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Table 1
Occurrence, Distribution and Selection of Chemicals of Potential Concern
‘ Surface Water
Baseline Ecologlcal Risk A t - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

enario Timeframe: Qurrent/Future Land Use
Medium: Surface Water
Exposure Medium: Surface Water

CAS Chemical [6)) Al M [63) Maxl Units Sample ID Detection Range of Concentration Benchmark Retaln Rationale for
Number Concentration Qualifler Concentration Qualifler of Maximum Frequency Detection Used for as COPC?| Contaminant
Concentration Limits . Screening (2) Deletion or
Min-Max . Selection (3)
'Volatlle Organics
75-092 Methylene Chloride 0.0003 I 0.0003 T MG/L WRC-SW-4004-01 1/6 0.001 - 0.001 0,0003 021 G No s
127-18-4 Tetrachloroethene 0.0003 1 0.0007 MG/ WRC-SW-4003-01 2/6 0.001 - 0.001 0.0007 0.0053 G Na 8

Semlvolutiie Organics

Anthracene
Benzaldehyds

120-12-7
100-527

0.00000368 - 0.01

Benzo(b)fluorenthene
0.0000024 - 0.08

Benzo(g.hiperylene
0

0.00000231 - 0.01

193-39-3 Indeno(1,2,3-cdjpyrene 0,00000225 I 0,00000225 7 MGL WRC-SW-4003-01 1733 0.00000231 - 0.01 0.00000225 " 0.001 F o s
91-20-3 Naphthalene B 0.00000766 B MGL WRC-8W-4003-01 1 1/3s i 0.00000323 - 0.01 ) ) G Neo

0.00000961 0.00000961 MG WRC-SW4003-01 1733 0.00001077 - 0.01 0.00000961 100004 Cl T e

125-00-0 Pyrene
WRC-SW-4003-01 1/3s 0.00006744 - 0.01 0.00006613 ¥o ¥

TOTPAR Total PAR 0.00006613 I 0.00006613 T MG/L
Pesticldes/PCBs-

0.00002308 - 0.001
0.00000185 - 0.00005

CMW-SW-2019-01
‘WRL-SW-4005-01

Aroclor-1254
bets-BHC

11097-69-1
319-85-7

CMW-SW-2019-01
‘WRL-SW-2042-01

72-20-8
7421-934

Endrin
Endrin Aldehyde

- CMW-SW-2019-01,

gammia:Chlordane:
Total Metals
7429-90-5 - | Ahuradnu

3$103-74-2

L CMWSW: 201901

7440-353

7439-987 folyt ’ 0.000929 1 0.0011 ’ ¥ MG | WRC-SW-4001-01 0WRC-SW4002-01 6/6 : ’ 0.0011 088 D No s
X RTR i 24033 - G o Ce0ed o 0.0343 0016 A Yes A
2L QOnd 000 034 ¢ L

U 7440:02:0 5 | Nie : Co il v gio0n e Ly
02
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Table 1

Occurrence, Distribution and Selection of Chemicals of Potential Concern
Surface Water
- Baseline Ecological Risk A t - Interim Final

Centredale Manor Restoration Profect Superfund Site
North Providence, Rhode Island

cenario Timefrane: CurrenvFuture Land Use
Mediwn: Swiface Water
Exposure Mediwn: Surface Water

CAS Chemleal Mi [¢)) ™ M 1) Maxi Units Sample ID Detection Range of C ation Benchmark Retain Ratlonale for
Number Concentration Qualifier Concentration Qualifler of Maximam Frequency Detection Used for as COPC? Contaminant
Concentration Limits Screening (2) Dtletion or
Min-Max Selection (3) |

Potassium

CMW-§W-2019-01
AVB-8W.202901
CMW-$W:2023:D

Dissolved Metals

7440-70-2D

Ahimlrun, Dissolved

Cvﬁwm,
. Calcium, Dissolved

“[cobak, Dissolved

NITRATE
14797-65-0

1426%-44-2

7723-140

TEMPERATURE

Fhosphorus, Totad

Temperature

WROSW4001-01
DAMOR2Z-SW

WRC-SW4002-01

7440-23-3D
. 7440-62:2D
7440-66-6D Zine, Dissolved
Inorganies
BOD Biochemical Oxygen Demand 2 186 WRCSW-4002-01 $/5 - nn No E
CONDUCTIVIT _ |Conductivity 206 250 DAMO0S-SW ) 373 - na No E

$7653-85-7
19408-74-3
35822-46-9

0000000196

CMW-8W-2019-01

00-089 [ Total Suspended Solids
Dioalus/Farans —
38175-993 HCX T MG CMW-SW-2015.01 0.000000158 s No T

MACTEC Enginsering and Consulting, Inc.
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Table 1
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Surface Water

Baseline Ecological Risk A t - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

cenario Timeframe: Qurrent/Future Land Use
IMedium: Swface Water
Exposure Medium: Surface Water

CAS Chemical M [¢Y) N Max! [¢3) Maxi: Units Sampls ID Detection Range of Concentration Benchmark Retain Ratlonale for
Number Concentration Qualifier Concentration Qualifler of Maximum Frequency Detection Used for s COPC? Contaminant
Concentration Limits Screening (2) Deletion or

Min-Max Selecilon (3)

CMW-SW-2019-01
CMW-SW-2015-01

3268-87-9 ‘OCDD
51207-31-9 2,3,7,8-TCDF

57117-41-6 1.2,3,7,8-PeCDF APB-SW-2029-01

CMW-SW-2019-01

70648+26-9

CMW-SW-2019-01
CMW-SW-2019-01

CMW-SW-2019-01
CMW-SW-2019-01

Total HxCDF

38998-75-3 Total HpCDF

CMW-SW-2019-01

38178-99-3M

; irds : : S : W:SW-2013
Toxicity Equivatenicy- Flsh - : X RN RO R AR RARRRARA I8 5 MO CMW S WE2019:

(1) Minimurm or maxitmun concentration detected in Allendale end Lyt Mill exposure arens. Smmmples from these exposure arens included in data et nre provided in Appendix A
(2) The concentration used for screening is the maximurn detected concentration, per USEPA Repion I (USEPA, 1993).
(3) Analyte is selected as a COPC i the ion used for ing exceeds the benchmark
S=C jon used for ing, is less then the ing toxicity value; the mnalyte was not selected as n COPC.
A =Concentration used for screenimg i greater than the screening toxicity value; the analyle was selected os a COPC.
E = The analyte is an exzential nutrient or inscellaneous parsneter and is not considered to be toxic at the concentration detected; the analyte was not selected ax a COPC (USEPA, 1995).
T = Dioxin, fursn, snd PCB were dusing Toxio (TEq) and specific congeners were not evaluated individually es COPCs.
F = The analyte hes n frequency of detection of less then 5% (USEPA RAGS; 1989); the mnalyte was not selected a3 a CORC,
M = Maximum detected concentration of the anelyte exceeds the screening benchmark by more than one order of itude; the inti X with not including this analyte
m the quantitative risk analysis are discussed in Section 10.

Qualifier defmitions:
T = Value it estimated.

EMPC = Esta 3 M. Tossible C

mg/L = milligrams per hter
COPC = charical of potential concern

MACTEC Engineering and Consulting, Inc.
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enario Timefrane: CummenyFutwre Land Use
Medium: Groundwater
Ex, ¢ Medium: Groundwater

{

Table 2
Occarrence, Distribution and Selection of Chemicals of Potential Concera
Gronndwater

.

Basdline Ecological Risk A t - Interim Final
Centredale Manor Restaration Project Superfund Site
North Providence, Rhode Island

136-5%-2 cis-1,2-Dichloroethene .

R
Tetrachioracthe

i Trichloreethéos.

CMS-GW-MWOSS02- -

., 1
0.01-0.01

CAS Chemical D [§}] n Units Sample ID Detection Range of Ci th B k Retaln Ratlonsle for
Number Concentration Qualifler Concentraton Qualifier of Maximum Frequency Detection Used for as COPC? Contaninunt
Concentration Limits Screening (2) Deledon or
Min-Max Selection {(3)
Volaile Organlcs
S

Semivolatile Organics

'12,4,6-Trichlorophenot::

CMS-OW

0.01-0.01

(1) Mimimum of maximum concentration detected in Allendale expasure area, Ssmples from this exposure aresincludedin data set are providedin Appendix A

(2) The concentration used for screening is the maximum detected concentration, pes USEPA Region I (USEPA, 1993).

(3) Analyte is selected a8 3 COPC if the cancentration used for screering exceeds the benchmark.

8 = Concentration used for screering is less than the screening toxicity value; the analyte was not selected w 2 COPC.
A= Concentration wed for screening is greater than the screening toxicity value; the aalyte was selected 2 3 COPC.

E = The aalyte ix an essential nutrient, :nd iz not considered to be toxic at the concentration detected; the analyte was not selected = 3 COPC (USEPA, 1999).

Qualifier definitions:
T =Valus is estimated.
* =Value is cither the detection Kmit (DL) or the Esti d i Paesitie C

mg/L = milligrams per fiter
CORC = chemical of potential concen

MACTEC Enginsaring and Cofisulting, Inc.
51226.24
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Table 3
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Tuneframe: Current/Future Land Use
Medium: Sediment

Exposure Medium: Sediment (0-1 ft bgs)

CAS Chemical Minimum (1) | Minimam | Maximom (1) | Maximum | Units Sample ID Detection Range of C ation Bench k Retain Rationale for
Number - Concentration | Qualifier | Concentration | Qualifier . of Maximum Frequency Detection Used for 28 COPC? | Contaminznt
" Concentration Limits Screening (2) ' Deletion or
Min-Max Selection (3)
Semivolatile Organics
92-524 1,1-Bi 0.00644 J 0.08503 MGKG APB-SD-4010-0000-01 12740

A No . S

LPX-SD-4012-0000-01 1.5E+00

LPX-SD-2045B-02

117-84-0 LPX-SD-4012-0000-01

14 ] MOKG WRM-SD-2055-01 _ 1/87 3699 14 13801 Al No F,M

Pesticides/PCBs

afpha-Chlordane

- 13097-69-1 2 CM.
MACTEC Engineering and Consulting, Inc.
51226.24
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Occurrence, Distribution and Selection of Chemicals of Potential Concern

Scenario Timeframe: Current/Future Land Use

Mediun: Sediment
Exposure Medium: Sedimnent (0-1 ft bgs)

R

line Ecol

Table 3

Sediment

1 Risk A

t - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

57-74-9

Technlcal Chlordane

221273

MG/KG

‘WRL-SD-2042-02

- LPX-SD-4004-0060-01

L2371

221273

CAS Chernical Mini {1) | Mini M: (1) | Maximum Units Sampte ID Detection Range of C ation Bench Retain Rationale for
Number Concentration | Qualifier | Concentration | Qualifier of Maximum Frequency Detection Used for as COPC? | Contaminant
Concentration Limits Screening (2) Deletion or
Min-Max Selection (3)
11096-82:% Aroclor:1260 .27 WR( 6 LA

Inorganics

LPX-5D-4004-0000-

AVS/SEM

7440-43-9

7440.02.0

Codmium

Acid Volatile Sulfide
——

0.000479 ]

0.16

WRM-SD-2055-01

50/ 61

0.00018 - 0.00215

0.0411 -4.74

0.16

na

No

MACTEC Er’
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Table 3
Occurrence, Distribution and Selection of Chemicals of Potential Coneern
~ Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Cumrent/Future Land Use
Medium: Sediment
Exposure Mediwn: Sedinent (0-1 ft bps)

CAS Chemical Minimum (1) { Minimum | Maximum (1) | Maximum | Units Sample ID Detection Range of Concentration Benchmark Retain Rationale for
Number Concentration | Qualifier | Concentration | Qualifier of Maximum Frequency Detection Used for as COPC? | Contaminznt
Concentration Limits Screening (2) Deletion or

Selection 13!

Dioxins/Furans

38178-99-3 HCX 0.00000146 J 0.364758 J

40321764 0.000187

57653-45-7
0.0000017

0.00000044 1

39001-02-0 OCDF ~ 0.00000074 J 0.00134

. PCBCTEFish. - | Toxicity Equivalency (PCB) - Klsh : - - 0,00000336 -

MOKG

MGKG

SD-23

CMS-470-A

CMS-470-A

83/ 108
99/ 129

115712

0 -0.005036

CMS-470-A

LPX-SD-4004-0000-0%

1137130

107/126

0,000001 1 - 0.00058198

0.364758

0.000187

 ooooiess

na

na

26806 0B

Sammnl

(1) Mini or detected in Allendale, Lymnan Mill, Manton, and Dyerville exp areas, iples from these exp areas i
(2) The used for is the detected per USEPA Region I (USEPA, 1995).
{3) Analyte is sclected s a COPC if the used for ing exceeds the benchmar

S = Cancentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC,
A = Concentration used for screening is grester than the screcning toxicity value; the anolyte was selected as a COPC.

luded in data set are provided in Appendix A.

E = The analyte is an essential nutrient, and is not considered to be toxic at the concentration detected; the analyte was not selected as a COPC (USEPA, 1995).

1 1 & individual

T = Dioxin, furan, and PCB were d using Tozic Equivalencies (TEq) and specific were not
U = Simnultansously Extracted Metals (SEM) were evaluated using AVS/.SEM approach and were not evaluated a2 COPCs individually,
F = The analyte has & frequency of detection of less than 5% (USEPA RAGS; 1989); the analyte was not selected es a COPC.

M= dotected
in the quantitative risk analysis are discussed in Section 10.
Qualifier definitions:
J = Value is estimated.
E= Valucis d due tosi matrix interf
B = Analyte detected above the detection limit and ion in d samples < 10x blank levels,

EMPC = Estimated Maximum Possible Cancentration.

s COPCs.

P = The diff in ion b the prisnary column and confinnation column exceeds 25 percent. The reported ion ig
* = Value is either the detection limit (DL) or the Estimated Meximnum Possible Concentration (EMPC).
$ = Result reported from a confirmation analysis.

Prepared by: KTA
Checked by: RAR

mg/Kg = milligrams per kilogram
COPC = chemical of potential concem

MACTEC Engineering ang Consulting, Inc.

51226.24
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of the analyte exceeds the screening benchmark by more than one order of magnitude; the uncertainties essociated with not including this analyte

A - Aquatic receptor-besed

B - wildlife-based
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Table 4
Occurrence, Distribution and Selection of Chemlcals of Potential Concern
Crayfish
Baseline Ecological Risk A - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
Scenanio Timeframe: Current/Future Land Use
Mediwm: Crayfish
Exposure Medinm: Crryfish
CAS Chemicn) Minimum (1) Minimum Mai] [¢)] Maxi Units Sample ID Detection Range of Concentration Benchmark Retain Rationdle for
Number Concentration Quaulifier Concentration Quulifier of Maximum Frequency Detection Used for (€3] us COPC? Contaminuant
Concentration Limits Sereening (2) Deletion or
Min-Max Selection (d)

Aroclor, Total

_Amlorliss
Endosslfan Sulfate

Heptachlor
Technical Chlordane

LPX-CF4002-0000-01
LPX CF-4002-0000-01

LPX-CF~4002-0000-01

0,00075 - 0.00076

0.0007$ - 0.00076

Inorganics

-LPX~CR-4004-0000:01

- CME-CF-4003-0000:

Dloxins/Furang

38178-99-3

37117416
70648-26-9

60831-34-5

55673-89-7

HCX -

12,3,7,8-PeCDF

12,3,4,7 8-8xCDF

6,7,8-HxCDF

12,3,47,8,9-HpCDF

Equivalency (PC|

0.00001382

LPX-CF4002-0000-01

LPR-CF-4004-0000-01
F: A .

CMSCF-4003.0000-01
LPX-CF-34004-0000-01
CMS-CF~4007-0000-01

CMSCFL4006-0000-01

0.000000171 MGXKG LPX-CF~4002-0000-01 2/2

0.00000577 - 0.00001975

0.000000171

na

MACTEC Enginesring and Consulting, Inc.

51228.24
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Table 4

QOccurrence, Distribution and Selection of Chemicals of Potential Concern
Crayfish
Baseline Ecological Risk A t - Interim Final

Centredale Manor Restoration Project Superfund Site
WNorth Providence, Rhode Island

Scenario Timeframe: Current/ Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish

CAS Chemicul Mi () Mini M: N Maxi Units Sample ID Detection Range of Concentruation Benchmaurk Retuin Rationule for
Number Concentration Qualifier Concentration Qualifier of Maximum Prequency Detection Used for [&)] as COFC? Contaminant
Concentration Limits Screening (2) Deletion or
Min-Max Selection (4)
{1) Minimum or naximan concentration detected in Allendale md Lymemn Mill exposure areas. Samples from these exposure aress included in dats set are provided in Appendix A
{2) The concentration used for screening is the maximum detected concentration, per USEPA Region I (USEPA, 19935).
(3) Screening benchnarks for biota tissue me swranarized i Table G-1.
(4) Analyte in selected ms a COPC if the ion used for ing exceeds the benchmert
S = Conoentration used for screening is less than the screening toxicity value; however, the malyte was retamed a2 a COPC for wildlife exposure modeling.
A = Concentration used for screening & greater thm the screening toxicity value; the mialyte was selected as 6 COPC.
B = The malyie it an essential nutrient, md & nat idered to be toxio at the detected; the mnalyte was not aelected as a COPC (USEPA, 1993).
T = Dioxo, furan, and PCB were eval using Toxio Bqur iex (TBq) end specific were not evahiated mdividunlly s COFCs.
V = Not relevant for this specifio receptor.
Qualifier defmitions:
1= Value is entimated.
mp/Kg = milkigrams per kilogram
COPC = chemioal of potential concern
MACTEC Engine~~~ and Consulting, Inc. .
51228.24 ' ' ’ §
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Table 5
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Emerging Insect

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Mediun: Emerging Insect
Exposure Medium: Emerging Insect

CAS Chemical Minimam (1) Minimum Maximum (1) Maximum Units Sample 1D Detection Range of Concentration Benchmark Retain Rationale for
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for 3 as COPC? Contaminznt
Concentration Limits Screening (2) Deletion or
Min-Max Selection (4)
AL

38178-99-3 0.00016351 0.00016351 LPX-EI-4006-4010-0000-01
1746-01-6 0.00024557 0.00024557 . LPX-E1-4006-4010-0000-01

0.00016351

0.000243557

35822-46-9 ,2,] 0.00001246 000001246 LPX-E}-4006-4010-0000-01 | ' 0.00001246

51207-31-9 i o.00000175 | 0.00000175 LPX-EI-4006-4010-0000-01 0.00000175

0.00000139 0.00000139 LPX-E1-4006-4010-0000-01 T 5.00000139

01
Toxicity Equivalency (PCB) - Fish 0.000000362 0.000000362 MG/KG | LPX-B1-4006-4010-0000-01 171 - 0.000000362 na No v
(1) Minimum or maximum concentration detected in Lyman Mill exposurc arca. Samples from this exposure area included in data set are provided m Appendix A.

(2) The concentration used for screening is the maximum detected concentration, par USEPA Region I (USEPA, 1995).

{3) Screening benchmarks for biota tissue are sonmarized in Table G-1.

(4) Analyte is selected as a COPC if the concentration used for screenimg exceeds the benchmark.
8 = Concentration used for screening is less than the screening toxicity value; however, the analyte was retained as a COPC for wildlife exposure modelng.
A = Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a OOPC.
T = Dioxin, furan, and PCB were evaluated using Toxic Equivalencies (TEq) and specific were not evaluated mdividually as COPCs.
V = Not relevent for this specific receptor.

Qualifier defnitions: ~
I = Value is estimated.

mg/Kg = milligrams per kilogram
COPC = chetnical of potential concem

Prepaed by: KIA ‘
Checkedby: RAR

MACTEC Engineering and Consulting, Inc.
51226.24 P 10f1 QI2004, 6
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Table 6
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Tree Swallow - Stomach Contents

Baseline Ecological Risk A - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timcframe: Current/Future Land Use
Mediune Tree Swallow
Exposure Mediwn: Diet

== KT

CAS Chemical Mini a) Minimam Maximam (1) Maximum Units Sample ID Detection Range of Concentration Benchmark Retain Rationale for
Number Concentration Qualifier Concentration of Maximum Frequency Detection Used for [€)) as COPC? Contamizant

Concentration Limits Screening (2) Ddetion or

Min-Max Selection (4

e
Dioxins/Furans
38178-99: HCX i 0.00012627 J 0.00020212 ) DIET-LP 0.00000072 - 0.00006949 0,00020212 na No T

39227-28-6 4.7,8-HxCDD ] 0.00000052 0.00000141 ) ) 0.00000038 - 0.00000172 . 0.00000141

0,00000036

0.00005 109 0
0.00000092 - 0.000

57117-249 1 | 0.00000041 000000254 MQ/KG' 1ET-/ 0,00000027 - 0,00000134
; 000000226 0,00000052 - 0.00000133
0.:00000145 T 0.00600082 - 660000153 0.00000143

Foxtctty Equivalency - Rirds ©7 0.0000014 : o pp002ze - MOKG
28 oxicity Equivalency Rir MSKS

(1) Minimum or inaxiinum concentration detected m Allendale and Lyman Mill exposure area. Samples from these exposure areas included in data set are provided m Appendix A
(2) The concentration used for ing is the i detected ion, per USEPA Region T (USEPA, 1995).
(3) Screening benchmarls foar biota tissue are suenmarized in Table G-1.
{4) Analyte is selected as 2 COPC if the concentration used for screening exceeds the benclanark.
S = Concentration used {or screening is less than the screcuing toxicity value; the analyte was not selected as a COPC.
A = Concentration used far screening is greater than the screening toxicity value; the malyte was selected as a COPC.
E = The analyte is an essential nutrient, and is not considered ta be toxic at e concentration detected; the analyte was not selected as a COFC (USEPA, 1995).
T = Dioxin, furan, and PCB cangeners were evaluated using Toxic Equivalencies (TEQ) and specific congeners were not cvaluated individualty as COPCs.
V = Not relevant for this specific receptor.

Qualifier definitions:
J=Value is estitnated

mng/Kg = milligrams per kilogram
COPC = chemical of potential concem

Checked by: RAR

MACTEC Enginsering and Consulting, inc.
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ediumz Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 fi bgs)

l_Sjnun'o Timncframe: Current/Future Land Use
M

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Baseline Ecological Risk Assessment - Interim Final

(_

Table 7

Floodplain Soil

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

CAS Chemical Mizimam (1) Minimam Maximam (1) Maximam Units Sample ID Detection Range of Concentration Benchmark Retaia Rationale for

Number Concentration Qualifier Coucentration Qualifier of Maxdimam Frequency Detection Used for as COPC? Contaminant
Concentration Limits Screening (2) Deletion or

Mi--l\j/l=lx Selection (3)

Volatlle Organics

12 4-Trimetrylbenzene

Naphthalene

CMS-408-A

0.0045 - 0.0097

0.0045 - 0.0097

0.0045 - 0.0097

1.3E+01

Semlvolatile Organles

Benzaldehyde

0.05566

Dibenzofuran

Di-n-Butylphthalate

Naphthalene

0.01111

0.07051

LPX-FP-4007-0000-01

CMS-418-A0CMS-436-A

LPX-FP-4006-0000-01

LPX.FP-4007-0000-01

0,02951 - 0.02951

4.36+01

$3469-21-9

5103-74-2

Aroclor-1242

gamma-Chlordane

Techuical Chdordane

3.1

MG/KG

1/42

0.00114 . 0.031

3.1 9.8E-02 B

OE-0'

No M

Inorganics

T33R00

MACTEC Engineering and Consuiting, inc,
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Table 7
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Floodplain Soil

Baseline Ecological Risk A t - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scerario Timeframe: CurrenU/Future Land Use
Medivin: Floodplain Soil
Exposure Mediwm: Floodglain Soil (0-1 ft bgs)

CAS Chemical Minimam (1) Misimam Maximam (1) Maximam Units Sample ID Detection Range of Concentration Benchmark Retain Rationale for
Namber Concentration Qualifier Concentration Qualifier of Maximem Frequency Detection Used for as COPC? Coutaminant
Concentration Limits Sercening (2) Deletion or

Min-Max

Selection (3)
“7.42 . A

7440-66: Zne. ; R 351
Dioxins/Furans
38178-99-3 HCX — 0.00011784 ] 7 i 0.0036542 1 MG/KG

" LPX.FP-4006:000D-01. YOOI O : F130- - 7.6E+0}

‘WRL-SD-2038-01 474 - 0.0036542 na Na T

40321764 0.00000061 " 6.00001264 LPX-FP-4007-0000-01 0,00001264

,00000894 MG LEX-FP-4006-0000-01 - 0.00000894

¥
" 0.00003622 LPX-FP-4007-0000-01 s 0.00003622

0.00003893

3428.CMS-098

<y (PCBY < Bl
Toxicity Equivalenc (PCB! - Fish

PCBCTEFish

0.000000306 0.000000341 MG/KG LPX-FP-4004-0000-01 2/2 ~0.006000341 na i No v

MACTEC Engin- + and Consulting, Inc.
51226.24
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Table 7
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Floodplain Soil

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

Scenario Timeframe: Current/Futurc Land Use
Medimn: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

CAS Chemical Mini m Minil Maximam (1) Maximam Usits Sample ID Detection Range of Concentratios Benchmark Retain Rationale for
Number Conceniration Qualifier Concentration Qualifier of Maximem Frequency Detecti Used for as COPC? Countaminant
Concentration Limits Screening (2) Deletion or
Min-Max Selection
———

(1) Mini or i ion detected in Allendale and Lyman Milt exposure areas. Samples fran these exposure areas included m data set are provided in Appendix A. A - Soil invertelvate-based

(2) The ion used for ing is the i detected ion, per USEPA Region I (USEPA, 1995). B - Wildlife-based

(3) Analyte is selected as a COPCif the ion used for ing exceeds the benctonarl

8 = Concentration used for screening is less than the screening toxicity value; flhe analyte was notselected as a COPC.

A = Concentration used faor screening is greater than the screening toxicity value; the analyte was selected as a COFC.

E = The analyte is an essential nutrient, and is not considered to b¢ toxic at the concentration detected; the analyte wasnot selected as a COPC (USEPA, 1995).

T = Dioxin, furan, and PCB cong were evaluated wsing Toxic Equivalencies (TEq) and specific were not evaluated indivi y as COPCs.

V = Notrelevant for this specific receptar,

F = The anahyte has a frequency of detection of less than 3% (USEPA RAGS; 1989); the analyle was not sclected as a COPC. Analyles whase maximumn concentration exceeds

M = Maximum detected concentration of the analyte exceeds the screening benchmark by more than ane arder of magnitude; the uncertainties associated with not including this analyte
in the quantitative risk apalysis are discussed i Section 10.

Qualifier definitions:
J=Value is estimated
§ = Result reported from a conftrmation analysis.

mg/Kg = milligrams per ldlogram
QOPC = chemnical of potential concern

Prepared by: KIA
Checlied by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24 .
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Table 8
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Earthworm

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
- North Providence, Rhode Island

Scenario ?imefmmc: Currest/Future Land Use
Medium: Earthwonn
Exposure Medium: Earthworm

LS

CAS Chemical Mirimam (1) ind Maximum (1) Maximum Units Sample ID Detection Range of Concentration Beachmark Retain Rationale for
Number Concentration Qualifier Concentration Qualifier of Maximam Frequency Detection Used for [©)] as COPC? Contaminant
Concentration Limits Screening (2) Deletion or
N Selection (4)
Pesticides/PCBs

A

Tectinleat Chiordsne
Inorganics

LPX-EW-4005:0000-0;

:7440:66-6 =" | 2ne 5
[Dioxins/Furans
38178-99-3 HC, 0.00040506 0.00868996

1746-01-6 00002153

0.00000906 ) LPX-EW-4607-0000-01 ) ’ 0.00000906

35822-46.9 0.00000883 0.00024013 LPX-EW-4007-0000-01 0.00024013
3268.87-9 OCD 0.00005 121 0,00164885 LPX-EW-4007-0000-01 0.00164885

$7117-41-6 0.00000023 0.00000023

0.00000035 0.00000253
0.00011506
0.00000015 0.00000536 LPX-EW-4007-0000-01 0.00000536

MACTEC Englneating and Consulting, Inc.
§1226.24

PAWS-GVTICOE 2. Fingh CPOMECO CPOS(rvEW Page 1of 2 9/23/2004, 7:02 AM



http:51226.24
http:v.'(^()7.57
http:Xx-x0.08;xxX:-.xS
http:daon^uin:::^S::::::::::::x:xX:X:X:X:XxXx::::::x:::Xx.xX
http:i:':;:;.Yt

Table 8

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Earthworm

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

North Providence, Rhode Isiand

oenanio Timeframe: CurrenUFuture Land Use
Mediumn: Earthwonn
LExposurc Medium: Earthworm

CAS Chemical Mini 1) Minimum Maximam (1) Maximam Units Sample ID Detection Range of Conceatration Beachmark Retxin Rationale for
Number Concentration Qualifier Concentration Qualifier of Maximam Frequency Detection Used for 3) as COPC? Contaminant
Concentration Limits Screening (2) Ddletion or
Min-Max Selection (4)

0.00026543
0.500221

0.00000615

(1) Minj or detected in Allendale and Lyinan Mill exposure areas. Sammples fram these exposure ares included in data set are provided in Appendix A.
@) The ion used far mg is fie P detected ¢ , per USEPA Region T (USEPA, 1995).
{3) Screanmg benchmarls for biota tissue are swnnarized in Table G-1.
{4) Analyte is selected as a COPC if the cancentration used for screening exceeds the benctunarle
S = Cancentration used for screening is less than the screening toxicity value; however, the analyte was retained as a COPC for wildlife exposure modeling.
A =Concentration used far screening is greater than the screening toxicity value; the analyte was selected as a COPC.
E = The analyte is an essential nutrient, and is not cousidered to be toxic at the cancentratian detected; the anafyte was not selected as a COPC (USEPA, 1995).
T = Dioxim, firan, and PCB were d wsing Toxic Bquival {TEq) and specific were not evaluated individually as COPCs.
V = Not relevant for this specific receptar.

Qualifier definitions:
J =Value is ¢stimated
# = Value is result from second column confimation anatysis.

ng/Kg = illigrans per ldlogram
COPC = chemical of potential conc®m

MACTEC Engine=-~~ and Consulting, Inc.

51226.24
F’\M-GVT\COENJ\
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Table9
Occurrence, Distribution and Selection of Chemicals of Potential Concern
White Sucker

Baseline Ecologfcal Risk Assessment - Interim Final
Centredale Manor Restoration Profect Superfund Site
North Providence, Rhode Island

Scenario Tineframe: Current/Future Land Use
Medium: White Sucker
Exposure Medium: Whole Body

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of Concentration Buckground Benchmurk Retain Rutionale for

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Vulue 3) us COPC? Contaminant
Concentrotion Limits Screening (2) Deletion or

Min-Max Selection (4)

Semivolatile Organics

1,1-Biphenyb-= o 3 X - G --0.00162 e o}t LRXSWS-4005-0000-01-W

TPX-WS-4009-0000-01-W.

LPX-W5-4009-0000-01-W.

Pesticldes/PCBs

44-DDD: T : X T LPX-W34005-0000-

57.74-9

1429-90;

J ~MG/K( T APC-WS-4005-0000-01-W 20" B 3 i - 263 - 38 UL e ) A

MACTEC Engineering and Consulting, tnc.
51226.24
P W3 GVINCOE. . CPCAECO CPCa(revIS (Rev) Page 1of2 9/23/2004, 8:34 AM




Table 9
Occurrence, Distribution and Selection of Chemicals of P tial Concern
‘White Sucker

Baseline Ecological Risk A - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

[Scenatio Timeframne: Current/Future Lund Use
Medium: White Sucker

Exposure Medinm: Whole Body
CAS Chemical Minimum (1) Aini Maxj [6)) Mauxi Units Sample ID Detection Range of Concentration Buackground Benchmurk Retuin Rationale for
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Vidne 3) us COFC? Contaminant
Concentration Limits Screening (2) Deletion or
Min-Max Selection (4)

Dloalus/Furans
APC-WS3-4003-0000-01-W | 0,00000042 - 0.00001994

38178-99-3
1746-01-6

1,2,3,6,7,8-HxCDF LPX-WS-4010-0000-01-W
LEXWB-4003-0000-01- W 1 ©.0000001 - 0.00000113

72918-21-9
39001-02-0 AP-SC-04, AP-SC-03

0.0000488 MOKG:

Toxcy Equivalency (PUB) - Fish

(1) Mimmum of tnaximumn concentration detected in Allendale end Lyman Mill exposure aress. Smrples from these exposure areas included in data get are provided in Appendix A

(2) The ion used for ing is the L detected ion, per USEPA Region 1(USEPA, 1995).
(3} Screening benchinarks for biota tissue are sunnanzed in Table G-1.
(4) Analyte is selected COFC if the ion used for mg exceeds the
8=C ion uged for ng is less than the g loxicity value; however, the analyte was retained as & COPC for wildlife exposure modeling.

~ -A = Concentralion used for screening is gveater than the soreening toxicity vabue; the mnalyte was sclected es a CORC.
B = The analyte is mn essentinl nutrient, and 8 not considered to be toxio at the concentration detected; the mnalyte wns not selected as 8 COPC (USEPA, 1995).

T = Dioxin, furmn, and PCB waTe using Toxic B (TEq) md specific were not evahunted indivi as COPCs.

Qualifier defamitions:
J = Value is estimated,
# = Value ig result from geoond colunm confinmalion enalysu.

mp/Kg = milligrama per kilogrmn
COPC = chamical of potential concern

MACTEC Engineering and Consulting, Inc.
51226.24
P WA GVTICOE-NAR™ “wirodalet T2 - BERAINeAM FaACPCAECO CPO8{rovIWS (Rev) Plﬂf 2~ 9/23/2004, 6:54 AM
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Table 10
Occurrence, Distribution and Selection of Chemicals of Potential Concern
American Eel

Baseline Ecological Risk A t - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframne: Current/Future Land Use
Medium: American Eel
Exposure Medium: Whole Body

CAS Chemical m (1) Miaimam Maximam (1) Maximam Units Sample ID Detection Range of Concentration Benchmark Retain Rationale for
Nember Concentration Qualifier Concentration Qualifier of Maximam Frequency Detection Used for @) as COPC? Contaminant
Concentration Limits Screening (2) Deletion or
Min-Max Sefection (4)
rara

Semlvolatile Organics

1,1 Blphengl - Q00126 < 000134 : 000128 b - A

Acenaphthent

MG/KG LPX-AB-4004-0000-01-W 1/23 0.00126 - 0.00286 0.00577 0.022 - No FS

205992 Benzo(b)fluorathene ) 0.0057F 0.00577

Tofa{ PAH .00
Pesticldes/PCBs

APC-AE-4006-0000-01-W

e
: {Tachnleat Chlordane
Inorganles

MG/KG:
=—s o

7440224 Stver b : : - - 0.000324:

MACTEC Enginesring and Consuiting, Inc.

51226.24 ~
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Table 10

Occurrence, Distribution and Selection of Chemicals of Potential Concern

American Eel

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

e
f Scenano Timeframe: Current/Futurc Land Use
Medium:  American Ecl

Exposure Mcdivin: Whole Body

CAS Chemical Mini 1) Minimum Maximam (1) Maximam Units Sample ID Detection Range of Concentration Benchmark Retain Rationale for
Number Concenfration Qualifier Coacentration Qualifier of Maximam Frequency Detection Used for ()] as COPC? Contaminant
Concentration Limits Screening (2) Deletion or
Min-Max Seection gdz
PRI LE

0.00815.

182

. 0.00813

2.7E¥00

$7653-85-7

0.00000774 0.00010904

0,00000047

$1207.31+
$7117-41-6

0.00010904

0.00000432

0.00000008

[¢)]

or T ion detected i Allendale, Lyinan Mill, and Dyerville exposure areas. Sanples from these exposure areas included in data set are provided in Appendix A

(2) The concentration used for screening is the maxitmwn detected concentration, per USEPA Region I (USEPA, 1995).
(3) Screening benchmarls for biota tissue are summarized in Table G-1.
@ Amlyu iz sclected ay 8 QOPC if the concentration used for screening exceeds the benchmark.

Qualifier defmitions:

S = Concailralion used for screening is less than the screening toxicity vahie; the analyte was retained as a COPC for wildlife exposure modeling if it was detected at a frequency 2 $%.

A 3 Concentration used for screening is greater than the screening foxicity value; the malyte was selected as a COPC.

B = The analytc is an essential nutrient, and is not considered to be toxic at the concentration detected; the analyte was not selected s a QOPC (USEPA, 1995).

T = Dioxin, furan, and PCB were evaluated using Toxic E Jencies (TEq) and specific were not evaluated individually = (‘OPCs

F = The analyte has a frequency of detection of less than 5% (USBPA RAGS; 1989), and the i detected exceeds the ng toxicity value by less than one arder of magnitude;
the analyte waz not selected as a COPC.

J = Value is estimated,

# = Value is result from second colwnn confinmation analysis.
mg/Kg = milligrams per kilogram

COPC = chemical of polential concemn

MACTEC Engineering and Gonsulting, Inc.

5122624

p\ws.cvncosa{ Pag
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Occurrence, Distribution and Selection of Chemicals of Potential Concern
Largemouth Bass

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

Scenario ’?im:fmmc: Current/Future Land Use
Mediumn: Largemouth Bass
E:

xposure Medinm: Whele Body

North Providence, Rhode Island

CAS Chemical dimimum (1) Minimum Maximam (1) Maximam Units Sample ID Detection Range of Concentration Benchmark Retain Rationale for

Namber Concentration Qualifier Coucentration Qualifier of Maximum Freq D i Used for 3) as COPC? Contaminant
Concentration Limits Screening (2) Deletion or

Min-Max Selection (4)

Semivolatile Organics
92:52-4" 11,4 Biphenyl

LPX-LB:4007-0000-01-W.

0.00059 A

ey
Beuza(b) Raorantiesn

010

0.00322

4

Technieal Chl
Inorganlcs

MACTEC Enginesring and Consulting, Inc.

51226.24 ~
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Table 11
Occurrence, Distribution and Selection of Chiemicals of Potential Concern
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario T-imcfmnc: Current/Future Land Use
Medium: Largemouth Basa
Exposure Medium: Whole Body

CAS Chemical Minimam (1) Miaimam Maximum (1) Maximam Units SlmpleITJ Detection Range of Concentration Benchmark Retain Rationale for
Number Concentration Qualifier Concentration Qualifier of Maximam Frequeacy Detection Used for ()] as COPC? Contaminant
Concentration Limits Screening (2) Delction or
Min-Max Selection (4)
S

Dioxtns/Furans

0.00001341 0.00003074 LPX-LB-4006-0000-01-W 3 0.00003993 - 0.00003998 0.00003074

746016 . ) ) 0.0002888 1 LEX-LB4065-0000.01°W

40321-76-4 e ; 0.00000047 G | LPX-LB4007-0000-01-W 0.000000¢ - 0.0000008
0,0000000
$7653-85-7 " LEX-LB4001-0006-01-W

35822-46-9 ) ) 0.00000038 B ) 3 ) T 6.00000038

57117416 ) A ) U EPX LB-4005-0000-01°W
0.00000024 h C LPX-LB-4003-0000-01-W 0.00000024

0.00000011 - 000000038

Tty Equivaiency (PCB): Figh ' | : 00600177 i LPX-LBA001-0000-01:W -
S oo s T —

(1) Minij ot i ion detected in Lyman Mill and Manton exposure areas. Smnples fran fliese expasure areas included in data sot are provided in Appendix A
@) The concentration used for mg is the T detected conci ion, per USEPA Region I (USEPA. 1995).

{3) Screening benchmarks for biota tissue are sienmnarized in Table G-1.
{4) Analyte is selected as a COPC if fie concentration used for screening cxce eds the benchmarle
S = Concentration used for screening is less than fhe screening toxicity value; hawever, the anatyte was retained as a COPC for wildlife exposure tnodeling.
A = Concentration used for screening is greater than the screening toxicity value; the malyte was selected as a COPRC.
E = The analyte is an éssential nutrient, and is not cansidered to be taxic at the concentration detected; the analyte was not selected as a COPC (USEPA, 1995).
T = Dioxin. furan, and PCB were cvaluated using Toxic Equival (TEq) and specific congeners were not evaluated individually as COFCs.

Qualifier defimitions:
T = Value is estimated
D = Results fran analytical dilution
# = Value is result fram second ¢olums confirmation analysis.

mg/Kg = milligrams per kilogram ™
CQOPC = chemical of potential concemn

MACTEC Engineering and €onsulting, Inc.

51226.24 ‘ .
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Table 12

Occurrence, Distribution and Selecti

of Ch Is of P

Tree Swallow - Egg

tlal Concern

Baseline Ecological Risk Assessment - Interim Final
- Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

enario Timeframe: Current/Puture Land Use
Mediwn: Tree Swallow
Exposure Medium: Egg

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sample ID Detection Range of Concentrution Retuin Rationule for
Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for us COPC? Contaniinunt
Concentration Limits Screening (2) Deletion or
Min-Max Selection (§)
Pesticides/PCBs
Tooued: —

39227-28-6

19408-74-3

3263-87-9 0,00357478

57117-41-6 0.00001575

57117-44-9

T2918-21-9

33673.89-7

Toxeity Equivaloncy (PCB) - Birds.

0.00000535 - 0.00001265

0,00000233 - 0,00000613

0.00002062 - 0,0002156

0.00000175 -~ 0,00000961

0.00000004 ~ 0.00001137

0.00000058 ~ 0.00003113

(1) Mminum ot rnaximum concentration detected in Allendale mnd Lyman Mill expasure arees. Sarmples from these exposure erees inoluded in data set are provided in Appendix A
(2) The ion used for ing is the maxamum detected . per USEPA Region 1 (USEPA, 1995).
(3) Screening benchinarks for biota tissus ere summanized in Table G-1.
(4) Analyte i selected e e COPC f (he ion used for ing exceeds the benchrmerk
Se ion used for i8 Jess than the ing toxicity value; however, the malyto was retamed as & COPC for wildlife exposure modeling.
A = Concentration used for screening i greater thon the screening toxicity velue; the analyte was selected as a COPC,
E = The analyte is mn esgential nutrient, and s not idered to be toxic ot he
T « Dioxin, furan, md FCB were evaluated usimg Toxic
V = Not relevant for this specific receptor.

detected; the anatyte was notselected as a COPC (USEPA, 1993).
(TEq) and specific congeners were not evaliated ndividually as COFCs.

Qualifier defmitions:
J="Value i estimated. -

* = Valus is cither Uic detection limit (DL) or the Estimated Maximum Paossible Concentration (EMPC).
# = Value i result from second colurrn confinnation mnalysis.

mg/Kg = milligrame per kilogram
COPC = chemical of potential concern

MACTEC Engineering and Consuiting, Inc.
$1226.24
P W3 GVNCOE- T24.
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Table 13
Qccurrence, Distribution and Selection of Chemicals of P tial Concern
Tree Swallow - Nestling

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
Werth Providence, Rhode Island

[Scenano Timeframe: Current/Future Land Use
Mediwn: Tree Swallow
Exposure Medium: Nestling

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Sumple ID Detection Range of Concentration Benchmurk Retuin Rationsle for

Number Concentration Qualifier Concentration Qualifier of Maximum Frequemcy Detection Used for 3 us COPC? Contuminunt
Concentration Limits Sereening (2) Deletion or

Min-Max Selection (4)

Prsticldes/PCBs

11097-69-1

12767-79-2. [ Arsctor, Total 3 : - B o - R = . - o L0214L 0
Dloxlns/Furuns
8993 |HC . G008 . S . _ A - oo

(1) Mmimurn or maxiism concentralion detected in Allendale and Lyman Mill expasure srens. Smrples from these exposure areas inoluded in data set are provided in Appendix A
(2) The ion used for ing ia the maxa detected jon, per USBPA Region 1 (USEFA, 1995).
(1) Screening benchinarks for biots timrue are swmnaized m Table G- 1.
(4) Analyte is selected as a COPC if the concentration used for screming exceeds the benchimark.
8 = Concentration used for screening is less than the screening toxicity value; howcver, the analyte was retained as a COPC for wildlife exposure inodeling.
A = Concentration used for roreening & greater than the screening toxicity value; the analyte was selected as a COPC.
E = The mnalyte is an esventinl nutrient, and & not considered to be toxi at the concentration detected: the enntyte was not selected as n COPC (USEPA, 1995).
T = Diowin, furan, and PCB were cvaluated using Toxic Equival (TEq) end spevifio Were not evalusted individually ss COPC.

