveys back. 
If fish shared among household members, annual average consumption of freshwater river fish 

eaters in Maine is 3.7 g/day. 
Anglers asked to describe number, species, and average length of each sport-caught fish they had 

consumed. 
The weight was predicted from reported average lengths and length-weight regression equations. 
Per EPA Exposure Factors Handbook (1989), 30% used to characterize the edible portion of 

finfish. 

Information collected for 15 species. 

Three scenarios considered: 


o	 All household fish consumers eat an equal share of consumed fish; 
o	 Only adults in the household consume fish; 
o	 The angler alone consumes all the fish reported. 

Results: 

•	 Consumption rates vary depending on how fish were shared. 
•	 All household consumers share: median of 2.0 g/day consumption and mean of 6.4 g/day 

consumption for those fishing in "all waters" (standing and flowing); median of 0.99 g/day 
consumption and mean of 3.7 g/day consumption for those fishing in rivers and streams ("flowing 
waters"). 

•	 Only adults share: median of 2.3 g/day consumption and mean of 7.5 g/day consumption for those 
fishing in "all waters" (standing and flowing); median of 1.2 g/day consumption and mean of 4.5 
g/day consumption for those fishing in rivers and streams ("flowing waters"). 

•	 Only anglers consume: median of 5.0 g/day consumption and mean of 15 g/day consumption for 
those fishing in "all waters" (standing and flowing); median of 2.5 g/day consumption and mean of 
8.9 g/day consumption for those fishing in rivers and streams ("flowing waters"). 

Other: 

Species indigenous to riverine environments, such as white perch, yellow perch, brown bullhead, 
creek chub, and white sucker may have "large body burdens of chemical contaminants". 
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(6) Title: Selection of Fish Consumption Estimates for Use in the Regulatory Process 
Source: Journal of Exposure Analysis and Environmental Epidemiology, Vol. 4, No. 3 
Author: Ellen S, Ebert, _*aui S. Price, Russell E. Keenan (ChemRisk) 
Date: 1994 

Variation in fish consumption estimates, different target populations (general population vs. sport-
caught vs. subpopulations), different water bodies (freshwater vs. saltwater; single body of water vs. 
multiple locations). 

For freshwater single waterbody: 
o	 Estimates of waterbody-specific consumption from other similar waterbodies can be 

substituted and used as a reasonable representative of the waterbody studied, 
o	 Soldat 1970: Upper Columbia River; reported average angler surveyed took 4.7 trips per 

year, harvested 0.7 meals per trip, 202 g/meal, 1.8 g/day consumption rate, 
o	 Honstead et al. 1971: Upper Columbia River; reported average of 14 meals of sport-

caught fish per year, 200 g/meal, 7.7 g/day consumption rate, 
o	 Turcotte 1983: Savannah River; reported 30% harvested fish edible, 19 g/day 

consumption rate (does not account for sharing), 7.4 g/day consumption rate (if shared 
among 2.5 individuals), 

o	 ChemRisk, 1991: West Branch of Penobscot River; 5.1 g/day mean consumption rate. 
After adjusting trends using monthly adjustment factors, consumption rates were 
estimated as a mean'of 3.0 g/day and median of 0.49 g/day. 

Conclusions of this paper: 

o	 rates of intake generally lower from individual bodies of water than those from multiple 
bodies of water; 

o	 rates of intake generally lower from moving waters than for still waters; 
o	 rates of consumption of sport-caught marine fish generally higher than those of sport-

caught freshwater fish (although some studies have indicated they are comparable). 
Recommendations of this paper: 

o	 Estimate of consumption should be based on the most comparable study (waterbody 
similar in nature to the one of interest); 

o	 If no commercial fisheries on the waterbody, rates of intake should not include 
consumption of fish from non-angling sources (restaurants, markets, .etc); 

o	 Important to consider species and size of fish because they vary in their propensity to 
bioaccumulate persistent compounds. 
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(7) Title: Fish Consumption and Human Health: Developing Partnerships Between Risk 
Assessors and Resource Managers 

Source: American Fisheries Society Symposium 16 
Author: Ellen S. Ebert (ChemRisk) 
Date: 1996 

General: 

Factors that affect potential health risks associated with fish consumption: species, age, and size of 

fish; frequency of fish meals; parts of fish consumed; contaminant concentrations; demographics of 

anglers; also access, productivity, seasonality. 

Use of default assumptions may lead to over- or underestimation of risks. 

Humans typically consume only muscle meat rather than whole fish (assumed to be 30% of total fish 

mass per USEPA). 

Certain angler subgroups eat higher portions and have higher potential for exposure. 

Most reported fish consumption rates have been annualized - used for evaluating long-term 

exposures. 

Generally, angler activity and consumption are highly skewed, with most reporting very low levels 

and a very small percentage reporting high rates of activity and consumption. Therefore, it is 

important to understand variability in angler behaviors. 

To determine if chemical concentrations a problem, regulatory agencies often focus on whole fish or 

species (e.g., carp and suckers) that are known to accumulate higher levels of certain contaminants. 

Important considerations: preparation methods may affect chemical concentrations. For example, 

chemical losses of PCBs vary depending on cooking method, ranging from 15% for microwaving to 

60%) for frying. However, other contaminants, like mercury, seem to be unaffected by cooking. 

Effect of cooking may vary from species to species as well. 

Contaminants accumulate in species differently, depending on trophic level, lipid content, and 

feeding behavior. 
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(8) Title: Sportfish Consumption Patterns of Lake Ontario Anglers and the Relationship 
to Health Advisories , 


Source: North American Journal of Fisheries Management, Volume 16 

Author: N.A. Connelly, B.A. Knuth, and T.L. Brown 

Date: 1996 


Objective: 

•	 Provide estimates offish consumption (overall and spot-caught) among Ontario anglers. 
•	 Results based on a 12-month diary methodology. 
•	 Assess the use of risk-reducing fish preparation methods by anglers preparing sport-caught fish for 

consumption. 

General: 

•	 Human exposure to contaminants can be reduced through use of certain fish-cleaning and cooking 
methods. 

Results: 

The average percent of meals per person that were sport-caught: 26%. • 
Overall (fish from all sources) average meal size was 216 g/day; average sport-caught meal size was 

232 g/dav. 

Average daily fish consumption from sport sources in 1992: 
• 

%ile of Lake Ontario Anglers Grams/Day (Sport-Caught) 
25% 0.6 
50% 2.2 
75% 6.6 , 
90% 13.2 , 

, 95% 17.9 
99% 39.8 

Half the anglers ate 2.2 g/day or less of sport-caught fish. 

Angler consumption from all sources varied monthly, with the highest consumption in the spring and 

lowest in late fall. Although, results showed that anglers ate sport-caught fish year-round. 


MACTEC Engineering & Consulting, Inc. 

P:\W9-GVT\COE-NAE\Battcllc\Centre_iie\T25 - BCRA\iNTERIMFINALBHHRA\APPENDICES\APPENDIX C\APPENDlXCTEXT.doc	 P N  : 5 1 2 2 6 . 2  5 

C-A-ll 

file://P:/W9-GVT/COE-NAE/Battcllc/Centre_iie/T25
file://C/APPENDlXCTEXT.doc


APPENDIX C 


(9) Title: Estimated Rates of Fish Consumption By Anglers Participating in the 
Connecticut Housatonic River Creel Survey 


Source: North American Journal of Fisheries Management, Volume 16 

Author: E.S. Ebert, S.H. Su, T.J. Barry, M.N. Gray, N.W. Harrington 

Date: 1996 


Objectives: 

•	 Housatonic River creel survey (for 1984 - 1986 timeframe) performed to determine consumption 
behavior of anglers and to also determine if any subpopulations of river anglers consumed 
considerably more fish than others at the time of survey. 

Methodology/Assumptions: 

•	 River divided into 6 sections. 
•	 Only anglers living in CT, MA, and NY were included in the population. 
•	 Assumed that fish were harvested for consumption unless the survey indicated otherwise. 
•	 Assumed that the edible mass of fish kept by each interviewed angler represented the typical amount 

consumed by the angler's household every trip. 
•	 Assumed that 30% of the total mass represents the edible portion of finfish (USEPA, 1989). 
•	 Assumed household size of 2.59 persons (average CT household size reported in 1990 census). 

Results: 

•	 Other than trout (primarily occurring in the trout management area), bass were targeted by anglers. 
Of all harvested fish, the most frequently taken were white and yellow perch. Others commonly kept 
included redbreast sunfish and smallmouth bass. 

•	 Annualized daily fish consumption rates for all surveyed anglers: 0.17 g/person-day median, 2.6 
g/person-day mean, and 12 g/person-day 95th %ile. 
Total edible masses by individuals averaged 120 g/trip. 
There were no significant differences among seasonal consumption rates. 
Frequency of angling: 10 trips/year. 
No evidence that any subpopulation consumed more than 100 g/day of caught fish. Therefore, 
Housatonic River anglers primarily fish the Housatonic for its recreational and aesthetic values, not 
for obtaining food. 
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APPENDIX C 


Telephone Conversations 


Contact Name: Nancy Connelly **AUTHOR** 
Affiliation: Cornell University 
Title: Professor 
Phone Number: 607-255-2830 

Ms. Connelly will forward a number of papers and studies on fish consumption that she has written. She 
indicated that some of these sources would provide information on consumption rates and consumption 
behaviors of various populations. However, she stated that her work has been done on licensed anglers, 
and may not provide information applicable to subsistence fishers. She also indicated that the literature 
she will send includes some information on food preparation methods for freshwater biota. Additionally, 
she indicated that her research has shown that anglers report that their source of information on fish 
consumption advisories is not site posting, but rather information contained in the New York State 
regulatory guide. 

Contact Name: Caroline Carp 
Affiliation: Brown University 
Title: Professor 
Phone Number: 401-863-3874 

Ms. Carp provided answers to several questions. She indicated that Alan Libby at the RIDFW would be a 
good source of information on which freshwater species might be found in the Woonasquatucket River. 
She suggested that RIDEM might have preliminary data for mercury levels in the basin, and stated that 
largemouth bass, yellow perch, and white perch had been used in previous studies of urban Rhode Island 
rivers. She indicated that she did not have any information on food preparation methods for freshwater 
biota. She put forth the hypothesis that much of the subsistance fishing which occurs in Rhode Island 
most likely takes place in the bay, where a greater quantity of edible fish could be gathered with less 
effort. She suggested that sport fishers might be at greater risk in fresh water, but the primary sport fish 
would be trout, with only incidental catches of bass and perch. In addition, she suggested that if there is 
concern about human consumption offish from contaminated streams, it might be worthwhile to stock the 
streams with more attractive sport fish, such as trout, since they would have a shorter period for uptake of 
contaminants, since it is estimated that more than 99 percent of fish stocked are harvested within a year. 
Ms. Carp suggested as an additional contact her thesis advisee, Ms. Alissa Barron. Ms. Barron may be 
reached at Alissa Barron(-).brown.edu. 

Contact: Massachusetts Coastal Zone Management 

Two contacts at the MCZM stated that they were unable to provide any information on the subject, and 
provided contact numbers outside their organization. 
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APPENDIX C 


Contact Name: Alan Libby 
Affiliation: Rhode Island Division of Fish and Wildlife 
Phone Number: 401-789-7481 

Mr. Libby stated that the freshwater species found in the Woonasquatucket include sunfish, yellow perch, 
white perch, bass, and bullhead catfish. He suggested that although he did not have any hard data on 
fishing locations along the relevant reach of the Woonasquatucket, bridges and dams would represent the 
most likely places. 

Contact Name: Dan Kosmeckis 
Affiliation: US Fish and Wildlife Service - NE Regional Office 
Phone Number: (413) 253-8200 

He suggested Drew call the Fish Health Biologist at the Lafayette Fish Hatchery in North Kingstown, RI 
- Peter Angelone at (401) 294-4662. 

Contact Name: Robert Vanderslice 
Affiliation: Rhode Island Department of Health 
Title: Chief of Environmental Health Risk 
Phone Number: (401) 222-3424 ext. 2103 
Email: bobv@doh.state.ri.us 

May 9, 2001. Mr. Vanderslice provided limited information regarding biota that we should target in the 
Woonasquatucket River. Based on fish collection efforts about five years ago in the Woonasquatucket 
River and the current fish advisories in Rhode Island, he suggested focusing on bluegill and eel. They 
also found trout during this effort. He also suggested targeting a predatory fish like largemouth bass and 
a bottom feeder like croaker (which I think is a saltwater species). Anecdotal information indicates 
people eat turtles form the river. As far as consumption patterns, exposed populations, fishing locations, 
he said he did not know. He suggested that I contact the following: 

Eugenia Marks ' 
Director of Research, Advocacy & Publications 
Audubon Society of Rhode Island 
12 Sanderson Road 
Smithfield, RI 02917 
(401) 949-5454 (phone) 
(401) 949-5788 (fax) 

Alfred Basile 
USEPA Region I 
(617)918-1599 
basile.alfred@epa.gov 

MACTEC Engineering & Consulting, Inc. 
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APPENDIX C 


Contact Name: Eugenia Marks 
Affiliation: Audubon Society of Rhode Island 
Title: Director of Research, Advocacy & Publications 
Contact Information: 12 Sanderson Road 

Smithfield, RI 02917 
(401) 949-5454 (phone) 
(401) 949-5788 (fax) 

May 10, 2001. Eugenia Marks has been working on Woonasquatucket River projects for 8-10 years 
(community organizing projects). She has some personal observations in Olneyville (behind Atlantic 
Mills) - a young boy about 10 years old told her that he caught turtles and his family cooked them for 
food. Ms. Marks assumes that people catch painted turtles as opposed to snapping turtles because they 
would be easier to catch. Along the Johnston side of Manton Pond, there is ample evidence of kids 
fishing. One young man fishing admitted he digs for clams and uses them as bait. But, he said after he 
catches fish, he releases them. Other young boys she talked with said they try to catch ducks. Ms. Marks 
has observed painted turtles between Valley Street and Sunrise Dam. She saw a 14-15 inch eel in 
Assapumpsett Brook along Armento Street. She believes that fish species in the river may include white 
suckers, bass, perch, sunfish, eel, pickerel. Other species she has observed include: cormorant, hooded 
merganser, star-nosed mole, mallard, great blue heron, red-tailed hawk. 

She suggested that I contact Harold Pomeroy 401-254-3170. She believes he has done some fish survey 
work in Woonasquatucket. I have called him on 5/10/01 and left a message. She also suggested I call 
Matt McConeghey (Roger Williams) at 401-456-1766. I tried calling on 5/10/01, but it was a wrong 
number. 

Contact Name: Alfred Basile 
Affdiation: USEPA Region I 
Phone Number: (617)918-1599 

May 9, 2001. I have called him and left a message. I have also emailed him information re: what we 
need and provided him with some questions. 

Mr. Basile left me a message referring me to Alan Libby. 

May 11, 2001. Mr. Basile called me and thought he may be of some help. A target list of species 
provided as part of an EPA proposal for Rhode Island lakes/rivers (based on geographic distribution and 
bioaccumulation potential) included predatory species: largemouth bass (target), smallmouth bass, chain 
pickerel, and yellow perch. For bottom feeders: brown bullhead (target), white sucker, and common 
carp. Also he suggested that American eel would be a good species because he thought that people do 
consume them quite readily (particularly subsistence fishers, he thought). 

Mr. Basile will be sending me documentation of these species (in the form of an EPA proposal) via email 
and will also send me guidance re: fish sampling procedures. 
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Contact Name: Ellen Smith Ebert **AUTHOR** 
Affiliation: AMEC-Ogden Environmental 
Phone Number: (207)879-4222 

May 10, 2001. E.S. Ebert is the author of many articles we have obtained. I called her to see if she had 
any personal knowledge to share. For species to target, she suggested I use species similar to her Maine 
Angler paper. Other than that she didn't feel like she could be very helpful. 

Contact Name: Peter Angelone 
Affiliation: Lafayette Fish Hatchery 
Phone Number: (401) 294-4662 

May 10, 2001. His group stocks fish (brook trout, rainbow trout, brown trout) in the upper 
Woonasquatucket (no lower than Smithfield). The water is colder up there and Mr. Angelone thinks the 
downgradient waters may be too warm for them. But, he is not sure. He thought the most important fish 
to sample were the bottom feeders and he suggested carp and also brown bullhead and catfish species. 
Other species to consider would be yellow and white perch and largemouth bass. Although, he indicated 
that he thought there weren't as many perch as there used to be. He suggested calling Terry Bradley at 
URI (401) 874-5404. I called him and left a message on 5/10/01. 
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Contact Name: Janice Rowan 
Affiliation: . U.S. FWS Connecticut River Coordinator 
Phone Number: (413)548-9138 
Email: Jan Rowan@.fws. gov 

May 11, 2001. She provided me with three contacts that may be helpful: Christine Lipsky of FWS in 
West Kingtown, RI at (401) 789-0281; Don Henne at (401) 364-9124; Susie Van Ottingen of NE Field 
Office in Concord, NH at (603) 223-2541. 

In the office of Christine Lipsky, I was referred back to Alan Libby (see notes below). In the office of 
Susie Van Ottingen, I was referred to Drew Major. Heft a message for Mr. Major on 5/11/01. 

Contact Name: Don Henne 
Affdiation: USFWS - Southern New England/New York Bight 
Contact Information: Box 307 

Charlestown, RI 02813 
(401) 364-9124 (phone) 
(401) 364-0170 (fax) 

May 11, 2001. Called and left message. He will not be in until Monday 5/14/01. 

May 15, 2001. He called me and referred me to Drew Major of NE Field Office in Concord, NH (below). 

MACTEC Engineering & Consulting, Inc. 
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Contact Name: Drew Major 
Affiliation: USFWS - NE Field Office 

Concord, NH 
Contact Information: (603) 223-2541 (phone) 

May 15, 2001. Mr. Major recommended the following species: white sucker for the bottom dweller. 
Suckers are the standard and there is a lot of data on suckers. Carp would be a good second choice. One 
of the bass species (largemouth bass) is the standard predatory species to sample. In addition, he 
suggested perch - yellow would be best, but white perch instead if the river is tidal. 

Contact Name: Alan Libby 
Affiliation: USFWS 
Contact Information: West Kingstown, RI 

(401) 789-0281 (phone) 

May 11, 2001. Mr. Libby suggested the following species for predatory/pelagic species: largemouth 
bass, pickerel, yellow perch, bluegill (including pumpkinseed). For bottom feeders, he suggested brown 
bullhead, and perhaps yellow bullhead and white catfish. Also, eel should be plentiful. He will be faxing 
me some documentation of species found in Woonasquatucket River. 

Contact Name: Caleb Slater 
Affiliation: Massachusetts Division of Fish and Wildlife 
Phone Number: (508) 792-7270 ext. 133 
Email: Caleb.Slater(-jstate.ma.us 

Contact Name: John Warner 
Affiliation: U.S. FWS New England Field Office 
Phone Number: (603) 225-1411 
Email: Johu_Wamer(a>fws. gov 

May 11, 2001. Spoke to Ken Carr and Ken Munney (who has worked with Cornell Rosiu). 
Recommendations included bullhead and pickerel. Largemouth bass and sunfish may also be good 
choices. While collecting fish egg data, Ken Munney thought that Cornell found white sucker and fall 
fish. However, these are probably not species preferably consumed except maybe by the Asian 
population. 
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TABLE C-3 
CALCULATION OF REPRESENTATIVE BODY WEIGHTS 

BASELINE HUMAN HEALTH RISK ASSESSMENT -DRAFT 

CENTERDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


from Table 7-6 and 7-7 of Exposure Factors Handbook, Volume I, 1997. 
Bodyweight 

Age Male Male Female Female Male and Female Male and Female 
Mean 5th Percentile Mean 5th Percentile Mean 5th Percentile 

CT RME 
1 11.8 9.6 10.8 8.8 
2 13.6 11.1 13 10.8 
3 15.7 12.9 14.9 11.7 
4 17.8 14.1 17 13.7 
5 19.8 16 19.6 15,3 
6 23 18.6 22.1 17 

Child Average 17.0 13.7 16.2 12.9 16.6 13.3 

7 25.1 19.7 24.7 19.2 
8 28.2 20.4 27.9 21.4 
9 31.1 24 31.9 22.9 

10 36.4 27.2 36.1 25.7 
11 40.3 26.8 41.8 29.8 
12 44.2 30.7 46.4 32.3 
13 49.9 35.4 50.9 35.4 
14 57.1 41 54.8 40.3 
15 61 46.2 55.1 44 
16 67.1 51.4 58.1 44.1 
17 66.7 50.7 59.6 44.5 
18 71.1 54.1 59 45.3 

Older Child Average 48.2 35.6 45.5 33.7 46.9 34.7 
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TABLE C-4. CALCULATION OF RECREATIONAL FISH CONSUMPTION RATES FOR CHILD AND OLDER CHILD 


BASELINE HUMAN HEALTH BIOTA CONSUMPTION RISK ASSESSMENT - DRAFT 

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE 


NORTH PROVIDENCE, RHODE ISLAND 


Ratio (1) 
_, ,-..

95%ile total fish consumed (2) Estimated RME intake (3) Final estimated RME intake (4) 

g/day g/day g/day 

Child low end of range 

0.634042553 15.8 .10.01787234 10.0 

Child high end of range 

0.886498856 15.8 14.00668192 14.0 

Older child low end of range 

0.634042553 29.1 18.4506383 18.5 

Older child high end of range 

0.886498856 29.1 25.7971167 25.8 

(1) Ratio represents the portion of total fish consumed that 

is recreationally caught as described in the footnotes of Table 3. 

(2) These values were obtained from Table 10-2 of USEPA's 

1997 Exposure Factors Handbook 

(3) These values have not been adjusted for significant digits 

(4) These values have been rounded to the appropriate number of significant digits 
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APPENDIX D 


TOXICITY ASSESSMENT SUPPORT INFORMATION 


MACTEC Engineering and Consulting, Inc. 



Table D-1 

WHO TEFs for Human Health Risk Assessment 


Baseline Human Health Risk Assessment 

Centredale Manor Restoration Project Superfund Site 


North Providence, Rhode Island 


Congener TEF Value 

Dibenzo-p-dioxins 
2,3,7,8-TCDD 1 
1,2,3,7,8-PnCDD 1 
1,2,3,4,7,8-HxCDD 0.1 
1,2,3,6,7,8-HxCDD "• 0.1 
1,2,3.7,8,9-HxCDD 0.1 
1,2,3,4,6,7.8-HpCDD 0.01 
OCDD 0.0001 
Dibenzofurans 
2.3,7,8-TCDF 0.1 
1,2,3,7,8-PnCDF 0.05 
2,3,4,7,8-PnCDF 0.5 
1,2,3,4,7,8-HxCDF 0.1 
1,2,3,6,7,8-HxCDF 0.1 
1,2,3,7,8.9-HxCDF 0.1 
2.3,4,6,7,8-HxCDF 0.1 
1,2,3,4,6,7,8-HpCDF 0.01 
1,2,3,4,7.8,9-HpCDF 0.01 
OCDF 0.0001 
Non-ortho PCBs 
PCB 77 0.0001 
PCB 81 0.0001 
PCB 126 0.1 
PCB 169 0.01. 
Mono-ortho PCBs 
PCB 105 0.0001 
PCB 114 0.0005 
PCB 118 0.0001 
PCB 123 0.0001 
PCB 156 0.0005 
PCB 157 0.0005 
PCB 167 0.00001 
PCB 189 0.0001 
Hexachloroxanthene (USEPA, 2002) 
HCX 0.0002 
Notes: 
1 TEFs are based on the conclusions of the World Health Organization meeting in Stockholm, Sweden. 

June 15-18 1997 (Van den Berg et al., 1998). 

Van den Berg, M., Bimbaum, L, Bosveld, B.T.C., Brunstr-in, B., Cook, P.. Feeley. M., Giesy, J.P., Hanberg, A., 

Hasegawa. R.. Kennedy, S.W., Kubiak, T., Larsen, J.C, van Leeuwen, FXR.. Liem, A.K.D.,Nolt, C, Peterson, 

R.E., Poellinger, L., Safe, S., Schrenk, D., Tillitt.D.. Tysklind, M„ Younes. M„ Waem, F.,2acharewski, 1998. 

T. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for humans and wildlife. Environmental 

Health Perspective, 106 (12), 775-792. 