V = Notrelevant for this specific receptor.

Qualifier defmitions:
T = Value & estanated
* = Value is tither the detection hirnit (DL) or the Esti L Poszible C: ion (EMPC).

tng/Kg = milligrmms per kilogrmn
COPC = chemnical of potential concem

MACTEC Enginesring and Consulting, Inc.

7:07 AM
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Table 14
Toxicity Equivalency Factors (TEFs') for Mammals, Fish, and Bird Receptors

NS Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Toxicity Equivalency Factor

Congener Human/Mammal Fish Bird
Dibenzo-p-dioxins
2,3,7,8-TCDD 1 1 1
1,2,3,7,8-PnCDD 1 1 1
1,2,3,4,7,8-HxCDD 0.1 0.5 005
1,2,3,6,7,8-HxCDD 0.1 0.01 0.01
1,2,3,7,8,9-HxCDD 0.1 0.01 0.1
1,2,3,4,6,7,8-HpCDD 0.01 0.001 o 0.001
OCDhD 0.0001 0.0001 0.0001
Dibenzofurans
2,3,7,8-TCDF 0.1 0.05 1
1,2,3,7,8-PnCDF 0.05 0.05 0.1
2,3,4,7,8-PnCDF 0.5 0.5 ) 1
1,2,3,4,7,8-HxCDF 0.1 0.1 0.1
1,2,3,6,7,8-HxCDF 0.1 0.1 0.1
1,2,3,7,8,9-HxCDF . 0.1 0.1 0.1
2,3,4,6,7,8-HxCDF 0.1 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.01 0.01 0.01
1,2,3,4,7,8,9-HpCDF 0.01 0.01 0.01
OCDF 0.0001 0.0001 0.0001

— Non-ortho PCBs :
PCB 77 0.0001 0.0001 0.05
PCB 81 0.0001 0.0005 0.1
PCB 126 0.1 0.005 0.1
PCB 169 0.01 0.00005 0.001
Mono-ortho PCBs
PCB 105 - 0.0001 0.000005 | 0.0001
PCB 114 0.0005 0.000005 0.0001
PCB 118 - 0.0001 ] 0.000005 0.00001
PCB 123 0.0001 0.000005 0.00001
PCB 156 0.0005 0.000005 ) 0.0001
PCB 157 0.0005 0.000005 B 0.0001
PCB 167 0.00001 ~0.000005 ~0.00001
PCB 189 0.0001 0.000005 0.00001
Hexachloroxanthene?’
HCX 0.0002 0.0002 0.0002
Notes:
" 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).
2 Interim value based on results from Hahn (2001); letter report included in Appendix H. See Section 2.4.1.3 for discussion on derivation of TEFs for HCX.
Prepared by: KJA
Checked by: NAR
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TABLE 15

BERA ENDPOINTS AND WEIGHT-OF-EVIDENCE DOCUMENTATION

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Attribute®
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g 2
< gl 2
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2 5| ¢ HEIIEE:
5| 8| 8 2 8 & 2| &
o [T) e Q Qo [+}]
21 e 2| 9| & el | > =
=| ol 2| «| T &2 & =| &
§| 2| 5| °| 8§ 5| | §| E| ®
o 2 2 2 g & s| 8 E| S
Overall 2 £l = [ & el g g § =
Assessment Endpoint Measures of Effect Score” o 8 3 c=3 ;-,: & & 2 3 N
1a. Protection and maintenance  {A. Comparison of surface water COC concentrations to}]  Low -
(i.e., survival, growth, reproduction) |criteria/guidelines Medium L |LMIL M| M| M]JLM|IL-MIL-M| M | M
of aquatic invertebrate communities |B. Comparison of sediment COC concentrations to
which are a forage base for fish and [benchmarks/guidelines Medium fL-M| MI M| MI M ILMI M {M-H| M |M-H
wildlife populations Medium -
C. Whole sediment laboratory bioassays High L-M|M-HIM-H|M-H|M-H] M |[M-H| M H H
D. Comparison of measured COC concentrations in Low -
[aquatic macroinvertebrates to CBRs Medium fIL-M|L-M|{L-M| L |L-M|LMI|L-M| M| M| M
E,. Aquatic macroinvertebrate community Medium -
structure/function High HIMH MIH|HIJLM[H|M]|]M]|H
Low -
E,. Emerging aquatic macroinvertebrate productivity Medium H L L L MIL-M| M |L-M] L M
1b. Protection and maintenance A. Comparison of soil COC concentrations to Low -
(i.e., survival, growth, reproduction) |benchmarks/guidelines Medium L LML M M| M |LM|[LM|LM| M| M
of floodplain invertebrate B. Comparison of measured COC concentrations in Low -
communities which are a forage floodplain invertebrates to CBRs Medium {iL-M{L-M|{L-M] L |L-M|{L-M|L-M| M M M
base for wildlife populations
C. Floodplain macroinvertebrate community integrity Medium H [M-HI M M ILM|L-MIM-H| M M M
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TABLE 15

BERA ENDPOINTS AND WEIGHT-OF-EVIDENCE DOCUMENTATION

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
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Overall 21 E| &\ S| &l 2 ®B| E| s| €
Assessment Endpoint Measures of Effect Score” @L 5 é é :n"" é J‘;‘ 2 é o
2. Protection and maintenance of |A;. Fish length-weight relationships and condition Low -
demersal, omnivorous fish indices relative to habitat characterization Medum { L | L | MfLM{M]|]L[IM|M[M]|M
Popti'a;{ogs as aforage baseor  |A, Percent gross lesions in individual fish Medium M | M| M| M| HI[LM|H([LM[M|M
sports fishery. - A;. Demographic structure analysis of dominant
species (based on fish scales) Medium H L MILMIMHILM{ M| M M| M
A,. Species richness and relative abundance of
ichthyoplankton ~ Medium HIMIM|LM|MHILM[M | M| M| M
B,. Comparison of measured concentrations or toxic Medium -
equivalencies in fish tissue to literature derived CBRs High MIMH H| H|I M| M| H|LMI M |M-H
B,. Comparison of modeled concentrations or toxic
equivalencies (using BSAFs) in eggs and fish tissue to
literature derived CBRs Medum | M MH I MI M| M| M| H]J|LM| M|MH
A B,;. Partial life cycle laboratory water exposure of fish
eggs dosed with synthetic mixture emulating DLC Medium -
composition of Alfendale Pond fish tissue. High H H H H| M| H H{tLM| H[M
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TABLE 15
BERA ENDPOINTS AND WEIGHT-OF-EVIDENCE DOCUMENTATION
Baseline Ecological Risk Assessment - Interim Final
- Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
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Assessment Endpoint Measures of Effect Score® @ 90 = a s 8l & o 5 5
3.elaPric:;tecitlsc::ri\v?)rrmgursna(:):t:g;ri\_ce of A,. Fish length-weight relationships and condition Low -
peiagic, p - indices relative to habitat characterization Medium L L{MI|LM[M|]LIMI[M|M[IM
piscivorous fish populations as a bl . _
forage base or sports fishery A,. Percent gross lesions in individual fish Medium M| M|[M|IM]|HILM| H|LM|M|M
A,;. Demographic structure analysis of dominant
species (based on fish scales) Medium H L M|LM|MH|ILM| M oM | M | M
A,. Species richness and relative abundance of A
ichthyoplankton Medium HIM|M}|LM|MH|[LM[ M| M| M| M
B,. Comparison of measured concentrations or toxic Medium -
lequivalencies in fish tissue to literature derived CBRs High MIMHIHIH|M|{M|H|LMI[M]|MH
B,. Comparison of modeled concentrations or toxic
equivalencies (using BSAFs) in eggs and fish tissue to
- literature derived CBRs Medium M IM-H[ M M M M HiLM|] M |M-H
4. Protection and maintenance of
piscivorous mammal and bird A. Comparison of estimated ingestion doses in
populations piscivorous wildlife with TRVs and toxic equivalencies Medium § M [IM-H{M-H| M {LkM[{ M | M |M-H| M |M-H
B. Comparison of estimated piscivorous wildlife Low -
residues with CBRs Medium M [M-H| M L L M L{[LM|M]|] M
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BERA ENDPOINTS AND WEIGHT-OF-EVIDENCE DOCUMENTATION

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
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5. Protection and maintenance of
insectivorous mammal and bird A. Comparison of estimated ingestion doses in
populations insectivorous wildlife with TRVs and toxic equivalencies| Medium § M [MMHIM-H M | M| M| M |[M-H| M |M-H
B,. Comparison of measured insectivorous wildlife Medium - »
tissue and/or egg residues with CBR data High M|MH M |[MH{M-H| M |M-H|M-H| H H
B,. Comparison of estimated insectivorous wildlife
tissue and/or egg residues with CBR data Medium M [M-H] M L {LM| M |LM]LM| M M
C,. Measurement of reproductive effects in local tree Medium -
swallow populations High H H|MHIM-H{ H M H H | M-H|M-H
Low -
C,. Survey of calling amphibians Medium fIM-H| L | L | M |MH| L |[MH| M| L |LM
D. Measurement of MFO activity in tree swallow
nestling tissue Medium L [M-H[ M |L-M| H M H H |L-M|M-H
6. Protection and maintenance of
omnivorous mammal and bird A. Comparison of estimated ingestion doses in
populations omnivorous wildlife with TRVs and toxic equivalencies Medium M IM-HIM-Hl M |L-M| M M IM-Hl M | M-H
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TABLE 15 |
BERA ENDPOINTS AND WEIGHT-OF-EVIDENCE DOCUMENTATION

~ Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Attribute®
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14 ] o
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[7:} =l =
o =| @ I 2| ol £
x n 3 - o O 7] a
€l B b " =y b o 2 ©
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Overall .g 2 _3___‘ El 2| e = g- = 2
. — o] - = =4 =
Assessment Endpoint Measures of Effect Score” al 81 31 &l &l &1 & & & &

Notes:
The full expression of the assessment endpoints include the risk questions and associated measures of effect; see discussion in Section 2.6.
a. Attributes as discussed in MWOEW, 1995, which provides the following guidance for attribute scoring:
Biological Linkage: Correlation and/or applicability of measurement endpoint with respect to assessment endpoint; linkage based on known biological processes;
similarity of effect; target organ, mechanism of action, and level of ecological organization
Correlation of Stressor/Response: Ability of endpoint to demonstrate effects from chronic exposure to stressor and to correlate effects with degree
of exposure; susceptibility and magnitude of effects
Utility of Measure: Applicability, certainty, and scientific basis of measure that is used to judge environmental harm; sensitivity of benchmark in
detecting environmental harm
Quality of Data: Extent to which DQOs are met
Site-Specificity: Representativeness of chemical or biological data, environmental media, species, environmental conditions, benchmark (or reference) and
habitat types that are used in the measurement endpoint relative to those present at the site
Sensitivity: The percentage of the total possible variability that the endpoint is able to detect; ability of measurement endpoint to detect effects from stressor,
rather than from natural or design variability or uncertainty
Spatial Representativeness: Spatial overlap of study area, measurement or sampling locations, locations of stressors, locations of receptors,
and points of potential exposure to those receptors
Temporal Representativeness: Temporal overlap between the measurement period and the period during which chronic effects would likely to be detected
(daily, weekly, seasonally, annually) '
Quantitativeness: Results are quantitative/qualitative, subjective/objective, sufficient to test for statistical significance, and extent to which biological significance
MACTEC Engineering and Consulting, Inc.,
51226.24
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TABLE 15
BERA ENDPOINTS AND WEIGHT-OF-EVIDENCE DOCUMENTATION

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Attribute®

Overall
Assessment Endpoint Measures of Effect Score”

Correlation of Stressor/Response

Spatial Representativeness
Temporal Representativeness

Biological Linkage
Utility of Measure
Quality of Data
Site-specificity
Sensitivity
Quantitativeness
Standard Measure

can be evaluated.
Standard Measure: Method availability; ASTM approval, suitability and applicability to endpoint and site; need for modification of method; relationship to
impact assessment, field survey, toxicity test, benchmark, toxicity quotient, or tissue residue analysis methodologies
b. The overall score derived for each measurement endpoint is a quatitative measure of its relative importance in characterizing risk at a given assessment endpoint
using multiple lines of evidence. The overall score is determined by the a priori assignments for the 10 attributes..
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TABLE 16

SUMMARY OF ENDPOINT RECEPTORS BY EXPOSURE AREA

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Exposure Area’

Assessment Endpoint® Receptors of Concern® Exposure Habitat Allendale Lyman Mill Manton Dyerville Assapumpset  Greystone |
Aquatic/Floodplain 1 . . R R '
Invertebrate Communities ! Invertebrate Community Aquatic
| Invertebrate Community|  Floodplain Soil * *
Demersal/Omnivorous Fish | White Sucker/Brown N N . N
Populations Bulihead/Eel Aquatic
Pelagic/Piscivorous Fish . .
Populations Largemouth Bass Aguatic
Piscivorous Mammal and . . N .
Bird Populations River Otter Aquatic
Belted Kingfisher Aquatic * * * *
. Great Blue Heron Aquatic * * * *
Insectivorous Mammal and . .
Bird Populations Short-tailed Shrew Floodplain Soil
Little Brown Bat Aquatic * * * *
Woodcock Floodplain Soil * *
Tree Swallow Aquatic * * * *
Omnivorous Mammal and | Aquatic/Floodplain . . . .
Bird Populations Raccoon Soil
Mallard Aguatic * * * *

Notes:

a. Assessment endpoints described in Section 2.6.

b. Receptors of Concern are described in Section 2.2.3.

c. Exposure Areas as defined in Section 2.1; the upriver background area (Greystone Mill Pond) and reference area (Assapumpset Pond) are shaded.

MACTEC Engineering and Consulting, Inc.
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TAuLE 17
SUMMARY OF WILDLIFE ENDPOINT RECEPTORS AND EVALUATED EXPOSURE PATHWAYS

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

North Providence, Rhode Island

Exposure Pathway®

a Consumption of Contaminated Food

Z |

)

2 incidental  Incidental \

o Water Sediment Soil Aquatic Aquatic Floodplain Floodplain

Receptor® = Ingestion Ingestion Ingestion Plants invertebrates | Fish Plants  Invertebrates

Belted Kingfisher P Yes No No No | " Yes Yes No " No
GreatBlugHeron  |[ P Yes Yes No ~ No | Yes Yes No No
River Otter P Yes Yes No ~_No [ Yes Yes No ' No
Tree Swallow | | Yes No ~ No | No Yes - No No 1 No
Tree Swallow (nestling) || | Yes _ No No No Yes No . No i No
Little Brown Bat || | Yes No No No Yes No | No No
Woodcock N Y Yes No Yes ~No No No No o Yes
Short-tailed Shrew Vv Yes No Yes No No No - Yes -Yes
Mallard o) Yes Yes No Yes | Yes No 1 No No
Raccoon (aquatic) 0 Yes Yes = No No = Yes Yes | No | No
Raccoon (floodplain) 0 Yes No | Yes No No No . Yes | Yes

Notes:

a. Exposure pathways are discussed in Section 2.2.4.
b. Wildlife species representing three broad categories of foraging strategy were evaluated in the BERA; the insectivore category

includes species that feed primarily on earthworms (i.e., vermivores).

P - piscivores

| - insectivores
V - vermivores
O - omnivores

¢. Receptors of concern selected to evaluate each of the three wildlife population assessment endpoints are described in Section 2.2.3.

MACTEC Engineering and Consulting, Inc.
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TABLE 18
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - PISCIVOROUS WILDLIFE RECEPTORS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Exposure Area Reference Background
Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone
Exposure Area (ha) 5.22 8.77 2.18 6.73 1000 1000
Site Foraging Freguency® R
Kingfisher 1 1 1 1 1 1
- ~ Heron| 1 | R s R R I e S
Otter 0.08 0.08 0.08 0.08 1 1
Exposure Media Available? 1 - B
Surface Water Yes Yes No No Yes Yes
- Sediment Yes® Yes® Yes® Yes® Yes® Yes®
B Aquatic Invertebrate Yes Yes - No No Yes - “Yes
Fish Yes Yes Yes Yes Yes Yes
EPC Basis” B Rl 7
~ Surface Water data data | notderived notderived |  data data
Sediment|  data ~ data data ~ data data | data |
,_,, Aquatic Invertebrate|  data(cf) |  data(cf) | estimated estimated | data(ch | _ data(cf)
Fish data (ws) data (ws) data (Imb) estimated data (bb) data (ws)
Miscellaneous Parameters®
Sediment Organic Carbon|  6.53% 7.10% 2.70% 2.26% 3.20% 7.36%
Fish Lipd|  5.07% 6.84% 7.95% 7.95% 7.95% 10.36%
Invertebrate Lipid 2.79% 2.58% 2.56% 2.56% 2.91% 2.30%

Notes:

a. The Site Foraging Frequency (SFF) is the ratio of a receptor's typical foraging range relative the available contaminated Site Area.
SFFs were calculated using the foraging range data presented in Appendix | and the total Site Area (i.e., 22.9 hectares).

b. EPCs were developed using available data for a specific EA or (in the case of prey tissue concentrations) were
estimated using site-specific uptake factors (e.g., BSAFs). The specific biological tissue used is indicated: cf - crayfish,
ws - white sucker, Imb - largemouth bass, bb - brown bullhead.

c. Miscellaneous parameters were estimated from downloads from the project database and were used to adjust BSAFs to estimate
prey tissue concentrations for those EAs lacking analytical data. Shaded cells represent average values for the entire Site.

d. Exposure medium available to the heron and otter only.

MACTEC Engineering and Consulting, Inc.
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TAw E 19
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - INSECTIVOROUS/VERMIVOROUS WILDLIFE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode island

51226.24

Insectivorous Wildlife - Aquatic Exposures
Exposure Area Reference Background
Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone
Exposure Area (ha) 5.22 8.77 2.18 6.73 1000 1000
Site Foraging Frequency® B B
- ) Tree Swallow| 1 1 1 1 not evaluated K
Tree Swallow Nestling| 1 1 1 1 notevaluated | 1
_ ____Little Brown Bat 1 1 1 N | not evaluated | 1]
Exposure Media Available? - )
- ~ Surface Water Yes Yes No ] No Yes Yes
Emerging Invertebrate Yes Yes’ No No No Yes
EPC Basis” - ﬁ | T
- _ Surface Water|  data __data | notderived | notderived | = - “data
' Aquatic Invertebrate| estimated | estimated estimated estimated - estimated
Miscellaneous Parameters® ) 7
) ~ SedimentOrganic Carbon|  653% |  7.10% S 2.70% 2.26% ) -  7.36%
i - Emerging Insect Lipid|  266% 2.49% 266% | 2.66% - ~ 2.82%
Vermivorous Wildlife - Floodplain Exposures
Exposure Area Reference Background
Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone
Exposure Area (ha) 1.74 2.08 not evaluated | not evaluated | not evaluated 1000
Site Foraging Frequency® - | B e D
B ) ~ Woodcock| 076 | 076 | not M@féﬂ notevaluated | notevaluated | 1
Short-tailed Shrew 1 1 | notevaluated | notevaluated | not evaluated 1
Exposure Media Available? o
- - _ Surface Water Yes Yes No ~ No ~_ Yes _Yes
- - ___soil Yes Yes ~ No |  No [ No Yes'
o ~ Floodplain Plants Yes® Yes® No No No Yes®
~ Soil Invertebrates Yes Yes No No No Yes
MACTEC Engineering and Consulting, Inc.
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TABLE 19
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - INSECTIVOROUS/VERMIVOROUS WILDLIFE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Vermivorous Wildlife - Floodplain Exposures (continued)

Exposure Area Reference Background
Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone
EPCBasis’ o _ R
Surface Water|  data data - - | - 1 data |
o , Soil data data | - | - - | data
Fioodplain Plants|  estimated estimated - - - ~ estimated
Soil Invertebrates| ~ data (ew) ~ data (ew) - - - data (ew)
Miscellaneous Parameters®
~ Soil Organic Carbon 6.75% 6.25% | - - - | 763%
Earthworm Lipid 2.83% 2.66% - - - 2.82%
Notes:

a. The Site Foraging Frequency (SFF) is the ratio of a receptor's typical foraging range relative the available contaminated Site Area.
SFFs were calculated using the foraging range data presented in Appendix | and the total Site Area
(i.e., 21.9 and 3.81 hectares for aquatic and floodplain exposures, respectively).

b. EPCs were developed using available data for a specific EA or (in the case of prey tissue concentrations) were
estimated using site-specific uptake factors (e.g., BSAFs or BAFs). The specific biological tissue used is indicated: ew - earthworm.
Floodplain piant tissue were estimated using literature-derived BAFs and an average BSAF for emerging insect and
tree swallow stomach contents was used to estimate insect concentrations.

c¢.- Misceflaneous parameters were estimated from downloads from the project database and were used to adjust BSAFs to estimate
prey tissue concentrations for those EAs lacking analytical data. Shaded cells represent average values for the entire Site.

d. Exposure medium available to the short-tailed shrew only.

MACTEC Engineering and Consulting, Inc.
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- SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - OMNIVOROUS WILDLIFE RECEPTORS

;

TABLE 20

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Omnivorous Wildlife - Aquatic Exposures

Exposure Area Reference Background
Parameter/Receptor/Medium Allendale Lyman Mill Manton Dyerville Assapumpset Greystone
Exposure Area (ha) 5.22 8.77 2.18 6.73 1000 1000
Site Foraging Frequency®
Mallard 0.04 0.04 0.04 0.04 1 1
Raccoon 0.21 0.21 0.21 0.21 1 1
Exposure Media Available? o
Surface Wate

Sediment :

Aquatic Plants

Aquatic Invertebrate|:

Fish
EPC Basis® ‘
- Surface Water data data not derived not derived data data
Sediment data data data data data data
Aquatic Plants|  estimated estimated estimated estimated estimated estimated
Aquatic Invertebrate data (cf) data (cf) estimated estimated data (cf) data (cf)
Fish data (ws) data (ws) data (Imb) estimated data (bb) data (ws)
Miscellaneous Parameters®
""""""" Sediment Organic Carbon 6.53% 7.10% 2.70% 2.26% 7.36% 7.36%
Fish Lipid 5.07% 5.84% 7.95% 7.95% 7.95% 10.36%
Invertebrate Lipid 2.79% 2.58% 2.56% 2.56% 2.91% 2.30%
Omnivorous Wildlife - Floodplain Exposures
N Exposure Area Reference Background
Parameter/Receptor/Medium Allendale Lyman Mill Manton | Dyerville Assapumpset Greystone
Exposure Area (ha) 1.74 2.08 not evaluated | not evaluated | not evaluated 1000
Site Foraging Frequency® )
- Raccoon 0.04 0.04 not evaluated | not evaluated | not evaluated 1
MACTEC Engineering and Consulting, Inc.
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TABLE 20
SUMMARY OF MISCELLANEOUS FOOD WEB MODELING INPUTS - OMNIVOROUS WILDLIFE RECEPTORS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

_Omnivorous Wildlife - Floodplain Exposures (continued)

Exposure Area Reference Background
Parameter/Receptor/Medium Allendale | Lyman Mill Manton Dyerville Assapumpset Greystone
Exposure Media Available?
) _ Surface Water No No notevaluated | =~
Soil No No not evaluated
Floodplain Plants No No not evaluated
Soil Invertebrates| - No No not evaluated
EPC Basis’
Surface Water data data - - - data
Soil data data - - - data
Floodplain Plants estimated estimated - - - estimated
Soil Invertebrates|  data (ew) data (ew) - - - data (ew)
Miscellangous Parameters®
o ~_ Sail Organic Carbon 6.75% 6.25% - R 7.63%
Earthworm Lipid 2.83% 2.66% - - - 2.82%
Notes:

a. The Site Foraging Frequency (SFF) is the ratio of a receptor’s typical foraging range relative the available contaminated Site Area.
SFFs were calculated using the foraging range data presented in Appendix | and the total Site Area
(i.e., 22.9 and 3.81 hectares for aquatic and floodplain exposures, respectively).

b. EPCs were developed using available data for a specific EA or (in the case of prey tissue concentrations) were
estimated using site-specific uptake factors (e.g., BSAFs or BAFs). The specific biological tissue used is indicated: ew - earthworm.
cf - crayfish, ws - white sucker, Imb - largemouth bass, bb - brown bullhead. Floodplain plant tissue concentrations were
estimated using literature-derived BAFs.

¢. Miscellaneous parameters were estimated from downloads from the project database and were used to adjust BSAFs to estimate
prey tissue concentrations for those EAs lacking analytical data. Shaded cells represent average values for the entire Site.
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TABLE 21

EXPOSURE EQUATIONS USED TO ESTIMATE DAILY WILDLIFE CONTAMINANT INTAKE —

AQUATIC EXPOSURES

Baseline Ecological Risk Assessment — Interim Final
Centredale Manor Restoration Project Superfuna Site

{ "North Providence, Rhode Isiand ® ~

b
PIRER: . S

Estimated Daily Intake

EDlviat = EDLvater + EDIsea + ED Liiet

Surface Water Ingestion

Cuater * IRwater * SFF * EF

EDIwarer =
BW
Incidental Sediment Ingestion
Csed * IRsea * SFF * EF
EDlea = ==
BWw
Dietary Intake
EDldge: = EDI, plant + EDlinvert + EDIﬁsh
Aquatic Plant Intake
Cotant * IRfood * Pptam * SFF * EF
EDIpIant = e i i
BW
Aquatic Invertebrate Intake
EDIiwvert = Cinverl * IRfood * Pinvers * SFF * EF
BW
Fish Intake
s * IRjooa * Pyon* SFF * EF
EDlIpgsn = i s s
BW
Parameter Definition Units Value
EDliotar Total estimated daily intake of a chemical for a mg/kg-day calculated
receptor species
EDlwater Total estimated daily intake of a chemical for a mg/kg-day calculated
receptor
EDlseq Total estimated daily intake of a chemical via the ’ mg/kg-day calculated
incidental sediment ingestion pathway for a receptor
EDlgiet Total estimated daily intake of a chemical via the mg/kg-day calculated
consumption of contaminated prey pathway for a
MACTEC Engineering and Consulting, Inc.
51226.24
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TABLE 21

EXPOSURE EQUATIONS USED TO ESTIMATE DAILY WILDLIFE CONTAMINANT INTAKE -

AQUATIC EXPOSURES

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

North Providence, Rhode Island

Parameter Definition Units Value
receptor
Cuater Chemical concentration in surface water mg/L chemical-
specific®
[Rwater Drinking water ingestion rate L/day receptor-
speciﬁc°
SFF Site Foraging Frequency (ratio of foraging or home unitless receptor-
range to Site area) specific’
EF Exposure Frequency (number of days present at unitless receptor-
Site/year) specific®
BW Body weight kg receptor-
specific®
Cesed Chemical concentration in sediment mg/kg (dw) chemical-
specific?
IRsed Ingesﬁon rate of sediment kg/day receptor-
specific®
EDlgiant Total estimated daily intake of a chemical via mg/kg-day calculated
consumption of contaminated plants in the diet of a
receptor
Cplant” Chemical concentration in aquatic plant forage mg/kg (ww) chemical-
specific®
IR00d Food ingestion rate kg/day receptor-
specific®
Ppiant Percentage of plant mass in the diet of a receptor unitless receptor-
specific’
EDlinvert Total estimated daily intake of a chemical via mg/kg-day calculated
consumption of contaminated invertebrate prey in the
diet of a receptor
Cinvert’ Chemical concentration in aquatic invertebrate prey mg/kg (ww) chemical-
specific®
Pinvert Percentage of invertebrate mass in the diet of a unitless receptor-
receptor specific®
EDlish Total estimated daily intake of a chemical via mg/kg-day calculated
consumption of contaminated fish prey in the diet of a
receptor
Crisn® Chemical concentration in fish prey mg/kg (ww) chemical-
specific?
Prfish Percentage of fish mass in the diet of a receptor unitless receptor-
specific®

MACTEC Engineering and Consulting, Inc.
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TABLE 21
EXPOSURE EQUATIONS USED TO ESTIMATE DAILY WILDLIFE CONTAMINANT INTAKE —
AQUATIC EXPOSURES

Baseline Ecological Risk Assessment — Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:

a. Abiotic media exposure point concentrations were estimated as the CT EPC.

b. Receptor-specific exposure parameters for aquatic and semi-aquatic wildlife endpoint
receptor species are documented in Appendix 1.

c. COPC concentrations in plant forage were estimated by multiplying the CT EPC sediment
concentration (Table 27) by aquatic plant BAFs; plant BAFs are summarized in Table J-1.

d. COPC concentrations in aquatic invertebrate prey were estimated using CT EPCs for crayfish
tissue (Table 29) collected during the 2001 field sampling program, or site-specific BSAFs for
crayfish as presented in Tables J-2 and J-3 in Appendix J. COPC concentrations in aerial
insect prey were estimated using the CT EPCs for emerging insects (Table 31) or site-
specific BSAFs for emerging insects and swallow stomach contents as presented in Tables J-
6 and J-7. BSAFs were adjusted by the average sediment organic carbon concentration in a
particular exposure area and by the average lipid content of the analyzed insect tissue
samples.

e. COPC concentrations in fish prey were estimated using the CT EPCs for white sucker tissue
(Table 80) collected during the 2001 field sampling program, or site-specific BSAFs for white
sucker as presented in Tables J-4 and J-5 in Appendix J. BSAFs were adjusted by the
average sediment organic carbon concentration in a particular exposure area and by the
average lipid content of the white sucker tissue samples.

MACTEC Engineering and Consulting, Inc.

51226.24

PAW9-GVT\COE-NAE\Battelle\Centredale\T24 - BERA\Interim Final\Tables\ED! Equations - Aquatic (rev2).doc
Page 30of 3 09/23/04


http:51226.24

TABLE 22

EXPOSURE EQUATIONS USED TO ESTIMATE WILDLIFE DAILY CONTAMINANT INTAKE -

FLOODPLAIN EXPOSURES

Baseline Ecological Risk Assessment — Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Estimated Daily Intake

ED] total = ED] water + ED]soil + ED]diel

Surface Water Ingestion

* * *
ED]W‘”er - Cwaler ]Rwater SFF EF
BW
Incidental Soil Ingestion
. K e *
ED ]soil _ Csml ]Rsozl SF F EF

BW

Dietary Intake

EDUliies = ED]pIanl + EDlinvert + EDIﬁsh

Terrestrial Plant Intake

Cplanr * ]Rfood * Pplant * SFF *FEF

ED] plant =
BW

Soil Invertebrate Intake

Cinvert * IRfood * Pinvert * SFF *FEF
Bw

ED]invert =

MACTEC Engineering and Consulting, Inc.
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TABLE 22
EXPOSURE EQUATIONS USED TO ESTIMATE WILDLIFE DAILY CONTAMINANT INTAKE —
FLOODPLAIN EXPOSURES

Baseline Ecological Risk Assessment — Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Parameter Definition Units Value
EDlotat Total estimated daily intake of a chemical for a mg/kg-day calculated
receptor species
EDlwater Total estimated daily intake of a chemical for a mg/kg-day calculated
receptor
EDlsoi Total estimated daily intake of a chemical via the mg/kg-day calculated
incidental soil ingestion pathway for a receptor
EDlgiet Total estimated daily intake of a chemical via the mg/kg-day calculated
consumption of contaminated prey pathway for a
receptor
Cuater Chemical concentration in surface water mg/L chemical-
specific®
[Rwater Drinking water ingestion rate L/day receptor-
specific®
SFF Site Foraging Frequency (ratio of foraging or home unitless receptor-
range to Site area) specific®
EF Exposure Frequency (number of days present at unitless receptor-
Site/year) specific®
BW Body weight kg receptor-
specific’
Csoil Chemical concentration in soil mg/kg (dw) chemical-
specific®
IRs0i Ingestion rate of soil kg/day receptor-
speciﬁcb
EDlptant Total estimated daily intake of a chemical via mg/kg-day calculated
consumption of contaminated plants in the diet of a
receptor
Colant” Chemical concentration in aquatic plant forage mg/kg (ww) chemical-
specific®
IRf00d Food ingestion rate kg/day receptor-
specific®
Pplant Percentage of plant mass in the diet of a receptor unitless receptor-
specific®
EDlinvert Total estimated daily intake of a chemical via mg/kg-day calculated
consumption of contaminated invertebrate prey in the
diet of a receptor
Cinvert” Chemical concentration in aquatic invertebrate prey mg/kg (ww) chemical-
specific?
Pinvert Percentage of invertebrate mass in the diet of a unitless ~ receptor-
receptor ¢ * specific®

MACTEC Engineering and Consulting, Inc.
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TABLE 22
EXPOSURE EQUATIONS USED TO ESTIMATE WILDLIFE DAILY CONTAMINANT INTAKE —
FLOODPLAIN EXPOSURES

Baseline Ecological Risk Assessment — Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:

a. Abiotic media exposure point concentrations were estimated as the CT EPC concentrations.

b. Receptor-specific exposure parameters for terrestrial wildlife endpoint receptor are
documented in Appendix |.

c. COPC concentrations of plant forage were estimated by multiplying the CT EPC floodplain
soil concentration (Table 67) by the terrestrial plant BAFs; plant BAFs are summarized in
Table J-1.

d. COPC concentrations in soil invertebrate prey (i.e., earthworms) were estimated using CT
EPCs for field caught earthworm tissue (Table 69) or site-specific BSAFs (calculated as the
average organic carbon/lipid normalized ratios from individual collocated earthworm
tissue/floodplain soil analytical data sets) and muitiplying by the CT EPC soil concentration.
BSAFs were adjusted to the average floodplain soil organic carbon concentration in a
particular exposure area and by the average lipid content of the analyzed earthworms.
Earthworm BSAFs are presented in Appendix J-8.

MACTEC Engineering and Consulting, Inc.
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Table 23
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Surface Water
Exposure Medium: Surface Water

et

0.000366

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ASSAPUMPSET Semivolatile Organics
bis(2-Bthylhexyl)phthalate MG/L 0.0033 NC 0.001 7 0.001 MG/L Max (3)
Total Metals
[Aluminum MG/ 0.16 NC 0.263
............................................................................................................................................................................ YT

'(Dissolved Metals

Aluminum, Dissolved

Zine,

Inorganics

Dissolved Organic Carbon

Nitrogen, Ammonia

|Total Suspended Solids

Dioxins/Furans

’ Toxicity Equivalency -

) >T-<.).xicityA fiquivalency - Fish

Mammals

~0.0000000053

" 0.0000000057

...0:0000000053

NC 0.0000000057

0.0000000053

0.0000000057

MACTEC Engineering and Consuiting, Inc.
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Table 23

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Surface Water
Exposure Medium: Surface Water

Scenario Timeframe: Current/Future Lund Use

Exposure Chenical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concery/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

GREYSTONE

Total Metals

Aluminum

0.0000551

0.00012

0.0035 J

0.00000741 J

0.00012

0.0019

0.00000741

Dissolved Metals

Aluminum, Dissolved

‘Z‘i‘r'lc, Dissolved

...... 0.00000308
0.018

Inorganics

Diss

olved Organic Carbon

Total Suspended Solids

2.4

Dioxins/Furans

. |Toxicity Equivalency - Mammals ~ ...0.0000000056 0.0000000056 | . MGL  f .. Mean @
..0:0000000072 ... 0.0000000072 | . MGL | Mean 4o D
Toxicity Equivalency - Fish 0.0000000059 0.0000000059 MG/L Mean (&)
MACTEC Engineering and Consulting, Inc.
51226.24 , -
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Table 23
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Surface Water
Exposure Medium: Surface Water

el

Exposure Point Concentration

Exposure Chemical of Units Arithmetic 95% UCL Maximum
Point - Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ALLENDALE Semivolatile Organics
- "Ibis(2-Ethylhexyl)phthalate MG/L 0.0048 0.0048 NP 0.001 0.001 MG/L Max 3)
"I Pesticides/PCBs
' alpha-Chlordane NP 0.00000069 ...0.00000069

gamma-Chlor

Total Metals

’ Dissolved Metals

Aluminu

. silver, Dissolved

m, Dissolved

"|Zine, Dissolved

0.00078

MACTEC Engineering and Consulting, Inc.
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Table 23
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Surface Water

Exposure Medium: Surface Water

Scenario Timeframe: Current/Future Land Use

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration
Interest (1) (qualifier)
ALLENDALE (continued) _|Inorganics

pH R su_" b
_{Total Suspended Solids MG/L
Dioxins/Furans

0.0000011

“[2,3,7.8-TCDD 0.00001274

255

Toxicity Equivalency - Mammals 0.0000011 0.0000011 0.0000129

Toxicity Equivalency - Fish 0.0000011 0.0000011 NP | 0.0000129 0.0000011
LYMAN MILL Semivolatile Organics
" [Dis(Z-Ethylhexyljphthalate MG/L 0.017 0.017 NP 0.16 " 0.017 MG/L Mean %)
"[Pesticides/PCBs
alpha.Chlordane MG/L 0.000021 0.000021 NP 0.000019 7 0.000019 MG/L Max 8

pamma-Chlordane MG/L 0.000021 0.000021 0.000021 J 0.000021 MG/L Mean

Total Metals

@u 0.917

Nickel

zine MG/L 0.02785 0.045 T Toors7” 0.02785 MGL | Memn 2)

MACTEC Engineering and Consulting, Inc.
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Medium-Specific Exposure Point Concentration Summary - Central Tendency
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenanio Timeframe: Current/Future Land Use
Medium: Surface Water
Exposure Medium: Surface Water

oy
W

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) B
J
LYMAN MILL (continued ] Dissolved Metals

Zing, Dissolved
Inorganics
. |Dissolved Organic Carbon MG/L 5.3 NC 5.5 5.3 MG/L Mean (2)

o
) Dioxins/Furans

| 0.000000861
... 0:00000 . :
~ Toxicity Bquivalency - Fish MG/L 0.00000013 0.0000037 T | 0000000859 0.00000013 MGIL Mean @

(1) Chernicals of potential concern are identified in Table 1 and apply to the site exposure areas.
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.
(2) Mean: Arithmetic Mean
(3) 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 maximurn detected concentration.

T - The Shapiro-Wilk W Test indicates that the data are jog-normalty 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.

MACTEC Engineering and Consulting, inc.
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Table 23
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Surface Water
Exposure Medium: Surface Water

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Qualifier Definitions:
J =Value is estimated,
* = Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC).

mg/L = milligrams per liter
EPC = Exposure Point Concentration

UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTECGC Enaineering and Consulting, Inc.
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Table 24

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Surface Water

Scenario Timeframe: Current/Future Land Use

ediem: Surface Water

Exposure Medium: Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)
Seinivolatile Organics
__________ bis(2-Bthylhexyl)phthalate MG/L 0.0033 NC 0.001 J 0.001 MG/L Max (3)

Total Metals

Aluminum

0.166

B Zinc MG/L NC 0.0665 0.0665 MG/L Max (5)
Dissolved Metals
Ny Aluminum, Dissolved MG/L 0.027 NC 0.019 I MG/L Max )

|Total Suspended Solid

_|Zinc, Dissolved MG/L NC 0.0206 0.0206 MG/L Max (5)
Inorganics
Dissolved Organic Carbon MG/L 6.06 NC 6.06 6.06 MG/L Max (5)

Dioxins/Furans

[ Toxicity

Equivalency - Mammals

0.0000000053

0.0000000053

1.0:0000000053 1

0, (¢]

N Toxicity Equivalency - Fish Mo | 00000000057 ‘NC "0.0000000057 || 0.0000000057 |
MACTEC Engineering and Consulting, Inc.
51226.24
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Table 24

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

I Scenario Timeframe: Current/Future Land Use

edium: Surface Water
Exposure Medinm: Surface Water

Exposure
Point

Chemical of Units Arithmetic 95% UCL Maxinmm
Potential Concern/ Mean (distribution) Detected

Chemical of Concentration

Interest (1) (qualifter)

Exposure Point Concentration

Value

Units Statistic

Rationale

GREYSTONE
(B nd

. {Total Metals

_ |Beryllium

Zinc

Aluminum

"[Dissolved Metals

_|Zinc, Dissolved

Aluminum, Dissolved

Inorganics

| Total Suspended Solids

Dioxins/Furans

Toxicity Bquivalency - Fish MG/L 0.0000000059 NC 0.0000000059 0.0000000059 MG/L Max (5)
MACTEC Engineering and Consulting, Inc.
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Table 24

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Surface Water
Exposure Medium: Surface Water

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) &
ALLENDALE __|Semivolatile Organics
bis(2-Ethylhexyl)phthalate MG/L 0.0048 0.0048 NP 0.001 J 0.001 MG/L Max (5)
"|Pesticides/PCBs
alpha-Chlordane MG/L 0.000020 0.000020 NP 0.00000069 J 0.00000069 MG/L Max (5)

0.00005

0.00005

95% UCL-T

gamma-Chlordane MG/L 0.000025 0.000025 NP 0.000025 MG/L 95% UCL-NP 4)
.| Total Metals
_|Aluminum MG/L 0.65 0.65 NP 6.19 0.65 MG/L 95% UCL-NP (4)

95% UCL-T

Zine, Digsolved MG/L NP 0.121 MG/L 95% UCL-NP @
MACTEC Engineering and Consulting, Inc.
51226.24 |
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Table 24
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

cdium: Surface Water
Exposure Medium: Surface Water

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ALLENDALE (continued) Inorganics

“lco

Dissolved Organic Carbon

ﬁi_(rogen,

B

0.0000011 |

000000085
0.0000011

__|Total Suspended Solids MG/L 5.4 14.4
. |Dioxins/Furans
2,3,7,8-TCDD MG/L 0.0000011 | 0.0000011 NP 0.0000011 |

0.0000011 |

Toxicity Bquivalency - Fish MG/L 0.0000011 0.0000011 NP 0.0000129 0.0000011 MG/L 95% UCL-NP (O]
Semivolatile Organics

. |bis(2-Ethylhexybhphthalate 0.017 0.017 NP 0.017 95% UCL-NP
Pesticides/PCBs

'_ alpha-Chlordane 0.000021 .0.000021 NP

“[Total Metals

Aluminum

0.00059

Zine Mo oozzsso | ooaass T | 00757 0044533 MG | 95% UCL-T 3
MACTEC Engineering and Consulting, Inc.
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Table 24
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
edium: Surface Water
Exposure Medium: Surface Water

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Dissolved Metals
Aluminum, Dissolved

95% UCL-NP
95% UCL-N
U
'95% UCL-NP
2
95% UCL-NP

Silver, Dissolved

ine Diooived . . : &
. |Inorganics
Dissolved Organic Carbon .

Organic Carbon
. |Biochemical Oxygen Demand

Dioxins/Furans =
.|2.3,7,8-TCDD MG/L 0.00000013 0.00000013 NP | 0.000000853 0.00000013 MG/L 95% UCL-NP 4)

Toxicity Equivalency - Fish MG/L 0.00000013 0.0000037 T 0.000000859 0.000000859 MG/L Max (&)

(1) Chemicals of potential concern are identified in Table 1 and apply to the site exposure areas.
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.
(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%hUpper Concentration Limit on the mnean, 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 maximwuin concentration.

LN - 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.

MACTEC Engineering and Consuiting, Inc.

51226.24
PAWS-GVT\COE-N \Centredale\T24 - BER FinahCPCS\EPC-SW(rev), EPC RME Page 5 of 6 9/23/2004, 7:42 AM
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Table 24
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Surface Water

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenatio Timeframe: Current/Future Land Use
Medium; Surface Water
Exposure Medium: Surface Water

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Qualifier Definitions:
J = Value is estimated.
* = Value is either the detection limit (DL) or the Estimated Maxirnurn Possible Concentration (EMPC).

mg/L = milligrams per liter
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KIA
Checked by: RAR

MACTEC Engineering and Consuiting, Inc.

51226.24
PAWS-GVT\COF- ACeniredale\T24 - BERA\Interim Fins\CPCS\EPC-SWi(rev), EPC RME Page 6 of 6 9/23/2004, 7:42 AM
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Medium-Specific Exposure Point Concentration Summary - Central Tendency
Groundwater

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Groundwater
Exposure Medium: Groundwater

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected
Potential Concentration Value Units Statistic Rationale
Concern (1) (qualifier) !
ALLENDALE Volatile Organics '
............................................................... Tetrachloroethene MG/L 20.5 NC 61 * 205 M&KG Mean )
Trichloroethene MG/L 0.84 NC 2.5 0.84 MG/KG Mean (2)
Semivolatile Organics
2,4,6-Trichlorophenol MG/L 1.5 NC 29 i 15 MG/KG Mean [®)

0.00028 0.00028

0.00061 oo0061 | 3)

{Pyrene

(1) Chemicals of potential concern are identified in Table 2.
(2)Mean: Arithmetic Mean
(3)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-parametrically distributed.
N - The Shapiro-Wilk W Test indicates that the data are nonmally distributed.