USEPA, 2002. Personal communication with Chau Vu, USEPA Region I re: TEF for HCX, May 22. 
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Public Health Statement 

for 


Chlorinated Dibenzo-p-dioxins (CDDs) 

(Dibenzo-p-dioxinaspolicloradas) 

This Public Health Statement is the summary chapter from the 
Toxicological Profile for chlorinated dibenzo-p-dioxins 
(CDDs). It is one in a series of Public Health Statements about 
hazardous substances and their health effects. A shorter 
version, the ToxFAQs™, is also available. This information is 
important because this substance may harm you. The effects of 
exposure to any hazardous substance depend on the dose, the 
duration, how you are exposed, personal traits and habits, and 
whether other chemicals are present. For more information, 
call the ATSDR Information Center at 1-888-422-8737. 

This public health statement tells you about chlorinated dibenzo-p
dioxins (CDDs) and the effects of exposure. 

The Environmental Protection Agency (EPA) identifies the most 
serious hazardous waste sites in the nation. These sites make up 
the National Priorities List (NPL) and are the sites targeted for 
long-term federal clean-up. CDDs (all types) have been found in 
at least 126 of the 1,467 current or former NPL sites. However, 
it's unknown how many NPL sites have been evaluated for these 
substances. As more sites are evaluated, the number of sites with 
CDDs may increase. This is important because exposure to these 
substances may harm you and because these sites may be sources 
of exposure. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You can be exposed to a substance only when you 
come in contact with it. You may be exposed by breathing, eating, 
or drinking the substance or by skin contact. 

If you are exposed to CDDs, many factors determine whether 
you'll be harmed. These factors include the dose (how much), the 
duration (how long), and how you come in contact with it. You 
must also consider the other chemicals you're exposed to and your 
age, sex, diet, family traits, lifestyle, and state of health. 

1.1 What are CDDs? 
CDDs are a family of 75 different compounds commonly referred 
to as polychlorinated dioxins. These compounds have varying 

| Glossary | Contact Us 
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MMGs harmful effects. The CDD family is divided into eight groups of 
MHMIs chemicals based on the number of chlorine atoms in the 
Interaction Profiles compound. The group with one chlorine atom is called the mono-
Priority List of Hazardous chlorinated dioxin(s). The groups with two through eight chlorine 
Substances atoms are called di-chlorinated dioxin (DCDD), tri-chlorinated 
Division of Toxicology dioxin (TrCDD), tetra-chlorinated dioxin (TCDD), penta

chlorinated dioxin (PeCDD), hexa-chlorinated dioxin (HxCDD), 
hepta-chlorinated dioxin (HpCDD), and octa-chlorinated dioxin 
(OCDD). The chlorine atoms can be attached to the dioxin 
molecule at any one of eight positions. The name of each CDD 
indicates both the number and the positions of the chlorine atoms. 
For example, the CDD with four chlorine atoms at positions 2, 3, 
7, and 8 on the dioxin molecule is called 2,3,7,8
tetrachlorodibenzo-p-dioxin or 2,3,7,8-TCDD. 2,3,7,8-TCDD is 

—__-_=- one of the most toxic of the CDDs to mammals and has received 

the most attention. Thus, 2,3,7,8-TCDD serves as a prototype for 

the CDDs. CDDs with toxic properties similar to 2,3,7,8-TCDD 

are called "dioxin-like" compounds. 


In the pure form, CDDs are colorless solids or crystals. CDDs 
enter the environment as mixtures containing a variety of 
individual components and impurities. In the environment they 
tend to be associated with ash, soil, or any surface with a high 
organic content, such as plant leaves. In air and water, a portion of 
the CDDs may be found in the vapor or dissolved state, depending 
on the amount of particulate matter, temperature, and other 
environmental factors. 2,3,7,8-TCDD is odorless. The odors of 
the other CDDs are not known. CDDs are known to occur 
naturally, and are also produced by human activities. They are 
naturally produced from the incomplete combustion of organic 
material by forest fires or volcanic activity. CDDs are not 
intentionally manufactured by industry, except in small amounts 
for research purposes. They are unintentionally produced by 
industrial, municipal, and domestic incineration and combustion 
processes. Currently, it is believed that CDD emissions associated 
with human incineration and combustion activities are the 
predominant environmental source. 

CDDs (mainly 2,3,7,8-TCDD) may be formed during the chlorine 
bleaching process used by pulp and paper mills. CDDs occur as a 
contaminant in the manufacturing process of certain chlorinated 
organic chemicals, such as chlorinated phenols. 2,3,7,8-TCDD is a 
by-product formed during the manufacture of 2,4,5
trichlorophenol (2,4,5-TCP). 2,4,5-TCP was used to produce 
hexachlorophene (used to kill bacteria) and the herbicide, 2,4,5
trichlorophenoxyacetic acid (2,4,5-T). Various formulations of 
2,4,5-T have been used extensively for weed control on crops and 
range lands, and along roadways throughout the world. 2,4,5-T 
was a component of Agent Orange, which was used extensively by 
the U.S. military in the Vietnam War. In most industrialized 
countries the use of products contaminated with CDDs has been 
greatly reduced. Use of hexachlorophene and the herbicide 2,4,5
T is currently restricted in the United States. Other chlorinated 
chemicals, like pentachlorophcnol (PCP), used to preserve wood, 
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do contain some of the more highly chlorinated CDDs (those with 
more chlorine atoms), but 2,3,7,8-TCDD is not usually found. The 
use of PCP has been restricted to certain manufacturing 
applications. 

Currently, CDDs are primarily released to the environment during 
combustion of fossil fuels (coal, oil, and natural gas) and wood, 
and during incineration processes (municipal and medical solid 
waste and hazardous waste incineration). While incineration may 
be the primary current source of release of CDDs into the 
environment, the levels of CDDs produced by incineration are 
extremely low. CDDs are associated with ash generated in 
combustion and incineration processes. Emissions from incinerator 
sources vary greatly and depend on management practices and 
applied-technologies.. CDDs also have been detected at low 
concentrations in cigarette smoke, home-heating systems, and 
exhaust from cars running on leaded gasoline or unleaded 
gasoline, and diesel fuel. Burning of many materials that may 
contain chlorine, such as plastics, wood treated with 
pentachlorophenol(PCP), pesticide-treated wastes, other 
polychlorinated chemicals (polychlorinated biphenyls or PCBs), 
and even bleached paper can produce CDDs. 

Although this public health statement will focus on CDDs, it is 
important to note that CDDs are found in the environment together 
with other structurally related chlorinated chemicals, such as 
chlorinated dibenzofurans (CDFs) and polychlorinated biphenyls 
(PCBs). Therefore, people are generally exposed to mixtures of 
CDDs and other classes of toxicologically and structurally similar 
compounds. 2,3,7,8-TCDD is one of the most toxic and 
extensively studied of the CDDs and serves as a prototype for the 
toxicologically relevant or "dioxin-like CDDs. Based on results 
from animal studies, scientists have learned that they can express 
the toxicity of dioxin-like CDDs as a fraction of the toxicity 
attributed to 2,3,7,8-TCDD. For example, the toxicity of dioxin-
like CDDs can be half or one tenth or any fraction of that of 
2,3,7,8-TCDD. Scientists call that fraction a Toxic Equivalent 
Factor (TEF). 

back to top 

1.2 What happens to CDDs when they enter the 
environment? 
CDDs are released into the air in emissions from municipal solid 
waste and industrial incinerators. Exhaust from vehicles powered 
with leaded and unleaded gasoline and diesel fuel also release 
CDDs to the air. Other sources of CDDs in air include: emissions 
from oil- or coal-fired power plants, burning of chlorinated 
compounds such as PCBs, and cigarette smoke. CDDs formed 
during combustion processes are associated with small particles in 
the air, such as ash. The larger particles will be deposited close to 
the emission source, while very small particles may be transported 
longer distances. Some of the lower chlorinated CDDs (DCDD, 
TrCDD, and some of the TCDDs) may vaporize from the particles 
(and soil or water surfaces) and be transported long distances in 
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the atmosphere, even around the globe. It has been estimated that 
20 to'60% of 2,3,7,8-TCDD in the air is in the vapor phase. 
Sunlight and atmospheric chemicals will break down a very small 
portion of the CDDs, but most CDDs will be deposited on land or 
water. 

CDDs occur as a contaminant in the manufacture of various 
chlorinated pesticides and herbicides, and releases to the 
environment have occurred during the use of these chemicals. 
Because CDDs remain in the environment for a long time, 
contamination from past pesticide and herbicide use may still be of 
concern. In addition, improper storage or disposal of these 
pesticides and waste generated during their production can lead to 
CDD contamination of soil and water. 

CDDs are released in waste waters from pulp and paper mills that 
use chlorine or chlorine-containing chemicals in the bleaching 

_ process. Some of the CDDs deposited on or near the water surface 
will be broken down by sunlight. A very small portion of the total 
CDDs in water will evaporate to air. Because CDDs do not 
dissolve easily in water, most of the CDDs in water will attach 
strongly to small particles of soil or organic matter and eventually 
settle to the bottom. CDDs may also attach to microscopic plants 
and animals (plankton) which are eaten by larger animals, that are 
in turn eaten by even larger animals. This is called a food chain. 
Concentrations of chemicals such as the most toxic, 2,3,7,8
chlorine substituted CDDs, which are difficult for the animals to 
break down, usually increase at each step in the food chain. This 
process, called biomagnification, is the reason why undetectable 
levels of CDDs in water can result in measurable concentrations in 
aquatic animals. The food chain is the main route by which CDD 
concentrations build up in larger fish, although some fish may 
accumulate CDDs by eating particles containing CDDs directly off 
the bottom. 

CDDs deposited on land from combustion sources or from 
herbicide or pesticide applications bind strongly to the soil, and 
therefore are not likely to contaminate groundwater by moving 
deeper into the soil. However, the presence of other chemical 
pollutants in contaminated soils, such as those found at hazardous 
waste sites or associated with chemical spills (for example, oil 
spills), may dissolve CDDs, making it easier for CDDs to move 
through the soil. The movement of chemical waste containing 
CDDs through soil has resulted in contamination of groundwater. 
Soil erosion and surface runoff can also transport CDDs into 
surface waters. A very small amount of CDDs at the soil surface 
will evaporate into air. Certain types of soil bacteria and fungus 
can break CDDs down, but the process is very slow. In fact, 
CDDs can exist in soil for many years. Plants take up only very 
small amounts of CDDs by their roots. Most of the CDDs found 
on the parts of plants above the ground probably come from air 
and dust and/or previous use of CDD-containing pesticides or 
herbicides. Animals (such as cattle) feeding on the plants may 
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accumulate CDDs in their body tissues (meat) and milk. 
back to top 

1.3 How might I be exposed to CDDs? 
CDDs are found at very low levels in the environment. These 
levels are measured in nanograms and picograms. One nanogram 
(ng) is one billionth of a gram, and one picogram (pg) is one 
trillionth of a gram. In some contaminated soils, concentrations of 
CDDs are reported as parts per billion. One part per billion (ppb) 
is one part CDD per billion parts of soil. The concentration of 
CDDs is often reported as parts per trillion, in samples of air, 
water, or soil. One part per trillion (ppt) is one part CDD per 
trillion parts of air, water, or soil. In some rural areas where CDD 
concentrations are very low in air or water, measurements are 
giveji.in.parts per quadrillion (ppq}, which means one part CDD 
pef quadrillion parts of air or water. 

CDDs are found everywhere in the environment, and most people 
are exposed to very small background levels of CDDs when they 
breath air, consume food or milk, or-have skin contact with 
materials contaminated with CDDs. For the general population, 
more than 90% of the daily intake of CDDs, CDFs, and other 
dioxin-like compounds comes from food, primarily meat, dairy 
products, and fish. CDDs may be present at much lower levels in 
fruits and vegetables. The actual intake of CDDs from food for 
any one person will depend on the amount and type of food 
consumed and the level of contamination. Higher levels may be 
found in foods from areas contaminated with chemicals, such as 
pesticides or herbicides, containing CDDs as impurities. CDDs 
have been measured in human milk, cow's milk, and infant 
formula, so infants are known to be exposed to CDDs. 

Most surface water in the United States typically does not contain 
2,3,7,8-TCDD and other CDDs at levels that are high enough to be 
measured (1 ppq or more). Municipal drinking water does not 
usually contain CDDs because the CDDs do not dissolve in water 
and primarily stick to particles, which are usually filtered out of 
treated drinking water. This means that using tap water to wash 
clothes or to bathe or shower, or swimming in pools or in 
uncontaminated lakes, rivers, or at ocean beaches will not expose 
people to significant levels of CDDs. Although CDDs are not 
usually found in filtered, treated drinking water, they have, on 
occasion, been detected in unfiltered groundwater from areas with 
known CDD contamination. 

Exposure to CDDs can also occur through skin contact with 
chlorinated pesticides and herbicides, contaminated soils, or other 
materials such as PCP-treated wood and PCB transformer fluids. 
Background levels of CDDs in soil are higher than background 
levels in both air and water. Background levels of CDDs detected 
in uncontaminated soils in the United States are generally very low 
or not detectable. 2,3,7,8-TCDD is not usually found in rural soil, 
but is typically found in soil in industrialized areas at levels 
ranging from 0.001 to 0.01 ppb. However, higher levels of 
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2,3,7,8-TCDD may be found in areas where CDDs have 
contaminated the soil. For example, contaminated soil at Times 
Beach, Missouri, had levels of 2,3,7,8-TCDD ranging from 4.4
317 ppb. 

If CDDs are present at all in outdoor air in rural areas, they are 
generally present at very low levels or at concentrations near the 
detection limits for testing equipment. In winter, because of the 
burning of wood and other fuels for home heating, CDD levels 
may be slightly higher than during other seasons. In general, the 
background air levels of CDDs in urban areas are higher than in 
rural areas. Typical levels of CDDs in outdoor air in urban areas 
and industrial areas averaged 2.3 picograms per meter cubed 
(pg/m3). 2,3,7,8-TCDD is not usually found in rural or urban air, 

._-..-.-._.--.—. -_;but__Js__aundin.aii-near- urban waste incinerators and high-traffic , _.,,_,, 
areas. The air around people who are smoking cigarettes may also 
have CDDs at levels above background levels. Although 
breathing contaminated air is a minor route of exposure for most 
people, exposure may be greater in areas near these CDD sources. 

CDDs have been found in all samples of adipose tissue and blood 
(serum lipids) from individuals with no known previous exposure. 
This indicates that all people are exposed to small amounts of 
CDDs. Levels of 2,3,7,8-TCDD in serum from the general 
population typically range from 3 to 7 ppt (on a lipid basis), and 
rarely exceed 10 ppt. Typically, lower levels of CDDs are found in 
less industrialized countries and in younger people. 

The production, use, and disposal of pesticides and phenoxy 
herbicides, disposal of production waste containing 2,3,7,8-TCDD, 
industrial accidents involving 2,4,5-trichlorophenol (2,3,5-TCP), 
and the consumption of CDD-contaminated food, have all led to 
increased potential for excess exposure of some groups of people. 
2,3,7,8-TCDD has been detected at 91 of the 126 hazardous waste 
sites on the NPL that have been reported to contain CDDs. People 
living around these sites may be exposed to above-background 
levels of 2,3,7,8-TCDD and other CDDs. Elevated levels of 
CDDs have been reported in fish, shellfish, birds, and mammals 
collected in areas surrounding various chemical production 
facilities, various hazardous waste sites, and pulp and paper mills 
using the chlorine bleaching process. Sometimes these findings 
have resulted in closure of these areas for the purpose of fishing. 
People who eat contaminated food from these contaminated areas 
are at risk of increased exposure to CDDs. 

Occupational exposure to CDDs generally occurs through 
breathing contaminated air, or through skin contact with materials 
containing CDDs. Workers with the potential to be exposed to 
above-average levels of CDDs include those involved in the 
production or handling of certain chlorinated phenols (such as 
2,4,5-TCP, PCP) or chlorinated pesticides or herbicides (such as 
2,4,5-T, 2,4-D, hexachlorophene, Silvex®), and those involved in 
application of chlorinated pesticides containing CDDs as 
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impurities. Workers whose jobs involve pressure treatment of 
wood with PCP and the handling of PCP-treated wood products, 
chlorination processes at pulp and paper mills, or operation of 
municipal solid waste or hazardous waste incinerators may have 
increased exposure to CDDs. Finally, workers involved in 
hazardous waste clean-up or clean-up of PCB transformer and/or 
capacitor fires including emergency service personnel like fire 
fighters and police who respond to such fires are also at additional 
risk of exposure to CDDs. Most of these occupational exposures 
have been significantly reduced in recent years. 

In general, workers involved in the manufacture of 2,4,5-TCP and 
subsequent products were exposed to far greater levels of 2,3,7,8
TCDD than those involved in the handling and application of 

..___,._:-_" .—. cl_-3___-it€d-pesticides containing CDDs. Current serum lipid levels .-_--_*-_-_-• 
of 2,3,7,8-TCDD in a small number of U.S. Air Force veterans 
who were directly involved in the aerial spraying of herbicides 
(Agent Orange contaminated with 2,3,7,8-TCDD) in Vietnam as 
part of Operation Ranch Hand, are up to 3 times higher than the 
general population. However, while studies on blood or fatty 
tissue 2,3,7,8-TCDD levels in U.S. Army ground combat Vietnam 
veterans also found some individuals with 2,3,7,8-TCDD levels 
higher than those of the general population, overall, most Vietnam 
veterans and Vietnamese living in Vietnam studied to dated have 
blood and fatty tissue 2,3,7,8-TCDD levels comparable to 
members of the general U.S. population. 

back to top 

1.4 How can CDDs enter and leave my body? 
CDDs can enter your body when you breathe contaminated air, eat 
contaminated food, or have skin contact with contaminated soil or 
other materials. The most common way CDDs can enter your 
body is by eating food contaminated with CDDs. 

If you breathe air that contains CDDs, the CDDs can enter your 
body through your lungs and pass into the blood stream, but we do 
not know how fast or how much of the CDDs will enter the blood 
stream. If you swallow food or water containing CDDs, most of 
the CDDs will enter your body and pass from the intestines to the 
blood stream. Smaller amounts of highly chlorinated CDDs will 
enter your body compared to the less chlorinated 2,3,7,8-TCDD. 
If you swallow soil containing CDDs, a small amount of the CDDs 
will pass through the intestines into the blood stream. If soil 
contaminated with CDDs comes into contact with your skin, some 
of the CDDs will enter the body but we do not know how fast they 
will enter the blood stream. 

Once in your body, CDDs can be found in most tissues with the 
highest amounts found in the liver and body fat (adipose tissue). 
Body fat and possibly the liver can store CDDs for many years 
before eliminating them from the body. CDDs with chlorine atoms 
in the 2, 3, 7, and 8 positions and highly chlorinated dioxins, such 
as OCDD, are generally found in higher concentrations in the fat 
than other CDDs. . * 
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Little is known about CDD? breakdown in the human body. 
Studies in animals show that some of the 2,3,7,8-TCDD from food 
is slowly broken down. There is evidence from animals 
suggesting that the break-down products are less harmful than the 
unchanged 2,3,7,8-TCDD. 

For people, the average time it takes to remove one-half of the 
2,3,7,8-TCDD from the body is highly variable and may take from 
7 to 12 years. There is less information on the other CDDs, but 
what information exists suggests 5 to 15 years. CDDs are 
eliminated from the body primarily in the stool, and only a small 
amount leaves the body in the urine. Some CDDs will leave the 
body in the breast milk of nursing mothers. 

_ __._.___—-sss*-,.-. -Much less is known about how much other-CDDxompounds -wilL.-,.- . . __ 
enter the body, how much will be stored in the body and for how 
long, and how they are removed from the body. 

back to top 

1.5 How can CDDs affect my health? 
Many studies have looked at how CDDs can affect human health. 
Most of these studies examined workers exposed during the 
manufacture of chemicals and pesticides contaminated with 
2,3,7,8-TCDD. Other studies have looked at American Vietnam 
veterans and Vietnamese populations exposed to Agent Orange 
and populations exposed to 2,3,7,8-TCDD as a result of an 
accident. The workers and Vietnam veterans were most likely 
exposed to 2,3,7,8-TCDD mainly through breathing and skin 
contact. People who were accidentally exposed to 2,3,7,8-TCDD 
in Seveso, Italy, or Times Beach, Missouri, were probably exposed 
through eating and drinking contaminated food and milk, 
breathing contaminated particles and dust, and through skin 
contact with contaminated soil. Epidemiology is an inexact 
science and many of the human studies have many shortcomings 
which make it difficult for scientists to establish an association 
between 2,3,7,8-TCDD exposure levels and health effects. A 
common problem with most of the human studies is that the 
people are exposed to a number of chemicals at the same time. In 
most human health studies, we do not know how much 2,3,7,8
TCDD people were exposed to or how long the exposure lasted. 
In other studies, the people were examined many years after they 
were exposed and some of the effects may have not have been 
present at the time of examination or the effects observed may not 
have been caused by 2,3,7,8-TCDD. Some of the more recent 
studies have measured 2,3,7,8-TCDD levels in the blood or fat 
tissue of exposed populations. The levels of 2,3,7,8-TCDD in the 
blood or fat tissue can be used to estimate the extent of past 
exposures. 

A number of effects have been observed in people exposed to 
2,3,7,8-TCDD levels which are at least 10 times higher than 
background levels. The most obvious health effect in people 
exposed to relatively large amounts of 2,3,7,8-TCDD is 
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chloracne. Chloracne is a severe skin disease characterized by 
acne-like lesions. Chloracne generally occurs on the face and 
upper body, but may occur elsewhere on the body. Unlike 
common acne, severe chloracne is harder to cure and can be more 
disfiguring. In milder cases, the lesions heal several months after 
exposure ends. In more severe cases, the lesions may last for many 
years after exposure. Most of the chloracne cases have been 
attributed to accidental exposure to high doses of 2,3,7,8-TCDD. 
Other effects to the skin, such as erythematous or red skin rashes, 
discoloration, and excessive body hair, have been reported to 
occur in people following exposure to high concentrations of 
2,3,7,8-TCDD. Changes in blood and urine that may indicate liver 
damage have been observed in people. Alterations in the ability of 
the liver to metabolize (or breakdown) hemoglobin, lipids, sugar, 

,„____-___ —___—and^ro.d__i_-ve-been-reported in people exposed to relatively— _ _^_-^i«-. 
high concentrations of 2,3,7,8-TCDD. Most of the effects are 
considered mild and were reversible. However, in some people 
these effects may last for many years. Slight increases in the risk 
of diabetes and abnormal glucose tolerance have been observed in 
some studies of people exposed to 2,3,7,8-TCDD. We do not have 
enough information to know if exposure to 2,3,7,8-TCDD will 
result in reproductive or developmental effects in people, but 
animal studies suggest that this is a potential health concern. 
Several studies of workers exposed to high levels (more than 50 
times higher than background levels) of 2,3,7,8-TCDD suggest 
that exposure to 2,3,7,8-TCDD may increase the risk of cancer in 
people. 

The Department of Health and Human Services (DHHS) has 
determined that it is reasonable to expect that 2,3,7,8-TCDD may 
cause cancer. The International Agency for Research on Cancer 
(IARC) has determined that 2,3,7,8-TCDD can cause cancer in 
people, but that it is not possible to classify other CDDs as to their 
carcinogenicity to humans. The EPA has determined that 2,3,7,8
TCDD is a possible human carcinogen when considered alone and 
a probable human carcinogen when considered in association with 
phenoxy herbicides and/or chlorophenols. The EPA has 
determined also that a mixture of CDDs with six chlorine atoms (4 
of the 6 chlorine atoms at the 2,3,7, and 8 positions) is a probable 
human carcinogen. 

To protect the public from the harmful effects of toxic chemicals 
and to find ways to treat people who have been harmed, scientists 
use many tests. 

One way to see if a chemical will hurt people is to learn how the 
chemical is absorbed, used, and released by the body; for some 
chemicals, animal testing may be necessary. Animal testing may 
also be used to identify health effects such as cancer or birth 
defects. Without laboratory animals, scientists would lose a basic 
method to get information needed to make wise decisions to 
protect public health. Scientists have the responsibility to treat 
research animals with care and compassion. Laws today protect 
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the welfare of research animals, and scientists must comply with 
strict animal care guidelines. 

The health effects of some CDDs have been extensively studied in 
animals. Some CDDs are much more toxic than others. 2,3,7,8
TCDD and, to a lesser extent, CDDs with five (penta) or six (hexa) 
chlorine atoms substituted in the 2, 3, 7, and 8 positions, are 
extremely toxic to animals. Other CDDs, which do not have 
chlorine atoms substituted in the 2, 3, 7, and 8 positions, are 
considered relatively less toxic compared to 2,3,7,8-TCDD. 

2,3,7,8-TCDD has been the most extensively studied CDD and it 
has been shown to cause a large number of adverse health effects 
in animals. There are always going to be some difficulties in using 
animal data4o quantify-l_ealth*risks4n_people.--In-general, the 
doses used in the animal studies result in body burdens that are at 
least 10 times higher than human background body burdens, often 
the animal studies use doses that are over 1,000 times higher than 
human background levels. Some animal species are much more 
acutely sensitive to 2,3,7,8-TCDD than others. For example, it 
takes several thousand times more 2,3,7,8-TCDD to kill a hamster 
than a guinea pig. The reason for the difference in sensitivity 
among species is currently being investigated. For other effects, 
such as reproductive toxicity, there is very little difference in 
sensitivity between hamsters and guinea pigs. Another 
consideration in using animal data to predict health effects in 
people exposed to CDDs in the environment is the design of the 
animal studies. In most of the animal studies, the animals were 
exposed to only 2,3,7,8-TCDD, the most toxic CDD. 2,3,7,8
TCDD is rarely the main CDD found in the environment and 
people are typically exposed to a number of CDDs and compounds 
with similar toxic actions. Until scientists learn more about 
possible differences between people and animals, levels 
recommended to be of little or no risk to human health are based 
on the more sensitive species and the assumption that effects in 
animals could occur in people. This approach is further justified 
on the basis that humans are likely to exhibit a wide range of 
sensitivities to various health effects and the need to protect the 
most susceptible individuals. 

In certain species, 2,3,7,8-TCDD is especially harmful and can 
cause death after a single exposure to small amounts. Before 
death, animals may lose as much as 40% or more of their body 
weight following a single dose of 2,3,7,8-TCDD. Exposure to 
non-lethal levels in food can cause a variety of adverse effects in 
animals, such as weight loss, biochemical and degenerative 
changes in the liver. Some animals that were exposed to CDDs in 
food had effects to the skin such as hair loss, swelling of the face, 
and moderate to severe chloracne. In many species of animals, the 
immune system appears to be extremely sensitive to 2,3,7,8
TCDD. At relatively low levels (approximately 10 times higher 
than human background body burdens), 2,3,7,8-TCDD weakens 
the immune system and causes a decrease in the system's ability to 
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fight foreign substances such as bacteria and viruses. 

Exposure to 2,3,7,8-TCDD can cause reproductive damage and 
birth defects in animals. Decreases in fertility, altered levels of 
sex hormones, reduced production of sperm, and increased rates of 
miscarriages were found in animals exposed to 2,3,7,8-TCDD in 
food. Rats and mice that were exposed to small amounts of 
2,3,7,8-TCDD in food for a long time developed cancer of the 
liver and thyroid, and other types of cancer. 

The results of the oral animal studies suggest that the most 
sensitive effects (effects that will occur at die lowest doses) are 
immune, endocrine, and developmental effects. It is reasonable to 
assume that these will also be the most sensitive effects in humans. 

We know less about the ability of other CDDs to cause adverse 
health effects. However, it appears that all CDDs with chlorine in 
the 2, 3, 7, and 8 positions have similar effects to 2,3,7,8-TCDD 
but the effects occur at higher doses. 

Relatively large amounts of 2,3,7,8-TCDD applied to the skin of 
some animal species have resulted in deaths. Smaller amounts 
have resulted in weight loss, acne-like sores on the skin, and 
biochemical and degenerative changes in the liver. In addition, 
mice that had 2,3,7,8-TCDD repeatedly applied to their skin 
developed skin cancer. Although effects in animals following 
exposure through the skin have not been as extensively studied as 
effects following exposure in food, they appear to be quite 
similar. The ability of other CDDs to cause adverse health effects 
in animals following exposure to the skin has not been well 
studied. 

back to top 

1.6 How can CDDs affect children? 
This section discusses potential health effects from exposures 
during me period from conception to maturity at 18 years of age in 
humans. Potential effects on children resulting from exposures of 
the parents are also considered. 

Very few studies have looked at how CDDs can affect children's 
health. Chloracne has been observed in children exposed to much 
higher than current background levels of 2,3,7,8-TCDD. The 
children appeared to be more sensitive (effects occurred at a lower 

. body burden) than adults. We do not know why children are more 
sensitive than adults to this effect. It is likely that children 
exposed to higher than background levels will have similar effects 
as adults. 

We do not know if exposure to CDDs will result in birth defects or 
other developmental effects in people. Birth defects have been 
observed in animals exposed to higher than background levels of 
2,3,7,8-TCDD. The developing animal is very sensitive to 2,3,7,8
TCDD. In some studies, effects were observed at body burdens 10 
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times higher than human background levels. Offspring of animals 
exposed to 2,3,7,8-TCDD in food during pregnancy often had 
severe birth defects including bleeding, skeletal deformities, 
kidney defects, weakened immune responses, impaired 
development of the reproductive system, and learning and 
behavioral impairments. Exposure to other CDDs, such as 2,7
DCDD, 1,2,3,7,8-PeCDD, OCDD, and HxCDD, can also result in 
developmental effects in animals. 

We have no information to suggest that there are any differences 
between children and adults in terms of how much CDDs will 
enter the body, where CDDs can be found in the body, and how 
fast CDDs will leave the body. CDDs from the mother can enter 
her unborn baby through the placenta. It can also be transferred 
from-the-mother-to ir^ant-Jirough-breast milk- Because CDDs 
have been measured in human milk, cows milk, and infant 
formula, nursing infants are also exposed to CDDs. In most cases 
the beneficial aspects (biological and psychological) of breast
feeding outweigh any risks from exposure to CDDs from mother's 
milk. 

back to top 

1.7 How can families reduce the risk of exposure to 
CDDs? 
If your doctor finds that you have been exposed to significant 
amounts of CDDs, ask your doctor if children may also be 
exposed. When necessary your doctor may need to ask your state 
Department of Public Health to investigate. 

Structural material used in building homes such as chemically 
treated lumber for decking and plastic PVC pipes used in water 
pipes and other conduits can release CDDs if they are burned as 
refuse during construction or if there is a structural fire in your 
home. To avoid exposures from some of these sources, 
construction refuse should not be burned near your home 
especially when children are out playing. 

Children may be exposed to CDDs from ingestion of contaminated 
soil or by contact of contaminated soil with their skin. However, 
skin contact with contaminated soil will result in much less CDDs 
entering the blood stream than if they ingest contaminated soil. 
Also, the amount of CDDs that will pass to the blood stream after 
eating contaminated soil will depend on the type of soil and on 
how tight the CDDs are bound to the soil. Children should be 
restricted from playing near any known hazardous waste sites. 
Some children eat a lot of dirt. Discourage your children from 
eating dirt or from putting their toys or other foreign objects in 
their mouths that may be contaminated with soil. Make sure that 
your children wash their hands frequently, especially before 
eating. Discourage your children from putting their hands in their 
mouths or other hand-to-mouth activities. 

Older children may be exposed to CDDs if they smoke cigarettes. 
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Younger children and infants may be exposed by inhaling the 
second-hand smoke from their parents or other adult smokers. 
Parents should talk to their children about the dangers of smoking 
cigarettes. 

You and your children are likely to be exposed to very low 
amounts of CDDs in the diet particularly when you consume meat, 
milk, other dairy products, and fish. This represents the major 
source of background exposure to CDDs in most people. Children 
and adults should eat a balanced diet preferably containing low to 
moderate amounts of animal fats including meat and dairy 
products, and fish that contain higher amounts of CDDs and eat 
larger amounts of fruits, vegetables and grains. 

— -_s; You or your children may be exposed to CDDs by eating certain _ 
types offish or wildlife caught in certain locations. A number of 
states have advisories for CDDs in fish and shellfish species; and 
one state has a wildlife advisory in effect for wood ducks. Each 
state, Native American tribe, or U.S. Territory sets its own criteria 
for issuing fish and wildlife advisories. A fish advisory will 
specify which waterbodies have restrictions, and a wildlife 
advisory will specify which hunting areas have restrictions. The 
advisory will tell you what types and sizes offish or game are of 
concern. The advisory may completely ban eating fish or game or 
recommend that you limit the number of meals you eat of a certain 
species. For example, an advisory may tell you to eat a certain 
type of fish no more than once a month. The advisory may also 
tell you only to eat certain parts of the fish or game animal and 
how to prepare or cook the fish or game to decrease your exposure 
to CDDs. Fish and wildlife advisories are often stricter for 
pregnant women, nursing mothers, and young children. To reduce 
your children's exposure to CDDs, obey all fish and wildlife 
advisories. Information on Fish and Wildlife Advisories in your 
state is available from your state Public Health Department, or 
state Natural Resources Department and signs may be posted in 
certain fishing and hunting areas. 

back to top 

1.8 Is there a medical test to determine whether I have 
been exposed to CDDs? 
Specific tests exist to measure CDD levels in samples of body fat, 
blood, and breast milk, but these tests are not routinely available. 
All people now have some levels of CDDs in their body fat and 
blood. Levels of 2,3,7,8-TCDD on a lipid basis are generally 
below 10 pg/g of lipid (ppt) in the blood and fatty tissue of the 
general population of the United States, and usually range from 3 
to 7 ppt. Levels higher than these indicate past exposure to above-
normal levels of 2,3,7,8-TCDD. Although CDDs stay in the body 
fat for a long time (see Section 1.4). tests are not used to determine 
when exposure occurred, but can be used to estimate dose of the 
exposure if the time of exposure is known. 

Although exposure to 2,3,7,8-TCDD has been associated with 
.adverse health effects in people, no one effect is specifically 
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related to exposure to CDDs. There are laboratory tests which can 
indicate whether you have been exposed to CDDs, but these are 
costly and take weeks to perform and they cannot be used to 
predict whether you will develop harmful health effects. 

back to top 

1.9 What recommendations has the federal government 

made to protect human health? 

The federal government develops regulations and 

recommendations to protect public health. Regulations can be 

enforced by law. Federal agencies that develop regulations for 

toxic substances include the Environmental Protection Agency 

(EPA), the Occupational Safety and Health Administration 

(OSHA), and the Food and Drug Administration (FDA). 


. Recommendations provide valuable guidelines to protect public 
health but cannot be enforced by law. Federal organizations that 
develop recommendations for toxic substances include the Agency 
for Toxic Substances and Disease Registry (ATSDR) and the 
National Institute for Occupational Safety and Health (NIOSH). 

Regulations and recommendations can be expressed in not-to
exceed levels in air, water, soil, or food that are usually based on 

levels that affect animals, then they are adjusted to help protect 

people. Sometimes these not-to-exceed levels differ among 

federal organizations because of different exposure times (an 8
hour workday or a 24-hour day), the use of different animal 

studies, or other factors. 


Recommendations and regulations are also periodically updated as 
more information becomes available. For the most current 
information, check with the federal agency or organization that 
provides it. Some regulations and recommendations for CDDs 
include the following: 

The government has, developed regulations and guidelines for 
2,3,7,8-TCDD. These are designed to protect the public from the 
potential adverse health effects of the chemical. The Food and 
Drug Administration (FDA) recommends against consuming fish 
and shellfish with 2,3,7,8-TCDD levels greater than 50 ppt. Such 
levels have resulted in the closing of several commercial fishing 
areas. In addition, EPA has issued guidance to states on how to 
evaluate health risks to recreational and subsistence fishers, and 
how to issue fish consumption advisories when concentrations of 
CDDs in fish and shellfish pose a risk to these populations. 
Currently, 66 health advisories have been issued by 21 states 
restricting consumption of fish and wildlife contaminated with 
CDDs. EPA also has recommended limits on how much 2,3,7,8
TCDD can be present in drinking water. EPA advises that 
children should not have more than 1 nanogram 2,3,7,8-TCDD per 
liter of water (ng/L) (ppt) in 1 day, or more than 0.01 ng/L per day 
for long-term exposure. For long-term exposure in adults, EPA 
recommends that there should not be more than 0.04 ng/L (ppt) in 
drinking water. 
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Human milk can contain higher levels of CDDs than cow's milk. 
Therefore, breast-fed infants can be exposed to higher levels of 
CDDs on a body weight basis than adults. The World Health 
Organization (WHO) has concluded that this risk to infants does 
not outweigh the positive biological and psychological benefits of 
breast-feeding at general population levels of dioxins. However, 
the specific concentration at which CDD levels in human milk 
would lead to harmful health effects in infants has not yet been 
determined. 

Regulation of many of the sources of CDDs appears to have been 
successful in reducing the amount of CDDs entering the ecosystem 
and in decreasing the potential for human exposure. EPA 
considers 2,3,7,8-TCDD to be a hazardous waste. Many 
regulations govern its destruction and disposal. 

back to top 

1.10 Where can I get more information? 

If you have any more questions or concerns, please contact 

your community or state health or environmental quality 

department or: 


Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

Information line and technical assistance: 

Phone: 888-422-8737 
FAX:(770)-488-4178 

ATSDR can also tell you the location of occupational and 
environmental health clinics. These clinics specialize in 
recognizing, evaluating, and treating illnesses resulting from 
exposure to hazardous substances. 

To order toxicological profiles, contact: 

National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 800-553-6847 or 703-605-6000 

back to top 
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ToxFAQs™ 

for 


Chlorodibenzofurans (CDFs) 

(Dibenzofuranos Policlorados (DFPCs)) 

This fact sheet answers the most frequently asked health 

questions about chlorodibenzofurans (CDFs). For more 

information, you may call the ATSDR Information Center at 

1-888-422-8737. This fact sheet is one in a series of summaries 

about hazardous substances and their health effects. This 

information is important because this substance may harm 

you. The effects of exposure to any hazardous substance 

depend on the dose, the duration, how you are exposed, 

personal traits and habits, and whether other chemicals are 

present. 


ISUMMARY: Exposure to chlorodibenzofurans (CDFs) 

I occurs mainly by eating certain contaminated foods. In 

(people, exposure to CDFs is most likely to cause skin and eye 

(irritation, and increased vulnerability to respiratory infection | 

land nervous system effects. This chemical has been found in | 
lat least 51 of 1,416 National Priorities List sites identified by J 
I the Environmental Protection Agency. _ 

What are chlorodibenzofurans (CDFs)? 
Chlorinated dibenzofurans, or CDFs, are a family of chemicals 
that contain one to eight chlorine atoms attached to the carbon 
atoms of the parent chemical, dibenzofuran. There are 135 
different types of CDFs with varying harmful health and 
environmental effects. The compounds that contain chlorine atoms 
at the 2,3,7,8-positions of the dibenzofuran molecule are known to 
be especially harmful. 

Not all of the different types have been found in large enough 
quantities to study the physical properties. However, of those that 
have been studied, they do not dissolve in water easily and appear 
to be in the form of colorless solids. 

There is no known use for these chemicals. Other than for research 
purposes, they are not deliberately produced by industry. Most 
CDFs are produced in small amounts as undesirable by-products 
of certain processes, such as manufacturing other chemicals or 
bleaching at paper and pulp mills. CDFs can also be released from 
incinerators. 
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 What happens to CDFs when they enter the 
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—	 environment? 
•	 CDFs exist in the air as solid particles and sometimes 

vapors. 
•	 They can enter the environment from car exhausts or from 

burning coal, wood, or oil for home heating, and the 
production of electricity. 

•	 Vaporized CDFs are broken down by other chemicals in the 
atmosphere. 

•	 They can be removed from the air in snow and rain. 
•	 They attach to soil and sediment in lakes and rivers. 
•	 They are not likely to move into groundwater from soil. 
•	 They accumulate in fish to tens of thousands times higher 

levels than in the water or sediment. 
•	 They also build up in other animals, birds, and people that 

are exposedto CDEs-in-their food. 
back to top 

How might I be exposed to CDFs? 
•	 Eating contaminated foods, such as meat, fish, and milk 

(90% of daily exposure, which is only a few picograms [pg], 
results from eating contaminated food). 

•	 Breathing air or drinking water that is contaminated, or 
coming in contact with contaminated soil. 

•	 Using products such as milk cartons, coffee filters, and 
tampons could result in very low exposures. 

•	 Breathing contaminated workplace air. 
•	 back to top 

How can CDFs affect my health? 
Very little is known about the health effects in people or animals 
from breathing or touching CDFs. A study in mice showed that 
skin exposure to low levels over several weeks produced effects 
similar to those from ingesting CDFs. 

Most of the information on the adverse health effects comes from 
studies in people who were accidentally exposed to food 
contaminated with CDFs. The amounts that these people were 
exposed to were much higher than are likely from environmental 
exposures or from a normal diet. 

CDFs caused skin and eye irritations, including severe acne, 
darkened skin color, and swollen eyelids with discharge from the 
eyes. CDF poisoning also caused vomiting and diarrhea, anemia, 
more frequent lung infections, numbness, effects on the nervous 
system, and mild changes in the liver. Children bom to exposed 
mothers had skin irritation and more difficulty learning. 

Many of the same effects that occurred in people also occurred in 
laboratory animals that ate CDFs. Animals also had severe weight 
loss, and their stomachs, livers, kidneys, and immune systems 
were seriously injured. Some animals had birth defects and 
testicular damage, and in severe cases, some animals died. These 
effects in animals were seen when they were fed large amounts of 
CDFs over a short time, or small amounts over several weeks or 
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months. 
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How likely are CDFs to cause cancer? 
The Department of Health and Human Services, the International 
Agency for Research on Cancer, and the Environmental Protection 
Agency (EPA) have not classified CDFs for carcinogenicity. 

It is not definitely known if CDFs cause cancer in people. There 
are no cancer studies in animals that ate or breathed CDFs. One 
study found that when CDFs were applied to the skin of animals, 
they did not cause cancer, but when they were applied with 
another compound called MNNG, which is known to initiate 
tumors, cancer did develop. 

back to top 

Is there a medical test to show whether I've been exposed 
to CDFs? 
There are tests available to measure CDFs in your blood, body fat, 
and breast milk. The tests can tell you if you have been exposed, 
but they can't tell you the exact amount of CDFs or for how long 
you were exposed. The tests also cannot predict whether you will 
experience harmful health effects. Nearly everyone in the United 
States and other industrialized countries has been exposed to low 
levels of CDFs because they are in the environment. 

back to top 

Has the federal government made recommendations to 
protect human health? 
There are no federal guidelines or recommendations for protecting 
human health or the environment from exposure to CDFs. 

back to top 

Glossary 

Anemia: A decreased ability of the blood to transport oxygen. 

Carcinogenicity: Ability to cause cancer. 

Picogram (pg): One trillionth of a gram. back to top 
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Where can I get more information? 

ATSDR can tell you where to find occupational and environmental 
health clinics. Their specialists can recognize, evaluate, and treat 
illnesses resulting from exposure to hazardous substances. You 
can also contact your community or state health or environmental 
quality department if you have any more questions or concerns. 
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For more information, contact: , . • 
Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

'• Phone: 1-888-42-ATSDR (1-888-422-8737) 

FAX: (770)-488-4178 

Email: ATSDRIC-j),cdc.gov 
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Public Health Statement 

for 


Polychlorinated Biphenyls (PCBs) 


This Public Health Statement is the summary chapter from the 
Toxicological Profile for polychlorinated biphenyls (PCBs). It 
is one in a series of Public Health Statements about hazardous 
substances and their health effects. A shorter version, the 
ToxFAQs™, is also available. This information is important 
because this substance may harm you. The effects of exposure 
to any hazardous substance depend on the dose, the duration, 
how you are exposed, personal traits and habits, and whether 
other chemicals are-present. For more information, call the 
ATSDR Information Center at 1-888-422-8737. 

This public health statement tells you about polychlorinated 
biphenyls (PCBs) and the effects of exposure. 

The Environmental Protection Agency (EPA) identifies the most 
serious hazardous waste sites in the nation. These sites make up 
the National Priorities List (NPL) and are the sites targeted for 
long-term federal cleanup activities. PCBs have been found in at 
least 500 of the 1,598 current or former NPL sites. However, the 
total number of NPL sites evaluated for PCBs is not known. As 
more sites are evaluated, the sites at which PCBs are found may 
increase. This information is important because exposure to PCBs 
may harm you and because these sites may be sources of exposure. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You are exposed to a substance only when you come in 
contact with it. You may be exposed by breathing, eating, or 
drinking the substance, or by skin contact. 

If you are exposed to PCBs, many factors determine whether you'll 
be harmed. These factors include the dose (how much), the 
duration (how long), and how you come in contact with them. You 
must also consider the other chemicals you're exposed to and your 
age, sex, diet, family traits, lifestyle, and state of health. 

1.1 What are polychlorinated biphenyls (PCBs)? 
PCBs are a group of synthetic organic chemicals that can cause a 
number of different harmful effects. There are no known natural 
sources of PCBs in the environment. PCBs are either oily liquids 
or solids and are colorless to light yellow. Some PCBs are volatile 
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and may exist as a vapor in air. They have no known smell or 
taste. PCBs enter the environment as mixtures containing a variety 
of individual chlorinated biphenyl components, known as 
congeners, as well as impurities. Because the health effects of 
environmental mixtures of PCBs are difficult to evaluate, most of 
the information in this toxicological profile is about seven types of 
PCB mixtures that were commercially produced. These 
seven kinds of PCB mixtures include 35% of all the PCBs 
commercially produced and 98% of PCBs sold in the United 
States since 1970. Some commercial PCB mixtures are known in 
the United States by their industrial trade name, Aroclor. For 
example, the name Aroclor 1254 means that the mixture contains 
approximately 54% chlorine by weight, as indicated by the second 
two digits in the name. Because they don't bum easily and are 
good insulating materials, PCBs were used widely as coolants and 
lubricants in transformers, capacitors, and other electrical 
equipment. The manufacture of PCBs stopped in the United States 
in August 1977 because there was evidence that PCBs build up in 
the environment and may cause harmful effects. Consumer 
products that may contain PCBs include old fluorescent lighting 
fixtures, electrical devices or appliances containing PCB 
capacitors made before PCB use was stopped, old microscope oil, 
and old hydraulic oil. You can find further information on the 
physical properties and uses of PCBs in Chapters 4 and 5 of the 
toxicological profile. 

back to top 

1.2 What happens to polychlorinated biphenyls (PCBs) 
when they enter the environment? 
Before 1977, PCBs entered the air, water, and soil during their 
manufacture and use in the United States. Wastes that contained 
PCBs were generated at that time, and these wastes were often 
placed in landfills. PCBs also entered the environment from 
accidental spills and leaks during the transport of the chemicals, or 
from leaks or fires in transformers, capacitors, or other products 
containing PCBs. Today, PCBs can still be released into the 
environment from poorly maintained hazardous waste sites that 
contain PCBs; illegal or improper dumping of PCB wastes, such as 
old transformer fluids; leaks or releases from electrical 
transformers containing PCBs; and disposal of PCB-containing 
consumer products into municipal or other landfills not designed 
to handle hazardous waste. PCBs may be released into the 
environment by the burning of some wastes in municipal and 
industrial incinerators. 

Once in the environment, PCBs do not readily break down and 
therefore may remain for very long periods of time. They can 
easily cycle between air, water, and soil. For example, PCBs can 
enter the air by evaporation from both soil and water. In air, PCBs 
can be carried long distances and have been found in snow and sea 
water in areas far away from where they were released into the 
environment, such as in the arctic. As a consequence, PCBs are 
found all over the world. In general, the lighter the type of PCBs, 
the further they may be transported from the source of 
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contamination. PCBs are present as solid particles or as a vapor in 
the atmosphere. They will eventually return to land and water by 
settling as dust or in rain and snow. In water, PCBs may be 
transported by currents, attach to bottom sediment or particles in 
the water, and evaporate into air. Heavy kinds of PCBs are more 
likely to settle into sediments while lighter PCBs are more likely 
to evaporate to air. Sediments that contain PCBs can also release 
the PCBs into the surrounding water. PCBs stick strongly to soil 
and will not usually be carried deep into the soil with rainwater. 
They do not readily break down in soil and may stay in the soil for 
months or years; generally, the more chlorine atoms that the PCBs 
contain, the more slowly they break down. Evaporation appears to 
be an important way by which the lighter PCBs leave soil. As a 
gas, PCBs can accumulate in the leaves and above-ground parts of 

-—-___= --plants-and-food crops. ••--.. 