Qualifier Definitions:
* = Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC).

mg/L = milligrams per liter
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24
PAW9-GVT\COE-NAE\Battelle\Centredale\T 24 - BERA\Interim Fina\CPCS\EPC-GW(rev), EPC CT Page 1 of 1 9/23/2004, 7:43 AM




Table 26

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Groundwater

Scenario Timeframe: Current/Future Land Use
Medium: Groundwater
Exposure Medium: Groundwater

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected
Potential Concentration Value Units Statistic Rationate
Concern (1) (qualifier)
ALLENDALE Volatile Organics
"[Tetrachloroethene MG/L 20.5 NC 61 - 61 MG/L Max (5)
. R v 06a Ne R D e e e

Semivolatile Organics

2,4,6-Trichlorophenol
2,4

A Pyrene

0.00061

0.00028

0.00061

(1) Chemicals of potential concern are identified in Table 2.

(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.

LN - 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 nonnally 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.

Qualifter Definitions:
* = Value is either the detection lirnit (DL) or the Estimated Maxirmum Possible Concentration (EMPC).

my/L = milligrams per liter
EPC =Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\COE-*' *F\Ballelle\Centredsle\T24 - BERA\Interim FinahCPCs\EPC-GW(rev), EPC RME
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Table 27

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Sediment

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

North Providence, Rhode Island

Scenario Timeframe; Current/Future Land Use

edium: Sediment

Exposure Medium: Sediment (0-1 ft bgs)

Point

Exposure

Chemical of
Potential Concern/
Chemical of
Interest (1)

Units

Arithmetic
Mean

95% UCL
(distribution)

Maximum

Detected
Concentration

(qualifier)

Exposure Point Concentration

Value

Units

Statistic

Rationale

__[Semivolatile Organics

PAHESG

0.01855

0.79474

0.01855

Pesticides/PCBs

0.00547

Dieldrin MGKG 0.002 NC 0.00191 0.002 MGKG Max (3)
MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVT\COE-NA! dale\T24 - BER, im Fina\CPCS\EPC-SD(rev), EPC CT Page 1 of 15 9/23/2004, 7:44 AM
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Table 27
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timetrame: Current/Future Land Use
cdium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concery/ Mean (distribution) Detected
Chemicaj of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
7 |[ASSAPUMPSET (continued) gamma-Chlordane MG/KG 0.001 NC 0.00065 J 0.001 MG/KG Max ®)

_ |Technical Chiordane MG/KG 0.11 NC 0.15253 J 0.11 MG/KG Mean (2)
__|Inorganics
B Aluminum

- |Cadmium
Chromium

MOKG Mean

1Zinc
AVS/SEM
Cadmium UMOL/G

- UMOL/G:
_UMOL/G

‘|sEmavs

MACTEC Engineering and Consulting, inc.

51226.24
PAWS-GVT\COE-NAE\Batislie\Centredale\T24 - BERA\nterim Fina\GPCS\EPC-SD(rev), EPC €T Page20of 15 9/23/2004, 7:44 AM
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Table 27
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenaro Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) i

Dioxins/Furans 3
2,3,7,8-TCDD 0.0000019 0.0000019

Toxicity Equivalency (Dioxins/Furans) - Fish MG/KG 0.0000034 » NC 0.00000723 0.0000034 MG/KG Mean )

__|Semivolatile Organics
_|2-Methylnaphthalene MG/KG 1.1 NC 0.07478 J 0.0747 MG/KG Max .3

lpAHESG 0.5 NC 0.84 0.5 Mean

MACTEC Engineering and Consulting, Inc.
5122624 .
PAWS-GVT\COE-NAE\Battel dals\T24 - BER Fina\CPCS\EPC-SD(rev), EPC CT Page 3 of 15 9/23/2004, 7:44 AM
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Table 27
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 fl bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
GREYSTONE (continued) Pesticides/PCBs
(B- ! bk ! ~[74-DDD

000296

..vg‘“""“? BT S PN ST ok AT .

Technical Chlordane } 0.62618

Inorganics

_Aluminum 1..MGKG | 8210 b 15554 T 24690 I ooN. 8210 MG/KG . Mean . (&)
T

7 |Meroury (methyl)
Molybdenum

{Selentum

Silver

| Thallium

Zinc

MACTEC Engineering and Consulting, Inc.
51226.24 .
PAWS-GVT\COE-NAE\Battelle\Caniredals\T24 - BERAVterim FinahCPCS\EPC-SD(rev), EPC CT Page 4 of 15 9/23/2004, 7:44 AM
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Table 27

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Sediment

Exposure Medium: Sediment (0-1 ft bgs)

AVS/SEM

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) i
GREYSTONE (continued)

_|SEM/AVS

Dioxins/Furans

AT Equ
Toxicity BEquivalency (PCB) - Birds
Toxicity Equivalency (PCB) - Fish

0.00000122

0.0000012 MG/KG Mean (2)

Semivolatile Organics

2-Methylnaphthalene

0.13608

0.13608

" Ibis(2-EthylhexyDphthalate MG/KG 93 32 T 12 o)
MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVT\COE-NAE\BatteRe\Contradale\T24 - BERAlnterim Fina\CPCS\EPC-SD(rev), EPC CT Page 5of 15

9/23/2004, 7:44 AM
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Table 27

Medium-Specific Exposure Point Concentration Summary - Central Tendency

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

Sediment

North Providence, Rhode Island

Scenatio Timeframe: Current/Future Land Use

cdium: Sediment

Exposure Medium: Sediment (0-1 ft bgs)

PAH ESG

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ALLENDALE (continued) Carbazole MG/KG 1.5 27 T 1.8 1.5 MG/KG Mean )

Mean

Pesticides/PCBs

_|44-DDE

gamma-Chlordane

Mean

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COE -NAE\Baltelle\Centredale\T24 - BERAVInterim FinahCPCS\EPC-SD(rev), EPC CT
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Table 27
Medinm-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Mediumi: Sediment (0-1 ft bgs)

Exposure Cheniical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) [ s
ALLENDALE (continued) Methoxychlor MG/KG 0011 o011 L N 005 T LR MGKG f . Mean - | .. 2]

_|Technical Chlordane
Inorganics

Al

" |Cyanide MG/KG 2 NC 24 2 MG/KG Mean 16))
[avsisEm
" [Cadmium UMOL/G 0.014 0.014 NP 0.0439 T 0.014 UMOL/G Mean @

Carbon.Normalized Excess SEM Tromong [ e T 166.7 NP 253 260 UMOL/G Mean @

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\COE-NAE\Battelie\Contradate\T24 - BERAVnterim Fina\CPCSEPC-SD(rev), EPC CT Page 7 of 15 9/23/2004, 7:44 AM
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Table 27

Medium-Specific Exposure Point Concentration Summary - Central Tendency

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

Sediment

North Providence, Rhode Island

Scenario Timeframe: Curtent/Future Land Use
Medium; Sediment
Cxposure Medium: Sediment (0-1 ft bps)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
__
ALLENDALE (continued) SEM/AVS 73.0 NC 530 73.0 Mean @
........................ e PRy —

Toxicity Equivalency (PCB) - F e
Toxicity Equivalency (PCB) - Mammals

0.000000112

0.000000112
0.000000112

Semivolatile Organics

) vI'TI\loramh'evn; B

D8

O

MG/KG

MACTEC Engineering and Consulting, inc.

51226.24
PAWS-GVT\COE-NAE\BattelieiContredale\T24 - BERAlNterim Fina\CPCS\EPC-SD(rev), EPC CT
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Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
edium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

_[Fluorene } . ] .89 0.67084 0.67084

0.18514

PAHESG

[Pesticides/PCBs

Technical Chiordane T MeKG 13 I S e 231273 13T MGKG Mean o)

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\COE-NAE\Battella\Centredale\T24 - BERA\nterim Fina\CPCS\EPC-SD(rev), EPC CT Page 9 of 15 9/23/2004, 7:44 AM
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Table 27

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Sediment

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Sediment

Exposure Medium: Sediment (0-1 ft bgs)

Selenium

Silver

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concery/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
[LYMAN MILL (continued) Inorganics
............................................................ [Romimen RS o T 773 ; ORG V-
. J

AVS/SEM

Cadmium

-Normatized Excess SEM

SEM/AVS

Mean

MACTEC Engineering and Consuiting, Inc.

51226.24
PAWS-GVT\COE-NAE

1e\T24 - BERA

\

im Finah\CPCs\EPC-SD(rav), EPC CT

Page 10 of 15
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Table 27

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
edium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) :
Dioxins/Furans

2,3,7,8-TCDD ! ) > 1 0.00798702

Pesticides/PCBs

. MGKG | 00022 [ NC T oood I o002 [T MGKG [ Mean | @
gamina-Chlordane MG/KG 0.0025 NC 0.005 0.0025 MG/KG Mean )
Inorganics
Aluminum MG/KG 2220 NC 2470 2220 MG/KG Mean ()]

MACTEC Engineering and Consulting, Inc.
5§1226.24
PAWS-GVT\COE-NAE\BalteRe\Centradale\T24 - BERA\ntarim Final\CPCS\EPC-SD(rev), EPC CT Page 11 0of 15 9/23/2004, 7:44 AM
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Table 27
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
edium: Sediment
Exposure Medinm: Sediment (0-1 ft bes)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
[MANTON (continued) ~ [Cobalt__

UMOL/G

le Sulfide
ted Metal
rmalized Excess SEM

: Dioxins/Furans

AZILETCDD e MGG ., 000043
2,3,7,8-TCDF | 00000045

.......... 0.00043 ......

Toxicity Equivalency (Dioxins/Furans) - Fish 0.000992
{Semivolatile Organics

0.031

0.14

i Benzo(k)fluoranthene

MACGTEC Engineering and Consulting, Inc.

51226.24
PAWY.GVT\COE-NAE\Battells\Centredale\T24 - BERA\Interim Fina\CPCS\EPC-SD(rev), EPC CT Page 12 of 15 9/23/2004, 7:44 AM
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Table 27
Medium-Specific Exposure Point Concentration Summary - Central Tendency
R Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
edium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemiical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) R

DYERVILLE (continued) __ |bis(2-EthylhexyD)phthalate 1 1.6

Pesticides/PCBs - -~
44-DDD MG/KG 0.0058 NC 0013 0.0058 - MGKG Mean ) .

alpha-Chlordane MG/KG 00043 NC 0011 0.0043 MGG Mean o))
T

. |Endosulfan
Inorganics
Aluminum

MACTEC Engineering and Consulting, Inc.
51226.24 )
PAW9-GVT\COE-NAE\Battele\Centredale\T24 - BERAVnterim FinahCPCS\EPC-SD(rev), EPC CT Page 13 of 15 9/23/2004, 7:44 AM
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Table 27

Sediment

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Bascline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 fl bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Coneern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
[DYERVILLE (continued)

AVS/SEM

|Cadmiuvm

Dioxins/Furans

23,78-TCDD
2,3,78-TCDF

Toxicity Equivalency (PCB) - Birds
Toxicity Equivalency (PCB) - Fish

~0.000091

'0.000079

0000000025

0.000144

00000536

0.000157

0.000000025

MG/KG

MACTEC Engineering and Consulting, tnc.

51226.24
PAW9-GVT\COE-NAE\Battelle\Centredale\T24 - BERA\Interim Fina\CPCS\EPC-SD(rev), EPC CT
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Table 27

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maxinmum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

(1) Chemicals of potential concern are identified in Table 3 and apply to the site exposure areas.
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(2)Mean: Arithmetic Mean
(3) 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 Shapire-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 normaily distributed.

Qualifier Definitions:
J = Value is estimnated.
E = Value is estimated due to significant matrix interference.
B = Analyte detected above the detection limit and concentration in associated samples < 10x blank levels.
EMPC = Estimated Maximum Possible Concentration,
P = The difference in concentration between the primary column and confirmation column exceeds 25 percent. The reported concentration is considered an estimated value
* = Value is either the detection limit (DL) or the Estimated Maximum Possible Concentration (EMPC).
$ = Result reported from a confirmation analysis.

myy/Kg = milligrams per kilogram
EPC = Exposure Point Copcentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KIA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

§1226.24
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Table 28

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Sediment

Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
A§SAPlllIlMPSET Semivolatile Organics

2-Methylnaphthalene

"|Dieldrin

0.00191 J

0.00191

(5)

MACTEC Engineering and Consuiting, inc.

5122624
P:AW9-GVT\COE-NA

{redale\T24 - BERA

Final\CPCSEPC-SD(rev), EPC RME

Page 1 0of 15
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Table 28
Sediment

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Scenarno Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statlstic Rationale
Interest (1) (qualifier)
ASSAPUMPSET (continued) gamma-Chlordane MG/KG 0.0012 NC 0.00065 J 0.00065 MG/KG Max )

) Technical Chlordane

Inorganics

Aluminum

Arsenic

Barium
Ca
Chromium

Mercury (methy!)
Molybdenum

‘[avVS/SEM

Cadmium

Nickel
Zi

) ‘Aéid.Vo_latilg:
Simultaneously Extracted
Carbon-Normalized Excess SEM

Sulfide

Dioxins/Fu

rans

[237.8-TC

DD

Toxicity Equivalency (Dioxins/Furans) - Matumals

0.0000038

..0,0000045

0.00000773

....0:0000045

0.00000773

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVTI\COF *'* F\Battella\

{

\

dale\T24 - BER,

im FinahCPCS\EPC-SD{rev), EPC RME
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Vaiue Units Statistic Rationale
Interest (1) (qualifier)
,?BSSAPUMPSET (continued) Toxicity Equivalency (Dioxins/Furans) - Birds MG/KG 0.0000051 NC 0.0000113 0.0000113 MG/KG Max (3)
Raterence aren) e Eciones Diovina Py Fih Rt o | B B | RErTumun il S e T O S
IE}REYSTONE Semivolatile Organics
" |2-Methylnaphthalene 0.07478

0.07478

I Tr -
T

Ty 0610878

PAH ESG
Pesticides/PCBs

| 95% UCL-NP.
95% UCL-NP

Aroclor-1254 MG/KG 0.1494142 0.52835 T 0.38 0.38 MG/KG

MACTEC Engineering and Consulting, Inc.
5122624 .
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Table 28

Sediment

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximnum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Deteeted
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifter)

GREYSTONE (continued)

Aroclor-1260

0.62618

0.62618

MG/KG

95% UCL-NP

Technical Chlordane
Inorganics

Aluminum

Mercury (methyl)
Molybden

24690

15554.1499

MGG ..

“TAVSISEM

Cadmium

Simultaneously Extracted Metal

UMOL/G

UMOL/G

UMOL/G

uMoL/G |

MACTEC Engineering and Consuiting, Inc.
51226.24
PAWS-GVI\CO™  *<\Baltslie\Centredale\T 24 - BERA\Interim Finah\CPCS\EPC-SD(rev), EPC RME
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Table 28

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected

Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) '

IGREYSTONE (continued) Carbon-Normalized Excess SEM UMOL/G 106 NC 303 303 UMOL/G Max (5)

" IDioxins/Furans

- "123,78TCDD MG/KG | 0000015 |  0.00038 T | 0.0000866 0.0000866 MGKG | Max ®) .
00

0.000035 | ""0,00012 0000179 I 000012

bl
0.60011 T 175006159 60001 )
.......... 0.0000337 "l 0.0000337 ] MGKG
Toxicity Equivalency (PCB) - Fish NC 0.00000122 0.00000122 MG/KG Max 6)
Semivolatile Organics
_|2-Methylnaphthalene 0.13608 0.13608

95% UCL-T |
95% UCL-T

Naphthalene . . 0.18126 0.18126

MACTEC Engineering and Consuiting, Inc.
51226.24
PAWS-GVT\COE-NAE\Baltelie\Cantradale\T24 - BERAVIntarim Fina\CPCS\EPC-SD(rev), EPC RME Page 5 of 15 9/23/2004, 7:43 AM




Table 28
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemieal of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ALLENDALE (continued) Phenanthrene | MGKG T 12 MG/KG | 95% UCL-T 3)

| 93% UCL-NP
95% UCL-NP

95% UCL-NP

| 95% UCL-Np
9506 UCLN

Inorganics
Aluminum MG/KG 10038 12475 T 22168 J

95% UCL-T (3)

MOKG | 95% UCLE

MG/KG | 95% UCL-N

Barium

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\COF **“F\BattellerCeniredaie\T 24 - BERAVInterim Fna\CPCS\EPC-SD(rev), EPC RME Page 6 of 15 9/23/2004, 7:43 AM
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Table 28

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetie 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) o

ALLENDALE (continued) Cadmium

5.2 J 95% UCL-NP (O]

"ICyanide ) ) ) MG/KG

Cadmium UMOL/G 0.014 0.014 NP 0.0439 J 0.014 UMOL/G | 95% UCL-NP @

Carbon-Normalized Excess SEM
Dioxins/Furans
2,3,7,8-TCDD

| osew et
95% UCL-T

0.000000112

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\COE-NAE\Battslie\Centrodale\T24 - BERA\Interim Fina\CPCS\EPC-SD(rev), EPC RME Page 7 of 15 9/23/2004, 7:43 AM




Table 28
Medium-Specific Exposure Point Concentratlon Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Sediment

Scenario Timeframe: Current/Future Land Use

Exposure Medium: Sediment (0-1 ft begs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Semivolatile Organics

' Pyrene

B 2-Methylnaphthalene

5.5
6.17711

525300

837861

95%UCL-T |

9% UCLT )
3% UCLT,

'95% UCL-NP

"95% UCL-T |

PAW9-GVT\COE-***F\Baitelle\Centradale\T24 - BERAVNnterim FinahCPCS\EPC-SD(rev), EPC RME

........ |Total PAH ] MGKG e 472 T 8793009 a2 | MGKG | 9S%UCL-T | (3
PAH ESG 1.0 NC 8.2 8.2 Max (5)
MACTEC Englneering and Consulting, Inc.
51226.24
Page 8 of 15 9/23/2004, 7.43 AM
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Table 28
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) o
[LYMAN MILL (continued) Pesticides/PCBs

""laaDDD MG/KG 0.0093 ! 0.052 0.0093 MGKG | 95% UCLNP| (4

221205

031379 0.31379

95% UCL-T

_95% UCL-T
5% UCL-NP

: Technical Chlordane ) 551273 N

_[Inorganics
Aluminum ) 27773 95% UCL-T

95% UCL-T |

Mereury e U MOKG S SRR SO . T oons ST ; MOKG “.95%UCL.T' . &

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COEN dals\T24 - BER? Final\CPCS\EPC-SD(rev), EPC RME Page 9 of 15 9/23/2004, 7:43 AM




Table 28
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
|[Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Coneentration
Point Potentlal Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)

LYMAN MILL (continued) Mercury (methyl) . B 0.00959 0.00959

95% UCL-T

“TAVS/SEM
Cadr]]lmll eee e N " e PO e . s .. 95% UCL-NP wers

_UMOL/G
UMOL/G

) Dioxins/Furans
2,3,7,8-TCDD

0.00806

00¢ 0649
, . MG/KG . L.oe0021 ) 0.00021
Toxicity Equivalency (PCB) - Fish 5 0.00000336

[MANTON Semivolatile Organics

Benzo(a)anthracenc

bis(2-Ethylhexylyphthalate

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\COE ** Battsile\Cenlradale\T24 - BERAVnterim Fina\CPC\EPC-SD(rev), EPC RME Page 10 nf 15 9/23/2004. 7:43 AM
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Table 28

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Sediment

Scenario Timeframe: CurrentVFuture Land Use

Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) .
[MANT ON (continued) Carbazole MG/KG 1. 0.25 NC 0.052 J 0.052 MGKG Max (5)

Pesticides/PCBs

alpha-Chlordane

_ |gamma-Chlordane

Inorganics

Al

AVS/SEM

Cadmium

Carbon-Normalized Excess SEM

MACTEC Engineering and Consuiting, Inc.

51226.24
P:AWS-GVI\COE-NAE)

\T24 - BER.

M FinahCPCs\EPC-SD(rev). EPC RME
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Table 28
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)
MANTON (continued) _|Dioxins/Furans

To

Toxi tyEquiVéieﬁcy'(D: Xins/Fi

;f”oxicity Equivale;

0.000992

0.000992

Semivolatile Organics
2-Methylnaphthalene

0031

0.031

MACTEC Engineering and Consulting, Inc.
51226.24

PAWS-GVT\COF *** l8\T24 - BERA\
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Table 28
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
- Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timefraume: Current/Tuture Land Use
Medium; Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) N N
o
[DYERVILLE (continued) Pesticides/PCBs

4,4'-DDD

..|Endosulfan sulfate MGKG [ o0 NC B N 0.0i1 MGKG Max TG

Inorganics
4 R

) AVS/SEM
Cadmi

MACTEC Engineering and Consuiting, Inc.

51226.24
PAWS-GVT\COE-NAE\Batels\Centradale\T 24 - BERA\nterim Final\CPCS\EPC-SD(rov), EPC RME Page 13 of 15
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Table 28

Sediment

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

...0.0000336

0.000152

Exposure Chemical of Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
DYERVILLE (continued) Dioxins/Furans
"12,3,7,8-TCDD 0.000091 NC 0.000144 ] 0.000144 MG/KG Max 5)

"0.000157

..0,000000025 ] /00000000253 | MGKG 1 <
2 0000013 O 00000127 00000427} MORG ... Max frn G
Toxicity Equivaleney (PCB) - Fish 0.000000025 0.0000000253 Max (3

{1) Chemicals of potential concern are identified in Table 3 and apply to the site exposure areas.

When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

{2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution
(3)95% UCL-T: 95% Upper Concentration Litnit 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 it 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 nornmally distributed.

MACTEC Engineering and Consulting, inc.

51226.24
PAWS-GVT\COE- T24 - BER,

FinalCPCS\EPC-SD(rev), EPC RME

Page 14 of 15
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" Table 28
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Sediment

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Sediment
Exposure Medium: Sediment (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
Qualifier Definitions:

J = Value is estimated.

E = Value is estimated due to significant matrix interference.

B = Analyte detected above the detection limit and concentration in associated samples < 10x blank levels.

EMPC = Estimated Maximum Possible Concentration.

P =The difference in concentration between the primary column and confimmation column exceeds 25 percent. The reported centration is considered an estimated vatue
* = Value is either the detection limit (DL) or the Bstimated Maximum Possible Concentration (EMPC).

$ = Result reported from a confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COE-NAEBattell\Contradale\T24 - BERAVnterim FinahGPCS\EPC-SD(rev), EPC RME Page 15 of 15 9/23/2004, 7:43 AM
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Table 29
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Crayfish

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Craytish
Exposure Medium: Crayfish

Exposure
Point

Chemical of Units Arithmetic 95% UCL Maximum
Potential Concern/ Mean (distribution) Detected
Chemical of Concentration
Interest (1) (qualifier)

Exposure Point Concentration

Value

Units Statistic

Rationale

GREYSTONE

Pesticides/PCBs

-DDE

Araclor-126

MG/KG

| Technical Chiordane MGKG 0.0183 NC 0.02241 0.0183 MG/KG Mean
_|Inorganics
Aluminum MG/KG 0.900 NC 1.95 MG/KG Mean 2

MACTEC Engineering and Consulting, Inc.

51226.24

PAW9-GVT\COE-NAE\Baltalle\Cenlradale\T24 - BERAVInterim Finah\CPCS\EPC-CF(rev), EPC CT
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Table 29

Medium-Specific Exposure Point Concentration Summary -~ Central Tendency

Baseline Ecological Risk Assessment - Interim Final

Crayfish

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish

Exposure Chemical of Units Arithmetic 95% UCL Maxinmmum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Pesticides/PCBs

|sa-DDE

Technical Chlordane

000361
0.01102

0.00361

0.00361

_{Inorganics

”'Ba

Toxicity Equivalency - Fish

0.00000324

0.00000324

0.00000324

MG/KG

MACTEC Engineering and Consuiting, inc.

51226.24
PAWS-GVT\COE-NAE\Battefle\Centrodale\T24 - BERAVInterim FinahCPCS\EPC-CF(rev), EPC CT
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Table 29
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Crayfish

Bascline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potentfal Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

GREYSTONE

Pesticides/PCBs

4,4-DDE

| Technical Chlordane

0.00433

0.00705

0.00621

0.00009

Inorganics

Aluminum

Mercury (methy1)
Molybdenumn

1MGKG
MGG

MG/KG

MACTEC Engineering and Consuiting, Inc.

51226.24

PAWS-GVT\COE-NAE\Battelle\Centredale\T24 - BERA\Interim FinaRCPCS\EPC-CF(rav), EPC CT
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Table 29

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Crayfish

N

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) e
GREYSTONE (continucd) Dioxins/Furans

2,3,7,8-TCDD 0.00000045 0.00000041 000000041

.| 000000427 B . 00000047 f
T 5

Toxicity Equivalency (PCB) - Fish ~0.0000000382 “0.0000000382 || 0.0000000382
ALLENDALE o Pesticides/PCBs
2,4DDD T MOKG | 000037 | NC T 000043 T 000037 | MGKG Mo D)

B Technical Chlordane MG/KG 0.016463333 NC 0.01968 J 0.016463333 MG/KG Mean (2)
Inorganics
Aluminum MG/KG 1.57 NC 2.63 J 1A5>7 o MG/KG Mean )

Molybdenum MG/KG 0.128 NC 0.142 J 0.128 MG/KG Mean (03]
MACTEC Engineering and Consulting, Inc.

51226.24 ) 6
PAWS-GVT\COE-NAE\Battelle\Centredale\T24 - BERAVnterim Fina\CPCS\EPC-CF(rev), EPC CT age 3 0 9/23/2004, 7:44 AM
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Table 29

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Crayfish

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

North Providence, Rhode Island

Medium: Crayfish
Exposure Medium: Crayfish

Scenario Timeframe: Current/Future Land Use

|

ALLENDALE (continued)

[Nickel

Exposure Chemical of Units Arithmetie 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)
MG/KG 0.317 NC 0.366 0.317 MGKG . Mecan . 2

" 0.000264

Zinc MG/KG 21 NC 222 21 MG/KG Mean (2)
_|Dioxins/Furans
2,3,7,8-TCDD 0.0001773 0.00026117

. Technical Chlordane

_Dieldrm

Endosulfan Sulfate

gamma-Chlordane

0.02251

Toxicity Bquivalency - Fish 0.000180 0.000263 0.000180 MG/KG Mean @
LYMAN MILL ) Pesticides/PCBs
MG/KG 0.00031 NC 0.00027 7 0.00027 MG/KG Max 3

0.00036

0.02251

Inorganics

Antimony

0.0146

T 00146

MACTEC Engineering and Consulting, Inc.

5122624
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Table 29

Crayfish

Medium-Specific Exposure Point Concentration Summary - Central Tendency

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Crayfish
Exposure Medium: Crayfish

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
JLYMAN MILL (continued)

Zinc

Dioxins/Furans

262

MGKG

2375-1CDD

Toxicity Equivalency (PCB) - Fish

oooo000112 | we

0.000000171

0.00009950

0.000103

0.000000112

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COE-NAE\Battekte\Contradale\T 24 - BERA\INterim FinahCPCS\EPC-CF(rev), EPC CT

Page 5 of 6

9/23/2004, 7:44 AM



http:51226.24

Table 29

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Crayfish

Baseline Ecological Risk Assessment - [nterim Final
Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Coneentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

(1) Chemicals of potential concern are identified in Table 4 and apply to the site exposure areas.

When detected in the reference or background areas, these chernicals are referred to as chemicals of interest.

(2) Mean: Arithmetic Mean

(3) 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-parametrically distributed.

N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

Qualifier Definitions:
J=Value is estimated. ~
E = Value is estimated due to significant matrix inter ference.

# = Value is result from second columin confirmation analysis.

mg/Kg = milligrams per kitogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consuiting, Inc.

51226.24
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Table 30

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Crayfish

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Crayfish
Exposure Medium: Crayfish

‘[aa-

) Technical Chlordane

0.00883

0.00883

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemteal of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
ASSAPUMPSET Pesticides/PCBs
DDE 000361 | MGKG 5)

%)

_|Inorganics

. |Bx

: Sclenium

Zine

Ne 0125 T

MG/KG

Dioxins/Furans

NC " 000000324

"I Toxicity Equivalency - Fish MG/KG 0.00000324 0.00000324 MG/KG Max 5
MACTEC Engineering and Consulting, Inc.
51226.24 -
PAWS-GVT\COE-NAE\Battefle\Cantredale\T24 - BERAVInterim Finah\CPCS\EPC-CF(rev), EPC RME Page 1 of 6 9/23/2004, 7:.44 AM
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Table 30
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Crayfish

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Crayfish
Exposure Medium: Crayfish

Scenario Timeframe: Current/Future Land Use

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)

GREYSTONE

Pesticides/PCBs

4,4-DDE

0.00433 0.00705

0.00705
0.00028

0.05142

Inorganics

|Aluminum

MG/KG

MACTEC Engineering and Consuiting, Inc.
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Table 30

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Crayfish

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish

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

;I‘oxxcxly Equival
Pesticides/PCBs

ency (PCB) - Fish

0.0000000382

"0.00000799

" 0.0000000382 |

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier) -
Dioxins/Furans
"123,73-TCDD “ MG/KG | 000000045 NC [ 0.00000041 74| 0.00000041

4,4-DDD

Technical Chlordane

0.00037

O:(.).OO49

0.00065
0.01968

Inorganics

Molybdenum MG/KG 0.128 NC 0.142 I 0.142 MG/KG Max (5)
MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVT\COE-NAE\Battelle\Contredale\T24 - BERAVInterim FinahCPCS\EPC-CF(rev), EPC RME Page 3 of 6
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Table 30
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Crayfish

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

North Providence, Rhode Island

Scenario Timeframe: Cumrent/Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish

_AI_ALENDALE (continued) Nickel

[sd

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
0.317 NC 0.366 0.366 MG/KG Max

- ~[Zinc MG/KG 20.933 NC 222 222 MG/KG Max
| Dioxins/Furans
12,3,7,8-TCDD 0.0001773 0.00026117 0.00026117

B Dieldrin

0.00063

0.00055

ioxicity Equivalency - Fish MG/KG 0.000180 NC 0000263 0.000263 MG/KG Max
ILYMAN MILL Pesticides/PCBs
4,4.DDD MG/KG 0.00031 NC 0.00027 I 0.00027 MG/KG Max

Antimony

. [Heptachlor I K 000034 Max
“|Technical Chlordane MGKG 0.02251 Max

Inorganics
MG/KG 0.0146 NC 00166 7 0.0166 MG/KG Max

Iron MG/KG 'NC MG/KG
MACTEC Engineering and Consulting, Inc.
51226.24
9/23/2004. 7:44 AM
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Table 30

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Crayfish

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Crayfish
Exposure Medium: Crayfish

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

——

Ve

Exposure Chemiical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
[LYMAN MILL (continued)

Zine

.| Dioxins/Furans

“'[2.3,7.8-TC

oD
D

0.00015603

0.000161

0.000162

00000121

Toxicity Equivalency (PCB) - Fish MG/KG 0.000000112 NC 0.000000171 0.000000171 MG/KG Max (5
MACTEC Engineering and Consulting, Inc.

51226.24
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Table 30
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Crayfish

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Crayfish
Exposure Medium: Crayfish .

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potentiai Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)

(1) Chemicals of potential concern are identified in Table 4 and apply to the site exposure areas.
‘When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.
(5)Max: Maximum detected conc;mmtion, 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.
B = Value is estimated due to significant matrix interference,
# =Value is result from second column confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineerlng and Consuliting, Inc.

51226.24 .
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Medium-Specific Exposure Point Concentration Summary - Central Tendency
Emerging Insects

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Emerging Insects
Exposure Medium: Emerging Insects

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Dioxins/Furans
2,3,7,8-TCDD 0.00000141 0.00000141 0.00000141

[2.3,78-TCDF

Toxicity Equivalency (PCB) - Fish MG/KG 0.000000105 NC 0.000000105 0.000000105 MG/KG Mean (2)
[LYMAN MILL Diexins/Furans

0.00024557 | 0.00024557 | o.00024557

0.000297

0.000304

0.0000262
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000362 NC 0.000000362 0.000000362 MG/KG Mean 2

(1) Chemicals of potential concern are identified in Table 5 and apply to the site exposure areas.
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.
(2) Mean: Arithmetic Mean

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 nonnally nor log-nommally distributed. The data are therefore assurned to be non-parametrically distributed.
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

MACTEG Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COE-NAE\Bsttelle\Centradale\T24 - BERA\nterim FinahCPCS\EPCEl(rev), EPC CT Page 1 of 2 9/23/2004, 7:45 AM




Table 31
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Emerging Insects

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Emerging Insects
Exposure Medium: Emerging Insects

Exposure
Point

Chemical of Units Arithmetic 95% UCL Maximum
Potential Concern/ Mean (distribution) Detected
Chemical of Concentration
Interest (1) (qualifier)

Exposure Point Concentration

Value

Units Statistic

Rationale

Qualifier Definitions:
J = Value is estimated.

E =Value is estimated due to significant matrix interference.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration

UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
51226.24
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~ Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Emerging Insects

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Emerging [nsects
Exposure Medium: Emerging Insects

Toxicity Bquivalency (PCB) - Fish

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
GREYSTONE Dioxins/Furans
(Background arew) 2,3,7,8-TCDD MG/KG | 0.00000141 NC ~0.00000141 MG/KG Max o)

Dioxins/Furans

0.000000362

~0.000000362

(1) Chemicals of potential concern are identified in Table 5 and apply to the site exposure areas.

‘When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(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-Witk 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 asstuned to be non-parametrically distributed.
N . The Shapiro-Wilk W Test indicates that the data are normally distributed.

MACTEG Engineering and Consulting, Inc.

51226.24
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- Table 32
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Emerging Insects

Bascline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Emerging Insects

Exposure Medium: Emerging Insects

Exposure : Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potentiai Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)

Qualifier Definitions:
J=Value is estirnated.

E = Value is estimated due to significant matrix interference.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51228.24
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Table 33

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Tree Swallow - Stomach Contents

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Tree Swallow
Exposure Medium: Stomach Contents

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point . Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
GREYSTONE Dioxins/Furans
2,3,7,8-TCDD 0.00000295 NC 0.00000566 J 0.00000295 MG/KG Mean (@)
Toxicity Equivalency - Birds 0.00000422 NC. 0.00000696 0.00000422 MG/KG Mean )
Dioxins/Furans
2,3,7,8-TCDD MG/KG 0.0001450 NC 0.00021852 J 0.0001450 MG/KG Mean (2)
Dk | MGKG | " To00000099 f T NC T ] 0.00000086 060000086 | T MGRG T Max L O
o v R e S P | R P R B e SR oy
LYMAN MILL Dioxins/Furans
N 5 o~ MGEG | 000011945 | R 0.00011945 T 1000011945 | MGG Mean @
........................................................ Tonioity Baptvalones - ivda.” B ) ER el i oot T vers T e e
ANTON . Dioxins/Furans

8

1CDD

Toxicity Equivalency - Birds

96

0.000070

NC

0.0

" 0.00007044

0.00006959

0.00007044

(1) Chetnicals of potential concern are identified in Table 6 and apply to the site exposure areas.

‘When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(2)Mean: Arithmetic Mean

(3) 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-parametrically distributed.

N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

MACTEC Engineering and Consulting, Inc.
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Table 33
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Tree Swallow - Stomach Contents

Baseline Ecological Risk Assessment - [nterim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Tree Swallow
[Exposure Medium: Stomach Contents

Exposure
Point

Chemical of Units Arithmetic 95% UCL Maximum
Mean (distribution) Detected

Exposure Point Coneentration

Potential Concern/
Chemical of
Interest (1)

Concentration Value
(qualifier)

Units

Statistic Rationale

Qualifier Definitions:
T = Value is estimated.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration

UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
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Table 34

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Tree Swallow - Stomach Contents

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

North Providence, Rhode Island

Medium: Tree Swallow
[Exposure Medium: Stomach Contents

Scenario Timeframe: Current/Future Land Use

Exposure
Point

Chemical of
Potential Concern/
Chemical of
Interest (1)

Units

Arithmetic
Mean

95% UCL
(distribution)

Maximum
Detected

Exposure Point Concentration

Concentration
(qualifier)

Value

Units Statistic Rationale

GREYSTONE

Dioxins/Furans

2,3,7,8-TCDD

0.0000029

0.0000042

0.00000566

0.00000566

0.00000696

Dioxins/Furans

2,3,7,8-TCDD

0.00014

0.00021852 J

0.00021852

Toxicity Equivalency - Birds

0.000070

0.00007044

Toxicity Bquivalency - Birds MG/KG 0.00015 NC 0.000224 0.000224 MG/KG Max ()
[LYMAN MILL Dioxins/Furans
[om—— 2,3,7,8-TCDD MG/KG 0.00012 NC 000011945 7 || 000011945 MG/KG Max 6)
.................................................................. e badeney Bl B T R T R e e v
IMANTON Dioxins/Furans

2,3,7,8-TCDD MG/KG 0.0000696 NC 0.00006959 0.00006959 MG/KG Max__ O]

0.00007044

(1) Chemicals of potential concern are identified in Table 6 and apply to the site exposure areas.

When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(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.

MACTEC Enginesring and Consulting, Inc.

51226.24
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Table 34
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Tree Swallow - Stomach Contents

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Stomach Contents

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Qualifier Definitions:
J = Value is estimated.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24
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TABLE 35

HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET POND SURFACE WATER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [3] Tendency [a] TRV [b] RME [c] I CT [d]
Metals, Dissolved
Aluminum, Dissolved 1/2 MGI/L 0.019 0.019 0.087 2.2E-01 2.2E-01
Copper, Dissolved 1/2 MGI/L 0.0034 0.0025 0.0027 1.3E+00  9.3E-01
| Iron, Dissolved 2/2 MGI/L 0.551 0.52 1 5.5E-01 5.2E-01
[[Lead, Dissolved 1/2 MG/L 0.000232 0.000232 0.00054 4.3E-01 4.3E-01
Manganese, Dissolved 2/2 MG/L 0.127 0.075 11 1.2E-01 6.8E-02
[Thallium, Dissolved 1/2 MGI/L 0.00000806 0.00000806 0.001 8.1E-03 8.1E-03
Zinc, Dissolved 1/2 MGI/L 0.0206 0.012 0.032 6.4E-01 3.6E-01
Total Inorganics/Metals 3.2E+00 2.5E+00
{Inorganics
[Nitrogen, Ammonia | 1/1 [ MGl | 0.011 0.011 | 3.0 [ 37603 |  3.7E-03
L 3.7E-03 3.7E-03
Dioxins/Furans
Toxicity Equivalency - Fish [ 171 I meL | 5.7E-09 5.7E-09 [ o.o0oo000001 | 57E-01 | 5.7E-01
Total TCDD TEQ 5.7E-01 5.7E-01
- Total| 3.8E+00 |[  3.1E+00
Notes:
{a] CT and RME EPCs presented in Tables 23 and 24, respectively.
[b] Surface water TRVs presented in Table D-1.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.
[d] Hazard Quotient is the ratio of the CT concentration to the TRV.
Prepared by: SGD
Checked by: RAR
MACTEC Engineering and Consulting, Inc.
51226.24
9/23/2004
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TABLE 36
HAZARD QUOTIENTS FOR COls IN GREYSTONE MILL POND REACH SURFACE WATER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

51226.24
PAWS-GVTAC™" NAE\Battelle\Centredale\T24 - BERA\Ntenm Final\Tables\Sample Screening Tables(rev)SW-GMP P, 399,1 of 1

( .

Detection Units Medium Central Hazard Quotients
Chemical Frequency RME [a] Tendency [3] TRV [b] RME [c] | CT [d]
Metals, Dissolved
Aluminum, Dissolved 2/4 MG/L 0.0251 0.016 0.087 2.9E-01 1.9E-01
Cadmium, Dissolved 374 MGIL 0.004 0.0011 0.000094 4.3E+01 1.2E+01
Copper, Dissolved 4/4 MG/L 0.0055 0.0028 0.0027 2.0E+00 1.0E+00
[liron, Dissolved 4/4 MGIL 0.51 0.34 1 5.1E-01 3.4E-01
[lLead, Dissolved 2/4 MGIL 0.000542 0.000542 0.00054 1.0E+00 1.0E+00
IManganese, Dissolved 474 MGIL 0.112 0.088 1.1 1.0E-01 8.0E-02
Nickel, Dissolved 4/4 MG/L 0.0232 0.0072 0.016 1.5E+00 4 5E-01
Thallium, Dissolved 2/4 MGI/L 0.00000908 0.00000908 0.001 9.1E-03 9.1E-03
Zinc, Dissolved 474 MG/ 0.0343 0.018 0.032 1.1E+00 5 7E-01
Total Inorganics/Metals 4.9E+01 1.6E+01
{norganics
Nitrogen, Ammonia | 4/4 I MGL | 0.306 | 0.39 | 3.0 | 1.0E-01 | 1.3E-01
~ Total inorganics 1.0E-01 1.3E-01
Dioxins/Furans
Toxicity Equivalency - Fish [ 1/1 [ mew | 5.94E-09 | 5.94E-09 [ 000000001 | 59601 [ 5.9E-01
Total TCDD TEQ 5.8E-01 5.9E-01
Totall 5.0E+01 | 1.6E+01
[a] CT and RME EPCs presented in Tables 23 and 24, respectively.
[b] Surface water TRVs presented in Table D-1.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.
[d] Hazard Quotient is the ratio of the CT concentration to the TRV.
Prepared by:-SGD
Checked by: RAR
MACTEC Engineering and Consulting, Inc.
9/23/2004

(




;

TABLE 37

HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SURFACE WATER

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

North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency {a] TRV [b] RME [c] CT[d]
[Pesticides
{falpha-Chlordane 3/21 MG/ 0.00000069 0.00000069 0.0000043 |  1.6E-01 1.6E-01
{Endosulfan Suifate 3721 MGIL 0.00043 0.000059 0.000051 B4E+00 |  1.2E+00 -
(lgamma-Chiordane 4721 MGIL 0.000025 0.000025 0.0000043 5.8E+00 5.8E+00
If Total Pesticides  1.4E+01 7.1E+00
[[Metals, Dissolved
[tAluminum, Dissolved 10/ 22 MG/L 0.049 0.034 0.087 5.6E-01 3.9E-01
{[Copper, Dissolved 21/22 MGIL 0.0065 0.0042 0.0027 2.4E+00 . 1.5E+00
{[iron, Dissolved 22/22 MG/L 0.84 0.84 1 8.4E-01 8.4E-01
|ILead, Dissolved 4722 MGIL 0.000501 0.000501 0.00054 9.3E-01 9.3E-01
Manganese, Dissolved 22122 MG/L 0.77 0.29 1.1 7.0E-01 2.7E-01
Selenium, Dissolved 2122 MG/L 0.0039 0.0018 0.0046 8.5E-01 3.8E-01
Silver, Dissolved 5/22 MG/L 0.00078 0.00078 0.00003 2.6E+01 26E+01
Thallium, Dissolved 8/22 MG/L 0.0029 0.0029 0.001 2.9E+00 2.9E+00 N
Zinc, Dissolved 21122 MG/L 0.06 0.058 0.032 1.9E+00 1.8E+00 .
Total Inorganics/Metals  3.7E+01 3.5E+01
inorganics
[INitrogen, Ammonia [ 474 MG/L | 0.306 0.24 3.0 [ 1o0e01 [ 80E-02
( Total Inorganics 1.0E-01 8.0E-02
Dioxins
2,3,7,8-TCDD' 7716 MGIL 0.0000011 0.0000011 1E-08 1.1E+02 1.1E+02
16/16 MG/L 0.0000011 0.0000011 1E-08 1.1E+02 1.1E+02
Total TCDD TEQ  1.1E+02 1.1E+02
Total|  1.6E+02 || 1.5E+02

Notes:

[a] CT and RME EPCs presented in Tables 23 and 24, respectively.

[b] Surface water TRVs presented in Table D-1.

[c] Hazard Quotient is the ratio of the RME concentration to the TRV.

[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

' HQs for 2,3,7,8-TCDD are not included in the Hl totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.

Prepared by: SGD
Checked by: RAR
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TABLE 39 (
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH OVERBURDEN GROUNDWATER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central - Hazard Quotients
Chemical Frequency Units RME [a} Tendency [a] TRV [b] RME [c] ] CT [d]
‘' j[Volatile Organics

Tetrachloroethene 3/3 MG/L 61 20.5 0.0053 1.2E+04 3.9E+03
Trichloroethene 1/3 MG/L 25 0.84 0.043 " 5.8E+01 2.0E+01 |

Total Volatile Organics 1.2E+04 3.9E+03

Semivolatile Organics

2,4,6-Trichlorophenol 1712 MG/L 29 1.5 0.00036 8.1E+03 4.2E+03

2,4-Dichlorophenol 1/2 MG/L 0.06 0.033 0.0022 2.7E+01 1.5E+01

Benzo(k)fluoranthene 1/3 MG/L 0.00018 0.00018 0.00014 1.3E+00 1.3E+00

[[IChrysene 173 MG/L 0.00028 0.00028 0.00007 4.0E+00 4,0E+00

INaphthalene 1/3 MG/L 0.011 0.0054 0.0026 4.2E+00 2.1E+00

{lPyrene 1/3 MG/L 0.00061 0.00061 0.0004 1.5E+00 1.5E+00

il Total Semivolatile Organics 8.1E+03 4.2E+03

Total|  2.0E+04 ||  8.1E+03

Notes:

[a] CT and RME EPCs presented in Tables 25 and 26, respectively.
[b] Surface water TRVs presented in Table D-1.

[c] Hazard Quotient is the ratio of the RME concentration to the TRV.
[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

Prepared by: SGD
Checked by: RAR
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TABLE 40

HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET POND SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] | CT [d]
Semivolatile Organics
2-Methylnaphthalene 1/5 MG/KG 0.01855 0.01855 0.070 2.7E-01 2.7E-01
Acenaphthene 1/5 MG/KG 0.03411 0.03411 0.016 2.1E+00 2.1E+00
Acenaphthylene 2/5 MG/KG 0.0589 0.0589 0.044 1.3E+00 1.3E+00
Anthracene 2/5 MG/KG 0.14754 0.14754 0.032 4.7E+00 4,7E+00
Benzo(a)anthracene 4/5 MG/KG 1 0.52 0.108 9.3E+00 4.8E+00
[[Benzo(a)pyrene 4/5 MG/KG 0.84 0.53 0.150 5.6E+00 3.6E+00
[IBenzo(b)fluoranthene 5/5 MG/KG 14 0.63
[IBenzo(g,h,i)perylene 4/5 MG/KG 0.59468 0.40 0.063 9.4E+00 6.3E+00
[[Benzo(k)fluoranthene 5/5 MG/KG 0.80433 0.41 0.027 3.0E+01 1.5E+01
lIbis(2-Ethylhexyl)phthalate 3/5 MG/KG 1 0.47 5810 1.7E-04 8.1E-05
ficarbazole - 2/4 MG/KG 0.089 0.089 1.6 5.6E-02 5.6E-02
liChrysene 415 MG/KG 11 0.68 0.17 6.6E+00 4.1E+00
|IDibenzo(a,h)anthracene 4/5 MG/KG 0.17898 0.15 0.0028 6.3E+01 5.3E+01
[[Dibenzofuran 1/5 MG/KG 0.03586 0.03586 24 1.5E-02 1.5E-02
{[Di-n-Butylphthalate 3/4 MG/KG 0.08 0.08 L
[[Fluoranthene 5/5 MG/KG 17 1.09 0.064 2.6E+01 1.7E+01
[[Fluorene 2/5 MG/KG 0.08068 0.08068 0.019 4.2E+00 4.2E+00
[Iindeno(1,2,3-cd)pyrene 4/5 MG/KG 0.65 0.43 0.063 1.0E+01 6.8E+00
[[Naphthalene 1/5 MG/KG 0.01905 0.01905 0.033 5.8E-01 5.8E-01
[[Phenanthrene 475 MG/KG 0.79474 0.54 0.20 3.9E+00 2.6E+00
[[Pyrene 4/5 MG/KG 1.6 0.94
PAHESG’ ~ 4/4 2.2 0.79 1 2.2E+00 7.9E-01
Total PAH' 3/3 MG/KG 9.63 6.7 2.28 4.2E+00 2.9E+00
Total Semivolatile Organics 1.8E+02 1.3E+02
Pesticides
4,4'-DDD 2/6 MG/KG 0.00317 0.0026 0.0020 1.6E+00 1.3E+00
4,4'-DDE 2/6 MG/KG 0.00547 0.0033 0.0022 2.5E+00 1.5E+00
alpha-Chlordane 2/8 MG/KG 0.00133 0.00133 0.0005 2.7E+00 2.7E+00
[IDietdrin 2/6 MG/KG 0.00191 0.002 0.00002 9.6E+01 _9.6E+01
gamma-Chlordane 1/6 MG/KG 0.00065 0.001 0.00050 1.3E+00 1.3E+00
Technical Chlordane 2/2 MG/KG 0.15253 0.108 0.00050 3.1E+02 2.2E+02
‘Total Pesticides 4.1E+02 3.2E+02
MACTEC Engineering and Consulting, Inc.
51226.24
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TABLE 40
HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET POND SEDIMENTS

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

North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency [3a] TRV [b] RME [c] I CT [d]
PCBs
Aroclor, Total 3/4 MG/KG 0.09922 0.058 0.023 4.4E+00 2.5E+00
Aroclor-1254 3/6 MG/KG 0.05755 0.032 0.060 9.6E-01 5.4E-01
Aroclor-1268 2/2 MG/KG 0.04166 0.023 0.005 8.3E+00 4.6E+00
Total PCBs 1.4E+01 7.7E+00
Inorganics/Metals
Arsenic 5/6 MG/KG 5.21 2.7 6 8.7E-01 4.5E-01
Barium 6/6 MG/KG 204 93.6 -
Cadmium 2/6 MG/KG 0.858 0.37 0.59 1.4E+00 6.2E-01
Chromium 6/6 MG/KG 17.5 10 26 6.7E-01 4.0E-01
Cobait - 6/6 MG/KG 10.1 6.2 50 2.0E-01 1.2E-01
Copper 6/6 MG/KG 18.3 11.8 16 1.1E+00 7.4E-01
Iron 6/6 MG/KG 23357 14362.8 20000 1.2E+00 7.2E-01
Lead 6/6 MG/KG 88.6 41 31 2.9E+00 1.3E+00
(Mercury 2/6 MGIKG 0.114 0.051 0.15 7.6E-01 3.4E-01
[[Mercury (methyi) 2/2 MG/KG 0.000863 0.00056 - L
Molybdenum 2/2 MG/KG 1.59 1.575 -
Selenium 1/6 MG/KG 22 0.62 -
Silver 3/6 MG/KG 6.5 1.6 0.5 1.3E+01 3.1E+00
Thallium 2/6 MG/KG 0.354 0.354 . - o
Zinc 6/6 MG/KG 227 101 B 1200 1.9E+00 8.4E-01
~ Total Inorganics/Metals 2.4E+01 8.6E+00
AVS/SEM
Carbon-Normalized Excess SEM' 4/4 UMOL/G 133 79.2 130 1.0E+00 6.1E-01
SEM/AVS' 6/6 1280 | 314 | A C13E+01 | 31E+00 |
Dioxins
2,3,7,8-TCOD™ 3/5 MG/KG 0.0000045 0.0000019 0.0000072 6.3E-01 2.6E-01
Toxicity Equivalency - Fish 5/5 MG/KG 0.00000723 0.0000034 0.0000072 1.0E+00 4,7E-01
Total TCDD TEQ 1.0E+00 4.7E-01
MACTEC Engineering and Consulting, Inc.
51226.24
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' TABLE 40 (
HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET POND SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] l CT {d}
Tota 6.3E402 ||  4.6E+02

Notes:

[a] CT and RME EPCs presented in Tables 27 and 28, respectively.

{b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2.
[c} Hazard Quotient is the ratio of the RME concentration to the TRV.

[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

'Analyte is not included in the H! totals.

2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.

Prepared by: SGD
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
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TABLE #1
HAZARD QUOTIENTS FOR COls IN GREYSTONE MILL POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [3] Tendency [a] TRV [b] RME [c] CT [d]
Semivolatile Organics
2-Methylnaphthalene 1/9 MG/KG 0.07478 0.07478 0.070 1.1E+00 1.1E+00
Acenaphthene 419 MG/KG 048 048 0.016 3.0E+01 3.0E+01
Acenaphthylene 1/9 MG/KG 0.19279 0.19279 0.044 4.4E+00 4.4E+00
Anthracene 4/9 MG/KG 0.93 0.93 0.032 2.9E+01 2.9E+01
Benzo(a)anthracene 8/9 MG/KG 35 1.5 0.11 3.2E+01 1.4E+01
[[Benzo(a)pyrene 8/9 MG/KG 3.1 1.4 0.15 2.1E+01 9.3E+00
[[Benzo(b)fiuoranthene 9/9 MG/KG 3.1 1.51 1 3.1E+00 1.5E+00
[[Benzo(g,h.ijperylene 8/9 MG/KG 2.07671 0.9 0.063 3.3E+01 1.3E+01
(|Benzo(k)fluoranthene 8/9 MG/KG 36 14 0.027 1.3E+02 5.1E+01
[[pis(2-Ethylhexyl)phthalate 6/9 MG/KG 0.95 0.95 5810 1.6E-04 1.6E-04
[[carbazole 479 MG/KG 0.66 0.66 1.60 4.1E-01 4.1E-01
[[Chrysene 9/9 MG/KG 41 1.8 017 2.5E+01 1.1E+01
[[Dibenzoa,hyanthracene 479 MG/KG 077 077 0.0028 2.7E+02 2.7E+02
{[Dibenzofuran 2/9 MG/KG 0.29 0.29 2.40 1.2E-01 1.2E-01
{{Di-n-Butylphthalate 4/9 MG/KG 0.47 0.47 1 4.7€-01 4.7E-01
{[Fluoranthene 9/9 MG/KG 7 33 0.064 1.1E+02 5.1E+01
f{Fluorene ) 4/9 MG/KG 0.47 0.47 0.019 2.5E+01 2.5E+01
findeno(1,2,3-cd)pyrene 8/9 MG/KG 2.18335 1.0 0.063 3.4E+01 1.6E+01
INaphthalene 1/9 MG/KG 0.09382 0.09382 0.033 2.9E+00 2.9E+00 |
{lPhenanthrene 9/9 MG/KG 4.8 2.1 0.20 2.4E+01 1.0E+01
Pyrene 9/9 MG/KG 6.5 2.8 1 6.5E+00 2.8E+00
PAH ESG' 474 0.84 05 1 8.4E-01 5.5E-01
Total PAH' 9/9 MG/KG 40 18.4 2.28 1.8E+01 8.1E+00
Total Semivolatile Organics 7.9E+02 5.5E+02
Pesticides
4,4-DDD 4712 MG/KG 0.0049 0.0049 0.0020 2.4E+00 2.4E+00
4,4 DDE 4/12 MG/KG 0.0060 0.0060 0.0022 2.7E+00 2.7E+00
alpha-Chlordane 8/12 MG/KG 0.0061 0.0061 0.0005 1.2E+01 1.2E+01
|Dieldrin 4712 MG/KG 0.0026 0.0026 0.00002 1.3E+02 1.3E+02
Endrin 1/12 MG/KG 0.0019 0.0019 0.00002 9.6E+01 9.6E+01
gamma-Chlordane 8/12 MG/KG 0.0048 0.0048 0.00050 9.6E+00 9.6E+00
Technical Chlordane 474 MG/KG 0.62618 0.40 0.00050 1.3E+03 8.0E+02
Total Pesticides 1.5E+03 1.1E+03
MACTEC Engineering and Consulting, Inc.
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TABLE 41

HAZARD QUOTIENTS FOR COls IN GREYSTONE MILL POND REACH SEDIMENTS

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

North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT [d]
PCBs
[Aroclor, Total 10/ 12 MGIKG 0.2 0.2 0.023 9.2E+00 9.2E+00
Aroclor-1254 10/12 MGIKG 0.3800 0.15 0.06000 6.3E+00 2.5E+00
Aroclor-1260 1712 MG/KG 0.0250 0.025 0.00500 5.0E+00 5.0E+00
Aroclor-1268 4/4 MG/KG 0.24667 0.14 0.00500 4.9E+01 2.7E+01
B Total PCBs 7.0E+01 4.4E+01
Inorganics/Metals
Antimony 4/13 MGIKG 4.3 0.73 2 2.2E+00 3.7E-01
Arsenic 12713 MG/KG 9.6 39 6 1.6E+00 6.5E-01
Barium 13713 MG/KG 374 134 - T
Cadmium 7713 MG/KG 4.35 0.81 0.59 7.3E+00 1.4E+00
Chromium 13713 MG/KG 271 99.3 26 1.0E+01 3.8E+00
Cobalt 10/13 MG/KG 238 8.1 50 4.8E-01 1.6E-01
Copper 11/13 MG/KG 436 72.8 16 2.7E+01 4.6E+00
iron 13/13 MG/KG 13426 13426 20000 6.7E-01 6.7E-01
[Lead 13713 MG/KG 179.1 179 31 5.8E+00 5.8E+00
[Mercury - 13713 MG/KG 0.757 0.21 0.15 5.0E+00 1.4E+00
[[Mercury (methyly 4/4 MG/KG 0.000658 0.00026 -
Molybdenum 5/5 MG/KG 17.2 12.6 -
Selenium 7713 MG/KG 3.6 1.1 -
Silver 8/13 MG/KG 9.2 26 1 1.8E+01 51E+00
Thallium 6/13 MG/KG 0.37 0.37 -
Zinc 12713 MG/KG 780 221 120 6.5E+00 1.8E+00
Total Inorganics/Metals 8.6E+01 2.6E+01
AVS/SEM
Carbon-Normalized Excess SEM’ 717 UMOL/G 303 106 130 2.3E+00 8.1E-01
SEM/AVS' 717 306 53.0 1 31E+02 5.3E+01
Dioxins b
2,3,7,8-TCDD > 8/11 MG/KG 0.0000866 0.000015 0.0000072 1.2E+01 2.0E+00
Toxicity Equivalency - Fish 1111 MG/KG 0.0001077 0.000030 0.0000072 1.5E+01 42E+00
Toxicity Equivalency (PCB) - Fish 11 MG/KG 0.00000122 0.0000012 0.0000072 1.7E-01 1.7E-01
Total TCDD TEQ 1.5E+01 4.4E+00
Totalf  2.5E+03 ||  1.7E+03
MACTEC Engineering and Consulting, Inc.
51226.24
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; TABLE 41 (
HAZARD QUOTIENTS FOR COls IN GREYSTONE MILL POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients "
Chemical Frequency Units RME [3] Tendency [a] TRV [b] RME [c] CT [d]

Notes:

{a] CT and RME EPCs presented in Tables 27 and 28, respectively.

{b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2.
fc] Hazard Quotient is the ratio of the RME concentration to the TRV.

[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

'Analyte is not included in the Hi totals.

2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.

Prepared by: SGD
Checked by: RAR
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TABLE 42
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [a} Tendency [a] TRV [b] RME [c] CT[d]

Semivolatile Organics

2-Methylnaphthalene 7144 MG/KG 0.13608 0.13608 0.07 1.9E+00 1.9E+00
Acenaphthene 14/ 45 MG/KG 1.2 1.2 0.016 7.5E+01 7.5E+01
IAcenaphthylene 12/46 MG/KG 0.97 0.97 0.044 2.2E+01 - - 2.2E+01°
Anthracene 26/47 MG/KG 1.8 1.2 0.032 5.7E+01 3.9E+01
Benzo(a)anthracene 43/48 MG/KG 3.4 22 0.11 3.1E+01 2.0E+01
|[Benzo(a)pyrene 45748 MG/KG 4.0 2.3 0.15 2.7E+01 1.5E+01
[[Benzo(b)fiuoranthene 45748 MG/KG 4.4 28 0.03 1.6E+02 1.0E+02
[Benzo(g,h.i)perylene 33/48 MG/KG 20 20 0.063 3.2E+01 3.2E+01
[[Benzo(k)fluoranthene 46 /48 MG/KG 3.9 2.6 0.027 1.4E+02 9.4E+01
|[bis(2-Ethylhexyl)phthalate 22/47 MG/KG 3.2 23 5810 5.5E-04 3.9E-04
|[Carbazole 19/45 MG/KG 1.8 15 1.6 1.1E+00 9.5E-01
lIChrysene 47148 MG/KG 5.1 3.0 0.17 3.1E+01 1.8E+01
|[Dibenzo(a,h)anthracene 26147 MG/KG 2.0 14 0.0028 7.1E+02 5.0E+02
Dibenzofuran 9/44 MG/KG 0.64 0.64 2.4 2.7E-01 2.7E-01
Di-n-Butylphthalate 7/43 MG/KG 0.61 0.61 0.04 1.5E+01 1.5E+01
Fluoranthene 471748 MG/KG 9.6 5.2 0.064 1.5E+02 8.1E+01
{[Fluorene 16/45 MG/KG 0.93 0.93 0.019 4.9E+01 4.9E+01
ﬁndeno(1 ,2,3-cd)pyrene 43748 MG/KG 3.2 1.9 0.063 5.0E+01 3.0E+01
[Naphthalene 8/45 MG/KG 0.18126 0.18126 0.033 5.5E+00 - 5.5E+00
[[Phenanthrene 41747 MG/KG 48 2.9 0.20 24E+01 1.4E+01
[Pyrene 461748 MG/KG 7.7 44 0.20 3.9E+01 2.3E+01
PAH ESG' 27127 8.4 15 1.00 8.4E+00 1.5E+00
Total PAH' 47748 MG/KG 63.3 28.9 2.28 2.8E+01 1.3E+01

Total Semivolatile Organics 1.6E+03 1.1E+03

Pesticides

4,4-DDD -~ 18/52 MG/KG 0.0060 0.0060 0.0020 3.0E+00 3.0E+00
4,4-DDE 29/58 MG/KG 0.016 0.016 0.0022 7.3E+00 7.3E+00
alpha-Chlordane 36/54 MG/KG 0.01 0.011 0.0005 .- 2.2E+01 2.3E+01
{[Pieldrin 19/53 MG/KG 0.0090 0.0090 0.00002 4.5E+02 4.5E+02
[[Endosulfan I 16/54 MG/KG 0.037 0.037 0.036 1.0E+00 1.0E+00
{[Endosuifan suifate 4750 MG/KG 0.0027 0.0027 0.03591 7.5E-02 7.4E-02
|[Endrin 4152 MG/KG 0.003 0.0032 0.00002 1.6E+02 1.6E+02
gamma-Chlordane 35/54 MG/KG 0.017 0.0097 0.0005 3.4E+01 1.9E+01
Methoxychlor 9756 MG/KG 0,011 0071 0.12 T BeE02 | BBE02

MACTEC Engineering and Consulting, Inc.
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TABLE 42
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [a] Tendency [a] TRV [b} RME [c] CT [d]
Technical Chlordane 10/ 11 MG/KG | 0.651 0.515 0.0005 1.3E+03 [ 1.0E+03
Total Pesticides 2.0E+03 1.7E+03
PCBs
Aroclor, Total 84/ 88 MG/KG 2.3 1.53 0.023 1.0E+02 6.8E+01
Aroclor-1248 6/80 MG/KG 0.14 0.14 0.030 4.7E+00 4.7E+00
Aroclor-1254 84/88 MG/KG 24 15 0.060 4.0E+01 2.5E+01
Aroclor-1260 2/80 MG/KG 0.2 0.20 0.005 4.0E+01 4.0E+01
Aroclor-1268 11/11 MG/KG 0.079 0.079 0.005 1.6E+01 1.6E+01
Total PCBs 2.0E+02 1.5E+02
Inorganics/Metals
Antimony 24 /51 MG/KG 4.8 2.3 2 2.4E+00 1.1E+00
Arsenic 48/ 51 MG/KG 5.8 5.8 6 9.7E-01 9.7E-01
Barium 48751 MG/KG 157.6 138 .
Cadmium 30749 MG/KG 1.2 1.2 0.59 2.0E+00 2.1E+00
Chromium  _ 51751 MG/KG 238 142 26 9.2E+00 5.4E+00
Cobalt 48151 MG/KG 8.7 7.4 50 1.7E-01 1.4E-01
Copper 51751 MG/KG 192 119 16 1.2E+01 7.4E+00
Cyanide 171 MG/KG 24 2 0.10 2.4E+01 2.4E+01
[liron 51/51 MG/KG 21005 17994 20000 1.1E+00 9.0E-01
[lLead 51/51 MGIKG 488 329 31 1.6E+01 1.1E+01
[[Mercury 37149 MG/KG 0.97 047 0.15 6.5E+00 3.1E+00
Mercury (methyl) 10710 MG/KG 0.00 0.00080 - o
Molybdenum 11711 MG/KG 13.2 13.2 -
Selenium 13/49 MG/KG 14 11 -
Silver 37 /51 MG/KG 44 2.8 1 8.9E+00 5.6E+00
Thallium ~ 14749 MG/KG 6.8000 6.8000 -
Zinc 50/ 51 MG/KG 482 354 120 4.0E+00 2.9E+00
Total Inorganics/Metals 8.7E+01 6.4E+01
AVS/SEM
Carbon-Normalized Excess SEM' 25125 UMOL/G 530 73.0 130 4.1E+00 5.6E-01
SEM/AVS' 25/25 200 26.0 1 2.0E+02 2.6E+01
Dioxins
2,3,7,8-TCDD? 144 /147 MG/KG 0.0058 0.0058 0.0000072 8.0E+02 8.0E+02
Toxicity Equivalency - Fish 148/148 MGIKG 0.006 " 70.0058 0.0000072 8.0E+02 |  8.0E+02
Toxicity Equivalency (PCB) - Fish 22 MG/KG 0.000000112 0.000000112 0.0000072 1.6E-02 1.6E-02

MACTEC Engineering and Consulting, Inc.
5122624 - ,
P:\W9-GVT\< E\Battelle\Centredale\T24 - BERA\nterim Final\Tables\Sample Screening Tables(rev)SED-APB Pagez 3 ( 2004



http:51226.24

( -

TABLE 42

~ HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [3] Tendency [a] TRV [b] RME [c] CT [d]
Total TCDD TEQ 8.0E+02 8.0E+02
Totall 47e+03 || 3.8E+03
Notes:
[a] CT and RME EPCs presented in Tables 27 and 28, respectively.
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.
[d] Hazard Quotient is the ratio of the CT concentration to the TRV.
'Analyte is not included in the HI totals.
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
Prepared by: SGD
Checked by: RAR
MACTEC Engine;ring and Consulting, Inc.
51226.24 Page 3 of 3 9/23/2004
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TABLE 43
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d]
Semivolatite Organics
2-Methylnaphthalene 4/36 MG/KG 0.1 0.9 0.07 1.4E+00 1.4E+01
Acenaphthene 739 MG/KG 0.93 0.93 0.016 * 5.8E+01 5.8E+01
Acenaphthylene 10/40 MG/KG 0.42856 0.42856 0.044 9.7E+00 9.7E+00
Anthracene 17 /40 MG/KG 0.79 0.79 0.032 2.5E+01 2,5E+01
Benzo(a)anthracene 33/40 MG/KG 2.8 14 0.11 2.6E+01 1.3E+01
Benzo(a)pyrene 34/40 MG/KG 2.9 14 0.15 1.9E+01 9.1E+00
Benzo(b)fluoranthene 34740 MG/KG 4.5 2.1 0.027 1.7E+02 7.8E+01
|[Benzo(g.h,i)perylene 27140 MG/KG 3.0 1.3 0.063 4.7E+01 2.0E+01
[[Benzo(k)fluoranthene 34/40 MG/KG 2.1 1.1 0.027 7.8E+01 4.0E+01
bis(2-Ethylhexyl)phthalate 32/39 MGKG [ 5.2 26 5810 8.9E-04 4.5E-04
Carbazole 14/39 MG/KG 0.80 0.80 1.60 5.0E-01 5.0E-01
Chrysene . 35/40 MG/KG 36 1.66 0.17 2.2E+01 1.0E+01
Dibenzo(a,hjanthracene 17140 MG/KG 1.0694 0.77 0.0028 3.8E+02 2.7E+02
iDibenzofuran 10/38 MG/KG 0.31 0.89 2.40 1.3€-01 3.7E-01
{[Di-n-Butylphthalate 6/38 MG/KG 1.8 1.0 0.042 4.3E+01 2.3E+01
[[Fiuoranthene 38/40 MG/KG 6.8 27 0.064 1.1E+02 4.2E+01
|[Fluorene 12/40 MG/KG 0.67084 0.67084 0.019 3.5E+01 3.5E+01
|indeno(1,2,3-cd)pyrene 31/40 MG/KG 27 1.28 0.063 4.3E+01 2.0E+01
[[Naphthalene 6/37 MG/KG 0.18514 0.18514 0.033 5.7E+00 5.7E+00
{[Pentachlorophenol 1/34 MG/KG 1.4 14 47.17 3.0E-02 3.0E-02
lPhenanthrene 33/40 MG/KG 2.8 15 0.20 1.4E+01 7.5E+00
lPyrene 35/40 MG/KG 5.1 24 0.195 2.6E+01 1.2E+01
PAHESG' . 24124 8.2 1.0 1.000 8.2E+00 1.0E+00
Total PAH' 30/32 MG/KG 47.24819801 11.1 2.280 2.1E+01 4.9E+00
Total Semivolatile Organics 1.1E+03 7.0E+02
Pesticides
4,4-DDD 15/44 MG/KG 0.0093 0.0093 0.002 4.7E+00 4.6E+00
4,4-DDE 20/44 MG/KG 0.011 0.0083 0.0022 5.0E+00 3.8E+00
alpha-Chlordane 26/47 MG/KG 0.032 0.016 0.0005 6.4E+01 3.1E+01
Dieldrin 12/ 44 MG/KG 0.0044 0.0038 0.000020 2.2E+02 1.9E+02
Endosulfan Il 8/43 MG/KG - 0.0047 - 0.0038 0.036 1.3E-01 1.1E-01
I'Endosulfan sulfate 3742 MG/KG 0.0029 0.0029 0.036 81E-02 8.0E-02
Endrin 2143 MG/KG 0.0026 0.0026 0.000020 1.3E+02 1.3E+02
Methoxychlor - ' 274z MGIKG TO.00537 | 00053 0.1240 4.3E-02 43E-00

MACTEC Engineering and Consulting, Inc.
51226.24
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TABLE 43
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME (3] Tendency [a] TRV [b] RME [c] CT [d]
qamma-Chlordane 20745 MG/KG 0.015 0.0089 0.0005 2.9E+01 - 1.8E+01
Technical Chlordane 717 MG/KG 221273 13 0.0005 4.4E+03 2.6E+03
Total Pesticides 4,.9E+03 3.0E+03
PCBs
Aroclor, Total 26/39 MG/KG 0.390 0.2629 0.023 1.7E+01 1.2E+01
Aroclor-1248 7743 MG/KG 0.0278 0.02 0.030 9.3E-01 8.3E-01
Aroclor-1254 30/46 MG/KG 0.49 0.27 0.060 8.2E+00 4.5E+00
Aroclor-1260 5/43 MG/KG 0.027 0.024 0.0050 5.4E+00 4.8E+00
Aroclor-1268 8/8 MG/KG 0.314 0.12 0.0050 6.3E+01 2.3E+01
Total PCBs 9.4E+01 4.5E+01
Inorganics/Metals
Antimony 19/38 MGIKG 3.1 1.3 2 1.6E+00 6.6E-01
Arsenic - 37739 MG/KG T 64 5.2 6 | 114E+00 |  8.7E-01
Barium 39/39 MG/KG 207 130 -
Cadmium 26/38 MG/KG 2.1 2.1 0.59 3.5E+00 3.6E+00
Chromium 39739 MG/KG 200 98.9 26 7.7E+00 3.8E+00
Cobalt 26739 MG/KG 12.1 78 50 2.4E-01 1.6E-01
Copper 38739 MG/KG 199 112.2 16 1.2E+01 7.0E+00
Iron 39739 MG/KG 20068 16468 20000 1.0E+00 8.2E-01
Lead 39739 MG/KG 375 236 31 1.2E+01 7.6E+00
Mercury 33/38 MG/KG 0.62 0.29 0.15 4.1E+00 1.9E+00
Mercury (methyl) 7/7 MG/KG 0.00959 0.0021 -
Molybdenum 7/7 MG/KG 134 6.5 -
Selenium 14 /38 MG/KG 1.2 1.0 -
Silver 19/39 MG/KG 4.31723258 2.88 0.50 8.6E+00 5.8E+00
Thallium 9/38 MG/KG " 058 0.58 - o
Zinc 38739 MG/KG 758 391 120.00 6.3E+00 3.3E+00
Total Inorganics/Metals 5.9E+01 3.5E+01
AVS/SEM
Carbon-Normalized Excess SEM' 20720 UMOL/G 375 16.3 130 2.9E+00 1.3E-01
SEM/AVST 20/20 5.1 5.1 1 5.1E+00 5.1E+00
Dioxins
2,3,7,8TCDD - 45746 MG/KG 0.0018 0.0018 0.0000072 2.5E+02 2.5E+02
Toxicity Equivalency - Fish 46146 MG/KG 0.00805 0.00179 0.0000072 1.1E+03 2.5E+02
Toxicity Equivalency (PCB) - Fish 3/3 MG/KG 0.00000336 0.0000018 0.0000072 4.7E-01 2.5E-01

MACTEC Engineering and Consulting, Inc.
51226.24 / X
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TABLE 43

HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH SEDIMENTS

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

North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d]
Total TCDD TEQ 1.1E+03 2.5E+02

Notes:

[a] CT and RME EPCs presented in Tables 27 and 28, respectively.
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2.
{c] Hazard Quotient is the ratio of the RME concentration to the TRV.
[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

1Analyte is not included in the Hl totals.

2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.

Prepared by: SGD
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24
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TABLE 44

HAZARD QUOTIENTS FOR COPCs IN MANTON POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [3] Tendency [a] TRV [b] RME [c] CT [d]
Semivolatile Organics
Benzo(a)anthracene 3/3 MG/KG 0.3 0.15 0.11 2.8E+00 1.3E+00
[[Benzo(a)pyrene 3/3 MG/KG 0.37 0.18 0.15 2.5E+00 1.2E+00
|[Benzo(b)fluoranthene 3/3 MG/KG 0.64 0.31 0.027 2.4E+01 1.1E+01
(IBenzo(g.h.i)perylene 3/3 MG/KG 0.22 0.11 0.063 3.5E+00 1.8E+00
(IBenzo(k)fluoranthene 2/3 MG/KG 0.2 0.18 0.027 7.4E+00 6.5E+00
[lbis(2-Ethylhexyl)phthalate 3/3 MG/KG 0.43 0.31 5810.38 7.4E-05 5.3E-05
Carbazole 1/3 MG/KG 0.052 0.052 1.60 3.3E-02 3.38-02
Chrysene 3/3 MG/KG 0.46 0.23 0.17 2.8E+00 1.4E+00
Fluoranthene - 3/3 MG/KG 0.81 0.39 0.064 1.3E+01 6.1E+00
[indeno(1,2,3-cd)pyrene 3/3 MG/KG 0.29 0.15 0.063 4.6E+00 2.3E+00
[[Phenanthrene 3/3 MG/KG 0.3 0.14 0.204 1.5E+00 6.9E-01
[[Pyrene 3/3 MG/KG 0.6 0.30 0.195 3.1E+00 1.5E+00
PAH ESG' 3/3 MG/KG 0.93 0.65 1.000 9.3E-01 6.5E-01
Total Semivolatile Organics 6.4E+01 3.4E+01
Pesticides/PCBs
alpha-Chlordane 1/3 MG/KG 0.004 0.0022 0.001 8.0E+00 4.4E+00
gamma-Chlordane 1/3 MG/KG 0.005 0.0025 0.001 1.0E+01 5.0E+00
Total Pesticides 1.8E+01 9.4E+00
Inorganics/Metals
Arsenic 3/3 MG/KG 0.97 0.77 6 1.6E-01 1.3E-01
Barium 3/3 MGIKG 38.1 24.4 . o
Cadmium 273 MG/KG 0.96 0.68 0.59 1.6E+00 1AE+00’
Chromium 3/3 MG/KG 18.6 13.4 26 7.2E-01 5.2E-01
Cobalt 3/3 MG/KG 35 2.3 50 7.0E-02 4.6E-02
{{Copper 3/3 MG/KG 63.5 295 16 4.0E+00 1.8E+00
ffiron 3/3 MG/KG 4770 4013 20000 2.4E-01 2.0E-01
Lead 3/3 MG/KG 91 46 31 2.9E+00 1.5E+00
Zinc 3/3 MG/KG 161 78.5 120 1.3E+00 6.5E-01
Total Inorganics/Metals 1.1E+01 6.0E+00
AVS/SEM
Carbon-Normalized Excess SEM' 3/3 UMOL/G 7.9 -22.9 120 6.6E-02 -1.9E-01
SEM/AVS' 3/3 MG/KG 1.2 0.9 1 1.2E+00 8.5E-01
MACTEC Engineering and Consulting, Inc.
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TABLE 44
HAZARD QUOTIENTS FOR COPCs IN MANTON POND REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [a] Tendency [a] TRV [b] RME [c] CT [d]
Dioxins
2,3,7,8-TCDD"* 3/3 MG/KG 0.000982 0.000427 0.0000072 1.4E+02 5.9E+01
Toxicity Equivalency - Fish 3/3 MG/KG 0.000992 0.00043 0.0000072 1.4E+02 6.0E+01
Total TCDD TEQ 1.4E+02 6.0E+01
Total 23E+02 || 1.1E+02
Notes:
{a] CT and RME EPCs presented in Tables 27 and 28, respectively.
[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.
[d] Hazard Quotient is the ratio of the CT concentration to the TRV.
'Analyte is not included in the HI totals.
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
Prepared by: SGD
Checked by: RAR
MACTEC Engineering and Consulting, Inc.
oy 9/23/2004
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TABLE 45

HAZARD QUOTIENTS FOR COPCs IN DYERVILLE REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

51226.24

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME [a] Tendency [a] TRV [b] RME [c] CT[d]
Semivolatile Organics
2-Methylnaphthalene 1/2 MG/KG 0.031 0.031 0.070 4.4E-01 4.4E-01
Acenaphthene 273 MG/KG 0.14 0.14 0.016 8.8E+00 8.5E+00
Acenaphthylene 3/3 MG/KG 0.27 0.16 0.044 6.1E+00 3.6E+00
Anthracene 3/3 MG/KG 0.55 0.30 0.032 1.7E+01 9.4E+00
Benzo(a)anthracene 3/3 MG/KG 2.6 1.4 0.11 2.4E+01 1.3E+01
Benzo(a)pyrene 3/3 MG/KG 2.2 1.4 0.15 1.5E+01 9.4E+00
[[Benzo(b)fluoranthene 3/3 MG/KG 4 2.5 0.03 1.5E+02 9.1E+01
{[Benzo(g.h.i)perylene 3/3 MG/KG 16 1.1 0.063 2.5E+01 1.7E+01
|[Benzo(k)fluoranthene 3/3 MG/KG 1.1 0.7 0.027 4,0E+01 2.6E+01
|Ibis(2-Ethylhexyl)phthalate 2/2 MG/KG 1.6 1.10 5810 2.8E-04 1.9E-04
fiCarbazole 2/2 MG/KG 041 0.22 1.6 2.6E-01 1.4E-01
liChrysene 3/3 MG/KG 24 1.5 0.17 1.4E+01 9.2E+00
[IDibenzo(a,h)anthracene 3/3 MG/KG 0.32 0.20 0.0028 1.1E+02 7.2E+01
[[Dibenzofuran 1/2 MG/KG 0.10 0.1 24 4.2E-02 4.2E-02
||Di-n-Butylphthalate 1/2 MG/KG 0.051 0.051 0.04 1.2E+00 1.2E+00
IFluoranthene 3/3 MG/KG 54 2.80 0.064 8.4E+01 4.4E+01
fIFtuorene 3/3 MG/KG 0.22 0.12 0.019 1.2E+01 6.5E+00
flindeno(1,2,3-cd)pyrene 3/3 MG/KG 2 14 0.063 3.2E+01 2.1E+01
[[Naphthalene 2/3 MG/KG 0.064 0.064 0.033 2.0E+00 2.0E+00
[Phenanthrene 3/3 MG/KG 2.9 14 0.20 1.4E+01 6.7E+00
{Pyrene 3/3 MG/KG 4.2 24 0.20 2.2E+01 1.2E+01
PAH ESG' 3/3 4.7 2.4 2.28 2.1E+00 1.0E+00
[Total PAH' 1/1 MG/KG 19 19.0 2.28 8.3E+00 8.3E+00
Total Semivolatile Organics 5.8E+02 3.5E+02
Pesticides
4,4'-DDD 1/3 MG/KG 0.013 0.0058 0.0020 6.5E+00 2.9E+00
4,4'-DDE 2/3 MG/KG 0.007 0.0039 0.0022 3.2E+00 1.8E+00
[alpha-Chlordane 1/3 MG/KG 0.011 0.0043 0.0005 2.2E+01 8.6E+00
[[Dieldrin 1/3 MG/KG 0.03 0.01 0.00002 1.5E+03 5.8E+02
[[Endosulfan sulfate 1/3 MG/KG 0.011 0.0052 0.036 3.1E-01 1.4E-01
[t ~ Total Pesticides 1.5E+03 5.9E+02
MACTEC Engineering and Consulting, Inc.
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TABLE 45
HAZARD QUOTIENTS FOR COPCs IN DYERVILLE REACH SEDIMENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central Hazard Quotients
Frequency RME fa}] Tendency [a] TRV [b} RME [c] CT [d]
PCBs
Aroclor, Total 171 MG/KG 1.42 1.4 0.023 6.3E+01 6.2E+01
Aroclor-1254 273 MG/KG 13 0.49 0.060 2.2E+01 8.2E+00
Aroclor-1268 K MG/KG 0.12 0.120 0.005 2.4E+01 2.4E+01
Total PCBs 1.1E+02 9.4E+01
Inorganics/Metals
Arsenic 2/3 MG/KG 2.1 21 6 3.5E-01 3.5E-01
Barium 3/3 MG/KG 116 67.8 - o o
Cadmium 273 MG/KG 4.0 1.7 1 6.8E+00 2.9E+00
Chromium 373 MG/KG 385 156 26 1.5E+01 6.0E+00
Cobalt 3/3 MG/KG 9.1 5.8 50 1.8E-01 1.2E-01
[[Copper 3/3 MG/KG 210 9.5 16 1.3E+01 5.7E+00
Iron 3/3 MG/KG 156300 10443 20000 7.7€-01 5.2E-01
Lead 3/3 MG/KG 307 160 31 9.9E+00 5.1E+00
Mercury 1/3 MG/KG 1.06 0.40 0.15 7.1E+00 2.7E+00
Zinc 3/3 MG/KG 1930 719.30 120.00 1.6E+01 6.0E+00
Total Inorganics/Metals 6.9E+01 2.9E+01
AVS/SEM
Carbon-Normalized Excess SEM' 2/2 UMOL/G 1371 733 130 1.1E+01 5.6E+00
SEM/AVST 2772 MG/KG 4.7 3.4 1 4.7E+00 3.4E+00
Dioxins
2,3,7,8-TCDD* 2/3 MG/KG 0.00014 0.000091 0.0000072 2.0E+01 1.3E+01
Toxicity Equivalency - Fish 4/4 MG/KG 0.00015 0.000079 0.0000072 2.1E+01 1.1E+01
[Toxicity Equivalency (PCB) - Fish 2/2 MG/KG 0.0000000253 0.000000025 0.0000072 33E-03 3.5E-03
Total TCDD TEQ 2.1E+01 1.1E+01
Total 2.3E+03 i 1.1E+03
Notes:

[a] CT and RME EPCs presented in Tables 27 and 28, respectively.

[b] Sediment TRVs based on minimum of available sediment screening benchmark values as summarized in Table D-2.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.

[d]) Hazard Quotient is the ratio of the CT concentration to the TRV.

'Analyte is not included in the HI totals.