PCBs are taken up into the bodies of small organisms and fish in 
water. They are also taken up by other animals that eat these 
aquatic animals as food. PCBs especially accumulate in fish and 
marine mammals (such as seals and whales) reaching levels that 
may be many thousands of times higher than in water. PCB levels 
are highest in animals high up in the food chain. You can find 
more information about what happens to PCBs in the environment 
in Chapter 6 of the toxicological profile. 

back to top 

1.3 How might I be exposed to polychlorinated biphenyls 
(PCBs)? 
Although PCBs are no longer made in the United States, people 
can still be exposed to them. Many older transformers and 
capacitors may still contain PCBs, and this equipment can be used 
for 30 years or more. Old fluorescent lighting fixtures and old 
electrical devices and appliances, such as television sets and 
refrigerators, therefore may contain PCBs if they were made 
before PCB use was stopped. When these electric devices get hot 
during operation, small amounts of PCBs may get into the air and 
raise the level of PCBs in indoor air. Because devices that contain 
PCBs can leak with age, they could also be a source of skin 
exposure to PCBs. 

Small amounts of PCBs can be found in almost all outdoor and 
indoor air, soil, sediments, surface water, and animals. However, 
PCB levels have generally decreased since PCB production 
stopped in 1977. People are exposed to PCBs primarily from 
contaminated food and breathing contaminated air. The major 
dietary sources of PCBs are fish (especially sportfish that were 
caught in contaminated lakes or rivers), meat, and dairy products. 
Between 1978 and 1991, the estimated daily intake of PCBs in 
adults from dietary sources declined from about 1.9 nanograms (a 
nanogram is a billionth part of a gram) to less than 0.7 nanograms. 
PCB levels in sportfish are still high enough so that eating PCB-
contaminated fish may be an important source of exposure for 
some people. Recent studies on fish indicate maximum 
concentrations of PCBs are a few parts of PCBs in a million parts 
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(ppm) offish, with higher levels found in bottom-feeders such as 
carp. Meat and dairy products are other important sources of PCBs 
in food, with PCB levels in meat and dairy products usually 
ranging from less than 1 part in a billion parts (ppb) of food to a 
few ppb. 

Concentrations of PCBs in subsurface soil at a Superfund site have 
been as high as 750 ppm. People who live near hazardous waste 
sites may be exposed to PCBs by consuming PCB-contaminated 
sportfish and game animals, by breathing PCBs in air, or by 
drinking PCB-contaminated well water. Adults and children may 
come into contact with PCBs when swimming in contaminated 
water and by accidentally swallowing water during swimming. 
However, both of these exposures are far less serious than 

_ ~~__̂ e-.— -----exposures from ingesting PCB-contaminated food (particularly -.., _,,.-,-., 
sportfish and wildlife) or from breathing PCB-contaminated air. 

Workplace exposure to PCBs can occur during repair and 
maintenance of PCB transformers; accidents, fires, or spills 
involving PCB transformers and older computers and instruments; 
and disposal of PCB materials. In addition to older electrical 
instruments and fluorescent lights that contain PCB-filled 
capacitors, caulking materials, elastic sealants, and heat insulation 
have also been known to contain PCBs. Contact with PCBs at 
hazardous waste sites can happen when workers breathe air and 
touch soil containing PCBs. Exposure in the contaminated 
workplace occurs mostly by breathing air containing PCBs and by 
touching substances that contain PCBs. You can find more 
information about exposure to PCBs in Chapter 6 of the 
toxicological profile. 

back to top 

1.4 How can polychlorinated biphenyls (PCBs) enter and 
leave my body? 
If you breathe air that contains PCBs, they can enter your body 
through your lungs and pass into the bloodstream. We do not 
know how fast or how much of the PCBs that are breathed will 
pass into the blood. A common way for PCBs to enter your body 
is by eating meat or fish products or other foods that contain 
PCBs. Exposure from drinking water is less than from food. It is 
also possible that PCBs can enter your body by breathing indoor 
air or by skin contact in buildings that have the kinds of old 
electrical devices that contain and can leak PCBs. For people 
living near waste sites or processing or storage facilities, and for 
people who work with or around PCBs, the most likely ways that 
PCBs will enter their bodies are from skin contact with 
contaminated soil and from breathing PCB vapors. Once PCBs are 
in your body, some may be changed by your body into other 
related chemicals called metabolites. Some metabolites of PCBs 
may have the potential to be as harmful as some unchanged PCBs. 
Some of the metabolites may leave your body in the feces in a few 
days, but others may remain in your body fat for months. 
Unchanged PCBs may also remain in your body and be stored for 
years mainly in the fat and liver, but smaller amounts can be found 
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in other organs as well. PCBs collect in milk fat and can enter the 
bodies of infants through breast-feeding. For more information on 
how PCBs can enter and leave your body, see Chapter 3 of the 
toxicological profile. 

back to top 

1.5 How can polychlorinated biphenyls (PCBs) affect my 
health? 
Many studies have looked at how PCBs can affect human health. 
Some of these studies investigated people exposed in the 
workplace, and others have examined members of the general 
population. Skin conditions, such as acne and rashes, may occur in 
people exposed to high levels of PCBs. These effects on the skin 
are well documented, but are not likely to result from exposures in 

_...-:-...--..-	 the general population. Most of the human studies have many 

shortcomings, which make it difficult for scientists to establish a 

clear association between PCB exposure levels and health effects. 

Some studies in workers suggest mat exposure to PCBs may also 

cause irritation of the nose and lungs, gastrointestinal discomfort, 

changes in the blood and liver, and depression and fatigue. 

Workplace concentrations of PCBs, such as those in areas where 

PCB transformers are repaired and maintained, are higher than 

levels in other places, such as air in buildings that have electrical 

devices containing PCBs or in outdoor air, including air at 

hazardous waste sites. Most of the studies of health effects of 

PCBs in the general population examined children of mothers who 

were exposed to PCBs. The possible health effects of PCBs in 

children are discussed in Section 1.6. 


To protect the public from the harmful effects of toxic chemicals 
and to find ways to treat people who have been harmed, scientists 
use many tests. 

One way to see if a chemical will hurt people is to learn how the 
chemical is absorbed, used, and released by the body; for some 
chemicals, animal testing may be necessary. Animal testing may 
also be used to identify health effects such as cancer or birth 
defects. Without laboratory animals, scientists would lose a basic 
method to get information needed to make wise decisions to 
protect public health. Scientists have the responsibility to treat 
research animals with care and compassion. Laws today protect 
the welfare of research animals, and scientists must comply with 
strict animal care guidelines. 

Rats that ate food containing large amounts of PCBs for short 
periods of time had mild liver damage, and some died. Rats, mice, 
or monkeys that ate smaller amounts of PCBs in food over several 
weeks or months developed various kinds of health effects, 
including anemia, acne-like skin conditions, and liver, stomach, 
and thyroid gland injuries. Other effects caused by PCBs in 
animals include reductions in the immune system function, 
behavioral alterations, and impaired reproduction. Some PCBs can 
mimic or block the action of hormones from the thyroid and other 
endocrine glands. Because hormones influence the normal 
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functioning of many organs, some of the effects of PCBs may 
result from, endocrine changes. PCBs are not known to cause birth 
defects. Only a small amount of information exists on health 
effects in animals exposed to PCBs by skin contact or breathing. 
This information indicates that liver, kidney, and skin damage 
occurred in rabbits following repeated skin exposures, and that a 
single exposure to a large amount of PCBs on the skin caused 
death in rabbits and mice. Breathing PCBs over several months 
also caused liver and kidney damage in rats and other animals, but 
the levels necessary to produce these effects were very high. For 
more information on how PCBs can affect your health, see 
Chapters 2 and 3 of the toxicological profile. 

Studies of workers provide evidence that PCBs were associated 
-  — with certain types of cancer-in.humans,..suehvas cancer of the liver _._-_. 

and biliary tract. Rats that ate commercial PCB mixtures 
throughout their lives developed liver cancer. Based on the 
evidence for cancer in animals, the Department of Health and 
Human Services (DHHS) has stated that PCBs may reasonably be 
anticipated to be carcinogens. Both EPA and the International 
Agency for Research on Cancer (IARC) have determined that 
PCBs are probably carcinogenic to humans. 

back to top 

1.6 How can polychlorinated biphenyls (PCBs) affect 
children? 
This section discusses potential health effects from exposures 
during the period from conception to maturity at 18 years of age in 
humans. 

Children are exposed to PCBs in the same way as are adults: by 
eating contaminated food, breathing indoor air in buildings that 
have electrical devices containing PCBs, and drinking 
contaminated water. Because of their smaller weight, children's 
intake of PCBs per kilogram of body weight may be greater than 
that of adults. In addition, a child's diet often differs from that of 
adults. A Food and Drug Administration (FDA) study in 1991 
estimated dietary intakes of PCBs for infants (6 months) and 
toddlers (2 years) of less than 0.001 and 0.002 ug/kg/day. Children 
who live near hazardous waste sites may accidentally eat some 
PCBs through hand-to-mouth behavior, such as by putting dirty 
hands or other soil/dirt covered objects in their mouths, or eating 
without washing their hands. Some children also eat dirt on ^ 
purpose; this behavior is called pica. Children could also be 
exposed by playing with old appliances or electrical devices that 
contain PCBs. 

It is possible that children could be exposed to PCBs following 
transport of the chemical on clothing from the parent's workplace 
to the home. House dust in homes of workers exposed to PCBs 
contained higher than average levels of PCBs. PCBs have also 
been found on the clothing of firefighters following transformer 
fires. The most likely way infants will be exposed is from breast 
milk that contains PCBs. Fetuses in the womb are also exposed 
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from the exposed mother. 

In one study of women exposed to relatively high concentrations 
of PCBs in the workplace during pregnancy, their babies weighed 
slightly less at birth than babies born to women exposed to lower 
concentrations of PCBs. Studies of women who consumed high 
amounts offish contaminated with PCBs and other chemicals also 
had babies that weighed less than babies from women who did not 
eat fish. Similar observations have been made in some studies of 
women with no known high exposure to PCBs, but not all studies 
have confirmed these findings. Babies born to women who ate fish 
contaminated with PCBs before and during pregnancy showed 
abnormal responses to tests of infant behavior. Some of these 
behaviors, such as problems with motor skills and a decrease in 
short_te_m^memoî __-pe_sisted-for-severaI years. However, in these 
studies, the women may have been exposed to other chemicals. 
Other studies suggest that the immune system may be affected in 
children born to and nursed by mothers exposed to increased 
levels of PCBs. There are no reports of structural birth defects in 
humans caused by exposure to PCBs or of health effects of PCBs 
in older children. It is not known whether PCB exposure can cause 
in skin acne and rashes in children as occurs in some adults, 
although it is likely that the same effects would occur at very high 
PCB exposure levels. 

Animal studies have shown harmful effects in the behavior of very 
young animals when their mothers were exposed to PCBs and they 
were exposed in the womb or by nursing. In addition, some animal 
studies suggest that exposure to PCBs causes an increased 
incidence of prenatal death and changes in the immune system, 
thyroid, and reproductive organs. Studies in monkeys showed that 
young animals developed skin effects from nursing after their 
mothers were exposed to PCBs. Some studies indicate that very 
high doses of PCBs may cause structural birth defects in animals. 

Children can be exposed to PCBs both prenatally and from breast 
milk. PCBs are stored in the mother's body and can be released 
during pregnancy, cross the placenta, and enter fetal tissues. 
Because PCBs dissolve readily in fat, they can accumulate in 
breast milk fat and be transferred to babies and young children. 
PCBs have been measured in umbilical cord blood and in breast 
milk. Some studies have estimated that an infant who is breast fed 
for 6 months may accumulate in this period 6—12% of the total 
PCBs that will accumulate during its lifetime. However, in most 
cases, the benefits of breast-feeding outweigh any risks from 
exposure to PCBs in mother's milk. You should consult your 
health care provider if you have any concerns about PCBs and 
breast feeding. Because the brain, nervous system, immune 
system, thyroid, and reproductive organs are still developing in the 
fetus and child, the effects of PCBs on these target systems may be 
more profound after exposure during the prenatal and neonatal 
periods, making fetuses and children more susceptible to PCBs 
than adults. 
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More information regarding children's health and PCBs can be 
found in Chapter 3 (Section 3.7) of the toxicological profile. 

back to top 

1.7 How can families reduce their risk of expsoure to 
polychlorinated biphenyls (PCBs)? 
If your doctor finds that you have been exposed to significant 
amounts of polychlorinated biphenyls, ask whether your children 
might also be exposed. Your doctor might need to ask your state 
health department to investigate. 

You and your children may be exposed to PCBs by eating fish or 
wildlife caught from contaminated locations. Certain states, Native 
American tribes, and U.S. territories have issued fish and wildlife 

...__.._•_-__.-_ advisories .to-warn people-about PCB-contaminated fish and fish- . 
eating wildlife. These advisories will tell you what types and sizes 
offish and game animals are of concern. An advisory may 
completely ban eating fish or game or tell you to limit your meals 
of a certain fish or game type. For example, an advisory may tell 
you not to eat a certain type of fish or game more than once a 
month. The advisory may tell you only to eat certain parts of the 
fish or game and how to prepare or cook the fish or game to 
decrease your exposure to PCBs. The fish or wildlife advisory may 
have special restrictions to protect pregnant women, nursing 
mothers, and young children. To reduce your children's exposure 
to PCBs, obey these advisories. Additional information on fish and 
wildlife advisories for PCBs, including states that have advisories, 
is provided in Chapter 6 (Section 6.7) and Chapter 8 of the 
toxicological profile. You can consult your local and state health 
departments or state natural resources department on how to obtain 
PCB advisories, as well as other important information, such as 
types of fish and wildlife and the locations that the advisories 
apply to. 

Children should be told that they should not play with old 
appliances, electrical equipment, or transformers, since they may 
contain PCBs. Children who live near hazardous waste sites 
should be discouraged from playing in the dirt near these sites and 
should not play in areas where there was a transformer fire. In 
addition, children should be discouraged from eating dirt, and 
careful handwashing practices should be followed. 

As mentioned in Section 1.3 of the profile, workplace exposure to 
PCBs can still occur during repair and maintenance of old PCB 
transformers; accidents, fires, or spills involving these 
transformers or other PCB-containing items; and disposal of PCB 
materials. If you are exposed to PCBs in the workplace, it may be 
possible to carry them home from work. Your occupational health 
and safety officer at work can tell you whether the chemicals you 
work with may contain PCBs and are likely to be carried home on 
your clothes, body, or tools. If this is the case, you should shower 
and change clothing before leaving work, and your work clothes 
should be kept separate from other clothes and laundered 
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separately. 
back to top 

1.8 Is there a medical test to determine whether I have 
been exposed to polychlorinated biphenyls (PCBs)? 
Levels of PCBs in the environment were zero before PCBs were 
manufactured. Now, all people in industrial countries have some 
PCBs in their bodies. There are tests to determine whether PCBs 
are in the blood, body fat, and breast milk. These are not regular or 
routine clinical tests, such as the one for cholesterol, but could be 
ordered by a doctor to detect PCBs in people exposed to them in 
the environment and at work. If your PCB levels are higher than 
the background levels, this'will show that you have been exposed 
to high levels of PCBs. However, these measurements cannot 
determine the exact amount or type of PCBs that you have been 
exposed to, or how long you have been exposed. Although these 
tests can indicate whether you have been exposed to PCBs to a 
greater extent than the general population, they do not predict 
whether you will develop harmful health effects. Blood tests are 
the easiest, safest, and probably the best method for detecting 
recent exposures to large amounts of PCBs. Results of such tests 
should be reviewed and carefully interpreted by physicians with a 
background in environmental and occupational medicine. Nearly 
everyone has been exposed to PCBs because they are found 
throughout the environment, and people are likely to have 
detectable amounts of PCBs in their blood, fat, and breast milk. 
Recent studies have shown that PCB levels in tissues from United 
States population are now declining. Additional information on 
tests used to determine whether you have been exposed to PCBs 
can be found in Chapter 3 (Section 3.11) and Chapter 7 
(Section 7.1) of the toxicological profile. 

back to top 

1.9 What recommendations has the federal government 
made to protect human health? 
The federal government develops regulations and 
recommendations to protect public health . Regulations can be 
enforced by law. Federal agencies that develop regulations for 
toxic substances include the Environmental Protection Agency 
(EPA), the Occupational Safety and Health Administration 
(OSHA), and the Food and Drug Administration (FDA). 
Recommendations provide valuable guidelines to protect public 
health but cannot be enforced by law. Federal organizations that 
develop recommendations for toxic substances include the Agency 
for Toxic Substances and Disease Registry (ATSDR) and the 
National Institute for Occupational Safety and Health (NIOSH). 

Regulations and recommendations can be expressed in not-to
exceed levels in air, water, soil, or food that are usually based on 
levels that affect animals; then they are adjusted to help protect 
people. Sometimes these not-to-exceed levels differ among federal. 
organizations because of different exposure times (an 8-hour 
workday or a 24-hour day), the use of different animal studies, or 
other factors. 
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Recommendations and regulations are periodically updated as 
more information becomes available. For the most current 
information, check with the federal agency or organization that 
provides it. Some regulations and recommendations for PCBs 
include the following: 

The EPA standard for PCBs in drinking water is 0.5 parts of PCBs 
per billion parts (ppb) of water. For the protection of human health 
from the possible effects of drinking the water or eating the fish or 
shellfish from lakes and streams that are contaminated with PCBs, 
the EPA regulates that the level of PCBs in these waters be no 
greater than 0.17 parts of PCBs per trillion parts (ppt) of water. 
States with fish and wildlife consumption advisories for PCBs are 
identified in Chapter 6 (Section 6.7) and Chapter 8 of the 
toxicological profile. . . _ . .. .... _,...,._, 

The FDA has set residue limits for PCBs in various foods to 
protect from harmful health effects. FDA required limits include 
0.2 parts of PCBs per million parts (ppm) in infant and junior 
foods, 0.3 ppm in eggs, 1.5 ppm in milk and other dairy products 
(fat basis), 2 ppm in fish and shellfish (edible portions), and 3 ppm 
in poultry and red meat (fat basis). 

OSHA regulates that workers not be exposed by inhalation over a 
period of 8 hours for 5 days per week to more than 1 milligram per 
cubic meter of air (mg/m3) for 42% chlorine PCBs, or to 
0.5 mg/m3 for 54% chlorine PCBs. 

NIOSH recommends that workers not breathe air containing 42 or 
54% chlorine PCB levels higher than 1 microgram per cubic meter 
of air (ug/m3) for a 10-hour workday, 40-hour workweek. 

EPA requires that companies that transport, store, or dispose of 
PCBs follow the rules and regulations of the federal hazardous 
waste management program. EPA also limits the amount of PCBs 
put into publicly owned waste water treatment plants. To minimize 
exposure of people to PCBs, EPA requires that industry tell the 
National Response Center each time 1 pound or more of PCBs 
have been released to the environment. 

For more information on federal and state regulations and 
guidelines for PCBs, see Chapter 8 of the toxicological profile. 

back to top 

1.10 Where can I get more information? 

If you have any more questions or concerns, please contact 

your community or state health or environmental quality 

department or: 


Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 
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Information line and technical assistance: 

Phone: 888-422-8737 

FAX:(770)-488-4178 


ATSDR can also tell you the location of occupational and 

environmental health clinics. These clinics specialize in 

recognizing, evaluating, and treating illnesses resulting from 

exposure to hazardous substances. 


To order toxicological profiles, contact: 

National Technical Information Service 

5285 Port Royal Road 

Springfield, VA 22161 

Phone: 800-553-6847 or 703-605-6000 
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This Public Health Statement is the summary chapter from the 
Toxicological Profile for chlordane. It is one in a series of 
Public Health Statements about hazardous substances and 
their health effects. A shorter~ver-1!m7fhe^-'XFAQ-TM, is also 
available. This information is important because this 
substance may harm you. The effects of exposure to any 
hazardous substance depend on the dose, the duration, how 
you are exposed, personal traits and habits, and whether other 
chemicals are present. For more information, call the ATSDR 
Information Center at 1-888-422-8737. 

This Statement was prepared to give you information about 
chlordane and to emphasize the human health effects that may 
result from exposure to it. The Environmental Protection Agency 
(EPA) has identified 1,350 hazardous waste sites as the most 
serious in the nation. These sites comprise the "National Priorities 
List" (NPL): Those sites which are targeted for long-term federal 
cleanup activities. Chlordane has been found in at least 176 of the 
sites on the NPL. However, the number of NPL sites evaluated for 
chlordane is not known. As EPA evaluates more sites, the number 
of sites at which chlordane is found may increase. This 
information is important because exposure to chlordane may cause 
harmful health effects and because these sites are potential or 
actual sources of human exposure to chlordane. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You can be exposed to a substance only when you come 
in contact with it. You can be exposed by breathing, eating, 
drinking, or through skin contact with substances containing 
chlordane. 

If you are exposed to a substance such as chlordane, many factors 
will determine whether harmful health effects will occur and what 
the type and severity of those health effects will be. These factors 
include the dose (how much), the duration (how long), the route or 
pathway by which you are exposed (breathing, eating, drinking, or 
skin contact), the other chemicals to which you are exposed, and 
your individual characteristics such as age, gender, nutritional 
status, family traits, life-style, and state of health. 
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1.1 What is chlordane? 
Chlordane is a man-made chemical that was used as a pesticide in 
the United States from 1948 to 1988. It is sometimes referred to by 
the trade names Octachlor® and Velsicol 1068®. It is a thick 
liquid whose color ranges from colorless to amber, depending on 
its purity. It may have no smell or a mild, irritating smell. We do 
not know what it tastes like. Chlordane is not a single chemical, 
but is a mixture of many related chemicals, of which about 10 are 
major components. Some of the major components are trans-
chlordane, cis-chlordane, beta-chlordene, heptachlor, and trans
nonachlor. Chlordane does not dissolve in water. Therefore, before 
it can be used as a spray, it must be placed in water with 
emulsifiers (soap-like substances), which results in a milky-
looking mixture. 

From 1983 until 1988, chlordane's only approved use was to 
control termites in homes. The pesticide was applied underground 
around the foundation of homes. When chlordane is used in the 
soil around a house, it kills termites that come into contact with it. 

Before 1978, chlordane was also used as a pesticide on agricultural 
crops, lawns, and gardens and as a fumigating agent. Because of 
concerns over cancer risk, evidence of human exposure and build 
up in body fat, persistence in the environment, and danger to 
wildlife, the EPA canceled the use of chlordane on food crops and 
phased out other above-ground uses over the next 5 years. In 1988, 
when the EPA canceled chlordane's use for controlling termites, 
all approved use of chlordane in the United States stopped. 
Manufacture for export continues. 

back to top 

1.2 What happens to chlordane when it enters the 
environment? 
When used as a pesticide on crops, on lawns and gardens, and to 
control termites in houses, chlordane enters the environment. 
Although it is no longer used in the United States, it may be used 
in other countries. In soil, it attaches strongly to particles in the 
upper layers of soil and is unlikely to enter into groundwater. It is 
not known whether chlordane breaks down in most soils. If 
breakdown occurs, it is very slow. Chlordane is known to remain 
in some soils for over 20 years. Persistence is greater in heavy, 
clayey or organic soil than in sandy soil. Most chlordane is lost 
from soil by evaporation. Evaporation is more rapid from light, 
sandy soils than from heavy soils. Half of the chlordane applied to 
the soil surface may evaporate in 2 to 3 days. Evaporation is much 
slower after chlordane penetrates into the soil. In water, some 
chlordane attaches strongly to sediment and particles in the water 
column and some is lost by evaporation. It is not known whether 
much breakdown of chlordane occurs in water or in sediment. 
Chlordane breaks down in the atmosphere by reacting with light 
and with some chemicals in the atmosphere. However, it is 
sufficiently long lived that it may travel long distances and be 
deposited on land or in water far from its source. Chlordane or the 
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chemicals that chlordane changes into accumulate in fish, birds, 
and mammals. Chlordane stays in the environment for many years 
and is still found in food, air, water, and soil. Chlordane is still 
commonly found in some form in the fat of fish, birds, mammals, 
and almost all humans. 

back to top 

1.3 How might I be exposed to chlordane? 
Everyone in the United States has been exposed to low levels of 
chlordane. A more relevant question is whether or not you may 
have been exposed to high levels of chlordane. Before its ban in 
1988, you might have been exposed to high levels of chlordane if 
you worked in the manufacture, formulation, or application of 
chlordane. Therefore, farmers and lawn-care workers may have 
been exposed to chlordane before 1978, and pest control workers 

" may have been exposed to chlordane before 1988 by skin contact 
and breathing dust and vapor. A national survey conducted from 
1980 to 1983 estimated that 3,732 workers were potentially 
exposed to chlordane in the United States. This number of 
potentially exposed workers should have decreased after 
chlordane's use was banned in the United States. However, the ban 
on chlordane did not eliminate it from your environment, and 
some of your opportunities for exposure to chlordane continue. 