2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency. Prepared by: SGD
Checked by: RAR

MACTEC Engineering and Consulting, inc.
51226.24
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TABLE 46

SUMMARY OF ANALYTICAL SEDIMENT CHEMISTRY RESULTS FOR INVERTEBRATE LABORATORY BIOASSAY

Baseline Ecological Risk Assessment - Interim Finat
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

i LAB
e i PARAMET
H.azteca 42-d survival
H.azteca 42-d growth
H azteca 42-d average # youngHemale -
H azteca 42-d total young production
H. azteca 42-d females
H. azteca 42-d males
H. azteca 42-d % fermales 51%
Ctentans 49-d sUrvival ).10% 66.7% |
C. tentans % aduit emerged 100.0% 100.0% . 94.4% 85.9%
C.‘tentans 20-d growth 1,937 1729 1.799 1780 1.106
C'tentans 42-d females 35 33 24 43 33
C tentans 42-d males 11 15 26 24 23
C.'tentans 42-d % females 76% 69% 48% 64% 58%
Semivolatile Organics (mg/Kg) | """ R PR e e B )
1,1Biphenyl 8 8 0.00644 0.08503  0.045235 0.04026 0.05587 " 0.03545 0.04359.4
2,4,5-Trichlorophenol 1, 3 23 26 0.08 0.08] 0.84333333 : iU
2-Methyinaphthalene 8! 8] 0.01855 0.13608 0.08411 0.06688 J
4-Methylphenol I B S 0.45 05 04T 083 044375 7
Acenaphthene 8 8 0.03411 0327217 0.1682075" 1
Acenaphthyiene 8 8 0.0589 0.42856: 0.23377375
Anthracene 8 8 0.14754 112427 "0.493105] 43335 012769
Benzaldehyde 8 8 0.04089)  0.34935_ 024097 0.25829 0.19076}J
Benzo(ajanthracene 58 069332, 542747 240305375, 219925 099746,
Benzo(a)pyrene 8 8 0.79685 6.17711, 2.67131875 51 10944
Benzo(bjfiuoranthene 8 8 0.82204 748175 3.40177125;
Benzo(g,h,ijperylene I 0.58468]  4.85176] 2.3115625
Benzo(k)fiuoranthene 8 8 0.80433 7.30225 319571125
bis(2-Ethylhexyl)phthalate 8 8 0.65 7.9 3.2125§
Butylbenzyiphthalate 6 6 0.087 12 0.5095!
Carbazole 7 7 011 160 054142857
Chrysene 8 g 0.98197 89397, 3.77370625] 0. 166]
Dibenzo(a,h)anthracene o ‘8 8 0.17898;  1.0694] 053380125 0.00282 A &
Do T ERRNE e o 003586 07301 014945075 042/ G )
Di-n-Butyiphthaiate 4 5 0.45 0.45 011 029 "'0.475! 0042 E
Di-n-octylphthalate 3 4 0.45 0.45 0.16 0.4 027375 " 275201
Fluoranthene 8 8 158372 167631 6.8043325; 0.06423 A
Fluorene 8 8 0.08068 0.67084%; 03027875 0019 D
Indeno(1,2,3-cd)pyrene 8 8 0.64922 5.25309: 2.44658375;
Naphthalene 88! 0.01805] " 0.18514] 01127025 T 0.03275 A"
Phenanthrene 8 8 0.79474; 3?2'5099%
Pyrene 8 & 1.32973 5.5618875;
Total PAH 8 8 9.63072 7.9440963
PAH ESGry
PAH ESGr, (11.5-fold UF)
Pesticides (mg/Kg) o -
4.4°DDD 8 8 0.00317 005019 0.024075 0.002" D
4.4-DDE 8 8 0.00547 0.04293 00228575 0.0022 D
4.4DDT 5 8 000084  0.00359 0.00484 0.00908; 0.00483813; 0.001 D
alpha-Chiordane 8 8 ! 0.00133 0.11265  0.03154625 0.0005! D
Dieldrin 8§ 8 0.00191 0.11287 001896625 0.00002! D
gamma-BHC 1 8 0.00162]  0.00359 0.0003 0.0003] 0.00112438 0.00157] F
‘gamma-Chiordane 3 8000084 0.00254 0.00879 0.06988] 0.01682438 0.0005! D
Technical Chiordane 8 8 0.15253 1.78167. 0.78546625,  0.0005! D
Arocior-1254 8 8 0.05755 321148] 1.1376625 0.06] C
Arocior-1268 8 8 0.04036 0.31379] 0.14516625 0.005] C
Aroclor, Total & 8 0.09922: 325184 1.28283125 0.005 C
MACTEC Engineering and Consulting, inc.
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TABLE 46
SUMMARY OF ANALYTICAL SEDIMENT CHEMISTRY RESULTS FOR INVERTEBRATE LABORATORY BIOASSAY

Baseline Ecological Risk Assessment - Interim Final
3 Centredale Manor Restoration Project Superfund Site
* North Providence, Rhode Island

| Ccy offrMinimum. 4 Maximuy Aaximur : 20000 »:4003-00C 000 3 L U0 1R PX-50-4011; 0401 000: \B-5B-50 LAB
s PARAMED ssamain 1 Detection. o #w:SQL 125} SQL b Detect > Wverage | Benchmark’ | sl 5014 7). 7491200 sicfae0t: 012001 2} 01T40/2008 i 015102001 5k 54019:3/912 CONTROL
Inorganics (mg/Kg) : : ; B B :
Aluminum 8
Antimony 278 0.0103] 0.315 0.368
Arsenic 8 8 ; 1.4 : 579126 3
Barium 8 8 ! 395 373 222.1875 R
Beryliium 8 8 0.447" 467, 3043875 -
Cadmium 8 8 0.858 485  2.399875 A
Chromium 8 8 17.5 259  161.9375 C J
Cobalt 8 8 2.69 266/  13.49375 c
Copper B 8 9.78 244 83,1975 5 C
iron 8 8 10358 412937 26759.25 ¢
Lead 8 8 886 613 348575 ¢ 6
Manganese 8 8 T 286 T 1321 751.75 460, C 0J
Mercury B 8 8 0.113 0924 0.593875 0.15 D 673 2. ] W 0580 | o 0286 J
Mercury (methyl) 8 8 ; 0.000142;  0.00285]  0.000708 o - 0.000926 ; } ) : X ; 0.000579 } J 0.000258:J
Moiybdenum 8 8 i 124 1331 7.205 . 133 : 8.47 J
Nickel 8 8; ‘ 541 946/ 33.25125 16/ C ;
Selenium 4 8 0.245 0.596 0.806' 157 0.651
Silver 8 8 0.302; 431 2.002635
Thallium 8 8 0.168, 0.883 0.500875
Vanadium 8 8 174 91.7 50.0125
Zine 8 8 ; 131} 1662 72825
TOC (%) i
Total Organic Carbon 9 9 12471696 8.96
) AVSISEM (mgiKg) i .
; Cadmium 8 8 0.0539! 3467 1.7329875
Copper 8 8 9.78; 91.7 49.2225
Lead 8 8 88.6, 587, 306.4125
Mercury 8 8 ; _ 0.00377, 0.0634. 0.02008125
Nickel 8 8 ' 1.68; 946 32785
Zinc 6 8 65.6 165 393 1287,  582.6625
Acid Volatile Sulfide 8 & 55.7¢ 398" 2250625
AVS/SEM Ratio LR { 0.845' 78 3111875
AVS/SEM Ratio 88 | : !
C-Normalized Excess SEM e e

Nootes:
a. Sediment screening benchmark values are summarized in Table D-2 in Appendix D. The benchmarks were derived from the following sources:
a. ARCS = Assessment and Remediation of Contaminated Sediments Program; values as derived in Jones et al., 1997.
b. CV = Consensus Values; values as presented in MacDonald, et al., 2000a,b.
c. Ontario Ministry of the Environment Lowest Effect Level (LELs) Provincial Sediment Quality Guidelines as presented in Persaud et al., 1993,
d. National Qceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L) Sediment Guidelines cotrespands to the lower 10th percentile
of effects data for each chemical, a range intended to estimate conditions in which effects would be rarely observed (Long et al., 1994). Based on data for estuarine and saltwater species. i
e. Washington State Freshwater Sediment Quality Values (SQVs) as presented in Cubbage et al., 1997.
f. U.S. Environmental Protection Agency (USEPA) Sediment Quality Criteria (SQCs) or Equilibrium Partitioning Sediment Guidelines (ESGs) adjusted by an assumed TOC content of 1 percent.
g. Sediment screening benchmarks denved using equilibrium partitioning assumptions and based on Chronic Tier {t values; values as summarized in Jones et al., 1997.
h. Sediment quality benchmarks (Jones et al., 1997) derived using equlibrium partitioning assumptions and conventional aqueous benchmarks as presented in Suter and Tsao (1996). 1 percent TOC assumed.
i. Derived based on equilibrium partioning assumptions using selected surface water quality screening benchmarks, see Table E-1. Values are presented only for analytes lacking sediment benchmarks from other sources.
j- Miscellaneous sediment benchmarks.
k. Value is the minimum of the available sediment screening benchmarks.
{. Basis for the selected screening benchmark is indicated; refer to the above footnotes.
m. Sediment concentration protective of semi-aquatic wildlife exposure to sediment via incidental sediment ingestion and consumption of contaminated prey item exposure pathways; value is minimum of selected receptor species.
b. Significantly less than control (p = 0.05)
c. Significantly less than reference site contol (p - 0.05)

)

MACTEC Engineering and Consulting, Inc.
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) TABLE 47
CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED PAH BENCHMARKS

Baseline Ecological Risk Assessment
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

2
Q © 5
2 5 2 S g
o 8 0 g 3 £ g
'3
§ $ . 3 £ B g g g 8 5
$ 2 8 2 S 3 g s S s 3
£ = 8 o} = 2 = < = ® o S
Q S, ® 3 S & L & = S Q N
g ) [ [ o o <] ] o & o c
§ g 8 g 8 B g 8 8 2 3 5
[ S & @ o o @ £ Q 2
Analyte < < < Q@ @ @ Q & a S a 3
Acenaphthene 1
Acenaphthylene 0.61818484 1
Anthracene 0.91588403 0.83018637 1
Benzaldehyde 0.06010475 0.63108236 0.31923698 1
Benzo(a)anthracene 0.84845423 0.87346659 0.98037933 0.44512152 1
Benzo(a)pyrene 0.79952751 0.89925634 0.96542066 0.49230481 0.9941434 1
Benzo(b)fluoranthene 0.77669416 0.91687217 0.94571394 0.53189886 0.98872077 0.99067186 1
Benzo(g,h,i)perylene 0.73709141 0.94184883 0.92470737 0.56997551 0.97518619 (.98372848 0.99567806 1
Benzo(k)fluoranthene 0.7799546 0.91463299 0.95246546 0.52171916 0.99102358 0.99450673 0.99880804  0.9929012 1
Chrysene 0.81661945 0.88191669 0.96857941 0.47419581 0.99688954 0.99416889 0.99341313 0.97999187 0.99622331 1
Dibenzo(a,h)anthracene 0.72812887 0.93526019 0.91724958 0.58532822 0.970301 0.97888498 0.99099569 0.99783695 0.98664464 0.9727571 1
Dibenzofuran 0.97221761 0.76388202 0.96184694 0.23046555 0.92643646 0.89493837 0(.88012848 0.85820342 0.87931836 0.89882507 0.85494904 1
Fluoranthene 0.87136009 0.84653811 0.98990923 0.36885786 0.99124311 (.97877897 0.97122415 0.95070152 0.97645107 0.98903163 0.94209967 0.92854985
Fluorene 0.95952622 0.75799918 0.98131896 0.22427158 0.93651977 0.90597098 0.88787232 0.85491931 0.89495894 0.92181709 0.84285817 0.96815933
Indeno(1,2,3-cd)pyrene 0.73240844 0.93383065 0.92451568 0.5633408 0.97586587 0.98441831 0.99545349 0.99938457 0.9929054 0.98078326 0.99822349 0.85362606
Naphthalene 0.87714154 0.89166966 0.91907127 0.36547176 0.90580899 0.89277614 0.89517665 0.89666787 0.89088454 0.88542623 0.89073893 0.95120434
Phenanthrene 0.92254914 0.76635705 0.98987082 (.23683879 0.96099865 0.93668151 0.9177255 0.88684897 0.92635177 0.95123904 0.8767878 0.94391284
Pyrene 0.86447744 0.86734683 0.98933253 0.39628919 0.99477241 0.98516556 0.97902544 0.9622412 0.98306906 0.99222817 0.95475161 0.93095966
Total PAH 0.84166761 0.88478229 0.98101387 0.44054315 0.99829872 (.99277605 0.98982689 0.97680642 0.99267371 0.99754435 0.97029278 0.91970939
PAH ESGTot (11.5-fold UF) 0.62608973 -0.04357547 0.28870972 -0.37590676 0.15538351 0.06476916 0.06152065 0.00805045 0.06009687 0.11236192  -0.005229 0.46448536
C. tentans 49-d survival -0.58147682 0.04886144 -0.22994305 0.39394855 -0.10720853 -0.02058507 -0.02766767 0.01978307 -0.01888279 -0.06450782  0.0338315 -0.43790043
H.azteca 42-d survival -0.74860824 -0.33409578 -0.60345094 0.14576002 -0.54934234 -0.47544835 -0.4973258 -0.45235508 -0.49707311 -0.53171356 -0.43380763 -0.66210082
MACTEC Engineering and Consulting, Inc.
51226.24
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TABLE 47
CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED PAH BENCHMARKS

Baseline Ecological Risk Assessment
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

—~
5
ke -
3 ) S -2
2 b 2 g
h~) @ ~ ©
2 :'; [ S 3 g E
» < &~ -~
" 2 o N S g T @ @ T
= 13 hal < 3 < @ © 3
8 @ S £ & o Q b 5 g
[\ 5 < < o < — [ -
S e (o} =% ] [ S X S N
3 3 ° ) & 3 < : «
Analyte [ v kSN 2 a ti‘ = o O X
Acenaphthene
Acenaphthylene
Anthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene -
Dibenzo(a,h)anthracene
Dibenzofuran
Fluoranthene 1
Fluorene 0.96210435 1
Indeno(1,2,3-cd)pyrene 0.95221598 0.85211942 1
Naphthalene 0.89182804 0.90150185 0.88636851 1
Phenanthrene 0.98517292 0.98455453 0.88911766 0.87247333 1
Pyrene 0.99880606 0.95716038 0.96299981 0.90490281 0.97802546 1
Total PAH 0.99466265 0.93912977 0.97740501 0.90544715 0.96411747 0.99777503 1
PAH ESGTot (11.5-fold UF) 0.20975182 0.44141135 -0.00536876 0.3570763 0.33305529 0.19131926 0.1505311 1
C. tentans 49-d survival -0.15192893 -0.39051175 0.03736956 -0.34803851 -0.25727033 -0.14186168 -0.10204351 -0.95009091 1
H.azteca 42-d survival -0.59137547 -0.66502544 -0.44994723 -0.59834531 -0.66076379 -0.56912642 -0.55139001 -0.72543546 0.58022791 1
MACTEC Engineering and Consuiting, Inc.
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TABLE 48

CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENTS THAT EXCEED PCB/PESTICIDE BENCHMARKS

Baseline Ecological Risk Assessment
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

g B
[ S >
< < 3
9 g g A g
[~ I >
s k=] (e} o -~ 2
3 S = s 2 © 3 [+ o
S 2 2 S 8 & S S v &
s &« x5 85 ¢ T % &z & i 1 5 & 3
Q Q Q Q = g P g a S 5 S g S
Q Q Q g 3 E g £ s G 3 © S 5
5 5 5 s 8 5 & 3 3 g g S = 3
Analyte ¥ a < S q S S = [ < < < J T
4,4-DDD 1
4,4'-DDE 0.81660007 1
4,4-DDT 0.52661316 0.59545181 1
alpha-Chlordane 0.60860511 0.54964143 0.54072138 1
Dieldrin -0.0565901 -0.0662732 -0.4206363 -0.2026748 1
gamma-BHC 0.55216003 0.68053836 0.54188366 0.27575856 -0.4777681 1
gamma-Chlordane 0.71559968 (.83375834 0.54615212 0.1665421 -0.1806647 0.52198979 1
Technical Chlordane 0.74376397 0.71610067 0.56779542 0.95374155 -0.1612105 0.46662159 0.28275491 1
Total Pesticides 0.78354023 0.76028086 0.57387245 0.94115826 -0.1090137 0.46413712 0.34895765 0.99622104 1
Aroclor-1254 0.33933217 0.37527343 -0.0825853 -0.1199856 0.78843414 -0.1618836 0.33332319 0.03576073 0.10594977 1
Aroclor-1268 0.67103283 0.70821776 0.28816829 0.0628135 -0.2773076 0.86917265 0.65213506 0.28591446 0.31025187 0.08593649 1 .
Aroclor, Total ~ 0.39912722 0.43816376 -0.0539944 -0.1124567 0.75187662 -0.076758 0.39139036 0.06262392 0.13424334 0.99545727 0.18040327 1
C. tentans 49-d survival -0.144044 -0.1696731 0.36125499 0.05063625 -0.8205969 0.09500713 0.10384102 -0.1013646 -0.1395826 -0.7806436 -0.0645995 -0.776859 1
H.azteca 42-d survival -0.1150045 0.01672834 0.18782941 -0.3331922 -0.60578 0.4246687 0.37272007 -0.35296 -0.3573049 -0.5222577 0.41616147 -0.4758261 0.61478233 1
MACTEC Engineering and Consulting, Inc.
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TABLE 49

(,

CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED INORGANIC BENCHMARKS

Centredale Manor Restoration Project Superfund Site

Baseline Ecological Risk Assessment

North Providence, Rhode Island

D
0]
5 5 o . 5 5 5 . o
£ § 5 2 3 S S 2 g < B 2
Analyte 2 g 2 8 8 8 5 8 S g K s
Aluminum 1
Antimony 0.35778663 1
Arsenic 0.70050459 0.88164344 1
Barium 0.76367133 -0.05056802 0.21647948 1
Beryllium 0.81117354 0.53592082 0.73044656 0.74707245 1
Cadmium 0.68283156 0.39156797 0.54144361 0.72316672 0.75463256 1
Chromium 0.32660694 0.52168823 0.42767429 0.21733176 0.32372838 0.62996752 1
Cobait 0.81266532 0.80457631 0.94594164 0.45237923 0.85388759 0.67967744 0.57230847 1
Copper 0.70881387 0.44398814 0.59992219 0.52258314 0.57682277 0.83968208 0.81847115 0.72526748 1
Iron . 0.89098978  0.6940332 0.90023384 0.52008139 0.8025494 0.67510023 0.51687829 0.95958872 0.71302774 1
Lead 0.64439464 0.51150788 0.60042027 0.46341751 0.54261073 0.81102051 0.90776834 0.74490853 0.92932616 0.76275788 1
Manganese 0.56961218 -0.3726728 -0.08389172 0.93465372 0.5308752 0.55957163 -0.02029345 0.13867308 0.3284814 0.21833111 0.21335263 1
Mercury -0.22831942 0.30790062 0.05234096 -0.07603197 0.09383427 0.36741012 0.7163748 0.15448922 0.41636405 -0.04226716 0.44698035 -0.159232063
Mercury (methyt) -0.13220059 0.13746302 -0.15142016 0.04177458 -0.06233512 -0.20531886  0.1251294 -0.06473094 -0.14947557 -0.09961787 -0.09711712 -0.048583641
Molybdenum 0.4691516 0.35160245 0.29141545 0.65113658 0.64865466 0.52766859 0.5964428 0.54730108 0.49244453 0.47943969 0.54996997 0.440877204
Nickel 0.45028557 -0.15989061 -0.01627717 0.6874445 0.47375586 0.32570583 0.34780209 0.2929813 0.33980105 0.2997208 0.39462346 0.617816229
Selenium 0.68192123 0.89352988 0.97392725 0.31410486 0.826412 0.62722506 0.4581331 0.95870906 0.59184938 0.88741519 0.61127948 0.007587534
Silver 0.74012738 0.62414794 0.74253532 0.56132643 0.76805036 0.88665423 0.8136598 0.8733374 0.94208891 0.82396223 0.92818419 0.305362393
Thallium 0.84731615 0.73164663 0.89886974 0.50186838 0.79484578 0.77647363 0.67364095 0.96922039 0.84970344 0.96604293 0.86415855 0.202829109
Vanadium 0.75553385 0.79222143 0.87589114 0.35900533 0.66772813 0.6203072 0.71293325 0.93620627 0.76269677 0.94519757 0.84172428 0.022186305
Zinc 0.67425148 0.82142527 0.86792783 0.35652685 0.76268211 0.62868665 0.71776563 0.95637966 0.70506246 0.89726023 0.80148298 0.019406081
C. tentans 49-d survival 0.85269758 0.14314553 (0.48967127 0.60688832 0.56234091  0.2629042 -0.10136086 0.54075042 0.28187616 0.69020313 0.2372526 0.480765705
H.azteca 42-d survival 0.44276725 -0.30327399 0.02985265 0.57860977 0.33676416  0.3398399 -0.45480057 0.03052192 -0.01065306 0.19119534 -0.08662137 0.676550402
MACTEC Engineering and Consulting, inc.
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CORRELATION MATRIX FOR ANALYTES DETECTED IN BIOASSAY SEDIMENT SAMPLES THAT EXCEED INORGANIC BENCHMARKS

TABLE 49

Baseline Ecological Risk Assessment

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

g g
= @ 3
= S a
< ¥
3 g 2 a
E E £ 1] =
2 > 8 g S 3 8 2
3 3 2 ] S . 3 ° = R3]
S 2 = £ k) ¢ ® 2 © 8 N
Analyte = = s = 3 &3 S s N o x
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury 1
Mercury (methyl) 0.07006016 1
Molybdenum 0.40638215 0.56201147 1
Nickel 0.18299258 0.16725846 0.74584608 1
Selenium 0.1581791 -0.08921607 0.42669141 0.07483087 1
Silver 0.46065899 -0.11070354 0.62360211 0.39809445 0.78260121 1
Thallium 0.17950312 -0.11707802 0.52063697 0.28911663 0.89590472 0.93401713 1
Vanadium 0.15945331 0.07178019 0.54733345 0.26126878 0.85670365 0.85126775 0.95670391 1
Zinc 0.33701241 0.02656501 0.63475377 0.37703558 0.89980459 0.8703454 0.92573953 0.94259662 1
C. tentans 49-d suryival -0.67359776 0.01905733 0.24763281 0.31160172 0.42977398 0.30116955 0.53328497 0.51217999 0.36745527 1
H.azteca 42-d survival -0.61541021 -0.39240579 -0.17974015 -0.00936921 0.04736846 -0.01365986 0.07659582 -0.10135642 -0.18705834 0.55136298
MACTEC Engineering and Consulting, Inc.
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TABLE 50

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

CBR-BASED HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET CRAYFISH TISSUE

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] |Tendency[a NOAEL | LOAEL NOAEL LOAEL
Pesticides
4,4'-DDE 1/1 MG/KG 0.00361 0.00361 0.042 0.29 8.6E-02 1.2E-02
Heptachlor Epoxide 1/1 MG/KG 0.00009 0.00009 0.01 0.01 9.0E-03 9_.QE£Q3_
Technical Chlordane 1/1 MG/KG 0.00883 0.00883 0.02 4.4E-01
Total Pesticides  9.5E-02 4.6E-01
PCBs
Aroclor, Total 1/1 MG/KG 0.01102 0.01102
Aroclor-1254 1/1 MG/KG 0.01034 0.01034 8.1 1.3E-03
Aroclor-1268 1/1 MG/KG 0.00069 0.00069 0.45 1.5E-03
) Total PCBs  0.0E+00 2.8E-03
Inorganics/Metals
Barium 1/1 MG/KG 39.7 39.7 0.41 9.7E+01 -
Cadmium 1/1 MG/KG 0.0819 0.0819 0.0934 8.8E-01
Cobalt 1/1 MG/KG 0.0829 0.0829
Copper 1/1 MG/KG 15 15 3.4 4.4 4.4E+00 3.4E+00
fron 1/1 MG/KG 29.4 29.4
Lead 1/1 MG/KG 0.14 0.14 2.28 5.8 6.1E-02 2.4E-02
(Manganese 1/1 MG/KG 112 112 18.4 6.1E+00
||Mercury 1/1 MG/KG 0.0389 0.0389 1.53 1.64 2.5E-02 2.4E-02
[Mercury (methyl) 1/1 MG/KG 0.0389 0.0389 0.043 9.0E-01
Molybdenum 1/1 MG/KG 0.0425 0.0425
Nickel 1/1 MG/KG 0.25 0.25 0.59 0.59 4.2E-01 4.2E-01
Selenium 1/1 MG/KG 0.125 0.125 0.2 6.3E-01
Silver 1/1 MG/KG 0.215 0.215 5.36 1650 4.0E-02 1.3E-04
Thallium 1/1 MGIKG 0.00712 0.00712 2.72 2.6E-03
Zinc 171 MG/KG 22.9 22.9 12.7 19.5 1.8E+00 1.2E+00
Total Inorganics/Metals  1.3E+01 1.0E+02
Dioxins ~
2,3,7,8-TCOD 171 MG/KG | 0.00000039| 0.00000039 0.0003 0.003 1.3E-03 1.3E-04
Toxicity Equivalency - Fish 1/1 MG/KG 0.000003 | 0.00000324 0.0003 0.003 1.1E-02 1.1E-03
Total TCOD TEQ  1.1E-02 1.1E-03
~ Total[ 1.3E+01 || 1.0E+02
MACTEC Engineering and Consuiting, Inc.
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TABLE 50
CBR-BASED HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET CRAYFISH TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical o Frequency Units RME [a] [Tendency[a] NOAEL | LOAEL NOAEL LOAEL

Notes:

[a] RME and CT EPCs presented in Tables 29 and 30, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

' HQs for 2,3,7,8-TCDD are not included in the Hi totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLE 51
CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE CRAYFISH TISSUE
Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
Detection Medium Central CBR |b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Pesticides
4,4'-DDE 4/4 MG/KG 0.00705 0.00433 0.042 0.29 1.0E-01 1.5E-02
alpha-Chlordane 3/4 MG/KG 0.00028 0.0003
Endosulfan Sulfate 1/4 MG/KG 0.00053 0.00051
gamma-Chlordane 1/4 MG/KG 0.00009 0.00009
Technical Chlordane 4/4 MG/KG 0.02241 0.0183 0.02 9.1E-01
Total Pesticides  1.0E-01 9.3E-01
PCBs
Aroclor, Total 4/4 MG/KG 0.05647 0.04395
Aroclor-1254 4/4 MG/KG 0.05142 0.03774 8.1 4.7E-03
Aroclor-1268 4/4 MG/KG 0.00899 0.00621 0.45 1.4E-02
Total PCBs  0.0E+00 1.8E-02
Inorganics/Metals
Aluminum 1/4 MG/KG 1.95 0.900 1 8 9.0E-01 1.1E-01
Antimony 3/4 MG/KG 0.0155 0.0139 5 9 2.8E-03 1.5E-03
Barium 4/4 MG/KG 28.9 25.5 0.41 6.2E+01
Cadmium 4/4 MG/KG 0.117 0.086 0.0934 9.2E-01
Chromium 3/4 MG/KG 0.368 0.224
Cobalt 4/4 MG/KG 0.308 0.240
Copper 4/4 MG/KG 29.7 26.8 34 4.4 7.9E+00 6.1E+00
Iron ~ 4/4 MG/KG 158 79.6 ]
Lead 4/4 MG/KG 0.673 0.519 2.28 5.8 2.3E-01 8.9E-02
Manganese 4/4 MG/KG 146 116 18.4 6.3E+00
Mercury 4/4 MG/KG 0.027 0.0224 1.53 1.64 1.5E-02 1.4E-02
Mercury (methyl) 4/4 MG/KG 0.0286 0.0223 0.043 5.2E-01 |
Molybdenum 4/4 MG/KG 0.247 0.141
Nickel 4/4 MG/KG 0.374 0.282 0.59 0.59 4.8E-01 4.8E-01
Selenium 4/4 MG/KG 0.139 0.125 0.2 6.2E-01
Silver 4/4 MG/KG 0.31 0.215 5.36 1650 4.0E-02 1.3E-04
Thallium 4/4 MG/KG 0.0138 0.00988 272 3.6E-03
Vanadium 4/4 MG/KG 0.278 0.166 0.41 4.0E-01
Zinc - 4/4 MG/KG 28.1 22.55000 12.7 19.5 1.8E+00 1.2E400
Total Inorganics/Metals| 1.8E+01 7.3E+01
MACTEC Engineering and Consulting, Inc.
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TABLE 51

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE CRAYFISH TISSUE

Notes:

[a] RME and CT EPCs presented in Tables 29 and 30, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[¢] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

Detection Medium Central CBR [b] Hazard Quotients [c}
Chemical Frequency Units RME [a} Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Dioxins

2,3,7,8-TCDD' 2/4 MG/KG 0.00000041 0.00000041 0.0003 0.003 1.4E-03 1.4E-04
Toxicity Equivalency - Fish 4/4 MG/KG 0.00000665 0.00000347 0.0003 0.003 1.2E-02 1.2§{03:

Toxicity Equivalency (PCB) - Fish 1/1 MG/KG | 0.0000000382 } 0.0000000382| 0.0003 0.003 1.3E-04 1.3E-05

Total TCOD TEQ _ 1.2E-02 1.2E-03

Total_1.8E+01 || 7.4E+01

' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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TABLE 52 (
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE CRAYFISH TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Pesticides
4,4'-DDD 2/3 MG/KG 0.00049 0.00037 0.008 0.6 4.6E-02 6.2E-04
4,4'-DDE 3/3 MG/KG 0.00342 0.00321 0.042 0.29 7.6E-02 1.1E-02
alpha-Chlordane 2/3 MG/KG 0.00043 0.0003
Dieldrin 1/3 MG/KG 0.00065 0.00047 0.01 0.08 4.7E-02 5.9E-03
Technical Chlordane 3/3 MG/KG 0.01968 0.01646 0.02 8.2E-01
Total Pesticides 1.7E-01 8.4E-01
PCBs
Aroclor, Total 3/3 MG/KG 0.10873 0.07589
Aroclor-1254 3/3 MG/KG 0.10112 0.06991 8.1 8.6E-03
Aroclor-1268 3/3 MG/KG 0.00761 0.00597 0.45 1.3E-02
~ Total PCBs 0.0E+00 2.2E-02
Inorganics/Metals '
Aluminum 2/3 MG/KG 2.63 1.57 1 _ 8 1.6E+00 2.0E-01
Antimony 2/3 MG/KG 0.0171 0.017 5 9 3.3E-03 1.9E-03
Barium 3/3 MG/KG 242 20.9 0.41 5.1E+01
Cadmium 3/3 MG/KG 0.101 0.0915 0.0934 9.8E-01
Chromium 3/3 MG/KG 0.399 0.282
Cobalt 3/3 MG/KG 0.194 0.174
Copper 3/3 MG/KG 34.7 30.3 3.4 4.4 8.9E+00 6.9E+00
Iron 3/3 MG/KG 90.4 62.7 )
Lead 3/3 MG/KG 0.814 0.59 2,28 5.8 2.6E-01 1.0E-01
Manganese ~ 3/3 MG/KG 90.8 7.7 18.4 3.9E+00
Mercury 3/3 MG/KG 0.0302 0.0246 1.53 1.64 1.6E-02 1.5E-02
Mercury (methyl) 3/3 MG/KG 0.0271 0.0225 0.043 5.2E-01
IMolybdenum 3/3 MG/KG 0.142 0.128
Nickel 3/3 MG/KG 0.366 0.317 0.59 0.59 5.4E-01 5.4E-01
Selenium 3/3 MG/KG 0.141 0.126 0.2 6.3E-01
Silver 3/3 MG/KG 0.246 0.209 5.36 1650 3.9E-02 1.3E-04
Thallium 2/3 MGI/KG 0.00885 0.00885 2,72 3.3E-03
Vanadium ~3/3 MG/KG 0.257 0.219 oM 5.3E-01
Zinc 3/3 MG/KG 22.2 21 12.7 19.5 1.6E+00 1.1E+00
Total Inorganics/Metals 1.7E+01 6.3E+01

MACTEC Engineering and Consulting, Inc.
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TABLE 52

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE CRAYFISH TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR[b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Dioxins
2,3,7,8-TCDD' 3/3 MG/KG 0.00026117 0.0001773 0.0003 0.003 5.9E-01 5.9E-02
Toxicity Equivalency - Fish 3/3 MG/KG 0.000263 0.000180 0.0003 0.003 6.0E-01 6.0E-02
Total TCDD TEQ 6.0E-01 6.0E-02

Notes:

[a] RME and CT EPCs presented in Tables 29 and 30, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
Y HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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TABLE 53

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL CRAYFISH TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

51226.24

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Pesticides
4,4'-DDD 2/4 MG/KG 0.00027 0.00027 0.008 0.6 3.4E-02 _45E-04
4,4'-DDE 4/4 MG/KG 0.00501 0.00404 0.042 0.29 9.6E-02 1.4E-02
alpha-Chlordane 4/4 MG/KG 0.0006 0.0003
Dieldrin 1/4 MG/KG 0.00063 0.00044 0.01 0.08 4.4E-02 5.5E-03
Endosulfan Sulfate 1/4 MG/KG 0.00105 0.000545
gamma-Chlordane 2/4 MG/KG 0.00055 0.00036 o
Heptachlor 1/4 MG/KG 0.00022 0.00022 0.01 0.021 2.2E-02 1.0E-02
Technical Chlordane 4/4 MG/KG 0.0275 0.02251 0.02 1.1E+00
Total Pesticides 2.0E-01 1.2E+00
PCBs B
Aroclor, Total 4/4 MG/KG 0.10842 0.07651
Aroclor-1254 4/4 MG/KG 0.1007 0.0713 8.1 8.8E-03
Aroclor-1268 4/4 MG/KG 0.00772 0.00521 0.45 1.2E-02
Total PCBs 0.0E+00 2.0E-02
Inorganics/Metals
Antimony 3/4 MG/KG 0.0166 0.0146 5 9 2.9E-03 1.6E-03
Barium 4/4 MG/KG 30.5 28.1 0.41 6.9E+01
Cadmium 4/4 MG/KG 0.164 0.0888 0.0934 9.5E-01
Chromium 3/4 MG/KG 0.346 0.24
Cobalt 4/4 MG/KG 0.35 0.3 o e
Copper 4/4 MG/KG 33.2 30.0 3.4 4.4 8.8E+00 6.8E+00 :
Iron 474 MG/KG 181 122
Lead 4/4 MG/KG 1.16 0.859 2.28 5.8 3.8E-01 1.5E-01
Manganese 474 MG/KG 214 125 18.4 -6.8E+00
Mercury 474 MG/KG 0.0259 0.0203 1.53 1.64 1.3E-02 1.2E-02
Mercury (methyl) 4/4 MG/KG 0.0215 0.015 0.043 3.6E-01
Molybdenum 4/4 MG/KG 0.198 0.124
Nickel 4/4 MG/KG 0.584 0.485 0.59 0.59 8.2E-01 8.2E-01
Selenium 474 MG/KG 0.162 0.14 0.2 6.9E-01
Silver 4/4 MG/KG 0.252 0.24 5.36 1650 4 5E-02 1.5E-04
Thallium  _ 3/4 MG/KG 0.0113 0.00961 2.72 3.5E-03
Vanadium 474 MG/KG 0.361 0.27 0.41 6.6E-01
Zinc 474 MG/KG 325 26.2 12.7 19.5 2.1E+00 1.3E+00
MACTEC Engineering and Consulting, Inc.
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TABLE 53
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL CRAYFISH TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c}
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Total Inorganics/Metals 1.9E+01 8.0E+01
Dioxins
2.3,7,8-TCDD’ 4/4 MG/KG 0.00015603 0.00009950 0.0003 0.003 3.3E-01 | 3.3E-02
Toxicity Equivalency - Fish 1 4/4. [ MGKG 0.000162 0.000104 00003 | 0003 | 3.5E-01 3.5E-02
Toxicity Equivalency (PCB) - Fish 2/2 MG/KG 0.000000171 | 0.000000112 0.0003 0.003 3.7E-04 3.7E-05
Total TCDD TEQ 3.5E-01 3.5E-02
Total__1.9E+01 | 8.2E+01
Notes:

[a] RME and CT EPCs presented in Tables 29 and 30, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

" HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLE 54

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

CER-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE EMERGING INSECT TISSUE

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Dioxins
2,3,7,8-TCDD’ 1/1 MG/KG 0.00000141 0.00000141 0.0003 0.003 4.7E-03 4.7E-04
Toxicity Equivalency - Fish 1/1 MG/KG 0.0000101 0.0000101 0.0003 0.003 3.4E-02 3.4E-03
Toxicity Equivalency (PCB) - Fish 1/1 MG/KG 0.000000105 | 0.000000105 0.0003 0.003 3.5E-04 3.5E-05
Total TCDD TEQ 3.4E-02 3.4E-03
Totall 34E-02 || 3.4E-03
Notes:
[2] RME and CT EPCs presented in Tables 31 and 32, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
" HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
Prepared by: SGD
Checked by: RAR
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TABLE 55
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL EMERGING INSECT TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Dioxins
2,3,7,8-TCDD’ B 171 MG/KG 0.00024557 0.00024557 0.0003 0.003 8.2E-01 8.2E-02
Toxicity Equivalency - Fish 1/1 MG/KG 0.000304 - 0.000304 0.0003 0.003 1.0E+00 1.0E-01
Toxicity Equivalency (PCB) - Fish 1/1 MG/KG 0.00000036 10.000000362 0.0003 0.003 1.2E-03 12E-04
Total TCDD TEQ 1.0E+00 1.0E-01
Totall  1.0E+00 | 1.0E-01
Notes:
[a] RME and CT EPCs presented in Tables 31 and 32, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
" HQs for 2,3,7,8-TCDD are not included in the Hi totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
Prepared by: SGD
Checked by: RAR
MACTEC Engineering and Consulting, Inc.
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- TABLE 56
CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE TREE SWALLOW STOMACH CONTENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]

Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL

Dioxins
2,3,7,8-TCDD1 1/2 MG/KG 0.00000566 0.00000295 0.0003 | 0.003 _ 9.8E-03 9.8E-04
Toxicity Equivalency - Fish 2/2 MG/KG 0.00000661 0.00000370 0.0003 0.003 1.2E-02 1.2E-03
Total TCDD TEQ 1.2E-02 1.2E-03
Total|  1.2E-02 ][ 1.2E-03

Notes:

« [a] RME and CT EPCs presented in Tables 33 and 34, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLE 57

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE TREE SWALLOW STOMACH CONTENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Dioxins
2378-TCDD' 2/2 MG/KG 0.00021852 0.0001450 0.0003 0.003 4.8E-01 4.8E-02
Toxicity Equivalency - Fish 2/2 MG/KG 0.000223 0.000148 0.0003 0.003 4.9E-01 4.9E-02
Total TCDD TEQ 4.9E-01 4.9E-02
Total[ 4.9E-01 | 4.9E-02
Notes:
[a) RME and CT EPCs presented in Tables 33 and 34, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
' HQs for 2,3,7,8-TCDD are not included in the Hl totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
Prepared by: SGD
Checked by: RAR
MACTEC Engineering and Consulting, Inc.
9/23/2004

51226.24

PAWS-GVT\COF-NAE Battelle\Centredale\T24 - BERA\nterim FinahCPCs\Biota_EPCS - Final(rev)TS-DIET-APB-Final _ Page1of1:

<\, (



http:51226.24

: TABLE 58 (
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL TREE SWALLOW STOMACH CONTENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Dioxins
2,3,7,8-TCDD’ 1/1 MG/KG 0.00011945 0.0001195 0.0003 0.003 | 40E-01 | 4.0E-02
Toxicity Equivalency - Fish 1/1 MG/KG 0.000121 0.000121 0.0003 0.003 4.0E-01 4.0E-02
Total TCDD TEQ 4.0E-01 4.0E-02
Totall 4.0E-01 |[ 4.0E-02
Notes:

[a] RME and CT EPCs presented in Tables 33 and 34, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLE 59
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN MANTON POND TREE SWALLOW STOMACH CONTENTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical ) Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL

Dioxins
23,78TCDD 1/1 MG/KG | 0.00006959 | 0.0000696 0.0003 0.003 23E-01 | 23E-02
Toxicity Equivalency - Fish 1/1 MG/KG 0.000070 0.000070 0.0003 0.003 2.3E-01 2.3E-02
Total TCDD TEQ 2.3E-01 2.3E-02
Tota[__23E-01 [ 2.3E-02

Notes:

[a] RME and CT EPCs presented in Tables 33 and 34, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

' HQs for 2,3,7,8-TCDD are not included in the H! totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLE 60
INCREMENTAL RISK SUMMARY FOR SURFACE WATER (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

5

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte RME CcT RME CT RME CcT
Toxicity Equivalency - Fish 1.1E+02 1.1E+02 5.9E-01 5.9E-01 1.1E+02 1.1E+02
Siiver, Dissoived 2.6E+01 2.6E+01 "26E+01  2.6E+01
gamma-Chlordane 5.8E+00 5.8E+00 5.8E+00 5.8E+00
Thallium, Dissolved 2.9E+00 2.9E+00 9.1E-03 9.1E-03 | 2.9E+00 2.9E+00
Zinc, Dissolved 1.9E+00 1.8E+00 1.1E+00 5.7E-01 | 8.0E-01 1.3E+00
Endosulfan Sulfate 8.4E+00 1.2E+00 8.4E+00 1.2E+00
Copper, Dissolved 2.4E+00 1.5E+00 2.0E+00 1.0E+00 3.7E-01 5.1E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte RME cT RME CT RME CT

Silver, Dissolved 1.8E+01 1.8E+01 1.8E+01 1.8E+01

oxicity Equivalency - Fish 8.6E+01 1.3E+01 5.9E-01 5.9E-01 8.5E+01 1.2E+01
gamma-Chlordane 4.9E+00 4.9E+00 49E+00 4.9E+00

Ipha-Chlordane ) 4.4E+00 4.4E+00 "4.4E+00 4.4E+00

hallium, Dissolved . 2.9E+00 2.9E+00 9.1E-03 9.1E-03 2.9E+00 2.9E+00
Lead, Dissolved i | 2.2E+00 2.2E+00 1.0E+00 1.0E+00 1.2E+00 1.2E+00

inc, Dissolved T 1.5E+00 1.5E+00 1.1E+00 5.7E-01 43E-01 9.1E-01
Copper, Dissolved 2.1E+00 1.6E+00 | 2.0E+00 1.0E+00 11E-01  6.0E-01
Notes:

Risk estimates as calculated and presented in Tables 36 through 38.

Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 61

INCREMENTAL RISK SUMMARY FOR SURFACE WATER (Assapumpset)

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

North Providence, Rhode Island

lAllendale Pond Reach Risk Summary Incremental Risk
Allendale Assapumpset

Analyte RME CT RME CT RME cT
Toxicity Equivalency - Fish 1.1E+02 1.1E+02 5.7E-01 5.7E-01 11E+02 1.1E+02
Silver, Dissolved 26E+01 | 26E+01 " | 26E+01  2.6E+01
gamma-Chiordane | 5.8E+00 5.8E+00 5.8E+00 5.8E+00
Thallium, Dissolved 2.9E+00 2.9E+00 8.1E-03 8.1E-03 | 2.9E+00 2.9E+00
Zinc, Dissolved 7] 19E+00 |  1.8E+00 6.4E-01 36E-01 | 1.2E4+00 1.5E+00
Copper, Dissolved | 2.4E+00 1.5E+00 1.3E+00 9.3E-01 | 1.1E+00 6.2E-01
Endosulfan Sulfate 8.4E+00 1.2E+00 | 8.4E+00 "~ 1.2E+00
Lyman Mill Pond Reach Risk Summary Incremental Risk

Lyman Assapumpset

Analyte RME CT RME CT RME cT
Silver, Dissolved 1.8E+01 1.8E+01 1.8E+01  1.8E+01
Toxicity Equivalency - Fish 8.6E+01 1.3E+01 5.7E-01 5.7E-01 8.5E+01 1.2E+01
gamma-Chlordane 4.9E+00 4.9E+00 T | 49E+00 4.9E+00
alpha-Chlordane 4.4E+00 4.4E+00 - 4.4E+00 4.4E+00
[Thallium, Dissolved | 2.9E+00 2.9E+00 8.1E-03 8.1E-03 | 2.9E+00 2.9E+00
[Lead, Dissolved 2.2E+00 2.2E+00 4.3E-01 43E-01 | 1.8E+00 1.8E+00
Zinc, Dissolved | T1.5E+00 1.5E+00 6.4E-01 36E-01 | 86E-01 1.1E+00
Copper, Dissolved 2.1E+00 1.6E+00 1.3E+00 9.3E-01 "'8.9E-01 7.1E-01

Notes:

Risk estimates as calculated and presented in Tables 35, 37, 38.
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
fncremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

Prepared by: NAR
Checked by: RAR
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TABLE 62
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

lAllendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte RME CT RME CcT RME cT

[Toxicity Equivalency - Fish 8.0E+02 8.0E+02 1.5E+01 4.2E+400 7.8E+02  8.0E+02
Dibenzo(a,h)anthracene ' 7.1E+02 5.0E+02 2.7E+02 2.7E+02 4.4E+02 2.2E+02
Benzo(b)fluoranthene 1.6E+02 1.0E+02 | 3.1E+00 1.5E+00 1.6E402 1.0E+02
Arocior, Total | 1.0E+02 6.8E+01 9.2E+00 9.2E+00 9.2E+01  5.8E+01
Acenaphthene | 7.5E+01 7.5E+01 3.0E+01 3.0E+01 4.5E+01  4.5E+01
Benzo(k)fuoranthene ' 1.4E+02 9.4E+01 | 1.3E+02 51E+01 | 1.0E+01  4.3E+01
[tArocior-1260 | 4.0E+01 4.0E+01 5.0E+00 5.0E+00 | 3.5E+01  3.5E+01
[[Fiuoranthene | 1.5E+02 8.1E+01 11E+02 5.1E+01 41E+01  2.9E+01
[[Fluorene 4.9E+01 4.9E+01 2.5E+01 2.5E+01 24E+01  2.4E+01
[[Cyanide 2.4E+01 24E+01 | 2.4E+01  2.4E+01
||Arocior-1254 4.0E+01 2.5E401 |  6.3E+00 2.5E+00 34E+01  2.3E+01
[[Pyrene 3.9E+01 2.3E+01 |  6.5E+00 2.8E+00 3.3E+01  2.0E+01
[[Benzo(g,h iperylene 3.2E+01 3.2E+01 3.3E+01 1.3E+01 1.8E+01
[{Acenaphthylene 2.2E+01 2.2E+01 4.4E+00 4.4E+00 1.8E+01  1.8E+01
[[indeno(1,2,3-cd)pyrene 5.0E+01 3.0E+01 3.4E+01 1.6E+01 1.6E+01  1.4E+01
{[Di-n-Butyiphthalate 1.5E+01 1.5E+01 4.7E-01 4.7E-01 1.4E+01  1.4E+01 |
{lAnthracene 5.7E+01 3.9E+01 |  2.9E+01 29E+01 | 2.8E+01  9.7E+00
|[Chrysene | 3.4E+01 1.8E+01 2.5E+01 1.1E+01 6.0E+00 7.0E+00
{[Benzo(a)anthracene 3.1E+01 . 2.0E+01 _ 3.2E+01 1.4E+01 6.8E+00
[[Benzo(a)pyrene __27E+01 1.5E+01 2.1E+01 9.3E+00 | 6.0E+00  6.1E+00
|lCead 1.6E+01 1.1E+01 5.8E+00 5.8E+00 | 1.0E+01  4.8E+00
{tarocior-1248 | 47E+00 4.7E+00 4.TE+00  4.TE+00
[Phenanthrene 2.4E+01 1.4E+01 |  2.4E+01 1.0E+01 [ 0.0E+00 4.1E+00
{{Copper 1.2E+01 7.4E+00 2.7E+01 46E+00 |  2.9E+00
Naphthalene 5.5E+00 5.5E+00 2.9E+00 2.9E+00 2.7E+00 2.7E+00
Mercury | 6.5E+00 31E+00 | 5.0E+00 1.4E+00 1.4E+00 1.7E+00
Chromium 9.2E+00 54E+00 | 1.0E+01 3.8E+00 | 1.6E+00
zinc 4.0E+00 2.9E+00 6.5E+00 1.8E+00 | 1.1E+00
2_Methylnaphthalene 1.9E+00 19E+00 | 1.1E+00 11E+00 | 8.8E-01 8.8E-01

IAntimony 2.4E+00 1.1E+00 2.2E+00 3.7E-01 2.5E-01  7.8E-01

Cadmium 2.0E+00 2.1E+00 7.3E+00 1.4E+00 ) 6.9E-01

Carbazale 1.1E+00 95E-01 | 4.1E-01 41E-01 71E-01  5.4E-01

Silver 8.9E+00 5.6E+00 1.8E+01 5.1E+00 4.5E-01

frol 1.1E+00 90E-01 | 6.7E-01 6.7E-01 38E-01 2.3E-01

MACTEC Engineering and Consulting, Inc.
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TABLE 62

INCREMENTAL RISK SUMMARY FOR SEDIMENT (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte RME CT RME CcT RME CT

Technical Chlordane 4.4E+03 2.6E+03 1.3E+03 8.0E+02 3.2E+03 1.8E+03
Toxicity Equivalency - Fish | 14E+03 2.5E+02 1.5E+01 4.2E+00 11E+03  2.4E+02
Benzo{b)fluoranthene 1.7E+02 7.8E+01 3.1E+00 1.5E+00 1.6E+02 7.6E+01
Dieldrin 1 22E+02 1.9E+02 1.3E+02 " 1.3E+02 9.3E+01  6.3E+01
Endrin T U1.3E402° 1.3E+02 9.6E+01  9.6E+01 3.4E+01 3.5E+01
|Acenaphthene 5.8E+01 5.8E+01 3.0E+01 3.0E+01 | 28E+01 2.8E+01
Di-n-Butylphthalate i 4.3E+01 23E+01 | 4.7E-01 47E-01 | 42E+01 2.3E+01
|lalpha-Chiordane 6.4E+01 3.1E+01 1.2E+01 1.2E+01 52E+01 1.9E+01
[l2-Methyinaphthaiene ) “1.4E+00 1.4E+01 1.1E+00 1.1E+00 36E-01 1.2E+01
(Fluorene — — = 3.5E+01 3.5E+01 2.5E+01 2.5E+01 11E+01  1.1E+01
{Pyrene | 2.6E+01 1.2E+01 6.5E+00 2.8E+00 | 1.9E+01  9.5E+00
[leamma-Chiordane 2.9E+01 1.8E+01 |  9.6E+00 9.6E+00 2.0E+01 8.3E+00
|[Benzo(g.h,ijperylene i 4.7E+01 2.0E+01 3.3E+01 1.3E+01 1.5E+01  6.4E+00
[{Acenaphthylene | 9.7E+00 9.7E+00 4.4E+00 44E+00 | 54E+00 5.4E+00
{lindeno(1,2,3-cd)pyrene 4.3E+01 2.0E+01 3.4E401  1.6E+01 81E+00  4.1E+00
([Naphthalene 5.7E+00 57E+00 | 2.9E+00 2.9E+00 2.8E+00 2.8E+00
|[Copper 1.2E+01 7.0E400 | 2.7E+01 46E+00 | 2.5E+00
[|Arocior, Total 1.7E+01 C1.2E+01 | 9.2E+00 9.2E+00 8.0E+00 2.4E+00
Cadmium 3.5E+00 3.6E+00 7.3E+00 1.4E+00 2.2E+00
414 DDD 4.7E+00 4.6E+00 2.4E+00 2.4E+00 2.2E+00  2.2E+00
Aroclor-1254  8.2E+00 4.5E+00 6.3E+00  2.5E+00 | 1.8E+00  2.0E+00
Lead " 1.2E+01 7.6E+00 5.8E+00 5.8E+00 6.3E+00  1.8E+00
{Zinc | 6.3E+00 33E+00 | 6.5E+00 1.8E+00 1.4E+00
Dibenzo(a,hjanthracene 3.8E+02 2.7E+02 27E+02  2.7E+02 | 1.4E+02  1.2E+00
4. 4-DDE ’ 5.0E+00 3.8E+00 2.7E+00 27E+00 | 2.3E+00 1.0E+00
Silver 8.6E+00 5.8E+00 1.8E+01 51E+00 | 6.3E-01
Mercury 4.1E+00 1.9E+00 5.0E+00 14E+00 |  5.2E-01
Antimony 1.6E+00 6.6E-01 22E+00  3.7E-01 2.9E-01
Arsenic 1.1E+00 8.7E-01 1.6E400 6.5E-01 2.2E-01
ron 1.0E+00 8.2E-01 6.7E-01 6.7E-01 3.3E-01  1.5E-01
Arocior-1268 ~ 6.3E+01 2.3E+01 49E+01  27E+01 | 1.3E+01
Aroclor-1260 "7 | s.4E+00 4.8E+00 5.0E+00 5.0E+00 4.0E-01
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TABLE 62
INCREMENTAL RISK SUMMARY FOR SEDIMENT (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

";anton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte RME CT RME CT RME cT
Toxicity Equivalency - Fish 1.4E+02 6.0E+01 1.5E+01 4.2E+00 | 1.2E+02 5.6E+01
Benzo(b)flucranthene ' 2.4E+01 1.1E+01 3.1E+00 1.5E+00 | 2.0E+01  9.8E+00
gamma-Chlordane 1.0E+01 5.0E+00 9.6E+00 9.6E+00 | 4.3E-01 _
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte RME cT RME cT RME cT

Dieldrin 1.5E+03 5.8E+02 1.3E+02 1.3E402 | 1.4E+03  4.5E+02
|[Benzo(b)fluoranthene 1.5E+02 9.1E+01 3.1E+00 1.5E+00 | 1.4E+02  8.9E+01
[{Aroclor, Total 6.3E+01 6.2E+01 | 9.2E+00 9.2E+00 5.3E+01  5.2E+01
Pyrene 2.2E+01 1.2E+01 6.5E+00 2.8E+00 | 1.5E+01  9.3E+00
Toxicity Equivalency - Fish 21E+01 1.1E+01 1.5E+01 4.2E+00 | 5.9E+00 6.8E+00
Aroclor-1254 | 2.2E+01 82E+00 | 6.3E+00 2.5E+00 | 1.5E+01  5.7E+00
jlindeno(1,2,3-cd)pyrene 3.2E+01 2.1E+01 _ 3.4E+01 1.6E+01 5.3E+00
[lzinc 1.6E+01 6.0E+00 |  6.5E+00 1.8E+00 | 9.6E+00  4.2E+00
[iBenzo(g,h.i)perylene 2.5E+01 1.7E+01 3.3E+01 1.3E+01 3.3E+00
[[Chromium 1.5E+01 6.0E+00 1.0E+01 3.8E+00 4.4E+00  2.2E+00
[[cadmium | 6.8E+00 - 2.9E+00 |  7.3E+00 1.4E+00 | 1.5E+00
|[Mercury o 7.1E+00 2.7E+00 5.0E+00 1.4E+00 | 2.0E+00 1.3E+00
[[Copper 1.3E+01 5.7E+00 2.7TE+01 4.6E+00 1.AE+00
[|Di-n-Butylphthalate | 1.2E+00 1.2E+00 4.7E-01 4.7E-01 7.4E-01  7.4E-01
[t4.4-DDD | 6.5E+00 2.9E+00 2.4E+00 24E+00 | 41E+00  4.7E-01
[|Benzo(a)pyrene 1.5E+01 9.4E+00 |  2.1E+01 9.3E+00 | 6.9E-02
[elpha-Chiordane | 2.2E+01 8.6E+00 1.2E+01 1.2E+01 | 9.9E+00

Lead | 9.9e+00 51E+00 | 5.8E+00 5.8E+00 | 4.1E+00
Acenaphthylene | 6.1E+00 3.6E+00 | 4.4E+00 44E+00 | 1.8E+00

4.4-DDE 3.2E+00 1.8E+00 2.7E+00 2.7E+00 | 4.5E-01

Notes:

Risk estimates as calculated and presented in Tables 41 through 45.

Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

Prepared by: NAR
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INCREMENTAL RISK SUMMARY FOR SEDIMENT (Assapumpset)

TABLE 63

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Assapumpset
Analyte RME CT RME CT RME CT
Toxicity Equivalency - Fish 8.0E+02 8.0E+02 1.0E+00 4.7E-01 8.0E+02 8.0E+02
Dibenzo(a,hjanthracene 7.1E+02 5.0E+02 6.3E+01 5.3E+01 6.5E+02 4.5E+02
{{Benzo(bjfluoranthene 1.6E+02 1.0E+02 1.6E+02  1.0E+02
[Benzo(k)fluoranthene 1.4E+02 9.4E+01 3.0E+01 1.5E+01 1.1E+02  7.9E+01
/Acenaphthene ~ 7.5E+01 7.5E+01 2.1E+00 2.1E+00 7.3E401  7.3E+01
IAroclor, Total 1.0E+02 6.8E+01 4.4E+00 2.5E+00 9.7E+01  6.5E+01
Fluoranthene 1.5E+02 8.1E+01 2.6E+01 1.7E+01 1.2E+02  6.4E+01
Fluorene 4.9E+01 4,9E+01 4.2E+00 4.2E+00 4.5E+01 4.5E+01
Aroclor-1260 4.0E+01 4.0E+01 4.0E+01 4.0E+01
Anthracene 5.7E+01 396+01 | 4.7E+00 4.7E+00 5.2E+01 3.4E+01
[Benzo(g h.Hperylene 3.2E+01 3.2E+01 |  9.4E+00 6.3E+00 2.2E+01 2.5E+01
[[Arocior-1254 4.0E+01 2.5E+01 9.6E-01 5.4E-01 3.9E+01 2.5E+01
{{Cyanide 2.4E+01 24+01 | 24E+01  2.4E+01
[indeno(1,2,3-cd)pyrene 5.0E+01 3.0E+01 1.0E+01 6.8E+00 4.0E+01 2.4E+01
[[Pyrene 3.9E+01 2.3E+01 3.9E+01  2.3E+01
[lAcenaphthylene 2.2E+01 2.2E+01 1.3E+00 1.3E+00 24E+01  2.1E+01
[|Benzo(a)anthracene 3.1E+01 2.0E+01 9.3E+00 4.8E+00 | 2.2E+01  1.6E+01
|{Di-n-Butylphthalate 1.5E+01 1.5E+01 1.5E+01  1.5E+01
[[Chrysene 3.1E+01 1.8E+01 6.6E+00 41E+00 | 24E+01  1.4E+01
|[Benzo(a)pyrene 2.7E+01 1.5E+01 5.6E+00 3.6E+00 21E+01  1.2E+01
{[Phenanthrene 2.4E+01 1.4E+01 3.9E+00 2.6E+00 2.0E+01  1.2E+01
- ||Aroclor-1268 1.6E+01 1.6E+01 8.3E+00 4.6E+00 7.5E400 1.1E+01
Lead 1.6E+01 1.1E+01 2.9E+00 1.3E+00 1.3E+01  9.3E+00
Copper 1.2E+01 7.4E+00 1.1E+00 7.4E-01 11E+01  6.7E+00
Chromium 9.2E+00 5.4E+00 6.7E-01 4.0E-01 8.5E+00 5.1E+00
Naphthalene 5.5E+00 55E+00 | 5.8E-01 5.8E-01 5.0E+00  5.0E+00
[|Arocior-1248 4.7E+00 4.TE+00 _ATE+00  A.TE+00
Mercury 6.5E+00 3.1E+00 7.6E-01 3.4E-01 | 5.7E+00  2.8E+00
Silver 8.9E+00 5.6E+00 | 1.3E+01 3.1E+00 2.5E+00
Zinc I 4.0E4+00 2.9E+00 1.9E+00 8.4E-01 21E+00 2.1E+00
2-Methyinaphthalene 1.9E+00 1.9E+00 2.7E-01 27E-01 | 1.7E+00 1.7E+00
Cadmium 2.0E+00 2.1E+00 1.4E+00 6.2E-01 5.8E-01  1.4E+00
Antimony 2.4E+00 1.1E+00 2.4E+00 1.1E+00
Carbazole 1.1E+00 9.5E-01 5.6E-02 5.6E-02 1.1E+00  8.9E-01
fron 1.1E+00 9.0E-01 1.2E+00 7.2E-01 1.8E-01
ILyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Assapumpset
Analyte RME CT RME CT RME CT
iTechnical Chlordane 4.4E+03 2.6E+03 3.1E+02 2.2E+02 41E+03 2.4E+03
[Toxicity Equivalency - Fish 1.1E+03 2.5E+02 1.0E+00 4.7E-01 1.1E+03  2.5E+02
Dibenzo(a,hyanthracene 3.8E+02 2.7E+02 6.3E+01 5.3E+01 3.2E402 2.2E+02
Endrin 1.3E+02 1.3E+02 1.3E402 1.3E+02
Dieldrin 1T 2.2E402 1.9E+02 9.6E+01 9.6E+01 1.3E+02  9.5E+01
Benzo(b)fluoranthene 1.7E+02 7.8E+01 1.7E+02 7.8E+01
Acenaphthene 5.8E+01 5.8E+01 2.1E+00 2.1E+00 5.6E+01 5.6E+01
Fluorene 3.5E+01 3.5E+01 4.2E+00 4.2E+00 34E+01  3.1E+01
alpha-Chiordane 6.4E+01 34E+01 | 2.7E+00 2.7E+00 6.1E+01  2.8E+01
éenzo(k)ﬂuoranthene 7.8E+01 4.0E+01 3.0E+01 1.5E+01 4.8E+01  2.5E+01
Fluoranthéne i - 1.1E+02 4.2E+01 2.6E+01 1.7E+01 7.9E+01 2.5E+01
51226.24
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TABLE 63

INCREMENTAL RISK SUMMARY FOR SEDIMENT (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Di-n-Butylphthalate 4.3E+01 2.3E+01 4.3E+01 2.3E+01
[Anthracene " 2.5E+01 2.5E+01 4.7E+00 T47E+00 | 2.0E+01 2.0E+01
Arocior-1266 6.3E+01 2.3E+01 | 8.3E+00 4.6E+00 5.4E+01 1.9E+01
gamma-Chlordane 2.9E+01 1.8E+01 | 1.3E+00 1.3E+00 2.8E+01  1.7E+01
||Benzo(g,h.i)perylene T 4.7E+01 2.0E+01 9.4E+00 6.3E+00 3.8E+01 1.4Eﬂ
[lindeno(1,2,3-cd)pyrene 43E+01  2.0E+01 | 1.0E+01 6.8E+00 32E+01  1.3E+01
{|l-Methyinaphthaiene 1.4E+00 1.4E+01 2.7E-01 2.7E-01 1.2E+00 1.3E+01
Pyrene 2.6E+401 1.2E+01 2.6E+01 1.2E+01
Aroclor, Total 1.7E+01 1.2E+01 4.4E+00 2.5E+00 1.3E+01 9.0E+00
Acenaphthylene " 9.7E+00 9.7E+00 1.3E+00 1.3E+00 8.4E+00 8.4E+00
Benzo(a)anthracene 2.6E+01 1.3E+01 9.3E+00 4.8E+00 ; 1.7E+01  8.1E+00
Lead 1,2E+01 7.6E+00 2.9E+00 1.3E+00 | 9.2E+00 6.3E+00
Copper 1.2E+01 7.0E+00 1.1E+00 7.4E-01 "1.1E+01 6.3E+00
Chrysene 2.2E+01 1.0E+01 6.6E+00 41E+00 | 1.5E+01 5.9E+00 |
Benzo(a)pyrene 1.9E+01 9.1E+00 5.6E+00 '3.6E+00 "1.4E+01  5.5E+00
[[Naphthalene 5.7E+00 57E+00 |  5.8E-01 58E-01 | 5.1E+00 5.1E+00
Phenanthrene 1.4E+01 7.5E+00 3.9E+00 2.6E+00 9.8E+00 4.9E+00
Aroclor-1260 5.4E+00 4.8E+00 777 | 5.4E+00 4.8E+00
Aroclor-1254 8.2E+00 45E+00 9.6E-01 5.4E-01 7.2E+00 4.0E+00
Chromium 7.7E+00 3.8E+00 6.7E-01 4.0E-01 7.0E400 3.4E+00
{14.4-DDD - 4.7E+00 4.6E+00 1.6E+00 1.3E+00 | 3.1E+00 3.3E+00
[Cadmium 3.5E+00 3.6E+00 1.4E+00 6.2E-01 21E+00 3.0E+00
Silver 8.6E+00 5.8E+00 1.3E+01 3.1E+00 2.6E+00
Zinc ] 6.3E+00 3.3E+00 1.9E+00 8.4E-01 4.4E+00  2.4E+00
44 DDE  5.0E+00 3.8E+00 2.5E+00 1.5E+00 | 2.5E+00 2.2E+00
Mercury 4.1E+00 1.9E+00 7.6E-01 34E-01 | 3.4E+00 1.6E+00
Antimony "~ 1.6E+00  B6.6E-01 T 7 1.6E+00  6.6E-01
Arsenic ~ 1.1E+00 8.7E-01 8.7E-01 4.5E-01 2.0E-01 4.3E-01
Iron 1.0E+00 8.2E-01 1.2E+00 7.2E-01 1.1E-01
Manton Pond Reach Risk Summary Incremental Risk

Manton Assapumpset
Analyte RME CT RME CT RME CT

Toxicity Equivalency - Fish 1.4E+02 6.0E+01 1.0E+00 4.7E-01 1.4E+02  5.9E+01
[Benzo(b)fuoranthene 2.4E+01 14E+01 24E+01  1.4E+01
{lgamma-Chiordane ~ 1.0E+01 50E+00 |  1.3E+00 1.3E+00 | 8.7E+00  3.7E+00
|lalpha-Chiordane 8.0E+00 44E+00 | 2.7E+00 2.7E+00 | 5.3E+00 1.7E+00
[(Pyrene 3.1E+00 1.5E+00 | 34E+00  1.5E+00
Copper 4.0E+00 1.8E+00 1.1E+00 7.4E-01 2.8E+00 1.1E+00
Cadmium 1.6E+00 11E+00 | 1.4E+00 6.2E-01 17E-01  5.3E-01

Lead 2.9E+00 1.5E+00 2.9E+00 1.3E+00 | 77602 1.7E-01
Dyerville Reach Risk Summary Incremental Risk

Dyerville Assapumpset
Analyte RME CT RME CT RME CT

Dieldrin 1.5E+03 5.8E+02 9.6E+01 9.6E+01 1.4E+03 4.8E+02
Benzo(b)fluoranthene | 15E+02 9.1E+01 | 1.5E+02 9.1E+01
Aroclor, Total o 6.3E+01 6.2E+01 4.4E+00 2.5E+00 5.8E+01 5.9E+01
Fluoranthene | 8.4E+01 4.4E+01 2.6E+01 1.7E+01 | 5.8E+01  2.7E+01
Aroctor-1268 2.4E+01 2.4E+01 8.3E+00 4.6E+00 1.6E+01  1.9E+01
Dibenzo(a,h)anthracene 14E402 ° 7.2E+01 6.3E+01 5.3E+01 50E+01 1.9E+D1
[lindeno(1.2,3-cdjpyrene | 3.:2E+01 21E+01 | 1.0E+01 6.8E+00 | 21E+01 1.5E+01
Pyrene 2.2E+01 1.2E+01 2.2E+01  1.2E+01
Benzo(k)fluoranthene 4.0E+01 26E+01 | 3.0E+01 1.5E+01 | 1.1E+01 1.1E+01
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TABLE 63

INCREMENTAL RISK SUMMARY FOR SEDIMENT (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

oxicity Equivalency - Fish 2.1E+01 1.1E+01 1.0E+00 4.7E-01 2.0E+01 1.1E+01
Benzo(g,h,iperylene 2.5E+01 1.7E+01 9.4E+00 6.3E+00 1.6E+01  1.0E+01
Benzo(a)anthracene | 2.4E+01 1.3E+01 ~ 9.3E+00 4.8E+00 1.5E+01 8.4E+00
Aroclor-1254 2.2E+01 8.2E+00 | 9.6E-01 5.4E-01 21E+01  7.6E+00
IAcenaphthene 8.8E+00 8.5E+00 2.1E+00 2.1E+00 6.6E+00 6.4E+00
alpha-Chiordane 2,2E+01 8.6E+00 2.7E+00 2.7E+00 1.9E+01 5.9E+00
llBenzo(a)pyrene 1.5E+01 9.4E+00 5.6E+00 3.6E+00 9.1E+00 5.8E+00
Chromium 1.5E+01 6.0E+00 6.7E-01 4.0E-01 1.4E+01 5.6E+00
Zinc 1.6E+01 6.0E+00 1.9E+00 8.4E-01 14E+01 5.2E+00
Chrysene 1.4E+01 9.2E+00 | 6.6E+00 41E+00 7.8E4+00 5.1E+00
Copper 1.3E+01 5.7E+00 | 1.1E+00 7.4E-01 1.2E+01  4.9E+00
Anthracene 1.7E+01 9.4E+00 | A4.7E+00 4.7E+00 13E+01 4.7E+00
IPhenanthrene 1.4E+01 6.7E+00 3.9E+00 2.6E+00 1.0E+01 4.1E+00
[[Lead 9.9E+00 5.1E+00 2.9E+00 1.3E+00 | 7.0E+00  3.8E+00
fMercury 7.4E+00 2.7E+00 7.6E-01 34E-017 | 6.3E+00  2.3E+00
Fluorene 1.2E+01 6.5E+00 4.2E+00 4.2E+00 7.3E+00 2.3E+00
Cadmium | 6.8E+00 2.9E+00 1.4E+00 6.2E-01 5.3E+00 2.3E+00
Acenaphthylene 6.1E+00 3.6E+00 1.3E+00 1.3E+00 | 4.8E+00 2.2E+00
4.4-DDD | 6.5E+00 2.9E+00 1.6E+00 1.3E+00 4.9E+00 1.6E+00
Naphthalene 2.0E+00 2.0E+00 5.8E-01 5.8E-01 1.4E+00 1.4E+00
Di-n-Butylphthalate 1.2E+00 12E+00 | 1.2E400 1.2E+00
l 4 4-DDE 3.2E+00 1.8E+00 2.5E+00 1.5E+00 7.0E-01 2.6E-01

Notes:

Risk estimates as calculated and presented in Tables 40, 42, 43, 44, and 45.
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

Prepared by: NAR
Checked by: RAR
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TABLE 64
INCREMENTAL RISK SUMMARY FOR CRAYFISH TISSUE (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

lAllendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Copper ~ 8.9E+00 6.9E+00 7.9E+00 6.1E+00 1.0E+00 8.0E-01
[Aluminum o 1.6E+00 20E-01 | 9.0E-01 1.1E-01 "6.7E-01  8.3E-02
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Barium 6.9E+01 6.2E+01 6.3E+00
Copper 8.8E+00 6.8E+00 7.9E+00 6.1E+00 | 9.6E-01 7.4E-01
[Technical Chiordane [ 1.1E+00 o 9.1E-01 | 2.1E-01
Zinc " 2.1E+00 1.3E+00 1.8E+00 1.2E+00 | 2.9E-01 1.9E-01
{[Manganese 6.8E+00 6.3E+00 4.8E-01
Notes:

Risk estimates as calculated and presented in Tables 51 through 53.
Incremental risks calculated for all analytes with NOAEL-based HQs' greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the comresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

! LOAEL-based HQs were used when NOAEL-based values were not available.

Prepared by: NAR
Checked by: RAR
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TABLE 65

INCREMENTAL RISK SUMMARY FOR CRAYFISH TISSUE (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incrementat Risk
Allendale Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Copper 8.9E+00 6.9E+00 4.4E+00 3.4E+00 4.5E+00 3.5E+00
Aluminum | 1.6E+00 2.0E-01 1.6E+00 2.0E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Copper 8.8E+00 6.8E+00 4.4E+00 3.4E+00 44E+00 3.4E+00
Technical Chlordane B 1.1E+00 44E-01 | 6.8E-01
Zinc 2.1E+00 13E+00 | 1.8E+00 1.2E+00 | 26E-01 ~ 1.7E-01
Manganese | 6.8E+00 | 64E+00 | 7.4E-01
Notes:

Risk estimates as calculated and presented in Tables 50, 52, and 53.
Incremental risks calculated for all analytes with NOAEL-based HQs’ greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

' LOAEL-based HQs were used when NOAEL-based values were not available.

Prepared by: NAR
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24

PAWI-GVT\COE-NAE\Battelle\Centredale\T24 - BERAWNnterim Final\Tables\

Incremental Risks - CBRs(rev)CR - RAB

Page 1 of 1

9/26/2004



TABLE 66
WEIGHT-OF-EVIDENCE INTEGRATION: AQUATIC MACROINVERTEBRATE COMMUNITY

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Assessment Endpoint 1a. Protection and maintenance (i.e., survival, growth, reproduction) of
aquatic invertebrate communities which are a forage base for fish and wildlife.

A. Do measured concentrations of COPCs in surface water exceed appropriate criteria and/or guidelines
for the protection of aquatic life, with special consideration of reproduction and early lifestage survival?

B. Do measured concentrations of COPCs in whole sediment exceed appropriate guidelines for the
protection of benthic macroinvertebrate populations?

C. Are sediments toxic to aquatic macroinvertebrates under chronic laboratory exposure conditions?
D. Do measured and modeled concentrations of COPCs in the tissues of aquatic macroinvertebrates

(such as aquatic insects, crayfish, and molluscs) exceed benchmarks for residue effects on survival,
growth or reproduction?

E. Do the available aquatic macroinvertebrate data indicate presence/absence of ecological integrity due
to VOC discharge in riffle/run habitat adjacent to the Site?

Measurement Endpoints?®

A. Comparison of surface water COPC concentrations to criteria/guidelines
B. Comparison of sediment COPC concentrations to benchmarks/guidelines
C. Site-specific whole sediment laboratory bioassays

D. Comparison of measured COPC concentrations in aquatic macroinvertebrates to CBRs
E ;. Site-specific study of aquatic macroinvertebrate community structure/function

E,. Site-specific study of emerging aquatic macroinvertebrate productivity

Weight-of-Evidence Integration®

WEIGHT
Low - Medium -
RISK/MAGNITUDE Low Medium Medium High High
A B Cc
_ Yes/High
D
.. Yes/Low
~ Undeterminate
E,
No/Low
E,
No/Very Low

MACTEC Engineering and Consulting, Inc.
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TABLE 66
WEIGHT-OF-EVIDENCE INTEGRATION: AQUATIC MACROINVERTEBRATE COMMUNITY

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Risk Conclusion:

The benthic macroinvertebrate community that occurs in low-gradient habitats (lentic) upstream of
impoundments within the study area is at substantial risk of harm due fo exposure to Site-related
contaminants in surface water, sediment, and tissue residues. However, the discharge of VOC-
contaminated groundwater into the reach of the Woonasquatucket River adjacent to the Site does not
appear to have adversely affected the benthic macroinvertebrate community associated with lotic
(riffle/run) habitats.

Notes:
a. Measurement endpoints and assigned weights are discussed in Section 2.6.
b. WOE integration is discussed in Section 3.4.

Prepared by: NAR
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Table 67

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Floodplain Soil

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe; Current/Future Land Use
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Semivolatile Organics

‘[Pesticides/PCBs

|Arost
. Aroclor-126.

Inorganics

MACTEGC Engineering and Consuilting, Inc.
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Table 67
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Floodplain Soil

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

Exposure Chemieal of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
GREYSTONE (continued) Iron MG/KG 27261 NC 37162 27261 MG/KG Mean )

(Background area)

Thallium
Vanadium

Dioxins/Furans
23,78-TCDD - .. 0.000017
2,3,7,8-TCDF ... 0.000043

Toxicity Equivalency (PCB) - Fish
Semivolatile Organics
Anthracene MGKG 0.50 . NC 0.9 J . MGKG | Mean )

Total PAH ) 3 - A MG/KG
MACTEC Engineering and Consulting, Inc. —_
51226.24
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Table 67

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Floodplain Seil

Baseline Ecological Risk Assessment - Intertm Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Floodplain Soil

Scenario Timeframe: Current/Future Land Use

IExposure Medium: Floodplain Soil (0-1 ft bgs)

“|Technical Chicrdane

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) )
ALLENDALE (continued) Pesticides/PCBs
......... 4,4-DDD MG/KG 0.0096 NC 0.015 J 0.0096 MG/KG Mean 2)

: Inorganics

Aluminum

MG/KG 17.2 NC 346 1 17.2 MG/KG Mean o)
MACTEC Engineering and Consulting, Inc.
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Table 67

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Floodplain Seil

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

0.0000098

0.00083

0.0281

0.00083

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
Zine MG/KG 60.6 NC 114 60.6 MG/KG Mean (2)
|Dioxins/Furans
MG/KG 0.00083 0.0024

Semivolatile Organics

Benz

. fAnthracene
Benzo(a)anthracene

0.13

w19
213094

72810184

027532
174881

013

_Aroclor- 1254

Digldrin _______ 3 3 \

Technical Chlordane MG/KG 0.21 NC 0.45384 0.21 MG/KG Mean ()
MACTEC Engineering and Consulting, inc.
51226.24 . )
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Medium-Specific Exposure Point Concentration Summary - Central Tendency
Floodplain Soil
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Table 67

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Floodplain Soil

Scenario Timeframe: Current/Future Land Use

Exposure Medium: Floodplain Soil (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Cheniical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
LYMAN MILL (continued) Inorganics

1150

Dioxins/Furans

[2,3,7,8-TCDD

Toxicity Equivalency (PCB) - Fish

0.00000032

0.00113007

0.00113

0.00113

0.000000341

0.00000032

MACTEC Engineering and Consulting, Inc.
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Table 67

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Floodplain Soil

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

Exposure Chemical of Units Arithmetie 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

(1) Chemicals of potential concern are identified in Table 7 and apply to the site exposure areas.

When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(2) Mean: Arithmetic Mean

(3) 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 fog-normally distributed. The data are therefore assumed to be non-parametrically distributed.

N - The Shapiro-Wilk W Testindicates that the data are normally distributed.

Qualifier Definitions:
J = Value is estimated.

my/Kg = milligrams per kilogram
EPC = Exposure Point Concentration

UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KIA
Checked by: RAR
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Table 68
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Floodplain Soil

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
GREYSTONE Semivolatile Organics
(Background area) o Anthracene MG/KG T NC 098295 0.98295 MG/KG G)

86
3.41803 341803

287139 287139
448851 1l aas8s1
73124 79524
530136
Total PAH T T 4571117 4571117 i (5)

Pesticides/PCBs
4,4'.DDD LMGKG  f0.0082 B NC 0.01517 N....001517 | MGKG Max )

0.01827 0.01827

0.13953 0.13953

Technical Chlordane 0.73538

Inorganics
Aluminum

Cobalt

MACTEC Engineering and Consuilting, Inc.
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Table 68
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Floodplain Seil

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Soil
IExposure Medium: Floodplain Soil (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
GREYSTONE (continued) Copper

“1Zinc MGG 288 Ne A 497 MG/KG Max )
Dioxins/Furans
2,3,18-TCDD

__MGKG_ | 0000017 NC 0.0000567 0.0000567 | MG/KG Max ®

Toxicity Equivalency - Mammals “T0.000055 | " 0.000109

0000045 1 | 00000933

00000015 | Nc | 0.00000188

ALLENDALE Semivolatile Organics

Anthracene e e . CNC 99

Phenanthrene MGKG 1.630 NC 35 3.5 MG/KG Max (5)

MACTEC Engineering and Consulting, Inc.
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Table 68

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Baseline Ecological Risk Assessment - Interim Final

Floodplain Seil

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Seil
Exposure Medium: Floodplain Seil (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Conecern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier) "

Technical Chlordane

0.0061 J

0.0061

Inorganics

Aluminum

Potassium

MACTEC Engineerin;; and Consulting, Inc.
51226.24
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Table 68
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Floodplain Soil

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft hgs)

Exposure Chenical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)

ALLENDALE (continued) Selenium

[ Toxicity Equivalency - Fish MG/KG 0.00083 0.0024 T o028t B 00024 | MGKG 95% UCL-T
LYM Setivolatile Organics
[Anthracene MG/KG 0.13 —NC 0.27532 0.27532 MG/KG Max 5

Total PAH MGKG | 12.0 NC 2810184 Ul 281008 MGKG Max (5)

Pesticides/PCBs

4,4'-DDD 0.01315 0.01315

0.02507

Dieldrin MG/KG 0 NC 0.0054

MACTEC Engineering and Consulting, Inc.

5122624
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Table 68

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Baseline Ecological Risk Assessment - Interim Final

Floodplain Seil

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chentieal of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier) o
lLYMAN MILL (continued) Technical Chlordane MG/KG 0.21 NC 0.45584 0.45584 MG/KG Max (5)

[ar

Inorganics

Vanadium

Zine

20313

1150

1150

Dioxins/Furans

Toxicity Equivalency (PCB) - Fish

0.000023 |

0.00000032

~0.00113007

0.000000341

~0.00113007

0.000000341

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 68

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Floodplain Seil

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Floodplain Soil
Exposure Medium: Floodplain Soil (0-1 ft bgs)

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

Exposure Chemical of
Point Potential Concern/

Chemical of

Interest (1)

Units

Arithmetic
Mean

95% UCL
(distribution)

Maximum
Detected
Concentration
(qualifier)

Exposure Point Concentration

Value

Units

Statistic (1) Rationale

(1) Chemicals of potential concern are identified in Table 7 and apply to the site exposure areas.

When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(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) Max: Maximnum detected concentration, applied if fewer than 10 sarnples (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 norrnally distributed.

Qualifier Definitions:
J = Value is estimated.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KIA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
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Table 69

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Earthworm

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium: Earthworm

Technical Chiordane

0.00242

0.07083

0.01287

0.000961

0.05029

Exposure Cheinical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
lﬁYSTONE Pesticides/PCBs
(Background area) 0.00205 MG/KG

Inorganics

Aluminum

Silver

1.74

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 69
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Earthworm

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium: Earthworm

Exposure Chemical of Units Arithmetle 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Zinc

85.48

Dioxins/Furans

" |Toxicity Bquivalency (PCB) - Fish

2,3,7,8-TCDD

leney (PCB) -

0.000000

0.0000005

4

6 | nc "~ 0.0000005460

“oogooiie |

" 0.000000546

MG/KG

_{Pesticides/PCBs

'|Dieldri

n
Endosulfan Sulfate

Technical Chlordane

0.00209

00286
0.00285

0.00371

0.00426

0.00127

0.11924

Inorganics

Aluminum

ﬁéryllium

MACTEC Engineering and Consulting, Inc.

51226.24
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Baseline Ecological Risk Assessment - Interim Final

e

L

Table 69
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Earthworm

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium: Earthworm

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

ALLENDALE (continucd)

Dioxins/Furans

2,3,7,8-TCDD

Toxicity Equival;hcy - Fish

G0
01
0.000169

0.00022

" 0.000169

Pesticides/PCBs

0.00122

0.00217

0.00122

aer MG/KG P

|Endosulfan Sulfate MGKG | 000109 0.00139 0.00109 MG/KG Mean
MACTEC Engineering and Consulting, Inc.
51226.24
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Table 69
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Earthworm

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium: Earthworm

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
[LYMAN MILL (continued) gamma-Chlordane MG/KG 0.001 NC 0.00301 0.001 MG/KG Mean 2
.................................................................. Rpiachion Bpowida s e

) Methoxychlor

Technical Chlordane Tl MekG T[T 004218 NC T 0.07661 1T 004216 MGKG | Mean
Inorganics
Aluminum e | MOKG 2333 Ne. B RN oo SN | O o . MGKG Mean @
0.137

| [Silver_
Thallium .

YA
| Dioxins/Furans
|2378-TCDD

|Toxicity Equivalency - Fish MG/KG 0.0000335 NC 0.0000845 0.0000335 MGKG [ Mean @

MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVT\COF ' * C\Battelle\Centradala\T24 - BER im Fina\CPCS\EPC-EW(rev), EPC CT Paged ~f 5 9/23/2004 8:28 AM
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Table 69

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Earthworm

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Earthworm

Scenario Timeframe: Current/Future Land Use

Exposure Medium: Earthworm

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
[LYMAN MILL {continued) Toxicity Equivalency (PCB) - Mammal 0.00000246 0.00000246 0.00000246
Toxicity Equivalency (PCB) - Fish 0.000000124 0.000000124 0.000000124

(1) Chemicals of potential concern are identified in Table 8 and apply to the site exposure areas.
‘When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(2) Mean: Arithmetic Mean

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-pararnetrically distributed.

N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

Qualifier Definitions:
T =Value is estimated.

# = Value is result from second column confinmation analysis.

mg/Kg = milligrams per kilogram

EPC = Exposure Point Concentration
UCL =Upper Confidence Limit on the arithmetic mean

Prepared by: KJIA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
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Table 70

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Earthworm

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium: Earthworm

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
GREYSTONE Pesticides/PCBs

0.00205 0.00205

0.000961 ' 0.00242

0.07083
0.01287
0.00203

0.00031

Technical Chlordane
Inorganics
Aluminum MG/KG 2634 NC . 3764 T34 [ MGKG | = Max 1 0

Thallium

MACTEG Engineering and Consulting, Inc.

51226.24
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Table 70
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Earthworm

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium: Earthworm

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)
GREYSTONE (continucd) Vanadium MG/KG 4.02 NC 6.37 6.37 MG/KG Max (3)

_|Dioxins/Furans
12,3,7,8-TCDD

0.00000574

0.00000543

Al
) Toxicity Equivalency (PCB) - Birds

0.000017
Tosicity Equivalency (PCB) - Fish___ MG/KG | oooogoosas | Ne 00000005460
Pesticides/PCBs

4,4-DDD G 0.00209

0.000000546 MG/KG Max G

0.00371 00037

0.00318

0.08331

0.00195 0.004
- FR S R TP 11694
__{Inorganics
) Aluminum MG/KG 4314 NC 5581

ST MORG T Vi 0

MAGTEC Engineering and Gonsuiting, Inc.
51226.24
PAWS-GVT\COE-NAE\Baltelis\Centredale\T 24 - BERAVnterim Fina\CPCR\EPC-EW(rev), EPC RME Page ,2 of 5

9/23/2004, 8:28 AM

(. (

v




Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Earthworm

(

Table 70

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium; Earthworm

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) .
B Chromium Max )

0.0032925

Zinc

Dioxins/Furans

0.000221

Toxicity Equivalency - Fish MG/KG 0.000169 NC 0.00022 0.00022 MG/KG Max 6]
LYMANMILL e Pesticides/PCBs
4.4-DDD MG/KG 0.00122 —NC 0.00217 0.00217 MGKG Max )

0.00717

""""""""" B ‘}')_J.jbclor-l‘Z'G
Di
Endosulfan Sulfate

0.00139

0.00301

gamma-Chlordane

0.00301

MACTEC Engineering and Consulting, Inc.
51226.24
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Earthworm

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

Table 70

North Providence, Rhode Island

Scenario Timeframe: Current/Tuture Land Use

Medium: Earthworm
Exposure Medium: Earthworm

Technical Chlordane

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
LYMAN MILL (continued) Heptachlor Epoxide MG/KG 0.0005 NC 0.00086 0.00086 MG/KG Max 5)

Inorganics

" | Thaltium
Vanadium

..|2378-TCDE

To

_ {Toxicity Equivalency - Birds

Toxicity Equivalency

h

~0.00000246

.. 0.00000048

“oooo0sa2 |

Toxicity Equivalency (PCB) - Mammals MG/KG 0.00000246 NC 0.00000246 Max 0]
MACTEC Engineering and Consulting, Inc.
51226.24
Page 4 of 5 9/23/2004, 8:28 AM
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Table 70

- Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Earthworm

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Earthworm
Exposure Medium:; Earthworm

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Coneentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)
LYMAN MILL (continued) Toxicity Bquivalency (PCB) - Birds MG/KG 0.0000104 NC 0.0000104 0.0000104 MG/KG Max %)
.................................................................. f&{éii}ﬁ«iﬁﬁi\)ﬁiié}i&.('1'5(;"}'3”)"-”}5};}‘1‘“““'wMnmwmm wiais T sosoaiaa 1 we T vownsoisa Tl wweseiss T Mawe T e T

(1) Chemicals of potential concern are identified in Table 8 and apply to the site exposure areas.
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.
(5) Max: Maximum detected concentration, applied if fewer than 10 samples (95% UCL not calcutated), 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.
# = Value is result from second column confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL =Upper Confidence Limit on the arithmetic mean

Prepared by: KJA ~
Checked by: RAR

MACTEC Enginesring and Consulting, inc.
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TABLE 71

HAZARD QUOTIENTS FOR COls IN GREYSTONE MILL POND REACH FLOODPLAIN SOILS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT [d]
Cobalt 4/4 MG/KG 20.3 13.1 1000 2.0E-02 1.3E-02
Copper 474 MGIKG 324 205 50 6.5E+00 41E+00 |
Lead 4/4 MG/KG 591 450 500 1.2E+00. . 9.0E-01
Manganese 4/4 MG/KG 4126 1841 100 41E+01 1.8E+01
Mercury 474 MG/KG 0.811 0.58 0.1 8.1E+00 5.8E+00
Molybdenum 4/4 MG/KG 87.7 54,0 200.00 4.4E-01 2.7E-01
Selenium 3/4 MG/KG 0.963 0.70 70 1.4E-02 1.0E-02
Thallium 474 MGIKG 0.585 0.46 1 5.9E-01 4 6E-01
Vanadium 474 MG/KG 103 82.3 20 5.2E+00 4.1E+00
Zinc 474 MG/KG 497 288 100 5.0E+00 2.9E+00
Total Inorganics/Metals 8.0E+02 6.2E+02
Dioxins
2,3,7,8-TCDD 1/4 [ mMGKG 0.0000567 | 0.000017 | oo0048 | 12602 | 36E-03
Total TCDD TEQ 1.2E-02 3.6E-03
Totall 11E+03 ||  8.5E+02
Notes:

[a] CT and RME EPCs presented in Tables 67 and 68, respectively.

[b] Soil TRVs based on minimum of available invertebrate screening benchmark values as summarized in Table D-3.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.

[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

'Analyte is not included in the HI totals.

Prepared by: SGD
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
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’ TABLE 72 )
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH FLOODPLAIN SOILS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium ~ Central Hazard Quotients
Chemical Freguency Units RME [a] Tendency [a] TRV [b] RME [c] | CT [d]
Semivolatile Organics
Anthracene 7/9 MG/KG 0.9 0.50 0.10 9.0E+00 5.0E+Q0
Benzo(a)anthracene 9/9 MG/KG 22 111 195 1.1E-01 5.5E-02
[Benzo(a)pyrene 9/9 MG/KG 24 0.99 0.10 _ 24E+01 9.9E+00
[[Benzo(b)fluoranthene 8/9 MG/KG 5.2 1.6 213 2.4E-01 7.7E02
[IBenzo(g.h.i)perylene 7/9 MG/KG 0.94 0.50 12.7 7.4E-02 3.9E-02
([Benzo(k)fluoranthene 3/9 MG/KG 3.1 0.65 16.8 1.8E-01 3.8E-02
[lchrysene 9/9 MG/KG 2.7 1.2 18.8 1.4E-01 6.2E-02
[IDibenzo(a,h)anthracene 479 MG/KG 0.35 0.35 11.8 3.0E-02 3.0E-02
[[Fluoranthene 9/9 MG/KG 4.7 24 0.10 4.7TE+01 2.4E+01
findeno(1,2,3-cd)pyrene 7/9 MG/KG 1.1 0.53 121 9.1E-02 4.3E-02
[[Phenanthrene 9/9 MG/KG 3.5 1.6 0.10 3.5E+01 1.6E+01
[Pyrene 9/9 MG/KG 5.2 22 0.10 5.2E+01 2.2E+01
Total PAH' 979 MG/KG 27 133 | 1o 2.7E+01 1.3E+01
Total Semivolatile Organics 1.7E+02 7.8E+01
Pesticides
4,4'-DDD 2/9 MG/KG 0.015 0.0096 0.0025 6.0E+00 3.8E+00
4,4'-DDE 4/9 MG/KG 0.049 0.019 0.0025 2.0E+01 7.4E+00
4,4'-DDT 479 MG/KG 0.14 0.03 0.0025 - 5.6E+01 - 1.1E+01
beta-BHC 1/9 MG/KG 0.0031 0.0031 0.0010 |- 3.4E+00 34E+00 :
Dieldrin 3/9 MG/KG 0.027 0.0086 000050 [ - 5.4E+01 17E+01 - I
[Endrin 2/9 MG/KG 0.011 0.0087 0.0010 1.1E+01 8.7E+00_
Technical Chiordane 117 MG/KG 0.0061 0.0061 0.10 6.1E-02 6.1E-02
Total Pesticides 1.5E+02 51E+01
PCBs
Arocior-1248 3/39 MG/KG 1.6 0.57 18.3 8.9E-02 |  34E-02
Aroclor-1254 i 37739 MG/KG 7.0 21| 165 43801 | 1.3E01
Total PCBs 5.2E-01 1.6E-01
Inorganics/Metals
Antimony 1/6 MG/KG 0.59 0.59 35 1.7E-01 1.7E-01
Arsenic 8/8 MG/KG 5 23 60 8.3E-02 3.9E-02
Barium 8§78 MG/KG 66.6 35.1 3000 2.2E-02 1.2E-02

MACTEC Engineering and Consulting, Inc.
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TABLE 72
HAZARD QUOTIENTS FOR COPCs IN ALLENDALE POND REACH FLOODPLAIN SOILS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT [d]

Beryliium 8/8 MG/KG 0.74 0.49 1.1 6.7E-01 4.5E-01
Cadmium 2/8 MG/KG 0.53 0.21 20 2.7E-02 1.1E-02
Chromium 8/8 MG/KG 30.5 12.1 0.40 7.6E+01 3.0E+01
Cobalt 8/8 MG/KG 13.8 5.3 1000 1.4E-02 5.3E-03
| Copper 8/8 MG/KG 285 16.9 50 5.7E-01 3.4E-01
Lead 8/8 MG/KG 139 52.3 500 2.8E-01 1.0E-01
Manganese 8/8 MG/KG 1130 325 100 1.1E+01 3.3E+00
Mercury 4/8 MG/KG 0.14 0.068 0.10 1.4E+00 6.8E-01
Molybdenum 6/7 MG/KG 6.7 22 200 3.4E-02 1.1E-02
Selenium 5/8 MG/KG 14 14 70 2.0E-02 2.0E-02
\Vanadium 8/8 MG/KG 34.6 17.2 20 1.7E+00 8.6E-01
Zine 8/8 MG/KG 114 60.6 I 100 11E+00 |  6.1E-01
~ Total Inorganics/Metals 9.4E+01 3.7E+01

Dioxins
2,3,7,8-TCOD [ 91/108 MG/KG |  0.0024 0.00083 | 00048 | 50801 |  1.7E-01
Total TCDD TEQ 5.0E-01 1.7E-01
Totalf  44E+02 | 1.7E+02

Notes:

[a] CT and RME EPCs presented in Tables 67 and 68, respectively.