Today, people receive the highest exposure to chlordane from 
living in homes that were treated with chlordane for termites. 
Chlordane may be found in the air in these homes for many years 
after treatment. Houses in the deep south and southwest were most 
commonly treated. However, chlordane use extended from the 
lower New England States south and west to California. Houses 
built since 1988 have not been treated with chlordane for termite 
control. You can determine if your home was treated with 
chlordane by examining your records or contacting your termite 
treatment service. 

Over 50 million persons have lived in chlordane-treated homes. 
Indoor air in the living spaces of treated homes have been found to 
contain average levels of between 0.00003 and 0.002 milligram 
(mg) of chlordane in a cubic meter of air (mg/m3). However, 
levels as high as 0.06 mg/m3 have been measured in the living 
areas of these homes. Even higher levels are found in basements 
and crawl spaces. 

The most common source of chlordane exposure is from ingesting 
chlordane- contaminated food. Chlordane remains in the food 
supply because much of the farmland was treated with chlordane 
in the 1960s and 1970s, and it remains in some soil for over 20 
years. However, since chlordane has been banned, the levels in 
soils would be expected to decrease with the passage of time. 
Chlordane may also be found in fish and shellfish caught in 
chlordane-contaminated waters. If you are in doubt about whether 
a lake or river is contaminated, call your local Game and Fish or 
Health departments. Chlordane is almost never detected in 
drinking water. A survey conducted by the Food and Drug 
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Administration (FDA) determined daily intake of chlordane from 
food to be 0.0013 microgram per kilogram of body weight (ug/kg) 
for infants and 0.0005-0.0015 ug/kg for teenagers and adults (a 
microgram is one thousandth of a milligram). The average adult 
would, therefore, consume about 0.11 ug of chlordane. 

You may come into contact with chlordane while digging in soil 
around the foundation of homes where it was applied to protect the 
homes against termites. Soil may also be contaminated with 
chlordane around certain NPL hazardous waste sites. Chlordane 
has been found at 176 of 1,350 hazardous waste sites on the NPL 
in the United States. The highest level of chlordane found in soil 
near an NPL site was 344 ppm. People may be exposed to 
chlordane at these sites by breathing low levels of chlordane 

.:_. _... _ -volatilizing from the soil or from touching the soil..Levels of 

chlordane found in groundwater near NPL sites containing 

chlordane ranged from 0.02 to 830 parts of chlordane per billion 

parts of water (ppb). 


Finally, some chlordane may be left over from pre-ban days. Old 
containers of material thought to contain chlordane should be 
disposed of carefully and contact with the skin and breathing 
vapors should be avoided. 

back to top 

1.4 How can chlordane enter and leave my body? 
Chlordane can enter the body through the skin if skin contact 
occurs with contaminated soils, through the lungs if breathed in 
with contaminated air, and through the digestive, tract if 
swallowed. Uptake through the skin and digestive tract increases if 
chlordane is in an oily mixture, which might occur at hazardous 
waste sites. The importance of each of these ways for chlordane to 
enter the body depends on the kind of exposure. For example, 
people living in houses that have been treated with chlordane will 
be exposed mostly by breathing the vapor in the air. Workers who 
sprayed chlordane as a pesticide were exposed mostly by breathing 
the compound in the air and by contact with the skin. Other people 
may be exposed to small quantities by eating food or drinking 
water that contains chlordane. People at or near waste sites may be 
exposed by touching chlordane in the soil, by breathing chlordane 
that evaporates into the air, by drinking water that contains 
chlordane or by eating contaminated fish or crops. The amount of 
chlordane that enters the body depends on the amount in air, food, 
or water, and the length of time a person is exposed to it. Most 
chlordane that enters the body leaves in a few days, mostly in the 
feces, and a much smaller amount leaves in the urine. Chlordane 
and its breakdown products may be stored in body fat, where they 
cause no bad effects, unless released from body fat in large 
amounts. It may take months or years before the chlordane and the 
breakdown products that are stored in fat are able to leave the 
body. 

back to top 

1.5 How can chlordane affect my health? 
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Most health effects in humans that may be linked to chlordane 
exposure are on the nervous system, the digestive system, and the 
liver. These effects were seen mostly in people who swallowed 
chlordane mixtures. Large amounts of chlordane taken by mouth 
can cause convulsions and death. Convulsions occurred in a man 
who had long-term skin contact with soil containing large amounts 
of chlordane. Swallowing small amounts or breathing air 
containing high concentrations of chlordane vapors can cause a 
variety of nervous system effects, including headaches, irritation, 
confusion, weakness, and vision problems, as well as upset 
stomach, vomiting, stomach cramps, diarrhea, and jaundice. 

No harmful effects on health have been confirmed in studies of 
workers who made chlordane. One study found minor changes in 

_. liver-function in workers in Japan who used chlordane as a 
pesticide. There are indications that chlordane may cause anemia 
and other changes in the blood cells, but the evidence is not very 
strong. 

Animals given high levels of chlordane by mouth for short periods 
of time died or had convulsions. Long-term exposure of animals to 
chlordane in their food caused harmful effects in the liver. It is not 
known whether chlordane will cause cancer in humans after long-
term exposure. Studies of workers who made or used chlordane do 
not link exposure with cancer, but the information is not sufficient 
to know for sure. Mice fed low levels of chlordane in their food 
for most of their lifetimes developed liver cancer. The 
International Agency for Research on Cancer (IARC) has 
determined that chlordane is not classifiable as to its 
carcinogenicity to humans. It is not known whether chlordane will 
cause reproductive or birth defects in humans. Studies of workers 
who made or used chlordane do not link exposure to the chemical 
with birth defects, but there are not enough studies in humans to 
know for sure. There is some evidence that animals exposed 
before birth or while nursing develop behavioral effects while 
growing up. 

back to top 

1.6 Is there a medical test to determine whether I have 
been exposed to chlordane? 
Chlordane and its breakdown products (metabolites) can be 
measured in human blood, urine, feces, and breast milk. Tests 
have shown that most Americans have low levels of chlordane 
metabolites in their body fat. The breakdown products can stay in 
body fat for very long periods, so finding them in body fat or 
breast milk does not tell how much or how long ago exposure to 
chlordane occurred. Not all of the breakdown products are specific 
for chlordane. Finding chlordane and/or breakdown products in 
your body also cannot predict what health effects will occur, if 
any. Levels in blood and fat can be tested, although the tests are 
not routinely available. 

back to top 

1.7 What recommendations has the federal government 
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made to protect human health? 
The EPA guidelines for drinking water suggest that no more than 
60 ppb chlordane should be present in drinking water that children 
consume for no longer than 10 days. Drinking water should 
contain no more than 0.5 ppb for children or 2 ppb for adults if 
they drink the water for longer periods. 

EPA stopped all use of chlordane on food crops, effective March 
1978. Until 1988, EPA permitted chlordane use for termite control 
or dipping the roots or tops of nonfood plants. On April 14, 1988, 
however, EPA stopped all sales and commercial use of chlordane. 

_...-_,

The Food and Drug Administration has established that the levels 
of chlordane and its breakdown products in most fruits and 

 -̂__--̂ veg€*ables should-not be greater than 300 ppb and in animal fat
and fish should not be greater than 100 ppb. 

...,- -..._-_, 

Federal regulations limit the amount of chlordane that factories 
can release into waste water. The EPA requires industry to report 
releases or spills of 1 pound or more. A temporary guideline of the 
National Research Council indicated that 0.005 mg/m3 should be 
the maximum amount allowed in the air of military housing. 

The Occupational Safety and Health Administration (OSHA) 
regulates chlordane levels in the workplace. The maximum 
allowable level in workplace air is 0.5 mg/m3 for a person who is 
exposed for 8 hours per workday and 40 hours per workweek. The 
National Institute for Occupational Health and Safety (NIOSH) 
also recommends an exposure limit of 5 mg/m3 for a person 
exposed to chlordane in the workplace for 8 hours per workday 
and 40 hours per workweek. 

back to top 

1.8 Where can I get more information? 
If you have any more questions or concerns, please contact 
your community or state health or environmental quality 
department or: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

Information line and technical assistance: 

Phone:888-422-8737
FAX: (770)-488-4178 

' 

ATSDR can also tell you the location of occupational and 
environmental health clinics. These clinics specialize in 
recognizing, evaluating, and treating illnesses resulting from 
exposure to hazardous substances. 
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To order toxicological profiles, contact: 

National Technical Information Service 
5285 Port Royal Road : 
Springfield, VA 22161 
Phone: 800-553-6847 or 703-605-6000 

back to top 
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Aldrin/Dieldrin 

(Aldrin/Dieldrin) 

CAS# Aldrin 309-00-2 

Dieldrin 60-57-1 


This fact sheet answers the most frequently asked health 
'questions about; _rfd-__isand dieldrin. For more information, 
you may call the ATSDR Information Center at 1-888-422
8737. This fact sheet is one in a series of summaries about 
hazardous substances and their health effects. This 
information is important because this substance may harm 
you. The effects of exposure to any hazardous substance 
depend on the dose, the duration, how you are exposed, 
personal traits and habits, and whether other chemicals are 
present. 

(HIGHLIGHTS: Exposure to aldrin and dieldrin happens 

i mostly from eating contaminated foods, such as root crops, 

(fish, or seafood. Aldrin and dieldrin build up in the body 

(after years of exposure and can affect the nervous system. 

I Aldrin has been found in at least 207 of the 1,613 National 

(Priorities List sites identified by the Environmental 

(Protection Agency (EPA). Dieldrin has been found in at least 

(287 of the 1,613 sites. 


What are aldrin and dieldrin? v 

Aldrin and dieldrin are insecticides with similar chemical 
structures. They are discussed together in this fact sheet because 
aldrin quickly breaks down to dieldrin in the body and in the 
environment. Pure aldrin and dieldrin are white powders with a 
mild chemical odor. The less pure commercial powders have a tan 
color. Neither substance occurs naturally in the environment 

From the 1950s until 1970, aldrin and dieldrin were widely used 
pesticides for crops like com and cotton. Because of concerns 
about damage to the environment and potentially to human health, 
EPA banned all uses of aldrin and dieldrin in 1974, except to 
control termites. In 1987, EPA banned all uses. 

back to top 

What happens to aldrin and dieldrin when they enter the 
environment? 

•	 Sunlight and bacteria change aldrin to dieldrin so that we 
mostly find dieldrin in the environment. 

•	 They bind tightly to soil and slowly evaporate to the air. 
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Interaction Profiles 
Priority List of Hazardous 
Substances 
Division of Toxicology 

•	 Dieldrin in soil and water breaks down very slowly. 
•	 Plants take in and store aldrin and dieldrin from the soil. 
•	 Aldrin rapidly changes to dieldrin in plants and animals. 
•	 Dieldrin is stored in the fat and leaves the body very slowly. 

back to top 

How might I be exposed to aldrin and dieldrin? 
•	 Dieldrin is everywhere in the environment, but at very low 

levels. 
•	 Eating food like fish or shellfish from lakes or streams 

contaminated with either chemical, or contaminated root 
crops, dairy products, or meats. 

•	 Air, surface water, or soil near waste sites may contain 
higher levels. 

•	 Living in homes that were once treated with aldrin or 
dieldrin to control termites.	 • - • 

back to top 

How can aldrin and dieldrin affect my health? 
People who intentionally or accidentally ingested large amounts of 
aldrin or dieldrin suffered convulsions and some died. Health 
effects may also occur after a longer period of exposure to smaller 
amounts because these chemicals build up in the body.. 

Some workers exposed to moderate levels in the air for a long time 
had headaches, dizziness, irritability, vomiting, and uncontrolled 
muscle movements. Workers removed from the source of exposure 
rapidly recovered from most of these effects. 

Animals exposed to high amounts of aldrin or dieldrin also had 
nervous system effects. In animals, oral exposure to lower levels 
for a long period also affected the liver and decreased their ability 
to fight infections. We do not know whether aldrin or dieldrin 
affect the ability of people to fight disease. 

Studies in animals have given conflicting results about whether 
aldrin and dieldrin affect reproduction in male animals and 
whether these chemicals may damage the sperm. We do not know 
whether aldrin or dieldrin affect reproduction in humans. 

backto top 

How likely are aldrin and dieldrin to cause cancer? 
There is no conclusive evidence that aldrin or dieldrin cause 
cancer in humans. Aldrin and dieldrin have shown to cause liver 
cancer in mice. The International Agency for Research on Cancer 
(IARC) has determined that aldrin and dieldrin are not classifiable 
as to human carcinogenicity. The EPA has determined that aldrin 
and dieldrin are probable human carcinogens. 

back to top 

How can aldrin and dieldrin affect children? 
Children can be exposed to aldrin and dieldrin in the same way as 
adults. There are no known unique exposure pathways for 
children. Children who swallowed amounts of aldrin or dieldrin 
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much larger than those found in the environment suffered 
convulsions and some died, as occurred in adults. However, we do 
not know whether children are more susceptible than adults to the 
effects of aldrin or dieldrin. 

We do not know whether aldrin or dieldrin cause birth defects in 
humans. Pregnant animals that ingested aldrin or dieldrin had 
some babies with low birth weight and some with alterations in the 
skeleton. Dieldrin has been found in human breast milk, therefore, 
it can be passed to suckling infants. 
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How can families reduce their risk for exposure to aldrin 
and dieldrin? 

•	 Since aldrinand dieldrin are no longer produced or used, 
exposure to these compounds will occur only from past 
usage. 

•	 Because aldrin and dieldrin were applied to the basement of 
some homes for termite protection, before buying a home 
families should investigate what, if any, pesticides have 
been used within the home. 

back to top 

Is there a medical test to show whether I've been exposed 
to aldrin and dieldrin? 
There are laboratory tests that can measure aldrin and dieldrin in 
your blood, urine, and body tissues. Because aldrin changes to 
dieldrin fairly quickly in the body, the test has to be done shortly 
after you are exposed to aldrin. Since dieldrin can stay in the body 
for months, measurements of dieldrin can be made much longer 
after exposure to either aldrin or dieldrin. The tests cannot tell you 
whether harmful health effects will occur. These tests are not 
routinely available at the doctor's office because they require 
special equipment. 
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Has the federal government made recommendations to 
protect human health? 
The EPA limits the amount of aldrin and dieldrin that may be 
present in drinking water to 0.001 and 0.002 milligrams per liter 
(mg/L) of water, respectively, for protection against health effects 
other than cancer. The EPA has determined that a concentration of 
aldrin and dieldrin of 0.0002 mg/L in drinking water limits the 
lifetime risk of developing cancer from exposure to each 
compound to 1 in 10,000. 

The Occupational Safety and Health Administration (OSHA) sets 
a maximum average of 0.25 milligrams of aldrin arid dieldrin per 
cubic meter of air (0.25 mg/m3) in the workplace during an 8-hour 
shift, 40 hour week. The National Institute for Occupational Safety 
and Health (NIOSH) also recommends a limit of 0.25 mg/m3 for 
both compounds for up to a 10-hour work day, 40-hour week. 

The Food and Drug Administration (FDA) regulates the residues 
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of aldrin and dieldrin in raw foods. The allowable range is from 0 
to 0-1 ppm, depending on the type of food product. 
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Where can I get more information? 
ATSDR can tell you where to find occupational and environmental 
health clinics. Their specialists can recognize, evaluate, and treat 
illnesses resulting from exposure to hazardous substances. You 

—Hfan also contact your community or state health or environmental 
quality department if you have any more questions or concerns. 

For more information, contact: 

Agency for Toxic Substances and Disease Registry 

Division of Toxicology 

1600 Clifton Road NE, Mailstop F-32 

Atlanta, GA 30333 

Phone: 1-888-42-ATSDR (1-888-422-8737) 

FAX: (770)-488-4178 

Email: ATSDRIC(g),cdc.gov 
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 1 MERCURY


1. PUBLIC HEALTH STATEMENT 


This public health statement tells you about mercury and the effects of exposure. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation. These sites make up the National Priorities List (NPL) and are the sites targeted for 

long-term federal cleanup activities. Mercury has been found in at least 714 of the 1,467 current 

or former NPL sites. However, the total number of NP_7sitesreva_uatedfor this substance is n o t  ̂  

known. As more sites are evaluated, the sites at which mercury is found may increase. This 

information is important because exposure to this substance may harm you and because these 

sites may be sources of exposure. 

When a substance is released from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment. This release does not always lead to 

exposure. You are exposed to a substance only when you come in contact with it. You may be 

exposed by breathing, eating, or drinking the substance or by skin contact. 

If you are exposed to mercury, many factors determine whether you'll be harmed. These factors 

include the dose (how much), the duration (how long), and how you come in contact with it. 

You must also consider the other chemicals to which you're exposed, as well as your age, sex, 

diet, family traits, lifestyle, and state of health. 

1.1 WHAT IS MERCURY? 

Mercury occurs naturally in the environment and exists in several forms. These forms can be 

organized under three headings: metallic mercury (also known as elemental mercury), inorganic 

mercury, and organic mercury. Metallic mercury is a shiny, silver-white metal that is a liquid at 

room temperature. Metallic mercury is the elemental or pure form of mercury (i.e., it is not 

combined with other elements). Metallic mercury metal is the familiar liquid metal used in 

thermometers and some electrical switches. At room temperature, some of the metallic mercury 
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will evaporate and form mercury vapors. Mercury vapors are colorless and odorless. The higher 

the temperature, the more vapors will be released from liquid metallic mercury. Some people who 

have breathed mercury vapors report a metallic taste in their mouths. Metallic mercury has been 

found at 714 hazardous waste sites nationwide. 

Inorganic mercury compounds occur when mercury combines with elements such as chlorine, 

sulfur, or oxygen. These mercury compounds are also called mercury salts. Most inorganic 

-mereuryeonspouads^are-white-powders or-e-^sta-l-Srexcept- for mercuric sulfide (also known as 

cinnabar) which is red and turns black after exposure to light. 

When mercury combines with carbon, the compounds formed are called "organic" mercury 

compounds or organomercurials. There is a potentially large number of organic mercury 

compounds; however, by far the most common organic mercury compound in the environment is 

methylmercury (also known as monomethylmercury). In the past, an organic mercury compound 

called phenylmercury was used in some commercial products. Another organic mercury 

compound called dimethylmercury is also used in small amounts as, a reference standard for some 

chemical tests. Dimethylmercury is the only organic mercury compound that has been identified 

at hazardous waste sites. It was only found in extremely small amounts at two hazardous waste 

sites nationwide, but it is very harmful to people and animals. Like the inorganic mercury 

compounds, both methylmercury and phenylmercury exist as "salts" (for example, methylmercuric 

chloride or phenylmercuric acetate). When pure, most forms of methylmercury and 

phenylmercury are white crystalline solids. Dimethylmercury, however, is a colorless liquid. 

Several forms of mercury occur naturally in the environment. The most common natural forms of 

mercury found in the environment are metallic mercury, mercuric sulfide (cinnabar ore), mercuric 

chloride, and methylmercury. Some microorganisms (bacteria and fungi) and natural processes 

can change the mercury in the environment from one form to another. The most common organic 

mercury compound that microorganisms and natural processes generate from other forms is 

methylmercury. Methylmercury is of particular concern because it can build up in certain edible 
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freshwater and saltwater fish and marine mammals to levels that are many times greater than levels 

in the surrounding water (see Section 1.2). 

Mercury is mined as cinnabar ore, which contains mercuric sulfide. The metallic form is refined 

from mercuric sulfide ore by heating the ore to temperatures above 1,000 degrees Fahrenheit. This 

vaporizes the mercury in the ore, and the vapors are then captured and cooled to form the liquid 

metal mercury. There are many different uses for liquid metallic mercury. It is used in producing 

-ofchlorine^s:-__d-xaustie-soda,-and-in.ext_aeting-gold from ore-or articles that contain gold. It is 

also used in thermometers, barometers, batteries, and electrical switches. Silver-colored dental 

fillings typically contain about 50% metallic mercury. Metallic mercury is still used in some 

herbal,or religious remedies .in Latin America and Asia, and in rituals or spiritual practices in some 

Latin American and Caribbean religions such as Voodoo, Santeria, and Espiritismo. These uses 

may pose a health risk from exposure to mercury both for the user and for others who may be 

exposed to mercury vapors in contaminated air. 

Some inorganic mercury compounds are used as fungicides. Inorganic salts of mercury, including 

ammoniated mercuric chloride and mercuric iodide, have been used in skin-lightening creams. 

Mercuric chloride is a topical antiseptic or disinfectant agent. In the past, mercurous chloride was 

widely used in medicinal products including laxatives, worming medications, and teething 

powders. It has since been replaced by safer and more effective agents. Other chemicals 

containing mercury are still used as antibacterials. These products include mercurochrome 

(contains a small amount of mercury, 2%), and thimerosal and phenylmercuric nitrate, which are 

used in small amounts as preservatives in some prescription and over-the-counter medicines. 

Mercuric sulfide and mercuric oxide may be used to color paints, and mercuric sulfide is one of the 

red coloring agents used in tattoo dyes. 

Methylmercury is produced primarily by microorganisms (bacteria and fungi) in the environment, 

rather than by human activity. Until the 1970s, methylmercury and ethylmercury compounds were 

used to protect seed grains from fungal infections. Once the adverse health effects of 

methylmercury were known, the use of methymercury- and ethylmercury as fungicides was 
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banned. Up until 1991, phenylmercuric compounds were used as antifungal agents in both interior 

and exterior paints, but this use was also banned because mercury vapors were released from these 

paints. 

Chapter 3 contains more information on the physical and chemical properties of mercury. 

Chapter 4 contains more information on the production and use of mercury. 

=4_fc WHAT- HAFiPENS^rMEReURY WHEN IT ENTERS THE ENVIRONMENT? 

Mercury is a naturally occurring metal found throughout the environment. Mercury enters the 

environment as the result of the normal breakdown of minerals in rocks and soil from exposure to 

wind and water, and from volcanic activity. Mercury releases from natural sources have remained 

relatively constant in recent history, resulting in a steady rise in environmental mercury. Human 

activities since the start of the industrial age (e.g., mining, burning of fossil fuels) have resulted in 

additional release of mercury to the environment. Estimates of the total annual mercury releases 

that result from human activities range from one-third to two-thirds of the total mercury releases. 

A major uncertainty in these estimates is the amount of mercury that is released from water and 

soils that were previously contaminated by human activities as opposed to new natural releases. 

The levels of mercury in the atmosphere (i.e., the air you breathe in the general environment) are 

very, very low and do not pose a health risk; however, the steady release of mercury has resulted 

in current levels that are three to six times higher than the estimated levels in the preindustrial era 

atmosphere. J 

Approximately 80% of the mercury released from human activities is elemental mercury released 

to the air, primarily from fossil fuel combustion, mining, and smelting, and from solid waste 

incineration. About 15% of the total is released to the soil from fertilizers, fungicides, and 

municipal solid waste (for example, from waste that contains discarded batteries, electrical 

switches, or thermometers). An additional 5% is released from industrial wastewater to water in 

the environment. 
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With the exception of mercury ore deposits, the amount of mercury that naturally exists in any one 

place is usually very low. In contrast, the amount of mercury that may be found in soil at a 

particular hazardous waste site because of human activity can be high (over 200,000 times natural 

levels). The mercury in air, water, and soil at hazardous waste sites may come from both natural 

sources and human activity. 