[b} Soil TRVs based on minimum of available invertebrate screening benchmark values as summarized in Table D-3.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.

[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

'Analyte is not included in the Hi totals.
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- TABLE 73
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH FLOODPLAIN SOILS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Fregquency Units RME [a] Tendency [a] TRV [b] RME [cj | CT [d]
Semivolatile Organics
Anthracene 3/3 MG/KG 0.27532 0.13 0.10 2.8E+00 1.3E+00
Benzo(a)anthracene 3/3 MG/KG 1.74881 o078} 195 9.0E-02 39802
{lBenzo(a)pyrene 3/3 MG/KG 2.06637 0.90 0.10 21E+01 9.0E+00
fBenzo(b)fluoranthene 3/3 MG/KG 2.81441 12 213 1.3E-01 55602
Benzo(g,h,i)perylene 3/3 MG/KG 1.97047 0.83 12.7 1.5E-01 6.5E-02
Benzo(k)fluoranthene 3/3 MG/KG 2.38312 1.0 16.8 1.4E-01 6.0E-02 =
[[IChrysene 3/3 - MG/KG 2.83046 1.2 18.8 1.5E-01 6.4E-02
[[Dibenzo(a,hyanthracene 3/3 MG/KG 0.46627 0.20 11.8 4.0E-02 1.7E-02
[[Fluoranthene 3/3 MG/KG 4.87119 2.1 0.10 4.9E+01 2.1E+01
[Iindeno(1,2,3-cd)pyrene 3/3 MG/KG 2.1227 0.89 12.1 1.7E-01 7.4E-02
Phenanthrene 3/3 MG/KG 2.13094 0.93 0.10 - 21E+01 9.3E+00
Pyrene 3/3 MG/KG 3.84604 17 0.10 ~3.8E+01 1.7E+01
[Total PAH' 3/3 MG/KG 28.10184 12.0 10 2.8E+01 1.2E+01
Total Semivolatile Organics 1.3E+02 5.7E+01
Pesticides
4,4'-DDD 3/3 MG/KG 0.01315 0.0069 0.0025 5.3E+00 2.8E+00
4,4-DDE 3/3 MG/KG 0.03159 0.017 0.0025 1.3E+01 6.7E+00
4,4-DDT 3/3 MG/KG 0.04313 0.018 0.0025 1.7E+01 7.3E+00
Dieldrin 2/3 MG/KG 0.0054 0.0028 0.00050 1.1E+01 5.6E+00 :
Technical Chlordane 3/3 MG/KG 0.45584 0.21 0.10 4.6E+00 2.1E+00 % “
Total Pesticides 5.1E+01 2.4E+01
PCBs -
Aroclor-1254 3/3 MG/KG 0.25305 0.15 16.5 1.5E-02 9.1E-03
Aroclor-1268 3/3 MG/KG 0.02507 0.024 861 2.9E-05 2.8E-05
Total PCBs 1.5E-02 9.1E:03
Inorganics/Metals
Antimony 273 MG/KG |.  0.704 0.32 35 2.0E-01 9.3E-02
Arsenic 3/3 MG/KG 7.42 5.5 60 1.2E-01 9.2E-02
Barium 3/3 MG/KG 842 340 3000 2.8E-01 1.1E-01
Beryllium 3/3 MG/KG 1.06 0.80 11 9.6E-01 7.3E-01
}Cadmium 3/3 MG/KG 3.18 1.8 20 1.6E-01 9.0E-02
Chromium 273 MGIKG 107 515 04 2.7E+02 1.3E+02

MACTEC Engineering and Consulting, Inc.
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TABLE 73
HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL POND REACH FLOODPLAIN SOILS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central Hazard Quotients
Chemical Frequency Units RME [a] Tendency [a] TRV [b] RME [c] CT [d]
Cobalt 3/3 MG/KG 7.47 5.8 1000 7.5E-03 5.86-03
Copper 3/3 MG/KG 400 173 50 8.0E+00 3.5E+00
Lead 3/3 MG/KG 901 436 500 1.8E+00 8.7E-01
Iqanganese 3/3 MG/KG 740 506 100 7.4E+00 5.1E+00
Mercury 3/3 MG/KG 0.245 0.20 0.10 2.5E+00 T20E+00
Molybdenum 3/3 MG/KG 3.48 2.5 200 1.7E-02 1.3E-02
Selenium 1/3 MG/KG 0.779 0.43 70 1.1E-02 6.1E-03
Thallium 3/3 MG/KG 0.575 0.38 1.0 5.8E-01 3.8E-01
Vanadium 3/3 MG/KG 426 376 20 2.1E+00 1,9E+00
Zinc 3/3 MG/KG 1150 489 100 1.2E+01 4.9E+00
Total Inorganics/Metals 3.0E+02 1.56E+02
Dioxins
2,3,7,8-TCDD 2/3 { MG/KG | 0.00113007 0.00042 [ o0o0048 | 23601 | 87E-02
Total TCDD TEQ 2.3E-01 8.7E-02
Total[  49E+02 || 2.3E+02
Notes:

{a) CT and RME EPCs presented in Tables 67 and 68, respectively.

[b] Soil TRVs based on minimum of available invertebrate screening benchmark values as summarized in Table D-3.
[c] Hazard Quotient is the ratio of the RME concentration to the TRV.

[d] Hazard Quotient is the ratio of the CT concentration to the TRV.

'Analyte is not included in the HI totals.
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TABLE 74

CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE EARTHWORM TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Pesticides
4,4'-DDD 4/4 MG/KG 0.00205 0.0013 0.008 0.6 1.7E-01 2.2E-03
4,4'-DDE 4/4 MG/KG 0.0019 0.0017 0.042 0.29 4.1E-02 5.9E-03
4,4-DDT 1/4 MG/KG 0.00242 0.000961 0.13 0.15 7.4E-03 6.4E-03
alpha-Chlordane 4/4 MG/KG 0.00192 0.00144
Dieldrin 2/4 MG/KG 0.00135 0.00081 0.01 0.08 8.1E-02 1.0E-02
Endosulfan Sulfate 4/4 MG/KG 0.00203 0.0014
gamma-Chlordane 4/4 MG/KG 0.00152 0.00128
Heptachlor Epoxide 1/4 MG/KG 0.00031 0.00031 0.01 0.01 3.1E-02 3.1E-02
Technical Chlordane 4/4 MG/KG 0.0526 0.04054 0.02 2.0E+00
Total Pesticides 3.3E-01 2.1E+00
PCBs
Aroclor, Total 4/4 MG/KG 0.07083 0.05029
Aroclor-1254 N 4/4 MG/KG 0.05875 0.03891 L 8.1 4.8E-03
Aroclor-1268. 4/4 MG/KG 0.01287 0.0114 0.45 2.5E-02
Total PCBs 0.0E+00 3.0E-02
Inorganics/Metals
Aluminum 4/4 MG/KG 3764 2684 1 8 2.7TE+03 3.4E+02
Antimony 4/4 MG/KG 0.357 0.224 5 9 4.5E-02 2.5E-02
Arsenic 4/4 MG/KG 0.833 0.601 1.03 4.2 5.8E-01 1.4E-01
Barium 4/4 MG/KG 51.9 36.1 0.41 8.8E+0t =
Beryllium 4/4 MG/KG 0.335 0.253 5.13 4.9E-02 B ‘
Cadmium 4/4 MG/KG 413 2.97 0.0934 3.2E+01
Chromium 4/4 MG/KG 17.2 9.47
Cobalt 4/4 MG/KG 1.74 1.16 ]
Copper ~ 4/4 MG/KG 19.4 14 3.4 4.4 4.1E+00 3.2E+00
Iron 4/4 MG/KG 2494 1891
Lead 4/4 MG/KG 63.2 28.5 2.28 5.8 1.2E+01 4.9E+00
iManganese 4/4 MG/KG 319 227 18.4 1.2E+01
[(Mercury 4/4 MG/KG 0.0762 0.0476 1.53 1.64 3.1E-02 2.9E-02
Mercury (methyl) 4/4 MG/KG 0.00468 0.00395 0.043 9.2E-02
Molybdenum 4/4 MG/KG 5.36 2.29
Nickel 4/4 MG/KG 10.5 4.99 0.59 0.59 8.5E+00 8.5E+00
Selenium 474 MG/KG 0.996 0.56 0.2 2.8E+00
MACTEC Engineering and Consulting, Inc.
51226.24
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TABLE 74

CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE EARTHWORM TISSUE

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequenc Units RME [a] | Tendency [a] NOAEL LOAEL NOAEL LOAEL
Silver 4/4  MG/KG | 0324 0.1858 5.36 1650 - 3.9E-02 1.1E-04
Thallium 4/4 MG/KG 0.0839 0.06 2.72 2.0E-02 N
Vanadium 4/4 MG/KG 6.37 4.02 0.41 9.8E+00
Zinc 4/4 MG/KG 117 85.48 12.7 19.5 6.7E+00 4.4E+00
Total inorganics/Metals 2.7E+03 4.9E+02
Dioxins
2,3,7,8-TCDD’ 3/4 MG/KG 0.00000047 0.0000004 0.0003 0.003 1.2E-03 1.2E-04
Toxicity Equivalency - Fish _4/4 MG/KG 0.00000543 0.00000306 0.0003 0.003 1.0E-02 1.0E-03
Toxicity Equivalency (PCB) - Fish 1/1 MG/KG 0.0000005460 | 0.000000546 0.0003 0.003 1.8E-03 1.8E-04
Total TCDD TEQ 1.2E-02 1.2E-03
Total| 2.7E+03 || 4.9E+02
Notes:
[a] CT and RME EPCs presented in Tables 69 and 70, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
Prepared by: SGD
Checked by: RAR
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TABLE 75

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE EARTHWORM TISSUE

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] | NOAEL | LOAEL NOAEL LOAEL
Pesticides
4,4'-DDD 4/4 MG/KG 0.00371 0.00209 0.008 0.6 2.6E-01 3.5E-03
4,4'-DDE 4/4 MG/KG 0.003 0.00229 0.042 0.29 5.4E-02 7.9E-03
alpha-Chlordane 4/4 MG/KG 0.00318 0.00256
delta-BHC 1/4 MG/KG 0.00066 0.00046 ]
Dieldrin 4/4 MG/KG 0.00297 0.00286 0.01 0.08 2.9E-01 3.6E-02
Endosulfan Sulfate 4/4 MG/KG 0.00426 0.00285
igamma-Chlordane 4/4 MG/KG 0.00518 0.00359
[Heptachlor Epoxide 4/4 MG/KG 0.00127 0.00055 0.01 0.01 5.5E-02 5.5E-02
Methoxychlor 2/4 MG/KG 0.004 0.00195 0.1 0.1 2.0E-02 2.0E-02
Technical Chlordane 4/4 MG/KG 0.11924 0.09396 0.02 4.7E+00
Total Pesticides 6.8E-01 4.8E+00
PCBs
Aroclor, Total 4/4 MG/KG 0.12173 0.08849
Aroclor-1254 4/4 MG/KG 0.11584 0.08331 8.1 1.0E-02
Aroclor-1268 4/4 MG/KG 0.00589 0.00518 0.45 1.2E-02
Total PCBs 0.0E+00 2.2E-02
Inorganics/Metals
Aluminum 4/4 MG/KG 5581 4314 1 8 4,3E+03 5.4E+02
Antimony 4/4 MG/KG 0.241 0.208 5 9 4.2E-02 2.3E-02
Arsenic 4/4 MG/KG 0.61 0.567 1.03 4.2 5.5E-01 1.3E-01
Barium 4/4 MG/KG 51.5 441 0.41 1.1E+02
Beryllium 4/4 MG/KG 0.297 0.26 5.13 5.0E-02
Cadmium 4/4 MG/KG 2.85 2.37 0.0934 2.5E+01
Chromium 4/4 MG/KG 9.63 8
Cobalt 4/4 MG/KG 1.12 0.964
Copper 4/4 MG/KG 1.7 10.3 34 4.4 3.0E+00 2.3E+00
Iron 4/4 MG/KG 2583 2186
Lead 4/4 MG/KG 54.6 28 2.28 5.8 1.2E+01 4.9E+00
Manganese 4/4 MG/KG 256 159 18.4 8.6E+00 ]
Mercury 4/4 MG/KG 0.0535 0.0448 1.53 1.64 2.9E-02 2.7E-02
Mercury (methyl) 4/4 MG/KG 0.00436 0.0033 0.043 7.7E-02
Molybdenum 4/4 MG/KG 1.37 1.26
Nickel 4/4 MG/KG 3.01 2.7950 0.59 0.59 4.7E+00 4.7E+00
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CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE EARTHWORM TISSUE

TABLE 75

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] | NOAEL LOAEL NOAEL LOAEL
Selenium i 4/4 MG/KG 0.382 0.32 B 02 | ) 1.6E+00
Siver 4/4 MG/KG 0.105 0.08 5.36 1650 14E-02 | 47E-05
Thallium 4/4 MG/KG 0.0757 0.0678 2.72 2.5E-02 -
Vanadium b 4/4 MG/KG 5.76 4.82 0.41 1.2E+01
Zinc 4/4 MG/KG 116 101 12.7 19.5 8.0E+00 5.2E+00
Total Inorganics/Metals 4.4E+03 7.0E+02
Dioxins
g,__:sA,_?_»,_t}f_T'QQp’ 4/4 MG/KG 0.0002155 0.00016469 0.0003 0.003 5.5E-01 ~ 55E-02
Toxicity Equivalency - Fish 4/4 MG/KG 0.00022 0.000169 0.0003 0.003 5.6E-01  5.6E-02
Total TCDD TEQ 5.6E-01 5.6E-02
Totall 4.4E+03 | 7.1E+02

Notes:

[a] CT and RME EPCs presented in Tables 69 and 70, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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‘ TABLE 76 (
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL EARTHWORM TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency fa] NOAEL | LOAEL NOAEL LOAEL
Pesticides
4,4-DDD 2/3 MG/KG 0.00217 0.00122 0.008 06 1.5E-01 2.0E-03 |
4,4'-DDE 3/3 MG/KG 0.00524 0.00322 0.042 0.29 7.7E-02 1.1E-02
4,4'-DDT 3/3 MG/KG 0.00717 0.0028 0.13 0.15 2.2E-02 1.9E-02
alpha-Chlordane 3/3 MG/KG 0.00317 0.00238
Dieldrin 3/3 MG/KG 0.00119 0.00082 0.01 0.08 8.2E-02 1.0E-02
Endosulfan Sulfate 3/3 MG/KG 0.00139 0.00109
gamma-Chlordane 3/3 MG/KG 0.00301 0.001
Heptachlor Epoxide 2/3 MG/KG 0.00086 0.0005 0.01 0.01 5.4E-02 5.4E-02
Methoxychlor 2/3 MG/KG 0.00213 0.001 0.1 0.1 9.6E-03 9.6E-03
Technical Chlordane 3/3 MG/KG 0.07661 0.04216 0.02 21E+00
Total Pesticides 4,0E-01 2.2E+00
PCBs
Araoclor, Total 3/3 MG/KG 0.06009 0.04197
Aroclor-1254 3/3 MG/KG 0.05326 0.03469 8.1 4.3E-03
Aroclor-1268 3/3 MG/KG 0.0129 0.00728 0.45 1.6E-02
Total PCBs 0.0E+00 2.0E-02
Inorganics/Metals
Aluminum 3/3 MG/KG 3462 2333 1 8 2.3E+03 2.9E+02
Antimony -~ 3/3 MG/KG 0.198 0.137 5 9 2.7E-02 1.5E-02
Arsenic 3/3 MG/KG 1.17 0.74 1.03 4.2 7.2E-01 1.8E-01
Barium 3/3 MG/KG 31.7 27.8 0.41 . 6.8E+01
Beryllium 3/3 MG/KG 0.173 0.119 5.13 2.3E-02 o
Cadmium 3/3 MG/KG 7.78 5.29 0.0934 " 5.7E+01
Chromium 3/3 MG/KG 3.21 3.15
Cobalt 3/3 MG/KG 0.756 0.627
Copper 3/3 MG/KG 10.7 7.4 3.4 4.4 2.2E+00 1.7E+00
Iron 3/3 MG/KG 1580 1260
Lead 3/3 MG/KG 99.5 64 2.28 5.8 2.8E+01 | . 1.1E+01
Manganese 3/3 MG/KG 75 471 18.4 ___2.6E+00- .
Mercury - 3/3 MG/KG 0.151 0.0720 1.53 1.64 4.7E-02 44E-02
Mercury (methyl) 3/3 MG/KG 0.00157 0.0011 0.043 2.6E-02 |
Molybdenum 3/3 MG/KG 0.462 0.280
Nickel 373 MG/KG 1.63 1.255 0.59 0.59 2.1E+00 2.1E+00
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TABLE 76
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL EARTHWORM TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients {c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL
Selenym B 3/3 MG/KG 5.22 200 | 1. 02 ~ 1.0E+01
Silver 3/3 MG/KG 0.182 0.10 5.36 1650 1.9E-02 | 6.3E-05 |
Thallium 3/3 MG/KG 0.0681 0.0562 2.72 2.1E-02 O
Vanadum 373 MG/KG 344 [ 263 | o4t [T 1T 64E+00
Zinc ' 3/3 MG/KG 214 173 12.7 19.5 1.4E+01 8.9E+00
) Total Inorganics/Metals 2.4E+03 4.6E+02
Dioxins
2,3,7,8-TCDD' 3/3 MG/KG 0.00007954 0.0000292 0.0003 0.003 9.7E-02 9.7E-03
Toxicity Equivalency - Fish 3/3 MG/KG 0.0000845 0.0000335 0.0003 0.003 1.1E-01 1.1E-02
Toxicity Equivalency (PCB) - Fish 1/1 MG/KG | 0.000000124 | 0.000000124 0.0003 0.003 4.1E-04 4.1E-05
Total TCDD TEQ 1.1E-01 1.1E-02
Total[  2.4E+03 || 4.6E+02

Notes:

[a] CT and RME EPCs presented in Tables 69 and 70, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

"HaQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLE 77

INCREMENTAL RISK SUMMARY FOR FLOODPLAIN SOIL (Greystone)

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

+ North Providence, Rhode Isfand

lAllendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte RME CT RME CT RME CT
Endrin 1.1E+01 8.7E+00 1.1E+01 8.7E+00
[[4.4-DDT 5.6E+01 1.1E+01 7.3E+00 3.4E+00 | 4.9E+01 7.7E+00
"Die!drin 5.4E+01 1.7E+01 1.9E+01 1.3E+01 3.5E+01 4.6E+00
beta-BHC 3.1E+00 3.1E+00 31E+00 3.1E+00
4,4'-DDE 2.0E+01 7.4E+00 8.2E+00 5.3E+00 1.1E+01  2.1E+00
4,4'-DDD 6.0E+00 3.8E+00 6.1E+00 3.3E+00 5.3E-01
Lyman Mill Pond Reach Risk Summary incremental Risk
Lyman Greystone
Analyte RME CT RME CT RME CT
4,4-DDT 1.7E+01 7.3E+00 7.3E+00 3.4E+00 9.9E+00 3.8E+00
Zinc 1.2E+01 4.9E+00 5.0E+00 2.9E+00 6.5E+00 2.0E+00
4,4-DDE 1.3E+01 6.7E+00 " 8.2E+00 53E+00 | 4.4E+00 1.4E+00
Copper 8.0E+00 3.5E+00 ~ 6.5E+00 4,1E+00 1.5E+00
Lead T 1.8E+00 8.7E-01  1.2E+00 9.0E-01 6.2E-01
Notes:

Risk estimates as calculated and presented in Tables 71 through 73.
Incremental risks calculated for all analytes with RME-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 79
WEIGHT-OF-EVIDENCE INTEGRATION: FLOODPLAIN SOIL INVERTEBRATE COMMUNITY

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Assessment Endpoint 1b. Protection and maintenance (i.e., survival, growth, reproduction) of
floodplain invertebrate communities which are a forage base for wildlife.

A. Do measured concentrations of COPCs in floodplain soil exceed appropriate guidelines for the protection
of floodplain soil invertebrate populations?

B. Do measured and modeled concentrations of COPCs in the tissues of floodplain soil invertebrates (such
as earthworms) exceed benchmarks for residue effects on survival, growth or reproduction?

C. Do the available floodplain soil invertebrate data indicate presence/absence of ecological integrity?

Measurement Endpoints®

A. Comparison of floodplain soil COPC concentrations to benchmarks/guidelines
B. Comparison of measured site-specific COPC concentrations in floodplain soil invertebrates to CBRs
C. Site-specific study of floodplain soil invertebrate community structure/function

Weight-of-Evidence Integration®

WEIGHT
Low - Medium -
RISK/MAGNITUDE Low Medium Medium High  High
A, B
Yes/High
Yes/Low

Undeterminate

No/Low

No/Very Low

Risk Conclusion:

The soil invertebrate community occuring within the Woonasquatucket River floodplain at the study area is
not likely at substantial risk of harm due to exposure to Site-related contaminants in floodplain soil or tissue

residues.
Notes:

a. Measurement endpoints and assigned weights are discussed in Section 2.6.
B. WOE integration is discussed in Section 4.4, ¢ !

Prepared by: NAR
Checked by: SGH
MACTEC Engineering and Consulting, Inc.

51226.24
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Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

-

(

Table 80

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Mediuvm: White Sucker
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Ratienale
Interest (1) (qualifier)
ASSAPUMPSET Semivolatile Organics
0.00076

1,1'-Biphenyl

0.00105

0.00791

0.01161

0.00067

0.00090

0.00774 MG/KG Mean @
........ 0005867 [ .MGRG | .. Mean 4 .....0O.. ..
Total PAH 0.07003 MG/KG Mean )

Pesticides/PCBs

éémma-dilordme
Inorganics
Aluminum

0.000348

C'h.r.onﬁum

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COE-NAE\Battells\Centradaie\T24 - BERA\Interim Fina\CPCS\EPC-WS (rev), EPC CT 9/23/2004, 8:.42 AM
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Table 80

Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

1iScenario Timeframe: Current/Future Land Use
Medium: White Sucker
[Exposure Medium: Whole Body

ASSAPUMPSET (continued)

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
Cobalt MG/KG 0.0396 NC 0.0456 J 0.0396 MG/KG Mean 2)

| 0.000000605

"~ 0.00000151

0.00000220

Semivolatile Organics

1,1-Biphenyl
2-Methylnaphthalene

0.001

- oo0asa
0.006

"o.00148

000069 NP |

0.00039 1

0.001

000554

Dibenzo(a,anthracene MG/KG 0.00069 0.00039 MG/KG Max 3)
MACTEC Engineering and Consulting, Inc.
51226.24
Page 2 of 9 9/23/2004, 8:42 AM
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Table 80

Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Coneentration
Point Potential Concern/ Mean (distributien) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) e

Naphthalene

Total PAH [ 0.11303
Pesticides/PCBs
4,4-DDD

0.02488 0.0174 MG/KG Mean (¢

0.06803 004308 MGG Mean ©))

0.02862

0.35135

Technical Chlordane
Inorganics
Aluminum

Manganese TMGKG . 9.57 T 12.1 3 621 | Mok Mean @

MACTEC Engineering and Consuiting, Inc.
51226.24
PAWS-GVT\COE-NAE\Battelle\Centredale\T24 - BERA\Interim Finah\CPCS\EPC-WS {rev), EFC CT Page 3 of 9 9/23/2004, 8:42 AM




Table 80
Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

Bascline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

‘| Vanadi
Zinc

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
GREYSTONE (continued) Mercury MG/KG 0.190 0.190 NP 0.278 0.190 M&/KG Mean 2)

Dioxins/Furans

2,3,7,8-TCDD

000000971
0,000
.0.,000012

[ 0.0000116

) Toxicity Equivalency (PCB) - Bi
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000520 NC 0.00000052 0.000000520

Semivolatile Organics

_11,I-Biphenyl 1000099 | .....0.00142 ... 0.00099

0.00337

Fluorene " MGKG 0.00407 000407 NP | 0.0056 0.00407

MG/KG

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\COE ' ~Gattelte\Centradale\T24 - BERAlInterim Final CPCS\EPC-WS (fev), EFC CT Page 4 of 9
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Table 80

Medium-Specific Exposure Point Concentration Summary - Central Tendency

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

‘White Sucker

North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) '

"0.00283

7000229

0.07392

" [Pesticides/PCBs

4,4-DDD

~0,02869

0.03498

' Inorganies

Aluminum

Cadmium

&)
MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVT\COE-NAE\Baltelle\Centredale\T 24 - BERA\Inerim Fina\CPCS\EPC-WS (rev), EPC CT Page 5 of 9 9/23/2004, 8:42 AM




Table 80
- Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point - Potentlal Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifter)
ALLENDALE (continued) Chromium MG/KG 0.112 0.112 NP 0.229 J 0.112 MG/KG Mean )

Dioxins/Furans
2,3,7,8-TCDD MG/KG 0.0003330 0.0006018 T 0.00080121 J 0.0003330 MG/KG Mean )

... 0:000802
" 0.0000938

Toxicity Equivalency (PCB) - Fish “0.00000as5 ) 0.00000236 MGKG Mean Q@

Semivolatile Organics

1,1-Biphenyl MG/KG 0.0012 0.0014 T 0.00162 0.0012 MG/KG Mean @

e . . “f KG e
0.00406 MGKG | = Mem | @

0.00353

Benzo(a)anthracene MG/KG 0.00447 0.00946 T 0.01173 0.00447 MG/KG Mean ' @

MACTEG Enginearing and Consulting, Inc.

51226.24
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Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetie 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) S
[LYMAN MILL (continued) Benzo(a)pyrene MG/KG 0.00488 0.0236 T 0.01469 0.00488 MG/KG Mean )

0.02954

Total PAH

Pesticides/PCBs

4.4 .DDD MGKG | 0033866 | 006351 T 0.0668 i 003866 | MG/KG Mean @

0.00847

4.22949

0.03590

Technical Chlordane MG/KG, 1.3657 2.5751

-

261185 i . MG/KG Mean @

MACTEC Engineering and Consulting, Inc.
51226.24 N )
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Table 80
Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: White Sucker
Exposure Medium: Whole Body

Scenario Timeframe: Current/Future Land Use

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
LYMAN MILL (continucd) Inorganics

Aluminum

Zinc

0.00824

24.9

20.6

Dioxins/Furans

':lféxicny Equiva
To!

Toxicity Bquivalency (PCB) - Fish MG/KG 0.00001235 NC 0.0000488 0.00001235 MG/KG Mean Q
MACTEC Engineering and Consulting, Inc.
51226.24 ,
PAWS-GVT\COE-N 4P\ Battellel T24 - BERA\Interim Fina\CPCBEPC-WS (rev), EPC CT Page 8 of 9 9/23/2004, 8:42 AM
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Table 80
Medium-Specific Exposure Point Concentration Summary - Central Tendency
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie Rationale
Interest (1) (qualifier)

(1) Chemicals of potential concern are identified in Table 9 and apply to the site exposure areas.
When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(2) Mean: Arithmetic Mean

(3) Max: Maxirnurn, 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 raximum 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-parametrically distributed.
N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

Qualifier Definitions:
J = Value is estimated.

# = Value is result from second column confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
51226.24 .
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Table 81

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (I) (qualifier)
ASSAPUMPSET Semnivolatile Organics

B ,1"-Biphenyl

“|Total PAH

0.000787

0.0021%

0.000553
""0.000897
0.00774

0.00587

0.07003

0.00076

0.00105

0.00076

Pesticides/PCBs

é’amma-Chlo

rdane

0.00236

0.02374

Inorganics

Aluminum

Cadmium

0.000348

MACTEC Engineering and Consulting, Inc.
51226.24
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Table 81

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Mecdium: White Sucker
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ASSAPUMPSET (continued) Chromium MG/KG 0.0912 NC 0.1 J 0.1 MG/KG Max [©)]

Dioxins/Furans

. 2.’.3.’.7 g‘rCDD .

Toxicity Equivalency -
Toxicity Equivalency - Fish

.0.00000151

GREYSTONE

Semivolatile Organics

1,1'-Biphenyl

Dibenzo(ah)anthracene MGKG 0.0007 100007 NP 0.00039 7 Toco0se T MaKG Max 5}
MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVI\COE+'* 78 16\T24 - BERA\Interim Final CPCS\EPC-WS (rev), EPC RME Page 2 of 9 9/23/2004, 8:42 AM
' {

C



http:51226.24

)t

(

Table 81

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Baseline Ecological Risk Assessment - Interim Final

White Sucker

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

0.02832

0.11303

95% UCL-NP

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) o
Dibenzofuran MGKG | 0.0036 N 0.00542 .0042 MG/KG 95% UCL-N @

Technical Chlordan

0.0218

0.02488

0.0218

95% UCL-T

95% UCL-NP |

Inorganics

Aluminum

~ Manganese

sswucLag
.95% UCL-NP

95% VCL-T

95% UCL-T

3)

MACTEG Engineering and Consulting, Inc.

51226.24
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Table 81
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
GREYSTONE (continued) . Mercury

0.278 95% UCL-NP

95% UCL-

0.00193 0.00193

16.1700 178479 T

21.1 17.8479

0.00000070 0.0000013 _0.00000122 ... 0.00000122

0.0000031

e _ B 00000812 I MGG | Max L N,
Toxicity Equivalency (PCB) - Fish MG/KG 0.00000052 0.00000052 MGKG Max (5)
ALLENDALE Semivolatile Organics

0.00142

0.00301

0.00338

0.00069

Fluorene

MG/KG 95% UCL-NP

MACTEC Engineering and Consulting, Inc.

51226.24 .
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Table 81

~.

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Baseline Ecological Risk Assessment - Interim Final

White Sucker

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: White Sucker
Exposure Medium: Whole Body

Exposure
Point

Chemical of
Potential Concern/
Chemical of
Interest (1)

Units

Arithmetic
Mean

95% UCL
(distribution)

Maximum
Detected
Concentration
(qualifier)

Exposure Point Concentration

Value

Units Statistic

Rationale

Indeno(1,2,3-cd)pyrene

“|Total PAH

0.00267

0.01451

0.07392

95% UCL-NP

Y%

"'95% UCL-N

" [Pesticides/PCBs

“la,4.DDD

~0.03498

327419

0.05274

95% UCL-NP

Mercury (methyl)
Molybdenum

. . 0.00083 .
Technical Chlordane MG/KG 0.3462 0.6736 T 1.24742 J 0.6736 MG/KG 95% UCL-T 3)
.. |Inorganics
__|Aluminum MG/KG 8.02 8.02 NP 25.8 J 8.02 MG/KG 95% UCL-NP ()]

Nickel MG/KG NP 0.221 J 0.147 MG/KG 95% UCL-NP 4)
MACTEC Engineering and Consulting, inc.
51226.24
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Table 81
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of ' Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

I

ALLENDALE (continucd)

Selenium
i
|zin
Dioxins/Furans

|2.3,7,8-TCDD MG/KG 0.0003330 0.0006018 T 0.00080121 J 0.0006018 MG/KG 95% UCL-T (3)

95% UCL-T

T

0.00000455

Semivolatile Organics

1,1'-Biphenyl MG/KG 0.0012 0.0014 T 0.00162 0.0014 MG/KG 95% UCL-T 3)

" 0.00355

{fndeno1,
Naphthalene
0.0106 0.0142 N 0.02235 0.0142 MG/KG 95% UCL-N 2)
MACTEC Engineering and Consulting, tnc.
51226.24
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Table 81
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
White Sucker

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetie 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) :
Total PAH MG/KG 0.1149 0.1791 T 0.251 0.1791 MG/KG 95% UCL-T (3)
Pesticides/PCBs

0.03866 0.06351 0.06351

“|aaopT

4.22949

0.02921

Technical Chlordane 5751 261185 95% UCL-T
Inorganics
fé_\.luminum' .

95% UCL-N

N
Selenium MG/KG 0.214 0.214 NP 0.245 J 0.214 MG/KG 95% UCL-NP ' 4

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 81

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

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

‘White Sucker

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

North Providence, Rhode Island

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Coneern/ Mean (distribution) Detected
Chemical of Concentration Value Units Staftistie Rationale
Interest (1) (qualifier)
Si MG/KG 0.0222 0.0283 N 0.0167 J 0.0167 MG/KG Max )

LYMAN MILL (continued)

95% UCL-T

Dioxins/Furans

2,3,7,8-TCDD

'foxicity ﬁquivalency (PCB) - Fish

" 0.00001235

" 0.0000488

0.0000488

95% UCL-T

MGKG

MACTEC Engineering and Consulting, Inc.

51226.24
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
White Sucker

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

¢

Table 81

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

North Providence, Rhode Island

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

(1) Chemicals of potential concern are identified in Table 9 and apply to the site exposure areas.

‘When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(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) 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:

] = Value is estimated.

# = Value is result from second column confirmation analysis.

mg/Kg = milligrams per kilogram
EBPC = Bxposure Point Concentration
TUCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
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Table 82

Medium-Specific Exposure Point Concentration Summary - Central Tendency
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: American Eel

Exposure Medium: Whole Body ]
Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Intercst (1) (qualifier)
L
ASSAPUMPSET Semivolatile Organics ]
(Reference area) ) 2-Methylnaphthalene 0.0134 NC 0.02339 0.0134 MGKG | Mean ) )
0.000943
0.00871
0.02459
"Total PAH 0.03390 0.05098 0.03390
Pesticides/PCBs
4,4 DDD ] MGKG 0.00461 ~XNC 0.00828 T 0.00461 MGKG |~ Mean @

0.00319

0.08025

Technical Chlordane MG/KG 0.11622 NC 0.16108 J 0.11622 MG/KG Mecan (2)
Inorganics
Aluminum MGKG | 7.79 NC 19.9 779 MG/KG Mean (2)

Chromium
Cobalt

Nickel

MACTEG Engineering and Consulting, inc.
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Table 82
Medium-Specific Exposure Point Concentration Summary - Central Tendency
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: American Ecl
Exposure Medium: Whole Body

Scenario Timeframe: Current/Future Land Use

(Reference area)

Vanadium

Exposure Chemical of Units Arxithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ASSAPUMPSET (continued) Selenium MG/KG 0.241 NC 0.282 J 0.241 MG/KG Mean [¢3)

Dioxins/Furans

"[23,7,8-TCDD

Toxicity Equivalency - Fish

0.00000178

0.00000179

GREYSTONE
(Ba d

Semivolatile Organics

2-Methylnaphthalene

0.00551

. 6.00201
0.0140

0.00201
0.0170

0.00902

Phenanthrene MG/KG 0.00286 0.00475 T 0.00689 0.00286 MG/KG Mean (@)
Tl PAH MGKG ooisa Gossy e R | ooiea R Nean o

Pesticides/PCBs

4.4-DDD MG/KG 0.0128 0.0150 T 0.0163 J 0.0128 MG/KG Mean @

_|Technical Chlordane MG/KG 026541 0.31695 N 0.41089 Ul ozesat | MGKG Mean @
MACTEC Engineering and Consulting, Inc.
51226.24 . .
PAWS-GVTIC sttela\Centredale\T24 - BERAVInterim Fina\CPCS\EPC-AE(rov), EPC CT Pag{ 9/23/2{ 2 AM
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Scenario Timeframe: Current/Future Land Use
Medium: American Eel
Exposure Medium: Whole Body

(

Table 82
Medium-Specific Exposure Point Concentration Summary - Central Tendency

American Eel

North Providence, Rhode Island

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

Exposure
Point

Chemical of
Potential Concern/
Chemmical of
Interest (1)

Units Arithmetic

Mean

95% UCL
(distribution)

Maximum
Detected
Concentration
(qualifier)

Exposure Point Concentration

Value

Units Statistic Rationale

Inorganics

Zinc

0.00313

MG/KG 33.4

0.155

0.00313 NP

41.5

0.098

0.00351

7533

0.0903

0.00313

334

MGG Mean LT
TMGKG | Mean ey

MG/KG Mean (2)

{Dioxins/Furans

" [23,78-TCDD

Toxicity Equivalency (PéB) _Fish

0.00000015

0.00000183

0.0000000846

0.00000015 NP |

0.00000045

0.00000124

0.00000015

0.0000000846

O MGERG Mean )

Semivolatile Organics

Acenaphithylene

. |Anthracene
Dibenzofuran

0.00063

0.00315

0.00187

0.00133

0.00063

MMC,/KG““

MACTEC Engineering and Consulting, Inc.
51226.24

PAWS-GVT\COE-NAE\Baltelie\Centredale\T24 - BERA\Interim Finah\CPCs\EPC-AE(rev), EPC CT
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Table 82
Medium-Specific Exposure Point Concentration Summary - Central Tendency
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

ALLENDALE (continucd)

Fluoranthene

Total PAH

0.03343

0.04014

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
0.00761 0.00761 0.01253 0.00761

B : Pesticides/PCBs

" {beta-BHC
Dicldrin
gamma-BHC

) Technical Chlordane

0.67383

0.00386

0.00892

000912
0.0005

0.00072

0.00072

0.76253

Inorganics

Aluminuin
Barium
Cadmium
|Chromium

Selenium

MGKG | Mean )

MGKG Mean @

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\C:

ttelle\Cenlredale\T 24 - BERA\Interim FinahCPCS\EPC-AE(rev), EPC CT
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Table 82

Medium-Specific Exposure Point Concentration Summary - Central Tendency
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemieal of Units Arithmetic 95% UCL Maximun Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemieal of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ALLENDALE (continued) Vanadium MG/KG 0.0905 0.0905 0.109 J 0.0905 MG/KG Mean (@3]
............................................................. e 2 T e e B e B s
Dioxins/Furans

D

2,3,7,8-TCD

Toxicit

.| Toxicity Equivalency - Birds
Toxicity Equivalency - Fish

MG/KG
MG/KG

0.0000328
0.00000158

0.000042

0.00000189

Semivolatile Organics

T ,1'-Biphenyl

_|Anthracene

Fluorene

“ITotal PAH

B | giMcthylnapl)th31011e

Dibcnzo(a,h)aﬁiﬁracene

Fluoranthene

~0.0008
0.00392

0.00193

"0.00065

0.00267 ..

0.00128

0.00294

0.00193
0.00267

0.06141

‘,,M.‘?“.'.i. v. B 0} . .
Mean

N Pesticides/PCBs

44-DDD

5

| Dieldrin

'MGKG

0.70316

0.00789

0.00789

0.02072 J
0.07891

1.17773

0.01115

0.01469

0.00789

MACTEC Engineering and Consuiting, Inc.
§1226.24

P\WI-GVI\COE-NAE\Battelle\Centredale\T 24 - BERA\Interim FinahCPCS\EPC-AE(rev), EPC CT
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Table 82
Medium-Specific Exposure Point Concentration Summary - Central Tendency
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: American Eel
Exposure Medium: Whole Body

Scenario Timeframe: Current/Future Land Use

gamma-Chlordar
Heptachlor Epoxide

Exposure Chemical of Units Arithmetie 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
LYMAN MILL (continued) gamma-BHC

Technical Chlordane

Inorganics

Barium

|Cobalt
_|Coppex |

Manganese

Aluminum
Cadmium

Chre

Tron
Le

Zine

Dioxins/Furans

f2RTeTCDE
Toxicity Equivalency

2,3,7,8-TCDD

Toxicity Equivale:

Toxicity Equivalency (PCB) - Mammals ~~ "~
Toxicity Equivalency (PCB A8

Toxicity Equivalency (PCB) - Fish_

ds

~0.0000001
0.000181

0.00000006

..0:000000 0.00000006  f ..
© 0.000248

0.0000604

..... 0c 0.0000323 |
AN Sre e e 0000039 ............. 0000024l . . N .
MG/KG 0.00000137 NC 0.00000253 0.00000137 MG/KG Mean [©)

MACTEC Engineering and Gonsulting, Inc.

51226.24
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Table 82
Medium-Specific Exposure Point Concentration Summary - Central Tendency
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: American Ecl
|IExposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected

Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

DYERVILLE Semivolatile Organics

....................................................... 1,1"-Biphenyl MG/KG 0.00040 NC 0.00042 J 0.00040 MG/KG Mean

[ERRR . e oaphthens . S oooigs NG 000238 . s o R Mo

...................................................................... LT wooore L RE T e MG/I\G B

“lan

_ |Pibenzo(a,anthrac DE e MOKG 0.00068 1 NC . oo)...oo07 T 000017 f . MOGKG
Dibenzofuran o MOKG 007 ) NG 000084 T 00007 MG/KG
Fluomxgghenc e MG/KG 0.00539 B NC 0.00539 MG/KG

0.03543

"[rectnical Chi

Inorganics

ordane

Aluminum
Barjum_
Cadmium

_ Chromium

Mercury (methyl)

MG/KG

MACTEC Engineering and Consuiting, Inc.
51226.24 .
PAWS-GVT\COE NAEBaltelle\Centredale\T 24 - BERA\nterim Fina\CPCS\EPC-AE(rev), EPC CT Page 7 of 8 9/23/2004, 8:42 AM
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Table 82
Medium-Specific Exposure Point Concentration Summary - Central Tendency
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timef{rame: CurrentFuture Land Use

Medium? American Ecl
Exposure Medium: Whole Body

Exposure Chemniical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
DYERVILLE (costinued) Nickel MG/KG 0.0538 NC 0.0623 J 0.0538 MGKG Mean 2)
e R R R O [ s SooaTR F P e I B &
Dioxins/Furans
2,3,7,8-TCDD 0.00007496 0.00005165 MG/KG Mean 2)
o 57
" [Toxicity Bquivalency - Birds 0.0000523 MG/KG Mean @
................... . Téii‘"c'ity'Edliivvaléhcy'-' Fishm‘“ S o005 Moka 1 N oy
""" "|Toxicity Bquivalency (PCB) - Mammals 0.0000251 100000251 | MGKG " Mean

Toxicity Equivalency (PCB) - Fish

0.00000106

0.00000106

"0.00000106

MG/KG

(1) Chemicals of potential concern are identified in Table 10 and apply to the site exposure areas.

When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(2) Mean: Arithmetic Mean

(3) Max: Maxirnum, 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 arc neither normally nor log-normally distributed. The data are therefore assumed to be non-parametrically distributed.
N - The Shapiro-Willk W Test inditates that the data are normally distributed.