Most of the mercury found in the environment is in the form of metallic mercury and inorganic 

mercury compounds. -Metallic-and4nor^_d_^mereii_y enters the ai_:fr___-i__tning_deposits of ores 

that contain mercury, from the emissions of coal-fired power plants, from burning municipal and 

medical waste, from the production of cement, and from uncontrolled releasesin factories that use 

mercury. Metallic mercury is a liquid at room temperature, but some of the metal will evaporate 

into the air and can be carried long distances. In air, the mercury vapor can be changed into other 

forms of mercury, and can be further transported to water or soil in rain or snow. Inorganic 

mercury may also enter water or soil from the weathering of rocks that contain mercury, from 

factories or water treatment facilities that release water contaminated with mercury, and from 

incineration of municipal garbage that contains mercury (for example, in thermometers, electrical 

switches, or batteries that have been thrown away). Inorganic or organic compounds of mercury 

may be released to the water or soil if mercury-containing fungicides are used. 

Microorganisms (bacteria, phytoplankton in the ocean, and fungi) convert inorganic mercury to 

methylmercury. Methylmercury released from microorganisms can enter the water or soil and 

remain there for a long time, particularly if the methylmercury becomes attached to small particles 

in the soil or water. Mercury usually stays on the surface of sediments or soil and does not move 

through the soil to underground water. If mercury enters the water in any form, it is likely to settle 

to the bottom where it can remain for a long time. 

Mercury can enter and accumulate in the food chain. The form of mercury that accumulates in the 

food chain is methylmercury. Inorganic mercury does not accumulate up the food chain to any 

extent. When small fish eat the methylmercury in food, it goes into their tissues. When larger fish 

eat smaller fish or other organisms that contain methylmercury, most of the methylmercury 
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originally present in the small fish will then be stored in the bodies of the larger fish. As a result, 

the.larger and older fish living in contaminated waters build up the highest amounts of methyl

mercury in their bodies. Saltwater fish (especially sharks and swordfish), that live a long time and 

can grow to a very large size tend to have the highest levels of mercury in their bodies. Plants 

(such as com, wheat, and peas) have very low levels of mercury, even if grown in soils containing 

mercury at significantly higher than background levels. Mushrooms, however, can accumulate 

high levels if grown in contaminated soils. For further information on what happens to mercury in 

"me-e_cviror_-lent7seeGhapters4 and5. ' . 

1.3 HOW MIGHT I BE EXPOSED TO MERCURY? 


Because mercury occurs naturally in the environment, everyone is exposed to very low levels of 

mercury in air, water, and food. Between 10 and 20 nanograms of mercury per cubic meter 

(ng/m3) of air have been measured in urban outdoor air. These levels are hundreds of times lower 

than levels still considered to be "safe" to breathe. Background levels in nonurban settings are 

even lower, generally about 6 ng/m3 or less. Mercury levels in surface water are generally less 

than 5 parts of mercury per trillion parts of water (5 ppt, or 5 ng per liter of water), about a 

thousand times lower than "safe" drinking water standards. Normal soil levels range from 20 to 

625 parts of mercury per billion parts of soil (20-625 ppb; or 20,000-625,000 ng per kilogram of 

soil). A part per billion is one thousand times bigger than a part per trillion. 

A potential source of exposure to metallic mercury for the general population is mercury released 

from dental amalgam fillings. An amalgam is a mixture of metals. The amalgam used in silver-, 

colored dental fillings contains approximately 50% metallic mercury, 35% silver, 9% tin, 6% 

copper, and trace amounts of zinc. When the amalgam is first mixed, it is a soft paste which is 

inserted into the tooth surface. It hardens within 30 minutes. Once the amalgam is hard, the 

mercury is bound within the amalgam, but very small amounts are slowly released from the 

surface of the filling due to corrosion or chewing or grinding motions. Part of the mercury at the 

surface of the filling may enter the air as mercury vapor or be dissolved in the saliva. The total 

amount of mercury released from dental amalgam depends upon the total number of fillings and 
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surface areas of each filling, the chewing and eating habits of the person, and other chemical 

conditions in the mouth. Estimates of the amount of mercury released from dental amalgams 

range from 3 to 17 micrograms per day (ug/day). The mercury from dental amalgam may 

contribute from 0 to more than 75% of your total daily mercury exposure, depending on the 

number of amalgam fillings you have, the amount offish consumed, the levels of mercury (mostly 

as methylmercury) in those fish, and exposure from other less common sources such as mercury 

spills, religious practices, or herbal remedies that contain mercury. However, it should be kept in 

mind that exposureto w_.yssina__Jam__n_t_~G_imercu_y, such-ts-thatofrom dental amalgam fillings, 

does not necessarily pose a health risk. 

Whether the levels of exposure to mercury vapor from dental amalgam are sufficiently high to 

cause adverse health effects, and exactly what those effects are, continues to be researched and 

debated by scientists and health officials. U.S. government summaries on the effects of dental 

amalgam conclude that there is no apparent health hazard to the general population, but that 

further study is needed to determine the possibility of more subtle behavioral or immune system 

effects, and to determine the levels of exposure that may lead to adverse effects in sensitive 

populations. Sensitive populations may include pregnant women, children under the age of 6 

(especially up to the age of 3), people with impaired kidney function, and people with 

hypersensitive immune responses to metals. If you belong to this group, you should discuss your 

medical condition with your dentist prior to any dental restoration work. Removal of dental 

amalgams in people who have no indication of adverse effects is not recommended and can put the 

person at greater risk, if performed improperly. Chelation therapy (used to remove metals from 

the body tissues) itself presents some health risks, and should be considered only when a licensed 

occupational or environmental health physician determines it necessary to reduce immediate and 

significant health risks due to high levels of mercury in the body. For additional information on 

health risks associated with mercury dental amalgam, see Section 2.5, "More on the Health Effects 

of Dental Amalgam." 

Some religions have practices that may include the use of metallic mercury. Examples of these 

religions include Santeria (a Cuban-based religion whose followers worship both African deities 
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and Catholic saints), Voodoo (a Haitian-based set of beliefs and rituals), Palo Mayombe (a secret 

form of ancestor worship practiced mainly in the Caribbean), and Espiritismo (a spiritual belief 

system native to Puerto Rico). Not all people who observe these religions use mercury, but when 

mercury is used in religious, ethnic, or ritualistic practices, exposure to mercury may occur both at 

the time of the practice and afterwards from contaminated indoor air. Metallic mercury is sold 

under the name "azogue" (pronounced ah-SEW-gay) in stores called "botanicas." Botanicas are 

common in Hispanic and Haitian communities, where azogue may be sold as an herbal remedy or 

for spiritual praettees. The metallic mercury is often sold in capsules or in glass containers.- It-- ---—•

may be placed in a sealed pouch to be worn on a necklace or in a pocket, or it may be sprinkled in 

the home or car. Some people may mix azogue in bath water or perfume, or place azogue in 

devotional candles. Because metallic mercury evaporates into the air, these practices may put 

anyone breathing the air in the room at risk of exposure to mercury. The longer people breathe the 

contaminated air, the greater their risk will be. The use of metallic mercury in a home or an 

apartment not only threatens the health of the people who live there now, but also threatens the 

health of future residents who may unknowingly be exposed to further release of mercury vapors 

from contaminated floors or walls. 

Metallic mercury is used in a variety of household products and industrial items, including 

thermostats, fluorescent light bulbs, barometers, glass thermometers, and some blood pressure 

devices. The mercury in these devices is contained in glass or metal, and generally does not pose a 

risk unless the item is damaged or broken, and mercury vapors are released. Spills of metallic 

mercury from broken thermometers or damaged electrical switches in the home may result in 

exposure to mercury vapors in indoor air. You must be careful when you handle and dispose of all 

items in the home that contain metallic mercury. 

Very small amounts of metallic mercury (for example, a few drops) can raise air concentrations of 

mercury to levels that may be harmful to health. The longer people breathe the contaminated air, 

the greater the risk to their health. Metallic mercury and its vapors are extremely difficult to 

remove from clothes, fumiture, carpet, floors, walls, and other such items. If these items are not 
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properly cleaned, the mercury can remain for months or years, and continue to be a source of 

exposure. 

It is possible for you to be exposed to metallic mercury vapors from breathing contaminated air 

around hazardous waste sites, waste incinerators, or power plants that bum mercury-containing 

fuels (such as coal or other fossil fuels), but most outdoor air is not likely to contain levels that 

would be harmful. Exposure to mercury compounds at hazardous waste sites is much more likely 

to occur from handling contaminated soil (i.e., children playing in or eating contaminated surface 

soil), drinking well-water, or eating fish from contaminated waters near those sites. Not all 

hazardous sites contain mercury, and not all waste sites that do contain mercury have releases of 

mercury to the air, water, or surface soils. 

You can be exposed to mercury vapors from the use of fungicides that contain mercury. Excess 

use of these products may result in higher-than-average exposures. You may also be exposed to 

mercury from swallowing or applying to your skin outdated medicinal products (laxatives, 

worming medications, and teething powders) that contain mercurous chloride. Exposure may also 

occur from the improper or excessive use of other chemicals containing mercury, such as skin-

lightening creams and some topical antiseptic or disinfectant agents (mercurochrome and 

thimerosal). 

Workers are mostly exposed from breathing air that contains mercury vapors, but may also be 

exposed to other inorganic mercury compounds in the workplace. Occupations that have a 

greater potential for mercury exposure include manufacturers of electrical equipment or 

automotive parts that contain mercury, chemical processing plants that use mercury, metal 

processing, construction where building parts contain mercury (e.g., electrical switches, 

thermometers), and the medical professions (medical, dental, or other health services) where 

equipment may contain mercury (e.g., some devices that measure blood pressure contain liquid 

mercury). Dentists and their assistants may be exposed to metallic mercury from breathing in 

mercury vapor released from amalgam fillings and to a much lesser extent from skin contact with 
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amalgam restorations. Family members of workers who have been exposed to mercury may also 

be exposed to mercury if the worker's clothes are contaminated with mercury particles or liquid. 

Some people may be exposed to higher levels of mercury in the form of methylmercury if they 

have a diet high in fish, shellfish, or marine mammals (whales, seals, dolphins, and walruses) that 

come from mercury-contaminated waters. Methylmercury accumulates up the food chain, so that 

fish at the top of the food chain will have the most mercury in their flesh. Of these fish, the largest 

"X'i.e., the oldest) fish will have the highest levels. The Food and Drug Administration (FDA) 

estimates that most people are exposed, on average, to about 50 ng of mercury per kilogram of 

body weight per day (50 ng/kg/day) in the food they eat. This is about 3.5 micrograms (jig) of 

mercury per day for an adult of average weight. This level is not thought to result in any harmful 

effects. A large part of this mercury is in the form of methylmercury and probably comes from 

eating fish. Commercial fish sold through interstate commerce that are found to have levels of 

methylmercury above an "action level" of 1 ppm (established by the FDA) cannot be sold to the 

public. This level itself is below a level associated with adverse effects. However, if you fish in 

contaminated waters and eat the fish you catch, you may be exposed to higher levels of mercury. 

Public health advisories are issued by state and federal authorities for local waters that are thought 

to be contaminated with mercury. These advisories can help noncommercial (sport and 

subsistence) fishermen and their families to avoid eating fish contaminated with mercury. Foods 

other than fish that may contain higher than average levels of mercury include wild game, such as 

wild birds and mammals (bear) that eat large amounts of contaminated fish. People in the most 

northern climates may be exposed to high levels of mercury from eating meat or fat from marine 

mammals including whales, dolphins, walruses, and seals. These marine mammals are at or near 

the top of their marine food chain. Plants contain very little methylmercury or other forms of 

mercury. Mushrooms grown in mercury-contaminated soil may contain levels of mercury that 

could pose some risk to health, if large amounts were eaten. 

See Chapter 5 for more information on how you might be exposed to mercury. 
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1.4 HOW CAN MERCURY ENTER AND LEAVE MY BODY? 

A person can be exposed to mercury from breathing in contaminated air, from swallowing or 

eating contaminated water or food,, or from having skin contact with mercury. Not all forms of 

mercury easily enter your body, even if they come in contact with it; so it is important to know 

which form of mercury you have been exposed to, and by which route (air, food, or skin). 

When you swallow small amounts of metallic mercury, for example, from a broken oral 

thermometer, virtually none (less than 0.01%) of the mercury will enter your body through the 

stomach or intestines, unless they are diseased. Even when a larger amount of metal mercury (a 

half of a-tablespoon, about 204-grams) was swallowed by one person, very little entered the :body. 

When you breathe in mercury vapors, however, most (about 80%) of the mercury enters your 

bloodstream directly from your lungs, and then rapidly goes to other parts of your body, including 

the brain and kidneys. Once in your body, metallic mercury can stay for weeks or months. -When 

metallic mercury enters the brain, it is readily converted to an inorganic form and is "trapped" in 

the brain for a long time. Metallic mercury in the blood of a pregnant woman can enter her 

developing child. Most of the metallic mercury will accumulate in your kidneys, but some 

metallic mercury can also accumulate in the brain. Most of the metallic mercury absorbed into the 

body eventually leaves in the urine and feces, while smaller amounts leave the body in the exhaled 

breath. 

Inorganic mercury compounds like mercurous chloride and mercuric chloride are white powders 

and do not generally vaporize at room temperatures like elemental mercury will. If they are 

inhaled, they are not expected to enter your body as easily as inhaled metallic mercury vapor. 

When inorganic mercury compounds are swallowed, generally less than 10% is absorbed through 

the intestinal tract; however, up to 40% may enter the body through the stomach and intestines in 

some instances. Some inorganic mercury can enter your body through the skin, but only a small 

amount will pass through your skin compared to the amount that gets into your body from 

swallowing inorganic mercury. 
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Once inorganic mercury enters the body and gets into the bloodstream, it moves to many different 

tissues. Inorganic mercury leaves your body in the urine or feces over a period of several weeks or 

months. A small amount of the inorganic mercury can be changed in your body to metallic 

mercury and leave in the breath as a mercury vapor. Inorganic mercury accumulates mostly in the 

kidneys and does not enter the brain as easily as metallic mercury. Inorganic mercury compounds 

also do not move as easily from the blood of a pregnant woman to her developing child. In a 

nursing woman, some of the inorganic mercury in her body will pass into her breast milk. 

Methylmercury is the form of mercury most easily absorbed.through the gastrointestinal tract 

(about 95%> absorbed). After you eat fish or other foods that are contaminated with methylmercury, 

the methylmercury enters your bloodstream easily and goes rapidly to other parts of your body. 

Only small amounts of methylmercury enter the bloodstream directly through the skin, but other 

forms of organic mercury (in particular dimethylmercury) can rapidly enter the body through the 

skin. Organic mercury compounds may evaporate slowly at room temperature and may enter your 

body easily if you breathe in the vapors. Once organic mercury is in the bloodstream, it moves 

easily to most tissues and readily enters the brain. Methylmercury that is in the blood of a 

pregnant woman will easily move into the blood of the developing child and then into the child's 

brain and other tissues. Like metallic mercury, methylmercury can be changed by your body to 

inorganic mercury. When this happens in the brain, the mercury can remain there for a long time. 

When methylmercury does leave your body after you have been exposed, it leaves slowly over a 

period of several months, mostly as inorganic mercury in the feces. As with inorganic mercury, 

some of the methylmercury in a nursing woman's body will pass into her breast milk. 

For more information on how mercury can enter and leaveyour body, please see Chapter 2. 

1.5 HOW CAN MERCURY AFFECT MY HEALTH? 

The nervous system is very sensitive to mercury. In poisoning incidents that occurred in other 

countries, some people who ate fish contaminated with large amounts of methylmercury or seed 

grains treated with methylmercury or other organic mercury compounds developed permanent 
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damage to the brain and kidneys. Permanent damage to the brain has also been shown to occur 

from exposure to sufficiently high levels of metallic mercury. Whether exposure to inorganic 

mercury results in brain or nerve damage is not as certain, since it does not easily pass from the 

blood into the brain. 

Metallic mercury vapors or organic mercury may affect many different areas of the brain and their 

associated functions, resulting in a variety of symptoms. These include personality changes 

(irritability, shyness, nervousness), tremors, changes in vision (constriction (or narrowing) of the 

visual field), deafness, muscle incoordination, loss of sensation, and difficulties with memory. 

Different forms of mercury have different effects on the nervous system, because they do not all 

move through the body in the same way. When metallic mercury vapors are inhaled, they readily 

enter the bloodstream and are carried throughout the body and can move into the brain. Breathing 

in or swallowing large amounts of methylmercury also results in some of the mercury moving into 

the brain and affecting the nervous system. Inorganic mercury salts, such as mercuric chloride, do 

not enter the brain as readily as methylmercury or metallic mercury vapor. 

The kidneys are also sensitive to the effects of mercury, because mercury accumulates in the 

kidneys and causes higher exposures to these tissues, and thus more damage. All forms of 

mercury can cause kidney damage if large enough amounts enter the body. If the damage caused 

by the mercury is not too great, the kidneys are likely to recover once the body clears itself of the 

contamination. 

Short-term exposure (hours) to high levels of metallic mercury vapor in the air can damage the 

lining of the mouth and irritate the lungs and airways, causing tightness of the breath, a burning 

sensation in the lungs, and coughing: Other effects from exposure to mercury vapor include 

nausea, vomiting, diarrhea, increases in blood pressure or heart rate, skin rashes, and eye irritation. 

Damage to the lining of the mouth and lungs can also occur from exposure to lower levels of 

mercury vapor over longer periods (for example, in some occupations where workers were 

exposed to mercury for many years). Levels of metallic mercury in workplace air are 

generally much greater than the levels normally encountered by the general population. Current 



 14 MERCURY

1. PUBLIC HEALTH STATEMENT 

levels of mercury in workplace air are low, due to increased awareness of mercury's toxic effects. 

Because of the reduction in the allowable amount of mercury in workplace air, fewer workers are 

expected to have symptoms of mercury toxicity. Most studies of humans who breathed metallic 

mercury for a long time indicate that mercury from this type of exposure does not affect the ability 

to have children. Studies in workers exposed to metallic mercury vapors have also not shown any 

mercury-related increase in cancer. Skin contact with metallic mercury has been shown to cause 

an allergic reaction (skin rashes) in some people. 

In addition to effects on the kidneys, inorganic mercury can damage the stomach and intestines, 

producing symptoms of nausea, diarrhea, or severe ulcers if swallowed in large amounts. Effects 

on the heart have also been observed in children after they accidentally swallowed mercuric 

chloride. Symptoms included rapid heart rate and increased blood pressure. There is little 

information on the effects in humans from long-term, low-level exposure to inorganic mercury. 

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people 

who have been harmed, scientists use many tests. 

One way to see if a chemical will hurt people is to leam how the chemical is absorbed, used, and 

released by the body; for some chemicals, animal testing may be necessary. Animal testing may 

also be used to identify health effects such as cancer or birth defects. Without laboratory animals, 

scientists would lose a basic method to get information needed to make wise decisions to protect 

public health. Scientists have the responsibility to treat research animals with care and 

compassion. Laws today protect the welfare of research animals, and scientists must comply with 

strict animal care guidelines. 

Studies using animals indicate that long-term oral exposure to inorganic mercury salts causes 

kidney damage, effects on blood pressure and heart rate, and effects on the stomach: Study results 

also suggest that reactions involving the immune system may occur in sensitive populations after 

swallowing inorganic mercury salts. Some animal studies report that nervous system damage 

occurs after long-term exposure to high levels of inorganic mercury. Short-term, high
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level exposure of laboratory animals to inorganic mercury has been shown to affect the developing 

fetus and may cause termination of the pregnancy. 

Animals exposed orally to long-term, high levels of methylmercury or phenylmercury in 

laboratory studies experienced damage to the kidneys, stomach, and large intestine; changes in 

blood pressure and heart rate; adverse effects on the developing fetus, sperm, and male 

reproductive organs; and increases in the number of spontaneous abortions and stillbirths. 

Adverse effects on the nervous system of animals occur at lower doses than do. harmful effects to 

most other systems of the body. This difference indicates that the nervous system is more 

sensitive to methylmercury toxicity than are other organs in the body. Animal studies also provide 

evidence of damage to the nervous system from exposure to methylmercury during development, 

and evidence suggests that the effects worsen with age, even after the exposure stops. 

Some rat and mice strains that are susceptible to autoimmune responses develop kidney damage as 

a result of an immune response when exposed to relatively low levels of mercury vapor or mercury 

chloride. 

Animals given inorganic mercury salts by mouth for most of their lifetime had increases in some 

kinds of tumors at the highest dose tested. Rats and mice that received organic mercury (methyl

mercury or phenylmercury) in their drinking water or feed for most of their lives had an increased 

incidence of cancer of the kidney, but this affected only the males that received the highest amount 

of mercury given (not the females). Since the high doses caused severe damage to the kidneys 

prior to the cancer, these animal studies provide only limited information about whether mercury 

causes cancer in humans. As a result, the Department of Health and Human Services (DHHS) and 

the International Agency for Research on Cancer (IARC) have not classified mercury as to its 

human carcinogenicity. The Environmental Protection Agency has determined that mercury 

chloride and methylmercury are possible human carcinogens. Chapter 2 contains more 

information on the health effects of mercury in humans and animals. 
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1.6 HOW CAN MERCURY AFFECT CHILDREN? 

This section discusses potential health effects from exposures during the period from conception to 

maturity at 18 years of age in humans. Potential effects on children resulting from exposures of 

the parents are also considered. 

Children are at risk of being exposed to metallic mercury that is not safely contained, to mercury 

that may be brought home on work clothes or tools, or to methylmercury-contaminated foods. 

Methylmercury eaten or swallowed by a pregnant woman or metallic mercury that enters her body 

from breathing contaminated air can also pass into the developing child. Inorganic mercury and 

methylmercury can also pass from a mother's body into breast milk and into a nursing infant. The 

amount of mercury in the milk will vary, depending on the degree of exposure and the amount of 

mercury that enter the nursing woman's body. There are significant benefits to breast feeding, so 

any concern that a nursing woman may have about mercury levels in her breast milk should be 

discussed with her doctor. Methylmercury can also accumulate in an unborn baby's blood to a 

concentration higher than the concentration in the mother. 

For similar exposure routes and forms of mercury, the harmful health effects seen in children are 

similar to the effects seen in adults. High exposure to mercury vapor causes lung, stomach, and 

intestinal damage and death due to respiratory failure in severe cases. These effects are similar to 

those seen in adult groups exposed to inhaled metallic mercury vapors at work. 

Children who had been exposed to excessive amounts of mercurous chloride tablets for worms or 

mercurous chloride-containing powders for teething discomfort had increased heart rates and 

. elevated blood pressure. Abnormal heart rhythms were also seen in children who had eaten grains 

contaminated with very high levels of methylmercury. 

Other symptoms of poisonings in children who were treated with mercurous chloride for 

constipation, worms, or teething discomfort included swollen red gums, excessive salivation, 

weight loss, diarrhea and/or abdominal pain, and muscle twitching or cramping in the legs and/or 

arms. Kidney damage is very common after exposure to toxic levels of inorganic mercury. 
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Metallic mercury or methylmercury that enters the body can also be converted to inorganic 

mercury and result in kidney damage. 

Children who breathe metallic/elemental mercury vapors, eat foods or other substances containing 

phenylmercury or inorganic mercury salts, or use mercury-containing skin ointments for an 

extended period may develop a disorder known as acrodynia, or pink disease. Acrodynia can 

result in severe leg cramps; irritability; and abnormal redness of the skin, followed by peeling of 

the hands, nose, and soles of the feet. Itching, swelling, fever, fast heart rate, elevated blood 

pressure, excessive salivation or sweating, rashes, fretfulness; sleeplessness, and/or weakness may 

also be present. It was once believed that this syndrome occurred only in children, but recent 

reported cases in teenagers and adults have shown that they can also develop acrodynia. 

In critical periods of development before they are bom, and in the early months after birth, 

children and fetuses are particularly sensitive to the harmful effects of metallic mercury and 

methylmercury on the nervous system. Harmful developmental effects may occur when a 

pregnant woman is exposed to metallic mercury and some of the mercury is transferred into her 

developing child. Thus, women who are normally exposed to mercury vapors in the workplace 

(such as those working in thermometer/barometer or fluorescent light manufacturing or the chlor

alkali industry) should take measures to avoid mercury vapor exposures during pregnancy. 

Exposures to mercury vapors are relatively rare outside of the workplace, unless metallic mercury 

is present in the home. 

As with mercury vapors, exposure to methylmercury is more dangerous for young children than 

for adults, because more methylmercury easily passes into the developing brain of young children 

and may interfere with the development process. 

Methylmercury is the form of mercury most commonly associated with a risk for developmental 

effects. Exposure can come from foods contaminated with mercury on the surface (for example, 

from seed grain treated with methylmercury to kill fungus) or from foods that contain toxic levels 

of methylmercury (as in some fish, wild game, and marine mammals). Mothers who are exposed 

to methylmercury and breast-feed their infant may also expose the child through the milk. The 
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effects on the infant may be subtle or more pronounced, depending on the amount to which the 

fetus or young child was exposed. In cases in which the exposure was very small, some effects 

might not be apparent, such as small decreases in IQ or effects on the brain that may only be 

determined by the use of very sensitive neuropsychological testing. In instances in which the 

exposure is great, the effects may be more serious. In some such cases of mercury exposure 

involving serious exposure to the developing fetus, the effects are delayed. In such cases, the 

infant may be bom apparently normal, but later show effects that may range from the infant being 

slower to reach developmental milestones, such as the age of first walking and talking, to more 

severe effects including brain damage with mental retardation, incoordination, and inability to 

move. Other severe effects observed in children whose mothers were exposed to very toxic levels 

of mercury during pregnancy include eventual blindness, involuntary muscle contractions and 

seizures, muscle weakness, and inability to speak. It is important to remember, however, that the 

severity of these effects depends upon the level of mercury exposure and the time of exposure. 

The very severe effects just mentioned were reported in large-scale poisoning instances in which 

pregnant and nursing women were exposed to extremely high levels of methylmercury in 

contaminated grain used to make bread (in Iraq) or seafood (in Japan) sold to the general 

population. 

Researchers are currently studying the potential for less serious developmental effects, including 

effects on a child's behavior and ability to leam, think, and solve problems that may result from 

eating lower levels of methylmercury in foods. A main source of exposure to methylmercury for 

the pregnant woman and the young child is from eating fish. Most fish purchased in the market in 

the United States do not have mercury levels that pose a risk to anyone, including pregnant 

women. Since mercury accumulates in the muscles of fish, larger fish that feed on smaller fish and 

live for long periods usually have larger concentrations of methylmercury than fish that feed on 

plants. For example, shark and swordfish normally contain the highest levels of mercury out of all 

ocean fish. Scientists have an ongoing debate about the value offish in the diet versus any risk 

from increased exposure of pregnant women to methylmercury that may be in the fish. The safety 

of most fish sold commercially in the United States is regulated by the FDA. These fish pose no 

health risk to those who purchase and eat them. Only fish or wildlife containing relatively high 
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levels of methylmercury are of concern, and these are discussed in Section 1.7 of this toxicological 

profile. 

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO MERCURY? 

If your doctor finds that you have been exposed to significant amounts of mercury, ask whether 

your children might also be exposed. Your doctor might need to ask your state health department 

to investigate. 

Children may be exposed to metallic mercury if they play with it. Metallic mercury is a heavy, 

shiny, silver liquid. When metallic mercury is spilled, it forms little balls or beads. Children are 

sometimes exposed to metallic mercury when they find it in abandoned warehouses or closed 

factories, and then play with it or pass it around to friends. Children have also taken metallic 

mercury from school chemistry and physics labs. Broken thermometers and some electrical 

switches are other sources of metallic mercury. Sometimes children find containers of metallic 

mercury that were improperly disposed of, or adults may bring home metallic mercury from work, 

not knowing that it is dangerous. 

To protect your children from metallic mercury, teach them not to play with shiny, silver liquids. 

Schoolteachers (particularly science teachers) and school staff need to know about students' 

fascination with metallic mercury. Teachers and school staff should teach children about the 

dangers of getting sick from playing with mercury, and they should keep metallic mercury in a 

safe and secured area (such as a closed container in a locked storage room) so that children do not 

have access to it without the supervision of a teacher. Metallic mercury evaporates slowly, and if 

it is not stored in a closed container, children may breathe toxic mercury vapors. 

In the past, mercurous chloride was widely used in medicinal products such as laxatives, worming 

medications, and teething powders. These older medicines should be properly disposed of and 

replaced with safer and more effective medicines. Other chemicals containing mercury, such as 

mercurochrome and thimerosal (sold as Merthiolate and other brands), are still used as antiseptics 

or as preservatives in eye drops, eye ointments, nasal sprays, and vaccines. Some skin-lightening 
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creams contain ammoniated mercuric chloride and mercuric iodide. These and all other mercury-

containing medicines should be kept safely out of the reach of children to prevent an accidental 

poisoning. Nonmedicinal products, including some fungicides that contain mercury compounds 

and paints that contain mercuric sulfide or mercuric oxide, should also be safely stored out of the 

reach of children. 

You should check to see if any medicines or herbal remedies that you or your child use contain 

mercury. Some traditional Chinese and Indian remedies for stomach disorders (for example, 

herbal balls) contain mercury, and if you give these remedies to your children, you may harm 

them. If you are pregnant or nursing a baby and you use mercury-containing ethnic or herbal 

remedies, you could pass some of the mercury to your unborn child or nursing infant. 

If you use metallic mercury or azogue in religious practices, you may expose your children or 

unborn child to mercury or contaminate your home. Such practices in which mercury containing 

substances have traditionally been used include Santeria (a Cuban-based religion whose followers 

worship both African deities and Catholic saints), Voodoo (a Haitian-based set of beliefs and 

rituals), Palo Mayombe (a secret form of ancestor worship practiced mainly in the Caribbean), or 

Espiritismo (a spiritual belief system native to Puerto Rico). 

Metallic mercury is used in a variety of household products and industrial items, including 

thermostats, fluorescent light bulbs, barometers, glass thermometers, and some blood pressure 

measuring devices. You must be careful when you handle and dispose of all items in the home 

that contain metallic mercury. 

If small amounts of mercury are spilled, be very careful cleaning it up. Do not try to vacuum 

spilled metallic mercury. Using a vacuum cleaner to clean up the mercury causes the mercury to 

evaporate into the air, creating greater health risks. Trying to vacuum spilled metallic mercury 

also contaminates the vacuum cleaner. Also, take care not to step on the mercury and track it into 

other areas of the home. Metallic mercury vapors are very toxic and have no odor. Do not remain 

unnecessarily in that room, and try not to let metallic mercury contact your eyes, skin, or clothing. 

If you think you have been exposed directly to metallic mercury, wash yourself 
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thoroughly and discard contaminated clothing by placing them in a sealed plastic bag. Perhaps the 

most important thing to remember if you break a household thermometer is do not panic. The 

amount of mercury contained in an oral thermometer is small and does not present an immediate 

threat to human health. However, if it is not properly cleaned up and disposed of, it may present a 

health risk over time, particularly to infants, toddlers, and pregnant women. 

If a thermometer breaks on a counter top or uncarpeted floor, remove children from the area. 

Mercury, is not.absorbent, so do not try to wipe or blot it up with a cloth or paper towel: that will 

only spread the mercury and break it up into smaller beads, making it more difficult to find and 

remove. Instead, clean up the beads of metallic mercury by using one sheet of paper to carefully 

roll them onto a second sheet of paper, or by sucking very small beads of mercury into an eye 

dropper. After picking up the metallic mercury in this manner, put it into a plastic bag or airtight 

container. The paper and eye dropper should also be bagged in a zip-lock plastic container. All 

plastic bags used in the cleanup should then be taken outside of the house or apartment and 

disposed of properly, according to instructions provided by your local health department or 

environmental officials. Try to ventilate the room with outside air, and close the room off from the 

rest of the home. Use fans (that direct the air to the outside and away from the inside of the house) 

for a minimum of one hour to speed the ventilation. 

If a thermometer breaks and the liquid/metallic mercury spills onto a carpeted floor, try to collect 

the mercury beads in the manner described in the above paragraph. Depending on the cut or pile 

of the carpeting, however, it may not be possible to collect all of the spilled mercury. Regardless, 

do not vacuum. Instead, call your local (county, city, or state) health department and tell them of 

your situation. (You may also call the Agency for Toxic Substances and Disease Registry 

[ATSDR] toll-free at 1-888-42-ATSDR [1-888-422-8737] to obtain additional guidance, if local 

assistance cannot be obtained.) 

If larger amounts of metallic mercury are found (for example, ajar of liquid mercury), it should be 

contained in an airtight container, and you should call your local health department for instructions 

on how to safely dispose of it. If the mercury is in an open container or the container does not 

have a lid, place a piece of plastic wrap around the top of the container to prevent 
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vapors from escaping; then wash your hands thoroughly. If a larger amount is spilled, leave the 

area and contact your local health department and fire department. Do not simply throw metallic 

mercury away, but instead seek professional help. 

ATSDR and EPA strongly recommend against the use of metallic (liquid) mercury that is not 

properly enclosed in glass, as it is in thermometers. This form of mercury should not be used or 

stored in homes, automobiles, day-care centers, schools, offices, or other public buildings. If you 

notice a child with metallic mercury on his or her clothing, skin, or hair, call the fire department 

and let them know that the child needs to be decontaminated. 

Metallic or inorganic mercury can be carried into the home from a workers' contaminated clothing 

and shoes. Increased exposure to mercury has been reported in children of workers who are 

exposed to mercury at work, and increased levels of mercury were measured in places where work 

clothes were stored and in some washing machines. The children most likely to be exposed to 

risky levels of mercury are those whose parents work in facilities that use mercury (for example, a 

scientific glassware manufacturing plant or a chlor-alkali chemical plant), but where no protective 

uniforms or footgear are used. In some reported cases in which children were exposed in this way, 

protective clothing was used in the workplace by the parent, but work gloves, clothes, and boots, 

which were contaminated with mercury, were taken home, thus exposing family members. If you 

have questions or concerns about exposure to mercury at work, you have a right to obtain 

information from your employer about your safety and health on the job without fear of 

punishment. The Occupational Safety and Health Administration (OSHA) requires employers to 

provide Material Safety Data Sheets (MSDSs) for many of the chemicals used at the workplace. 

Information on these sheets should include chemical names and hazardous ingredients, important 

properties (such as fire and explosion data), potential health effects, how you get the chemical(s) in 

your body, how to properly handle the materials, and what to do in an emergency. Your 

occupational health and safety officer at work can and should tell you whether chemicals you work 

with are dangerous and likely to be carried home on your clothes, body, or tools, and whether you 

should be showering and changing clothes before you leave work, storing your street clothes in a 

separate area of the workplace, or laundering your work clothes at home separately from other 

clothes. 
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Your employer is legally responsible for providing a safe workplace and should freely answer your 

questions about hazardous chemicals. Your OSHA-approved state occupational safety and health 

program or OSHA can also answer any further questions you might have, and help your employer 

identify and correct problems with hazardous substances. If you would like to make a formal 

complaint about health hazards in your workplace, your OSHA-approved state occupational safety 

and health program or OSHA office will listen to your complaint and inspect your workplace when 

necessary. 

One way in which people are routinely exposed to extremely small amounts of mercury is through 

the gradual (but extremely slow) wearing-away process of dental amalgam fillings, which contain 

approximately 50% mercury. The amount of mercury to which a person might be exposed from 

dental amalgams would depend on the number of amalgams present and other factors. The 

Centers for Disease Control and Prevention (CDC) has determined that dental amalgam fillings do 

not pose a health risk, although they do account for some mercury exposure to those having such 

fillings. People who frequently grind their teeth or often chew gum can add to the small amount of 

mercury normally released from those fillings over time. If you are pregnant, the decision of 

whether to have dental amalgam or a nonmercury material used for fillings, or whether existing 

amalgam fillings should be repaired or replaced during pregnancy, should be made in consultation 

with your dentist. The practice of having all your dental amalgam fillings replaced with non-

mercury filling materials just to remove the possibility of mercury exposure is not recommended 

by ATSDR. In fact, the removal of the mercury amalgam fillings would actually expose the 

patient to a greater amount of mercury for a while. Other sources of mercury may increase your 

overall exposure, such as the amount offish consumed per week, especially if caught in local 

waters contaminated with mercury or of certain species known to be higher in mercury content 

(shark and swordfish), or an exposure to mercury from a nearby hazardous waste site or 

incinerator. 

You or your children may be exposed to methylmercury when eating certain types offish caught 

from contaminated waters, or when eating certain types of wildlife from mercury contaminated 

areas. Most states, Native American tribes, and U.S. Territories have issued fish and/or wildlife 

advisories to warn people about methylmercury contaminated fish and/or wildlife. Most of the 
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methylmercury advisories relate to specific types of freshwater or saltwater fish or shellfish, or 

freshwater turtles. Each state. Native American tribe, or U.S. Territory sets its own criteria for 

issuing fish and wildlife advisories. A fish or wildlife advisory will specify which bodies of water 

or hunting areas have restrictions. The advisory will tell you what types and sizes of fish or game 

are of concern. The advisory may completely ban eating fish or tell you to limit your meals of a 

certain type offish. For example, an advisory may tell you to eat a certain type offish no more 

than once a month; or an advisory may tell you only to eat certain parts of fish or game, or how to 

prepare it to decrease your exposure to methylmercury. The fish or wildlife advisory may be 

stricter to protect pregnant women, nursing women, and young children. To reduce your children's 

exposure to methylmercury, you should follow the instructions recommended in the fish or 

wildlife advisories. Information on Fish and Wildlife Advisories in your state is available from 

your state public health or natural resources department. Signs may also be posted in certain 

fishing and hunting areas with information about contaminated fish or wildlife. 

FDA currently advises that pregnant women and women of childbearing age who may become 

pregnant limit their consumption of shark and swordfish to no more that one meal per month. This 

advice is given because methylmercury levels are relatively high in these_fish species. Women of 

childbearing age are included in this advice because dietary practices immediately before the 

pregnancy could have a direct bearing on fetal exposure during pregnancy, particularly during the 

earlier months of pregnancy. 

FDA further advises that persons other than pregnant women and women of childbearing age in 

the general population limit their regular consumption of shark and swordfish (which typically 

contains methylmercury around 1 ppm) to about 7 ounces per week (about one serving) to stay 

below the acceptable daily intake for methylmercury. For fish species with methylmercury levels 

averaging 0.5 ppm, regular consumption should be limited to 14 ounces per week. Recreational 

and subsistence fishers who eat larger amounts of fish than the general population and routinely 

fish the same waterbodies may have a higher exposure to methylmercury if these waters are 

contaminated. People who consume greater than 100 grams offish (approximately 3.5 ounces) 

every day are considered high-end consumers. This is over 10 times more than the amount offish 

consumed by members of the general population (6.5 g/day). No consumption advice is necessary 
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for the top ten seafood species that make up about 80% of the seafood sold in the United States: 

canned tuna, shrimp, pollock, salmon, cod, catfish, clams, flatfish, crabs, and scallops. The 

methylmercury in these species is generally less than 0.2 ppm, and few people eat more than the 

suggested weekly limit of fish (i.e., 2.2 pounds). 

If you are concerned about a mercury exposure or think that you or your child are experiencing the 

adverse effects of mercury, you should consult with a doctor or public health official who is 

familiar with the health effects of mercury. 

1.8	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO MERCURY? 

There are reliable and accurate ways to measure mercury levels in the body. These tests all 

involve taking blood, urine, or hair samples, and must be performed in a doctor's office or in a 

health clinic. Nursing women may have their breast milk tested for mercury levels, if any of the 

other samples tested are found to contain significant amounts of mercury. Most of these tests, 

however, do not determine the form of mercury to which you were exposed. Mercury levels found 

in blood, urine, breast milk, or hair may be used to determine if adverse health effects are likely to 

occur (see Section 2.5). Mercury in urine is used to test for exposure to metallic mercury vapor 

and to inorganic forms of mercury. Measurement of mercury in whole blood or scalp hair is used 

to monitor exposure to methylmercury. Urine is not useful for determining whether exposure has 

occurred to methylmercury. Levels found in blood, urine, and hair may be used together to predict 

possible health effects that may be caused by the different forms of mercury. 

• v , 

Blood and urine levels are used as markers to determine whether someone has been exposed to 

mercury. They are used to determine whether exposure to mercury has occurred and to give a 

rough idea of the extent of exposure, but they do not tell exactly how much exposure has occurred. 

Except for methylmercury exposures, blood is considered useful if samples are taken within a 

few days of exposure. This is because most forms of mercury in the blood decrease by one-half 

every three days if exposure has been stopped. Thus, mercury levels in the blood provide 
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more useful information after recent exposures than after long-term exposures. Several months 

after an exposure, mercury levels in the blood and urine are much lower. Hair, which is 

considered useful only for exposures to methylmercury, can be used to show exposures that 

occurred many months ago, or even more than a year ago if the hair is long enough and careful 

testing methods are used. After short-term exposures to metallic mercury, mercury vapor can be 

detected in the breath, but this occurs to a significant extent only within a few days after exposure, 

and is not a method normally used to determine if mercury exposure has occurred. For more 

information on testing for mercury levels in the body, see Chapters 2 and 6. 

1.9	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health. 

Regulations can be enforced by law. Federal agencies that develop regulations for toxic 

substances include the Environmental Protection Agency (EPA), the Occupational Safety and 

Health Administration (OSHA), and the Food and Drug Administration (FDA). 

Recommendations, on the other hand, provide valuable guidelines to protect public health, but 

cannot be enforced by law. Federal organizations that develop recommendations for toxic 

substances include the Agency for Toxic Substances and Disease Registry (ATSDR) and the 

National Institute for Occupational Safety and Health (NIOSH). 

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or 

food that are usually based on levels that affect animals; then they are adjusted to help protect 

people. Sometimes these not-to-exceed levels differ among federal organizations because of 

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal studies, 

or other factors. 

Recommendations and regulations are also periodically updated as more information becomes 

available. For the most current information, check with the federal agency or organization that 

provides it for the substance in which you are interested. Some regulations and recommendations 

for mercury include the following: 
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EPA and FDA have set a limit of 2 parts inorganic mercury per billion (ppb) parts of water in 

drinking water. EPA is in the process of revising the Water Quality Criteria for mercury. EPA 

currently recommends that the level of inorganic mercury in rivers, lakes, and streams be no more 

than 144 parts mercury per trillion (ppt) parts of water to protect human health (1 ppt is a thousand 

times less than 1 part per billion, or ppb). EPA has determined that a daily exposure (for an adult 

of average weight) to inorganic mercury in drinking water at a level up to 2 ppb is not likely to 

cause any significant adverse health effects. FDA has set a maximum permissible level of 1 part 

of methylmercury in a million parts (ppm) of seafood products sold through interstate commerce 

(1 ppm is a thousand times more than 1 ppb). FDA may seize shipments offish and shellfish 

containing more than 1 ppm of methylmercury, and may seize treated seed grain containing more 

than 1 ppm of mercury. 

OSHA regulates levels of mercury in the workplace. It has set limits of 0.1 milligrams of mercury 

per cubic meter of air (mg/m3)for organic mercury and 0.05 mg/m3 for metallic mercury vapor in 

workplace air to protect workers during an 8-hour shift and a 40-hour work week. NIOSH 

recommends that the amount of metallic mercury vapor in workplace air be limited to an average 

level of 0.05 mg/m3 during a 10-hour work shift. 

1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department or 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop E-29 
Atlanta, GA 30333 

* Information line and technical assistance 

Phone: 1-888-42-ATSDR (1-888-422-8737) 

Fax: (404) 639- 6315 or -6324 
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ATSDR can also tell you the location of occupational and environmental health clinics. These 

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to 

hazardous substances. 

* To order toxicological profiles, contact 

National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 

- * - • v-Phoner-(SOO) 553-6847 or (703) 605-6000 
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This Public Health Statement is the summary chapter from the 
Toxicological Profile for arsenic. It is one in a series of Public < 
Health Statements about hazardous substances and their 
health effects. A shorter version, the ToxFAQs™, is also 
available. This information is important because this 
substance may harm you. The effects of exposure to any 
hazardous substance depend on the dose, the duration, how 
you are exposed, personal traits and habits, and whether other 
chemicals are present. For more information, call the ATSDR 
Information Center at 1-888-422-8737. 

This public health statement tells you about arsenic and the effects 
of exposure. 

The Environmental Protection Agency (EPA) identifies the most 
serious hazardous waste sites in the nation. These sites make up 
the National Priorities List (NPL) and are the sites targeted for 
long-term federal cleanup activities. Arsenic has been found in at 
least 1,014 of the 1,598 current or former NPL sites. However, the 
total number of NPL sites evaluated for this substance is not 
known. As more sites are evaluated, the sites at which arsenic is 
found may increase. This information is important because 
exposure to this substance may harm you and because these sites 
may be sources of exposure. 

When a substance is released from a large area, such as an 
industrial plant, or from a container, such as a drum or bottle, it 
enters the environment. This release does not always lead to 
exposure. You are exposed to a substance only when you come in 
contact with it. You may be exposed by breathing, eating, or 
drinking the substance, or by skin contact. 

If you are exposed to arsenic, many factors determine whether 
you'll be harmed. These factors include the dose (how much), the 
duration (how long), and how you come in contact with it. You 
must also consider the other chemicals you are exposed to and 
your age, sex, diet, family traits, lifestyle, and state of health. 

1.1 What is arsenic? 

Arsenic is an element that is widely distributed in the earth's crust. 

Elemental arsenic is ordinarily a steel grey metal-like material that 
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Priority List of Hazardous 	 sometimes occurs naturally. However, arsenic is usually found in 
Substances 	 the environment combined with other elements such as oxygen, 
Division of Toxicology 	 chlorine, and sulfur. Arsenic combined with these elements is 

called inorganic arsenic. Arsenic combined with carbon and 
hydrogen is referred to as organic arsenic. Understanding the 
difference between inorganic and organic arsenic is important 
because the organic forms are usually less harmful than the 
inorganic forms. 

Most inorganic and organic arsenic compounds are white or 
colorless powders that do not evaporate. They have no smell, and 
most have no special taste. Thus, you usually cannot tell if arsenic 
is present in your food, water, or air. 

Inorganic arsenicoccursnaturally4H%o_l^d-in-many kinds of -•--=
rock, especially in minerals and ores that contain copper or lead. 
When these ores are heated in smelters, most of the arsenic goes 
up the stack and enters the air as a fine dust. Smelters may collect 
this dust and take out the arsenic as arsenic trioxide. However, 
arsenic is no longer produced in the United States; all the arsenic 
we use is imported. 

Presently about 90% of all arsenic produced is used as a 
preservative for wood to make it resistant to rotting and decay. 
The preservative is chromated copper arsenate (CCA) and the 
treated wood is referred to as "pressure-treated." In the past, 
arsenic was primarily used as a pesticide, primarily on cotton 
fields and in orchards. Inorganic arsenic compounds can no longer 
be used in agriculture. However, organic arsenicals, namely 
cacodylic acid, disodium methylarsenate (DSMA), and 
monosodium methylarsenate (MSMA) are still used as pesticides, 
principally on cotton. Small quantities of arsenic metal are added 
to other metals forming metal mixtures or alloys with improved 
properties. The greatest use of arsenic in alloys is in lead-acid 
batteries used in automobiles. Another important use of arsenic 
compounds is in semiconductors and light-emitting diodes. 

To learn more about the properties and uses of arsenic, see 
Chapters 3 and 4 of the toxicological profile. 

back to top 

1.2 What happens to arsenic when it enters the environment? 
Arsenic occurs naturally in soil and minerals and therefore it may 
enter the air, water, and land from wind-blown dust and may get 
into water from runoff and leaching. Volcanic eruptions are 
another source of arsenic. Arsenic is associated with ores mined 
for metals, such as copper and lead, and may enter the 
environment during the mining and smelting of these ores. Small 
amounts of arsenic also may be released into the atmosphere from 
coal-fired power plants and incinerators because coal and waste 
products often contain some arsenic. 

Arsenic cannot be destroyed in the environment. It can only 
change its form, or become attached or separated, from particles. It 
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may change its form by reacting with oxygen or other molecules 
present in air, water, or soil, or by the action of bacteria that live in 
soil or sediment. Arsenic released from power plants and other 
combustion processes is usually attached to very small particles. 
Arsenic contained in wind-borne soil is generally found in larger 
particles. These particles settle to the ground or are washed out of 
the air by rain. Arsenic that is attached to very small particles may 
stay in the air for many days and travel long distances. Many 
common arsenic compounds can dissolve in water. Thus, arsenic 
can get into lakes, rivers, or underground water by dissolving in 
rain or snow or through the discharge of industrial wastes. Some 
of the arsenic will stick to particles in the water or sediment on the 
bottom of the lakes or river, and some will be carried along by the 
water. Ultimately most arsenic ends up in the soil or sediment. 

—--- Although-some-fish-and-shellfish-take inarsenic-which may build 
up in tissues, most of this arsenic is in a form (often called "fish 
arsenic") that is less harmful. 

For more information on how arsenic behaves in the environment, 
see Chapter 5 of the toxicological profile. 

back to top 

1.3 How might I be exposed to arsenic? 
Arsenic is found naturally in the environment. You may be 
exposed to arsenic by eating food, drinking water, or breathing air. 
Children may also be exposed to arsenic by eating dirt. You may 
also be exposed by skin contact with soil or water that contains 
arsenic. Analytical methods used by scientists to determine the 
levels of arsenic in the environment generally do not determine the 
specific form of arsenic present. Therefore, we do not always 
know the form of arsenic a person may be exposed to. Similarly, 
we often do not know what forms of arsenic are present at 
hazardous waste sites. Some forms of arsenic may be so tightly 
attached to particles or embedded in minerals that they are not 
taken up by plants and animals. 

The concentration of arsenic in soil varies widely, generally 
ranging from about 1 to 40 parts of arsenic to a million parts of 
soil (ppm) with an average level of 5 ppm. However soils in the 
vicinity of arsenic-rich geological deposits, some mining and 
smelting sites, or agricultural areas where arsenic pesticides had 
been applied in the past may contain much higher levels of 
arsenic. The concentration of arsenic in natural surface and 
groundwater is generally about 1 part in a billion parts of water (1 
ppb) but may exceed 1,000 ppb in mining areas or where arsenic 
levels in soil are high. Groundwater is far more likely to contain 
high levels of arsenic than surface water. Surveys of U.S. drinking 
water indicate that about 80% of water supplies have less than 2 
ppb of arsenic, but 2% of supplies exceed 20 ppb of arsenic. 
Levels of arsenic in food range from about 20 to 140 ppb. 
However, levels of inorganic arsenic, the form of most concern, 
are far lower. Levels of arsenic in the air generally range from less 
than 1 to about 2,000 nanograms (1 nanogram equals a billionth of 
a gram) of arsenic per cubic meter of air (less than 1-2,000 ng/m3), 
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depending on location, weather conditions, and the level of . 
industrial activity in the area. However urban areas generally have 
mean arsenic levels in air ranging from 20 to 30 ng/m3, most of 
which is attached to small particles. 

You normally take in small amounts of arsenic in the air you 
breathe, the water you drink, and the food you eat. Of these, food 
is usually the largest source of arsenic. Fish and seafood contain 
the greatest amounts of arsenic, but this is mostly the organic form 
of arsenic that is less harmful. Children are likely to eat small 
amounts of dust or dirt each day, so this is another way they may 
be exposed to arsenic. The total amount of arsenic you take in 
from these sources is generally about 50 ug each day. The level of 
inorganic arsenic (the form of most concern) you take in from 

—_;_3!F^-^*ij-the_e-sourees is generally-about.3.5 pg/day.	 . - -.. 

In addition to the normal levels of arsenic in air, water, soil, and 
food, you could be exposed to higher levels in several ways, such 
as the following: 

•	 Some areas of the United States contain unusually high 
natural levels of arsenic in rock, and this can lead to 
unusually high levels of arsenic in soil or water. If you live 
in an area like this, you could take in elevated amounts of 
arsenic in drinking water. Children may be taking in arsenic 
because of hand to mouth contact or eating dirt. 

•	 Some hazardous waste sites contain large quantities of 
arsenic. If the material is not properly disposed of, it can get 
into surrounding water, air, or soil. If you live near such a 
site, you could be exposed to elevated levels of arsenic from 
these media. 

•	 If you work in an occupation that involves arsenic 
production or use (for example, copper or lead smelting, 
wood treating, pesticide application), you could be exposed 
to elevated levels of arsenic during your work. 

•	 If you saw or sand arsenic-treated wood, you could inhale 
some of the sawdust into your nose or throat. Similarly, if 
you bum arsenic-treated wood, you could inhale arsenic in 
the smoke. 

•	 If you live in a formerly agricultural area where arsenic was 
used on crops, the soil could contain high levels of arsenic. 

•	 In the past, several kinds of products used in the home (rat 
poison, ant poison, weed killer, some types of medicines) 
had arsenic in them. However, most of these uses of arsenic 
have ended, so you are not likely to be exposed from home 
products any longer. 

You can find more information on how you may be exposed to 
arsenic in Chapter 5 of the toxicological profile. 

back to top 

1.4 How can arsenic enter and leave my body? 
If you swallow arsenic in water, soil, or food, most of the arsenic 
may quickly enter into your body. The amount that enters your 
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body will depend on how much you swallow and the kind of 
arsenic that you swallow. This is the most likely way for you to be 
exposed near a waste site. If you breathe air that contains arsenic 
dusts, many of the dust particles settle onto the lining of the lungs. 
Most of the arsenic in these particles is then taken up from the 
lungs into the body. You might be exposed in this way near waste 
sites where arsenic-contaminated soils are allowed to blow into the 
air. If you get arsenic-contaminated soil or water on your skin, 
only a small amount will go through your skin into your body, so 
this is usually not of concern. 

If you are exposed to arsenic, your liver changes some of this to a 
less harmful organic form. Both inorganic and organic forms leave 
your body in your urine. Most of the arsenic will be gone within 
several days, although some will remain-in-your-body-for- several 
months or even longer. 

You can find more information on how arsenic enters and leaves 
your body in Chapter 2 of the toxicological profile. 

back to top 

1.5 How can arsenic affect my health? 

To protect the public from the harmful effects of toxic chemicals 

and to find ways to treat-people who have been harmed, scientists 

use many tests. 


One way to see if a chemical will hurt people is to learn how the 
chemical is absorbed, used, and released by the body; for some 
chemicals, animal testing may be necessary. Animal testing may 
also be used to identify health effects such as cancer or birth 
defects. Without laboratory, animals, scientists would lose a basic 
method to get information needed to make wise decisions to 
protect public health. Scientists have the responsibility to treat 
research animals with care and compassion. Laws today protect 
the welfare of research animals, and scientists must comply with 
strict animal care guidelines. 

Inorganic arsenic has been recognized as a human poison since 
ancient times, and large oral doses (above 60,000 ppb in food or 
water) can produce death. If you swallow lower levels of inorganic 
arsenic (ranging from about 300 to 30,000 ppb in food or water), 
you may experience irritation of your stomach and intestines, with 
symptoms such as stomach ache, nausea, vomiting, and diarrhea. 
Other effects you might experience from swallowing inorganic 
arsenic include decreased production of red and white blood cells 
which may cause fatigue, abnormal heart rhythm, blood-vessel 
damage resulting in bruising, and impaired nerve function causing 
a "pins and needles" sensation in your hands and feet. 

Perhaps the single most characteristic effect of long-term oral 
exposure to inorganic arsenic is a pattern of skin changes. These 
include a darkening of the skin and the appearance of small 
"corns" or "warts" on the palms, soles, and torso. A small number 
of the corns may ultimately develop into skin cancer. Swallowing 
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arsenic has also been reported to increase the risk of cancer in the 
liver, bladder, kidneys, prostate, and lungs. The Department of 
Health and Human Services (DHHS) has determined that 
inorganic arsenic is a known carcinogen. The International Agency 
for Research on Cancer (IARC) has determined that inorganic 
arsenic is carcinogenic to humans. Both the EPA and the National 
Toxicology Program (NTP) have classified inorganic arsenic as a 
known human carcinogen. 

If you breathe high levels of inorganic arsenic, you are likely to 
experience a sore throat and irritated lungs. You may also develop 
some of the skin effects mentioned above. The exposure level that 
produces these effects is uncertain, but it is probably above 100 
micrograms of arsenic per cubic meter ( g/m3) for a brief exposure. 

---r-_^J_--age_-exposure-at -ower_concen_cations can lead to skin effects, 
and also to circulatory and peripheral nervous disorders. There are 
some data suggesting that inhalation of inorganic arsenic may also 
interfere with normal fetal development, although this is not 
certain. An important concern is the ability of inhaled inorganic 
arsenic to increase the risk of lung cancer. This has been seen 
mostly in workers exposed to arsenic at smelters, mines, and 
chemical factories, but also in residents living near smelters and 
arsenical chemical factories. People who live near waste sites with 
arsenic may have an increased risk of lung cancer as well. 

If you have direct skin contact with inorganic arsenic compounds, 
your skin may become irritated, with some redness and swelling. 
However, it does not appear that skin contact is likely to lead to 
any serious internal effects. 

Despite all the adverse health effects associated with inorganic 
arsenic exposure, there is some evidence that the small amounts of 
arsenic in the normal diet (10-50 ppb) may be beneficial to your 
health. For example, animals fed a diet with unusually low 
concentrations of arsenic did not gain weight normally. They also 
became pregnant less frequently than animals fed a diet containing 
a normal amount of arsenic. Further, the offspring from these 
animals tended to be smaller than normal, and some died at an 
early age. However, no cases of arsenic deficiency in humans have , 
ever been reported. 

Almost no information is available on the effects of organic 
arsenic compounds in humans. Studies in animals show that most 
simple organic arsenic compounds (such as methyl and dimethyl 
compounds) aire less toxic than the inorganic forms and that some 
complex organic arsenic compounds are virtually non-toxic. 
However, high doses can produce some of the same effects. Thus, 
if you are exposed to high doses of an organic arsenic compound, 
you might develop nerve injury, stomach irritation, or other 
effects, but this is not known for certain. 

You can find more information on the health effects of inorganic 
and organic arsenic in Chapter 2 of the toxicological profile. 
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1.6-How can arsenic affect children? \ 
This section discusses potential health effects from exposures 
during the period from conception to maturity at 18 years of age in 
humans. 

Children are exposed to arsenic in many of the same ways that 
adults .are. Since arsenic is found in the soil, water, food, and air, 
children may take in arsenic in the air they breathe, the water they 
drink, and the food they eat. Since children tend to eat or drink less 
of a variety of foods and beverages than do adults, ingestion of 
contaminated food or juice or infant formula made with arsenic-
contaminated water may represent a significant source of 
.exposure. In addition, since children often play in the dirt and put 
their hands in their mouths and sometimes intentionally eat dirt, 
ingestion of contaminated soil may be a more important source of 
arsenic exposure for children than for adults. In areas of the United 
States where natural levels of arsenic in the soil and water are 
high, or in areas in and around contaminated-waste sites, exposure 
of children to arsenic through ingestion of soil and water may be 
significant. In addition, contact with adults who are wearing 
clothes contaminated with arsenic (e.g., with dust from copper- or 
lead-smelting factories, from wood-treating or pesticide 
application, or from arsenic-treated wood) could be a source of 
exposure. Because of the tendency of children to taste things that 
they find, accidental poisoning from ingestion of pesticides is also 
a possibility. Thus, although most of the exposure pathways for 
children are the same as those for adults, children may be at a 
higher risk of exposure because of their lack of consistent hygiene 
practices and their curiosity about unknown powders and liquids. 

Children who are exposed to arsenic may have many of the same 
effects as adults, including irritation of the stomach and intestines, 
blood vessel damage, skin changes, and reduced nerve function. 
Thus, all health effects observed in adults are of potential concern 
in children. We do not know if absorption of arsenic from the gut 
in children differs from adults. There is some information 
suggesting that children may be less efficient at converting 
inorganic arsenic to the less harmful organic forms. For this 
reason, children may be more susceptible to health effects from 
inorganic arsenic than adults. 

At present, there is no convincing evidence that inhaled or 
ingested arsenic can injure pregnant women or their fetuses, 
although studies in animals show that large doses of arsenic that 
cause illness in pregnant females can also cause low birth weight, 
fetal malformations, and even fetal death. Arsenic can cross the 
placenta and has been found in fetal tissues. Arsenic is found at 
low levels in breast milk. 

You can find more information about how arsenic can affect 
children in Sections 2.7 and 5.6 of the toxicological profile. 

back to top 
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1.7 How can families reduce the risk of exposure to arsenic? 
If your doctor finds that you have been exposed to significant 
amounts of arsenic, ask whether your children might also be 
exposed. Your doctor might need to ask your state health 
department to investigate. 

If you use arsenic-treated wood in home projects, personal 
protection from exposure to arsenic-containing sawdust may be 
helpful in limiting exposure of family members. These measures 
may include dust masks, gloves, and protective clothing. If you 
live in an area with a high level of arsenic in the water or soil, 
substituting cleaner sources of water and limiting contact with soil 
(for example, through use of a dense groundcover or thick lawn) 
-would-reducefamily-exposureta arsenic. By paying careful 
attention to dust and dirt control in the home (air filters, frequent 
cleaning), you can reduce family exposure to contaminated dirt. 
Some children eat a lot of dirt. You should prevent your children 
from eating dirt. You should discourage your children from 
putting objects in their mouths. Make sure they wash their hands 
frequently and before eating. Discourage your children from 
putting their hands in their mouths or other hand-to-mouth 
activity. Since arsenic may be found in the home as a pesticide, 
household chemicals containing arsenic should be stored out of 
reach of young children to prevent accidental poisonings. Always 
store household chemicals in their original labeled containers; 
never store household chemicals in containers children would find 
attractive to eat or drink from, such as old soda bottles. Keep your 
Poison Control Center's number by the phone. 

It is sometimes possible to carry arsenic from work on your 
clothing, skin, hair, tools, or other objects removed from the 
workplace. This is particularly likely if you work in the fertilizer, 
pesticide, glass, or copper/lead smelting industries. You may 
contaminate your car, home, or other locations outside work where 
children might be exposed to arsenic. You should know about this 
possibility if you work with arsenic. 

Your occupational health and safety officer at work can and 
should tell you whether chemicals you work with are dangerous 
and likely to be carried home on your clothes, body, or tools and 
whether you should be showering and changing clothes before you 
leave work, storing your street clothes in a separate area of the 
workplace, or laundering your work clothes at home separately 
from other clothes. Material safety data sheets (MSDS) for many 
chemicals used should be found at your place of work, as required 
by the Occupational Safety and Health Administration (OSHA) in 
the U.S. Department of Labor. MSDS information should include 
chemical names and hazardous ingredients, and important 
properties, such as fire and explosion data, potential health effects, 
how you get the chemical(s) in your body, how to properly handle 
the materials, and what to do in the case of emergencies. Your 
employer is legally responsible for providing a safe workplace and 
should freely answer your questions about hazardous chemicals. 
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Your state OSHA-approved occupational safety and health 
program or U.S. OSHA can answer any further questions and help 
your employer identify and correct problems with hazardous 
substances. Your state OSHA-approved occupational safety and 
health program or U.S. OSHA will listen to your formal 
complaints about workplace health hazards and inspect your 
workplace when necessary. Employees have a right to seek safety 
and health on the job without fear of punishment. 

You can find more information about how arsenic can affect 
children in Sections 2.7 and 5.6 of the toxicological profile. 

back to top 

1.8 Is there a medical test to determine whether I have been 
exposed to arsenic? 
Several sensitive and specific tests can measure arsenic in your 
blood, urine, hair, or fingernails, and these tests are often helpful 
in determining if you have been exposed to above-average levels 
of arsenic. These tests are not usually performed in a doctor's 
office. They require sending the sample to a testing laboratory. 

Measurement of arsenic in your urine is the most reliable means of 
detecting arsenic exposures that you experienced within the last 
several days. Most tests measure the total amount of arsenic 
present in your urine. Sometimes this can be misleading, because 
the nonharmful forms of arsenic in fish and shellfish can give a 
high reading even if you have not been exposed to a toxic form of 
arsenic. For this reason, laboratories sometimes use a more 
complicated test to separate "fish arsenic" from other forms. 
Because most arsenic leaves your body within a few days, analysis 
of your urine cannot detect if you were exposed to arsenic in the 
past. Tests of your hair or fingernails can tell if you were exposed 
to high levels over the past 6-12 months, but these tests are not 
very useful in detecting low-level exposures. If high levels of 
arsenic are detected, this shows that you have been exposed, but 
unless more is known about when you were exposed and for how 
long, it is usually not possible to predict whether you will have any 
harmful health effects. 

You can find more information on how arsenic can be measured in 
your hair, urine, nails, and other tissues in Chapters 2 and 6 of the 
toxicological profile. 
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1.9 What recommendations has the federal government made 
to protect human health? 
The federal government develops regulations and 
recommendations to protect public health. Regulations can be 
enforced by law. Federal agencies that develop regulations for 
toxic substances include the Environmental Protection Agency 
(EPA), the Occupational Safety and Health Administration 
(OSHA), and the Food and Drug Administration (FDA). 
Recommendations provide valuable guidelines to protect public 
health but cannot be enforced by law. Federal organizations that 
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develop recommendations for toxic substances include the Agency 
for Toxic Substances and Disease Registry (ATSDR) and the 
National Institute for Occupational Safety and Health (NIOSH). 

Regulations and recommendations can be expressed in not-to
exceed levels in air, water, soil, or food that are usually based on 
levels that affect animals; then they are adjusted to help protect 
people. Sometimes these not-to-exceed levels differ among federal 
organizations because of different exposure times (an 8-hour 
workday or a 24-hour day), the use of different animal studies, or 
other factors. 

Recommendations and regulations are also periodically updated as 
more information becomes available. For the most current 
information, check with thejederal-agencyor-organization that _ ._,.,_ 
provides it. Some regulations and recommendations for arsenic 
include the following: 

The federal government has taken several steps to protect humans 
from arsenic. First, EPA has set limits on the amount of arsenic 
that industrial sources can release into the environment. Second, 
EPA has restricted or canceled many of the uses of arsenic in 
pesticides and is considering further restrictions. Third, EPA has 
set a limit of 50 ppb for arsenic in drinking water. EPA has 
recently proposed lowering this value to 5 ppb. Finally, OSHA has 
established a permissible exposure limit (PEL), 8-hour time-
weighted average, of 10 :g/m3 for airborne arsenic in various 
workplaces that use inorganic arsenic. 

You can find more information on regulations and guidelines that 
apply to arsenic in Chapter 7 of the toxicological profile. 
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1.10 Where can I get more information? 

If you have any more questions or concerns, please contact 

your community or state health or environmental quality 

department or: 


Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 

Information line and technical assistance: 

Phone: 888-422-8737 
FAX: (770)-488-4178 

ATSDR can also tell you the location of occupational and 
environmental health clinics. These clinics specialize in 
recognizing, evaluating, and treating illnesses resulting from 
exposure to hazardous substances. 
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To order toxicological profiles, contact: 

National Technical Information Service 

5285 Port Royal Road 

Springfield, VA 22161 

Phone: 800-553-6847 or 703-605-6000 
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Polycyclic Aromatic Hydrocarbons (PAHs) 

(Hidrocarburos Aromdticos Policiclicos (HAPs)) 

This fact sheet answers the most frequently asked health 
questions about polycyclic aromatic hydrocarbons (PAHs). 
For more information, you may call the ATSDR Information 
Center at 1-888-422-8737. This fact sheet is one in a series of 
summaries about hazardous substances and their health 
effects. This information is important because this substance 
may harm you. The effects of exposure to any hazardous 
substance depend on the dose, the duration, how you are 
exposed, personal traits and habits, and whether other 
chemicals are present. 

HIGHLIGHTS: Exposure to polycyclic aromatic 
hydrocarbons usually occurs by breathing air contaminated 
by wild fires or coal tar, or by eating foods that have been 
grilled. PAHs have been found in at least 600 of the 1,430 
National Priorities List sites identified by the Environmental 
Protection Agency (EPA). 

What are polycyclic aromatic hydrocarbons (PAHs)? 
Polycyclic aromatic hydrocarbons (PAHs) are a group of over 100 
different chemicals that are formed during the incomplete burning 
of coal, oil and gas, garbage, or other organic substances like 
tobacco or charbroiled meat. PAHs are usually found as a mixture 
containing two or more of these compounds, such as soot. 

Some PAHs are manufactured. These pure PAHs usually exist as 
colorless, white, or pale yellow-green solids. PAHs are found in 
coal tar, crude oil, creosote, and roofing tar, but a few are used in 
medicines or to make dyes, plastics, and pesticides. 
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What happens to polycyclic aromatic hydrocarbons 
(PAHs) when they enter the environment? 

•	 PAHs enter the air mostly as releases from volcanoes, forest 
fires, burning coal, and automobile exhaust. 

•	 PAHs can occur in air attached to dust particles. 
•	 Some PAH particles can readily evaporate into the air from 

soil or surface waters. 
•	 PAHs can break down by reacting with sunlight and other 

chemicals in the air, over a period of days to weeks. 
•	 PAHs enter water through discharges from industrial and 

wastewater treatment plants. 
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•	 Most PAHs do not dissolve easily in water. They stick to 
solid particles and settle to the bottoms of lakes or rivers. 

•	 Microorganisms can break down PAHs in soil or water after 
a period of weeks to months. 

•	 In soils, PAHs are most likely to stick tightly to particles; 
certain PAHs move through soil to contaminate 
underground water. 

•	 PAH contents of plants and animals may be much higher 
than PAH contents of soil or water in which they live. 
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How might I be exposed to polycyclic aromatic 
hydrocarbons (PAHs)? 

•	 Breathing air containing PAHs in the workplace of coking, 
coal-tar, and asphalt production plants; smokehouses; and 
municipal trash incineration facilities. 

•	 Breathing air containing PAHs from cigarette smoke, wood 
smoke, vehicle exhausts, asphalt roads, or agricultural burn 
smoke. 

•	 Coming in contact with air, water, or soil near hazardous 
waste sites. 

•	 Eating grilled or charred meats; contaminated cereals, flour, 
bread, vegetables, fruits, meats; and processed or pickled 
foods. 

•	 Drinking contaminated water or cow's milk. 
•	 Nursing infants of mothers living near hazardous waste sites 

may be exposed to PAHs through their mother's milk. 
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How can polycyclic aromatic hydrocarbons (PAHs) affect 
my health? 
Mice that were fed high levels of one PAH during pregnancy had 
difficulty reproducing and so did their offspring. These offspring 
also had higher rates of birth defects and lower body weights. It is 
not known whether these effects occur in people. 

Animal studies have also shown that PAHs can cause harmful 
effects on the skin, body fluids, and ability to fight disease after 
both short- and long-term exposure. But these effects have not 
been seen in people. 
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How likely are polycyclic aromatic hydrocarbons (PAHs) 

to cause cancer? 

The Department of Health and Human Services (DHHS) has 

determined that some PAHs may reasonably be expected to be 

carcinogens. 


Some people who have breathed or touched mixtures of PAHs and 

other chemicals for long periods of time have developed cancer. 

Some PAHs have caused cancer in laboratory animals when they 

breathed air containing them (lung cancer), ingested them in food 

(stomach cancer), or had them applied to their skin (skin cancer). 
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Is there a medical test to show whether I've been exposed 
to polycyclic aromatic hydrocarbons (PAHs)? 
In the body, PAHs are changed into chemicals that can attach to 
substances within the body. There are special tests that can detect 
PAHs attached to these substances in body tissues or blood. 
However, these tests cannot tell whether any health effects will 
occur or find out the extent or source of your exposure to the 
PAHs. The tests aren't usually available in your doctor's office 
because special equipment is needed to conduct them. 
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Has the federal government made recommendations to 
protect human health? 
The Occupational Safety and Health Administration (OSHA) has 
set a limit of 0.2 milligrams of PAHs per cubic meter of air (0.2 
mg/m3). The OSHA Permissible Exposure Limit (PEL) for mineral 
oil mist that contains PAHs is 5 mg/m3 averaged over an 8-hour 
exposure period. 

The National Institute for Occupational Safety and Health 
(NIOSH) recommends that the average workplace air levels for 
coal tar products not exceed 0.1 mg/m3 for a 10-hour workday, 
within a 40-hour workweek. There are other limits for workplace 
exposure for things that contain PAHs, such as coal, coal tar, and 
mineral oil. 
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Glossary 

Carcinogen: A substance that can cause cancer. 


Ingest: Take food or drink into your body. 
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Where can I get more information? 
ATSDR can tell you where to find occupational and environmental 
health clinics. Their specialists can recognize, evaluate, and treat 
illnesses resulting from exposure to hazardous substances. You 
can also contact your community or state health or environmental 
quality department if you have any more questions or concerns. 

For more information, contact: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop F-32 
Atlanta, GA 30333 
Phone: 1-888-42-ATSDR (1-888-422-8737) 
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FAX: (770)-488-4178 
. Email: ATSDRIC@,cdc.gov 
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