Qualifier Definitions:

T = Value is estimated.

m/Kg = milligrams per kilogram

EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithunetic mean

MACTEC Enoineering and Consutting, inc.

51226.24
PAW9-GVT\CA,

sattefis\Cenlredale\T24 - BERA\Interim FinahCPCS\EPC-AE(rev), EPC CT

Page

Prepared by: KIA
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Table 83

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: American Eel

Exposure Medium: Whole Body

et

Exposure Point Concentration

Exposure Chemical of Units Arithmetic 95% UCL Maximum
Point > Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ASSAPUMPSET Semivolatile Organics

2-Methylnaphthalene

0.02339

0.00179

0.00871

0.02459

0.02339

) Technical Chlordane

0.00319

0.00138

0.00319

“[Total PAH MG/KG 0.03390 0.05098 7 0.05098 MGKG Max &)
Pesticides/PCBs
4,4.DDD MO/KG 0.00451 NC 0.00828 i 0.00828 MG/KG Max I0)

Inorganics

Aluminum

Mercury

MACTEC Engineering and Consulting, Inc.

51226.24

PAWS-GVT\COE-N

tredale\T24 - BER.

FinahCPCs\EPC-AE(rev), EPC RME

Page 1 of 9
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Table 83

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

American Eel

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe; Current/Future Land Use

Medium: American Eel
Exposure Medium: Whole Body

l@s
R

0.137
.309

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
APUMPSET (continucd) Mercury (methyl)

Dioxins/Furans

2,3,7,8-TCDD

] Toxicity Equivalency - Fish

0.00000153

0.00000179

Semivolatile Organics

0.00121°
0.00094

0.00551

95% UCL-NP
95% UCL-NP

Pesticides/PCBs

4,4-DDD

0.20781

0.25318

... 95% UCL-T
95% UCL-NP

MG/KG

MACTEC Enainearing and Consulting, Inc.

51226.24 /
PAWS-GVNCY

.allalle\Centredale\T24 - BERA\Interim FinahCPCS\EPC-AE(rev), EPC RME
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Table 83

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
American Eel

Scenario Timeframe: Current/Future Land Use

Medium: American Eel
Exposure Medium: Whole Body

IS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

_[Technical Chlordane

. et M
Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Coneern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier) ’
GREYSTONE (continued) gamma-Chlordane MG/KG 0.0055 0.0069 0.00902 J 0.0069 MGKG 95% UCL-N (2)

Inorganics

95% UCL-T 3

To:

95% UCL-NP @

Toxicity Equivalency (PCB) - Fish MGKG | 0.0000000846 NC " 0.0000000846 0.0000000846
ALLENDALE b Semivolatile Organics
............................................................ 1,1'-Bipheny! MGKG 0.0006275000 0.000656137 0.0007000000 J 0.0006561374 MG/KG 95% UCL-T (3)
MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVT\COE-NAEBattske\Centrodale\T24 - BERA\Intsrim FinaCPCS\EPC-AE(rev), EPC RME Page 3 of 9 9/23/2004, 8:42 AM
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Table 83
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: American Eel

Scenario Timeframe: Current/Future Land Use

Exposure Medium: Whole Body

0.00187

0.01233
000170,
0.00417

0.00189
0.00459

~o0ses
0.05118

95% UCL-NP

95% UCL-NP

95% UCL-T

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chentical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
ALLENDALE (continucd) 2-Methylnaphthalene 0.00315 0.00357 0.00445 0.00357 MG/KG 95% UCL-N

Technical Chlordane

95% UCL-NP

98 UCLT
95% UCL-NP

95% UCL-NP

_ [Inorganics

“MGKG
MGG, |

Aluminum

95% UCL-N
95% UJCL-NP

| 95%UCL-NP__ |

95% UCL-NP |

95% UCL-NP

MACTEC Enginearing and Consulting, Inc.

51226.24
P:\wsc\mc{

.attelie\Centradale\T24 - BERAUnterim FinahCPCS\EPC-AE(rev), EPC RME

9/23/20(' ‘

2 AM



http:51226.24

( ( (

Table 83
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Potut Concentration

Exposure Chemical of Units Arithmetic 95% UCL Maximum
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistle Rationale
Interest (1) (qualifier)

ALLENDALE (continued)

95% UCL-T

Dioxins/Furans
2,3,7,8-TCDD

95% UCL-NP | @ -

0000042

Toxicity Equivalency (PCB) - Fish 0.00000189

Semivolatile Organics

- 0.00128

0.00193

95% UCL-T

95% UCL-T
Total PAH MGKG 0.06141 0.07662 T 0.1109 0.07662 MG/KG 95% UCL-T 3)
MACTEC Enginearing and Consulting, Inc.
51226.24 .
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Table 83
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: American Ecl
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)
LYMAN MILL (continucd) Pesticides/PCBs

4. 0

Technical Chlordane

0.70316

117773
L1
0.00255

0.95861

95% UCL-T

95% UCL-T

95% UCL-N
95% U
95% UCL-NP

95% UCL-NP

Inorganics

Ifhallillm

Zinc

0.00815

95% UCL-NP

95% UCL-T

95% UCL-T

MACTEC Engineering and Consulting, Inc.

51226.24
PAWS-GVT\CQ
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Table 83
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
American Eel

Vet

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifter) e
LYMANMILL (continued) Dioxins/Furans
0.0001401 0.0001798 0.00024673 0.0001798 95% UCL-N [

Toxicity Equivalency (PCB) - Fish

0.00000137

0.00000253

0.000181

0.000181

0.00000253

___|Semivolatile Organics
{1,1Biph

040

| Pesticides/PCBs

. jgamma-t
Heptachlor Epoxide
Technical Chlordane MG/KG 0.31006 NC 0.38798 0.38798 MG/KG Max (3)
MACTEC Engineering and Consulting, Inc.
51226.24
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http:51226.24

Table 83
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

Inorganics

Aluminum

Toxicity Equivalency (PCB) - Fish

0.00000106

0.0000757

0.0000756

0.0000198

0.00000106

0.00000106

" {Vanadium MG/KG 0.00778 0.00778 MG/KG Max
.| Dioxins/Furans
“[23.7,8-TcDD MG/KG 0.00005165 NC 0.00007496 0.00007496 MG/KG Max 5)

(1) Chemnicals of potential concern are identified in Table 10 and apply to the site exposure areas.
‘When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.
(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution
(3)95% UCL-T: 95% Upper Conccx‘nmtiou 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.

MACTEC Engineering and Consuiting, Inc.

51226.24
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Table 83
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
American Eel

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

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

Exposure Chemical of Units Arithmetie 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic Rationale
Interest (1) (qualifier)

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:
T = Value is estimated.

mg/Kg = milligrams per kilogram

EPC =Exposure Point Concentration Prepared by: KJA

Checked by: RAR

UCL = Upper Confidence Limit on the arithmetic mean

MACTEC Engineering and Consuiting, Inc.

51226.24
P:AW9-GVT\COE-NAE 16\T 24 - BERAVInterim Fina\CPCS\EPC-AE(rav), EPC RME Page 9 of 9 9/23/2004, 8:42 AM
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CBR-BASED HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET BROWN BULLHEAD TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR |b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1-Biphenyi 3/3 MGIKG 0.00076 0.00064 B o
2-Methylnaphthalene 3/3 MGIKG 0.0243 0.0173 1.79 15.96 9.7E-03 1.1E-03
Acenaphthene 2/3 MG/KG 0.00041 0.00041 3.5 1.2E-04
Acenaphthylene 3/3 MG/KG 0.0012 0.00091 )
Anthracene 3/3 MG/KG 0.00105 0.00079 34 6.3 2.3E-04 1.2E-04 |
[Benzo(a)anthracene 1/3 MG/KG 0.00808 0.00334 17.5 1.9E-04 o
Benzo(a)pyrene 1/3 MG/KG 0.00791 0.00329 1.93 2.1 1.7E-03 1.6E-03
Benzo(b)fluoranthene 1/3 MG/KG 0.01058 0.004177
Benzo(g,h.i)perylene 1/3 MG/KG 0.00462 0.00219
Benzo(k)fluoranthene 1/3 MG/KG 0.00894 0.00363
Chrysene 1/3 MG/KG 0.01161 0.004520 2.6 1.7E-03
Dibenzo(a,h)anthracene 1/3 MG/KG 0.00129 0.00108
Dibenzofuran 3/3 MG/KG 0.00067 0.00055
Fluoranthene 3/3 MG/KG 0.02088 0.00960 0.22 4.4E-02
Fluorene ~ 3/3 MG/KG 0.00119 0.00090 189 4.7E-06
Indeno(1,2,3-cd)pyrene 1/3 MG/KG 0.00653 0.00283
Naphthalene 2/3 MG/KG 0.01204 0.00774 17 4.6E-04
Phenanthrene 3/3 MG/KG 0.00776 0.0071 0.78 0.78 9.1E-03 9.1E-03 |
Pyrene 1/3 MG/KG 0.01562 0.005867 1.08 10 5.4E-03 5.9E-04
Total PAH' 3/3 MG/KG 0.1145 0.07003
Total Semivolatile Organics 2.8E-02 5.7E-02
Pesticides
4,4'-DDD 2/3 MG/KG 0.00413 0.00236 0.008 0.6 3.0E-01 3.9E-03
4,4'-DDE 3/3 MG/KG 0.0237 0.01270 0.042 0.29 3.0E-01 4 4E-02
alpha-Chlordane 2/3 MG/KG 0.00288 0.00174 B
gamma-Chlordane 1/3 MG/KG 0.0013 0.00094
Total Pesticides 6.0E-01 4.8E-02
Inorganics/Metals
Aluminum 3/3 MG/KG 13.5 . 9.94 1 8 9.9E+00 1.2E+00
Barium 3/3 MG/KG 121 - - . 0.923 0.41 "~ 2.3E+00
Beryllium 1/3 MGIKG 0.000348 0.000348 5.13 6.8E-05 L
iCadmium 3/3 MGI/KG 0.0319 0.015 0.06 0.12 2.5E-01 1.2E-01
Chromium 373 MG/KG 0.1 ~ 0.091

MACTEC Engineering Consulting, Inc.
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TABLE 84
CBR-BASED HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET BROWN BULLHEAD TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL
Cobalt S 3/3 MG/KG 0.0456 0.0396 N )
Copper 3/3 MG/KG 0.688 0.5803 1.6 | 36E-01
Iron 3/3 MG/KG 58.1 50 O o
Lead 3/3 MG/KG 0.129 0.0894 2.55 4.02 3.5E-02 2.2E-02
Manganese 3/3 MG/KG 542 4.32 18.4 2.3E-01
Mercury 3/3 MG/KG 0.137 0.077 0.093 0.04 8.2E-01 1.9E+00
Mercury (methyl) 3/3 MG/KG 0.145 0.077 1.91 2 4.1E-02 3.9E-02
Nickel 3/3 MG/KG 0.0439 0.0381 0.59 0.59 6.5E-02 6.5E-02
Selenium 2/3 MG/KG 0.196 0.194 0.14 0.18 1.4E+00 11E+00 |
Silver 2/3 MG/KG 0.0236 0.0212 5.36 1650 3.9E-03 1.3E-05
Thallium 1/3 MG/KG 0.00315 0.00315 2.72 1.2E-03 o T
Vanadium - 2/3 MG/KG 0.0711 0.0706 0.02 041 | 35E+00 | 1.7E-01
Zinc 2/3 MG/KG 12.2 9.78 3.9 4.5 2.5E+00 2.2E+00
Total Inorganics/Metals 1.9E+01 9.4E+00
Dioxins ~
2,3,7,8-TCDD"* ' 1/3 MG/KG 0.00000151 0.000000605 0.00015 0.00023 | 4.0E-03 | 2.6E-03
Toxicity Equivalency - Fish 3/3 MG/KG 0.00000263 0.00000220 0.00015 0.00023 1.5E-02 9.6E-03
Total TCDD TEQ 1.5E-02 9.6E-03
Total[  1.9E+01 ][ 9.6E+00

Notes:

[a] CT and RME EPCs presented in Tables 80 and 81, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c]) Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

'Analyte is not included in the Hl totals.

2 HQs for 2,3,7.8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.

Prepared by: SGD
Checked by: RAR
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TABLE 85 (
CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE WHITE SUCKER TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c}]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1"-Biphenyl 10/10 MG/KG 0.001 0.001 1
2-Methyinaphthalene 10/10 MG/KG 0.00852 0.00554 1.79 15.96 3.1E-03 3.5E-04
Acenaphthene 10/10 MG/KG 0.00404 0.00404 3.5 1.2E-03
Acenaphthylene 10/10 MG/KG 0.00482 0.00388
Anthracene 10/10 MG/KG 0.006 0.005 3.4 6.3 1.3E-03 7.3E-04
Benzo(a)anthracene 8/10 MG/KG 0.00227 0.00175 17.5 1.0E-04
|Benzo(a)pyrene 1710 MG/KG 0.00112 0.00112 1.93 21 5.8E-04 5.3E-04
{Benzo(b)fluoranthene 4/10 MG/KG 0.00148 0.00148 '
. Benzo(g,h,i)perylene 1/10 MG/KG 0.000088 0.000988
- IBenzo(k)fluoranthene 4710 MG/KG 0.00141 0.00141
{IChrysene 8/10 MG/KG 0.00557 0.00316 2.6 1.2E-03
IDibenzo(a,h)anthracene 4/10 MG/KG 0.00039 0.00039
{[Dibenzofuran 10/10 MG/KG 0.00417 0.00355
AFluoranthene 10/10 MG/KG 0.0170 0.01304 0.22 5,9E-02
Fluorene 10/10 MG/KG 0.00808 0.00608 189 3.2E-05
Naphthalene 1/10 MG/KG 0.00232 0.00232 17 1.4E-04
[Phenanthrene 10/10 MG/KG 0.0172 0.0172 0.78 0.78 2.2E-02 2.2E-02
Pyrene ~ 5/10 MG/KG 0.00576 0.00576 1.08 10 5.3E-03 5.8E-04
Total PAH' 10/10 MG/KG 0.07101 0.07101
Total Semivolatile Organics 3.5E-02 8.4E-02
Pesticides
4,4'-DDD 10/10 MG/KG 0.0218 0.0174 0.008 0.6 2.2E+00 2.9E-02°
4,4'DDE 10/10 MG/KG 0.05130 0.04306 0.042 0.29 1.0E+00 1.5E-01°*
4.4'-DDT 6/10 MG/KG 0.00626 0.00626 0.26 0.464 2.4E-02 1.3E-02
alpha-Chlordane 10/10 MG/KG 0.02431 0.02094
Dieldrin 3/10 MG/KG 0.00417 0.00417 1 1.21 4,2E-03 3.4E-03 |
gamma-BHC 2/10 MG/KG 0.00081 0.00081 6.13 79 1.3E-04 1.0E-05
gamma-Chlordane 10/10 MG/KG 0.0112 0.0112
Heptachior Epoxide 3/10 MG/KG 0.00081 0.00081 0.016 0.02 5.1E-02 4.1E-02
Technical Chlordane 10/10 MG/KG 0.2820 0.2820 0.01 0.01 2.8E+01 2.8E+01
Total Pesticides 3.1E+01 2.8E+01
PCBs
Aroclor, Total [ 10/10 | MG/KG ] 025748 | 0.26748 | [ ] |
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TABLE 85

CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE WHITE SUCKER TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] | NOAEL LOAEL NOAEL LOAEL
Aroclor-1254 e | __10/10 MG/KG 0.20236 0.20236 0.98 1.53 2.1E-01 1.3E-01
Aroclor-1268 10/10 MG/KG 0.05512 0.05512 0.45 1.2E-01
Total PCBs 2.1E-01 2.5E-01
Inorganics/Metals
Aluminum 10/10 MG/KG 48.1 30.3 1 8 3.0E+01 3.8E+00
Antimony 3/10 MG/KG 0.00105 0.00105 5 9 2.1E-04 1.2E-04
Barium 10/10 MG/KG 0.913 0.913 0.41 o 2.2E+00
Beryllium 10/10 MG/KG 0.00595 0.00518 513 1.0E-03
Cadmium 7/10 MG/KG 0.0289 0.0289 0.06 0.12 4.8E-01 2.4E-01
Chromium 6/10 MG/KG 0.118 0.118
Cobalt 10/10 MG/KG 0.0791 0.0791
Copper 10/10 MG/KG 1.18 1.01 1.6 6.3E-01
Iron 10710 MG/KG 55.9 48.2 T
Lead 1/10 MG/KG 0.012 0.012 255 4.02 4.7E-03 3.0E-03
Manganese 10/10 MG/KG 9.57 6.21 18.4 3.4E-01
(Mercury 10/10 MG/KG 0.190 0.190 0.04 4.7E+00
[IMercury (methyl) 10/10 MG/KG 0.193 0.193 1.91 2 1.0E-01 9.6E-02
Nickel ~ 10/10 MG/KG 0.0705 0.0705 0.59 0.59 1.2E-01 1.2E-01
Silver 1/10 MG/KG 0.0308 0.0308 5.36 1650 5.8E-03 1.9E-05
Thallium 5/10 MG/KG 0.00193 0.00193 272 7.1E-04
Vanadium 7/10 MG/KG 0.101 0.101 0.02 ~0.41 _ 5.1E+00 2.5E-01
Zinc 10/10 MG/KG 18 16 3.9 4.5 4.1E+00 3.6E+00
Total Inorganics/Metals 4.1E+01 1.6E+01
Dioxins
2,3,7,8-TCDD™* 7710 MG/KG 0.00000122 0.0000007 0.00015 | 0.00023 | 4.7E-03 _3.0E-03
Toxicity Equivalency - Fish 10/10 MG/KG 0.00000289 | 0.00000188 0.00015 0.00023 1.3E-02 8.2E-03
Toxicity Equivalency (PCB) - Fish 171 MG/KG 0.00000052 | 0.000000520 { 0.00015 0.00023 3.5E-03 2.3E-03
Total TCDD TEQ 1.6E-02 1.0E-02
Totall __7.2E+01 || 4.4E+01

-~

Notes:

[a] CT and RME EPCs presented in Tables 80 and 81, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

'Analyte is not included in the HI totals.

2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
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TABLE 86

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE WHITE SUCKER AND FALLFISH TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1-Biphenyl 10710 MG/KG 0.0011 0.00099 -
2-Methylnaphthalene 10/10 MG/KG 0.00383 0.00383 1.79 15.96 21E-03 | 24E04
Acenaphthene 10/10 MG/KG 0.00397 0.00350 3.5 1,0E-03
Acenaphthylene 10/10 MG/KG 0.00268 0.00215
Anthracene 10/10 MG/KG 0.00312 0.00271 3.4 8.3 8.0E-04 4.3E-04
Benzo(a)anthracene 10/10 MG/KG 0.0022 0.0013 17.5 7.4E-05
Benzo(a)pyrene 10/10 MG/KG 0.0024 0.00095 1.93 21 4.9E-04 4.5E-04 "
Benzo(b)fluoranthene 10/10 MG/KG 0.0025 0.0012 -
Benzo(g,h,i)perylene 2/10 MG/KG 0.000632 0.000632
Benzo(k)fluoranthene 10/10 MG/KG 0.0021 0.0011
Chrysene 10/10 MG/KG 0.0030 0.0019 26 7.3E-04
|IDibenzo(a,h)anthracene 10/10 MG/KG 0.00040 0.00027
_IDibenzofuran 10/10 MG/KG 0.00248 0.00248
‘IFluoranthene 10/10 MG/KG 0.0106 0.00826 0.22 3.8E-02
[Fluorene 10/10 MG/KG 0.00407 0.00407 189 2.2E-05
[lindeno(1,2,3-cd)pyrene 10/10 MG/KG 0.00079 0.00079
[Naphthalene 10/10 MG/KG 0.00284 0.00284 17 1.7E-04
- ||lPhenanthrene 10/10 MG/KG 0.0114 0.00958 0.78 0.78 1.2E-02 1.2E-02
[Pyrene 10/10 MG/KG 0.00283 0.00229 1.08 10 2.1E-03 2.3E-04
Total PAH' 10/10 MG/KG 0.05889 0.0505
Total Semivolatile Organics 2.0E-02 5.1E-02
_|IPesticides
4,4'-DDD 10/10 MG/KG 0.0126 0.0126 0.008 0.6 1.6E+00 21E-02
4,4-DDE 10/10 MG/KG 0.02869 0.02869 0.042 0.29 6.8E-01 9.9E-02%"
4,4-DDT 10/10 MG/KG 0.00686 0.00686 0.26 0.464 2.6E-02 1.5E-02
alpha-Chlordane 10/10 MG/KG 0.0236 0.0168
" IDieldrin 10710 MG/KG 0.00866 0.00537 1 1.21 5.4E-03 4.4E-03
,gamma—BHC 9/10 MG/KG 0.0002 0.0002 6.13 79 3.3E-05 2.5E-06
gamma-Chlordane 10/10 MG/KG 0.0089 0.0089
Heptachlor Epoxide 10/10 MG/KG 0.00070 0.00061 0.016 0.02 3.8E-02 3.1E-02
Technical Chlordane 10/10 MG/KG 0.674 0.346 0.01 0.01 3.5E+01 3.5E+01
Total Pesticides 3.7E+01 3.5E+01
PCBs
({ArocTor, Total [ 10710 MGKG [ 2.9178 | 16127 | |
MACTEC Engineering Consulting, Inc.
51226.24
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TABLE 86
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE WHITE SUCKER AND FALLFISH TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL
Aroclor-1254 10/10 MG/KG 2.8888 1.5832 0.98 1.53 1.6E+00 1.0E+00
Aroclor-1268 10/10 MG/KG 0.03843 0.02949 0.45 6.6E-02
_ Total PCBs 1.6E+00 1.1E+00
Inorganics/Metals
Aluminum 10/10 MG/KG 8.02 8.02 1 8 8.0E+00 1.0E+00
Barium 10/10 MG/KG 1 0.7 0.41 1.7E+00
Cadmium 10710 MG/KG 0.0316 0.0241 0.06 0.12 4.0E-01 2.0E-01
Chromium 8/10 MG/KG 0.112 0.112
Cobalt 10/10 MG/KG 0.103 0.0889
Copper 10/10 MG/KG 0.872 0.872 1.6 5.5E-01
Iron 10/10 MG/KG 23.8 23.8 R
Lead 6/10 MG/KG 0.349 0.16 2.55 4.02 6.3E-02 4.0E-02
Manganese 10/10 MG/KG 8.36 6.78 184 3.7E-01
Mercury 10/10 MG/KG 0.136 0.136 0.04 3.4E+00
Mercury (methyi) 10/10 MG/KG 0.147 0.147 1.91 2 7.7E-02 7.4E-02
Molybdenum 3/10 MG/KG 0.0939 0.0939 o R
Nickel 10/10 MG/KG 0.147 0.147 0.59 0.59 2.5E-01 2.5E-01
Selenium 10/10 MG/KG 0.313 0.285 0.14 0.18 2.0E+00 1.6E+00
Vanadium 4/10 | MGKG 0.097 0.097 002 | o041 49E+00 | 24E-01
Zinc 10/10 MG/KG 234 20.9 3.9 4.5 5.4E+00 4.6E+00
Total inorganics/Metals 2.1E+01 1.4E+01
Dioxins
2,3,7,8-TCDD ¢ 11711 MG/KG 0.0006018 | 0.0003330 | 0.00015 | 0.00023 2.2E+00 1.4E+00
Toxicity Equivalency - Fish 11711 MG/KG 0.000603 0.000334 0.00015 0.00023 2.2E+00. 1.5E+00. -
Toxicity Equivalency (PCB) - Fish 4/4 MG/KG 0.00000455 0.00000236 0.00015 0.00023 1.6E-02 1.0E-02
Total TCDD TEQ 2.2E+00 1.5E+00
~ Total __6.2E+01 | 5.1E+01

Notes:

[a] CT and RME EPCs presented in Tables 80 and 81, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

'Analyte is not included in the Hi totals.

2 HQs for 2,3,7.8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.

Prepared by: SGD
Checked by: RAR

MACTEC Engineering Consulting, Inc.

T24 - BER.

{

§

K“

FinahCPCs\Biota_EPCS - Final{rev)WS-APB-Final (+April)

Page 2 of 2

9/23/2004




e

( ( (
s ~ TABLc 87 :
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL WHITE SUCKER TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central CBR [b] Hazard Quotients [c]
Frequency RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1'-Biphenyl 10/ 10 MG/KG 0.0014 0.0012 ]
2-Methylnaphthalene 10710 MG/KG 0.00422 0.00422 1.79 15.96 24E-03 | 26E-04
Acenaphthene 10/10 MG/KG 0.00406 0.00406 3.5 1.2E-03
Acenaphthylene 10/10 MG/KG 0.00355 0.00297 o
Anthracene 10/10 MG/KG 0.00353 0.00353 34 6.3 1.0E-03 5.6E-04
Benzo(a)anthracene 10/10 MG/KG 0.00946 0.00447 17.5 2.6E-04
[Benzo(a)pyrene 10/10 MG/KG 0.01469 0.00488 1.93 2.1 2.5E-03 2.3E-03
[Benzo(b)fluoranthene 10/10 MG/KG 0.0067 0.0067
Benzo(g,h,i)perylene 2/10 MG/KG 0.01143 0.00376
Benzo(k)fluoranthene 10/10 MG/KG 0.01739 0.0059
Chrysene 10/10 MG/KG 0.02304 0.00815 2.6 3.1E-03
Dibenzo(a,h)anthracene 10/10 MG/KG 0.00268 0.00096
Dibenzofuran 10/10 MG/KG 0.0033 0.00329
Fluoranthene 10/10 MG/KG 0.0353 0.0220 0.22 1.0E-01
Fluorene 10/10 MG/KG 0.00667 0.00515 189 2.7E-05
Indeno(1,2,3-cd)pyrene 10/10 MG/KG 0.01347 0.0043 .
Naphthalene 10/ 10 MG/KG 0.00351 0.00351 17 2.1E-04
Phenanthrene 10/10 MG/KG 0.0212 0.0154 0.78 0.78 2.0E-02 2.0E-02
Pyrene 10/10 MG/KG 0.0142 0.0106 1.08 10 9.8E-03 1.1E-03
Total PAH' 10/10 MG/KG 0.1791 0.1149 B
Total Semivolatile Organics 4.0E-02 1.2E-01
Pesticides
4,4-DDD  ~ 10/10 MG/KG 0.06351 0.03866 0.008 0.6 4.8E+00 6.4E-02
4,4'-DDE 10/10 MG/KG 0.2134 0.1309 0.042 0.29 3.1E+00 4.5E-01
4,4'-DDT 10/10 MG/KG 0.0052 0.0037 0.26 0.464 1.4E-02 8.0E-03
alpha-Chlordane 10/10 MG/KG 0.0469 0.03963
Dieldrin 10/10 MG/KG 0.0086 0.00556 1 1.21 5.6E-03 4 6E-03
gamma-BHC 9/10 MG/KG 0.00021 0.00021 6.13 79 3.4E-05 2.7E-06
gamma-Chlordane 10/10 MG/KG 0.02921 0.02921
Heptachlor Epoxide 10/10 MG/KG 0.0017 0.0014 0.016 0.02 8.8E-02 7.0E-02
Technical Chiordane 10/10 MG/KG 2.5751 1.3657 0.01 0.01 1.4E+02 1.4E+02
Total Pesticides 1.4E+02 1.4E+02
PCBs
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TABLE 87
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL WHITE SUCKER TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central CBR [b] Hazard Quotients [c]
Frequency RME |a] Tendency [a] NOAEL LOAEL NOAEL LOAEL
Aroclor, Total 10/10 MG/KG 5.25493 4.22949 ~ B
Aroclor-1254 10/10 MG/KG 5.2136 4.19359 0.98 1.53 4.3E+00 |  27E+00
Aroclor-1268 10/10 MG/KG 0.0437 0.03590 0.45 8.0E-02
Total PCBs 4.3E+00 2.8E+00
Inorganics/Metals
Aluminum 10/10 MG/KG 69.9 48.6 1 8 | 49E+01 | 6.1E+00
Antimony 0.01 0.01 5 9 2.0E-03 1.1E-03
Arsenic 0.0276 0.0276
Barium 10/10 MG/KG 1.58 1.10 0.41 2.7E+00
Beryllium 0.00824 0.00579 5.13 1.1E-03
Cadmium 10/10 MG/KG 0.0228 0.0184 0.06 0.12 3.1E-01 1.5E-01
Chromium 8/10 MG/KG 0.378 0.270
Cobait 10/10 MG/KG 0.0904 0.0775
Copper 10/10 MG/KG 0.977 0.840 1.6 5.3E-01
fron 10/10 MG/KG 128 75
Lead 6/10 MG/KG 0.594 0.428 2.55 4.02 1.76-01 1.1E-01
Manganese 10/10 MG/KG 7.49 7.49 18.4 4.1E-01
Mercury 10/10 MG/KG 0.118 0.0984 0.04 2.5E+00
Mercury (methyl) 10/10 MG/KG 0.109 0.0927 1.91 2 4.9E-02 4.6E-02
Molybdenum 3/10 MG/KG 0.0456 0.0363
Nickel 10/10 MG/KG 0.186 0.154 0.59 0.59 2.6E-01 2.6E-01
Selenium 10/10 MG/KG 0.214 0.214 0.14 0.18 1.5E+00 1.2E+00
Silver - 0.0167 0.0167 5.36 1650 3.1E-03 1.0E-05
Vanadium 4/10 MG/KG 0.166 0.127 0.02 0.41 6.4E+00 3.1E-01
Zinc 10/ 10 MG/KG 22.2 20.6 3.9 4.5 5.3E+00 4.6E+00
Total Inorganics/Metals 6.3E+01 1.8E+01
Dioxins
2,3,7,8-TCDD 11711 MG/KG 0.00076657 0.0005549 0.00015 0.00023 3.7E+00 2.4E+00
Toxicity Equivalency -V‘Fi;hw_‘ - 11/11 MG/KG 0.000768 0.000557 0.00015 0.00023 3.7E+00 2.4E+00
Toxicity Equivalency (PCB) - Fish 4/4 MG/KG 0.00004880 0.00001235 0.00015 0.00023 8.2E-02 5.4E-02
Total TCDD TEQ 3.8E+00 2 5E+00
Total|  _2.2E+02 || 1.6E+02
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TABLE 87

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL WHITE SUCKER TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Chemical Detection Units Medium Central CBR [b] Hazard Quotients [c]
Frequency RME {[a] Tendency [a] NOAEL I LOAEL NOAEL LOAEL
Notes:
[a] CT and RME EPCs presented in Tables 80 and 81, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
'Analyte is not included in the HI totals.
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
Prepared by: SGD
Checked by: RAR
MACTEC Engineering Consulting, Inc.
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TABLE 88

INCREMENTAL RISK SUMMARY FOR WHITE SUCKER TISSUE (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

iAllendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Technical Chiordane 3.5E+01 3.5E+01 2.8E+01 2.8E+01 6.4E+00 6.4E+00
Selenium T 2.0E+00 1.6E+00 2.0E+00 1.6E+00
Toxicity Equivalency - Fish 2.2E+00 1.5E+00 1.3E-02 8.2E-03 2.2E+00 1.4E+00
Zinc 5.4E+00 4.6E+00 4.1E+00 3.6E+00 1.2E+00 1.1E+00
Arocior-1254 1.6E+00 1.0E+00 2.1E-01 1.3E-01 1.4E+00  9.0E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk

Lyman Greystone

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Technical Chlordane 1.4E+02 1.4E+02 2.8E+01 2.8E+01 1.1E+02  1.1E+02
Aroclor-1254 4.3E+00 2.7E+00 2.1E-01 1.3E-01 41E+00 2.6E+00
Toxicity Equivalency - Fish ~ | 3.7E+00 2.4E+00 1.3E-02 8.2E-03 3.7E+00 2.4E+00
Aluminum 4.9E+01 6.1E+00 3.0E+01 3.8E+00 1.8E+01  2.3E+00
Selenium 1.5E+00 1.2E+00 1.5E400 1.2E+00
Zinc 5.3E+00 4.6E+00 4.1E+00 3.6E+00 11E+00  9.8E-01
Barium 2.7E+00 22E+00 | 4.6E-01
4.4-DDE 3.1E+00 4 5E-01 1.0E+00 1.5E-01 2.1E+00  3.0E-01
Vanadium 6.4E+00 3.1E-01 5.1E+00 2.5E-01 1.3E+00  6.3E-02
4,4-DDD 4,8E+00 6.4E-02 | 22E+00 29E-02 | 2.7E+00 3.5E-02
Notes:

Risk estimates as calculated and presented in Tables 85 through 87.
Incremental risks calculated for all analytes with NOAEL-based HQs’ greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

" LOAEL-based HQs were used when NOAEL-based values were not available.
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TABLE 89
WEIGHT-OF-EVIDENCE INTEGRATION: DEMERSAL/OMNIVOROUS FiSH POPULATIONS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Assessment Endpoint 2. Protection and maintenance of demersal, omnivorous fish populations
as a forage base or sport fishery.

A. Do field surveys of demersal fish populations indicate presence/absence of ecological integrity?

B. Do measured and modeled concentrations of COPCs or toxic equivalencies (TEQSs) in eggs and/or tissues of
demersal, omnivorous fish (such as carps, suckers, other cyprinids, bullheads, turfles or American eel) exceed
benchmarks for adverse effects on survival, growth, reproduction or embryo development?

Measurement Endpoints®

A ,. Fish length-weight relationships and condition indices relative to habitat characterization

A ,. Percent gross lesions in individual fish

A ;. Demographic structure analysis of dominant species

A 4. Species richness and relative abundance of ichthyoplankton

B,. Comparison of measured concentrations or toxic equivalencies in fish tissue to literature derived CBRS
B,. Comparison of modeled concentrations or toxic equivalencies in eggs and fish tissue to site-specific CBRs
B ;. Partial life cycle laboratory bioassay using channel catfish eggs, embryos, and fry

Weight-of-Evidence Integration®

WEIGHT
Low - Medium -
RISK/MAGNITUDE Low Medium Medium High High
B,

Yes/High

A;
Yes/Low

A,
Undeterminate

A1 BZ! Ba

No/Low

A,
No/Very Low

MACTEC Engineering and Consulting, Inc.
51226.24
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TABLE 89
WEIGHT-OF-EVIDENCE INTEGRATION: DEMERSAL/OMNIVOROUS FISH POPULATIONS

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Risk Conclusion:

Demersal, omnivorous fish populations that occur within the study area may be at substantial risk of harm due to
exposure to Site-related contaminants in surface water, sediment, and tissue residues.

Notes:
a. Measurement endpoints and assigned weights are discussed in Section 2.6.
b. WOE integration is discussed in Section 5.4.

Prepared by: NAR
Checked by: SGH
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Table 90

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Mcdium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
ASSAPUMPSET Semivolatile Organics

“|Total PAH

1,1 "-Biphenyl

0.00055 0.00055

"0.01986

005047 T 0.06872

Pesticides/PCBs

0.0054

0.00353

0.00224

0.15253

0.00796

0.00051

0.12021 17 o0.0s84s MGKG | Mean @

152

0.00120 0.00122

MACTEC Engineering and Consulting, Inc.
51226.24

PAWS-GVT\COE-NAE\Battelle\Cenlredale\T24 - BERA\Interim Final\CPCs\EPC-LB{rev), EPC CT
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Table 90

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
ASSAPUMPSET (continued) Tron MG/KG 14.8 NC 167 148 MG/KG Mean @
(Referemurm) ................. g e e e R 00204 ......4466.1.5.:8, .............. B Mm ..................... i

Zinc
Dioxins/Furans

7000000561

Toxicity Bquivalency - Fish 1 Meke 0.00000517 NC 0.000016 0.00000517

Semivolatile Organics

GREYSTONE

1,1-Biphenyl 0.00021 0.00021
hylnaphthalene

Accnabhtht;pe

0.00044

0.00042 -

Dibenzofuran MG/KG 0.00030 0.00030 NE_ 0.00030 MG/KG Mean @
MACTEC Enginearing and Consulting, Inc.
51226.24
redale\T24 - BERA\Interim Fina CPCR\EPC-B(rev), EPC CT Page 2 of 8 9/23/2004, 9:04 AM
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Table 90

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Largemouth Bass
Exposure Medium: Whole Body

(Background area)

Total PAH

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chernical of Concentration Value Units Statistic (1) Rationaie
Interest (1) (qualifier) ~
GREYSTONE (continued) Fluoranthene 0.00274

" [Pesticides/PCBs

Technical Chlordane

0.00323

0.00078

0.14733
0.00579
0.53995

§
0.00236

0.06005

0.00109

0.00323

0.00078

Inorganics

Aluminum

MACTEC Engineering and Consu
51226.24

PAWS-GVT\COE-NAE\Baltala\Centredale\T 24 - BERA\VInterim FinahCPCS\EPC-LB(rev), EPC CT
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Table 90
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
GREYSTONE (continued) Mercury (methyl) MG/KG 0.314 0.314 NP 0.564 0.314 MG/KG Mean 2)

Dioxins/Furans
2,3,7,8-TCDD

...0.00000023
0.60000

| Toxicity Equivalency - Fish " 0.000000493 | 0.000000600 " 0.000000836 ~0.,000000493

Semivolatile Organics

1,I"-Biphenyl MGKG | 000041 | 000041 NP | 0.00059 000041 MG/KG | Mem @
0.00275

Indeno(1,2,3-cd)pyrene NP 0.00596
MACTEC Engineering and Consulting, Inc.
51226.24
PAWS-GVT\COEM 1e\T 24 - BERA Fina\GPGS\EPC-LB{rev), EPC CT Page 4 of 8 9/23/2004, 9:04 AM
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Table 90

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Largemouth Bass

- Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)

Total PAH ) 0.02591 | ) I 0.02591

"IPesticides/PCBs
44-DDD 000546 | _ 0.00546

0.15067

{Inorganics
Aluminum

Selenium MG/KG Mean (@)
MACTEC Engineering and Consuiting, Inc.
51226.24
PAWS-GVT\COE-NAE\Battele\Centradale\T 24 - BERA\nterim Finah\CPCs\EPC-LB(rev), EPC CT Page 5 of 8 9/23/2004, 9:04 AM
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Table 90
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Vaiue Units Statistic (1) Rationale
Intercst (1) (qualifier)
LYMAN MILL (continued) Silver . . 0.0214

005

21

Dioxins/Furans
2,3,7,8-TCDD

0.0001910 3 0.0001910
0.0000003 | 0.0000003

o000191 0.000191

" 0.000191

0.000191 0.000191 0000191

9
............................................... oo ...00000286 [ NC o ...}..00000s4s Al 00000286 e Mean LD
Toxicity Equivalency (PCB) - Fish MG/KG 0.000000883 NC 0.00000177 0.000000883 Mean )
MANTON T Semivolatile Organics

1,1'-Biphenyl 0.00028 0.00028
|2-Methylnapht

Acénapﬁthene

0.00091

0.00151

0.00798

0.00103

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 90
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)

Pyrene

0.10352

s

|gamma-Chiordane

_|Inorganics
Aluminum

Vanadium MGKG 0.0606 NC 0.0562 J 0.0562 MG/KG Max 3)

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 90

Medium-Specific Exposure Point Concentration Summary - Central Tendency

Largemouth Bass

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

North Providence, Rhode Island

Medium: Largemouth Bass
Exposure Medium: Whole Body

Scenario Timeframe: Current/Future Land Use

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
MANTON (cuntinycd) Dioxins/Furans

| Toxicity Equivalency - Fish

0.0000873

0.000144

“o.0000873 |

MGKG |

(1) Chemicals of potential concern are identified in Table 11 and apply to the site exposure areas.

When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(2) Mean: Arithmetic Mean

(3) 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-parametrically distributed.

N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

Qualifier Definitions:
J = Value is estimated,

D = Results from analytical dilution

# = Value is result from second colurnn confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration

UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KIA
Checked by: RAR
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Table 91
- Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medinm: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point " Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
ASSAPUMPSET . Semivolatile Organics

1,1'-Biphenyl

0.03951

0.00132

Technical Chlordane ; iC 0.12021 012021
Inorganics

52

NC 0.519

Copper MG/KG

MGKG Max (5)

MACTEC Engineering and Consuiting, Inc.

51226.24
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~ Table 91
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Co o Centredale Manor Restoration Project Superfund Site ; B
North Providence, Rhode Island ‘ ‘

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
\Exposure Medium: Whole Body

Exposure -~ Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
ASSAPUMPSET (continued) |Tron MG/KG 14.8 NC 16.7 16.7 MG/KG Max (5)

Dioxins/Furans
2,3,7,8-TCCD o MGKG 0:0000046 ! "NC | "1 0.0000152

U 0.0000'0_03‘7”””””
001
0.0000164

Toxicity Equivalency - Fish MG/KG 0.00000517 NC 0.000016
GREYSTONE Semivolatile Organics

000021 | 0.00044

0.00052

Dibenzofuran MG/KG 0.00030 0.00030 NP 0.00042 J 0.00030 MG/KG 95% UCL-NP [C))

MACTEC Enginearing and Consulting, Inc.

51226.24 ~
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

(

Table 91

Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Largemouth Bass
Exposure Medium: Whole Body

Scenario Timeframe: Current/Future Land Use

Fl

ne

" [indeno(1,2,3-cd)p

Total PAH

0.01657

0.02774

0.045

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
GREYSTONE (continued) Fluoranthene 0.00274 95% UCL-NP

002774 |

95% UCL-T

Pesticides/PCBs

4,4-DDD

0.00364

0.00419

0.00473

"'0.00265

0.00419

95% UCL-T

Inorganics

Aluminum

Mercury

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 91

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Largemouth Bass

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Largemouth Bass
Exposure Medium: Whole Body

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

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
GREYSTONE (continued) Mercury {methyl) MG/KG 95% 1ICL-NP

(Background area

14.6300

16.0040

95% UCL-T

959 UCL-T (3)

Dioxins/Furans

2,3,7,8-TCDD

Toxicity Equivalency - Fish

0.00000023 | .

0.000000493

0.000000600

0.00000023

""0.000000610

95% UCL-NP
95% UCL-NP
95% UCL-T

MG/KG

Semivolatile Organics

" |Indeno(1.2,3-cd)pyrene

iphenyl

0.00078

0.00041

0.00125

0.00513

0.00524

0.00596

MGG
MG/KG

MG/KG 95% UCL-NP

MACTEC Engineerinb and Consuiting, Inc.

51226.24
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Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Largemouth Bass

(

Table 91

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

North Providence, Rhode Island

Medium: Largemouth Bass
Exposure Medium: Whole Body

Scenario Timeframe: Current/Future Land Use

“|Total PAH

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
[LYMAN MILL (continued) Naphthalene 95% UCL-NP

95% UCL-T | (3

Pesticides/PCBs

Technical Chlordane

0.11539

0.05885

0.00827

0.12822

2.35105

0.00261

0.15067

95% UCL-

95% UCL-T

""MG/KG 95% UCL-N @

Inorganics

Selenium

9.79

0.00349

9.79

0.00349

MGKG 1.

95% UCL-NP__ | @

T9s% UCLNP |

MOKG

9s% UCL.NP | @ J

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 91
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medium: Whole Body

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)

LYMAN MILL (continued)
0.00529

95% UCL-T

: Dioxins/Furans
2,3,7.8-TCDD - —— 0.0001910 NI 0.0002888 e 95% UCL-NP

000011 | 0.000289
ooooto1 T P |""0.000289

~0.0000286 "I 0.0000546
Toxicity Equivalency (PCB) - Fish 0.000000883 0.00000177
Semivolatile Organics

0.00028 0.00037

000177
00226
0.00307

"0.00286

Phenanthrene MG/KG 0.00904 NC 0.01609 0.01609 MG/KG Max (3)

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 91

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Largemouth Bass

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Medium: Largemouth Bass
Exposure Medium: Whole Body

Scenario Timeframe: Current/Future Land Use

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistie (1) Rationale
Interest (1) (qualifier)
MANTON (continued) Pyrene MG/KG 0.0042 NC 0.00834 0.00834 MG/KG Max )
Total PAH MG/KG 0.0448 NC 0.07838 J 0.07838 MG/KG Max (3)
Pesticides/PCBs

Technical Chlordane

0.00873
0.10352

0.00873

Inorganics

Aluminum

N -S:;:lcnium
Thi

Vanadium MG/KG 0.0606 NC 0.0562 J 0.0562 Tmoxke |
MACTEC Engineering and Consulting, Inc.
51226.24 .
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Table 91

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Largemouth Bass

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Largemouth Bass
Exposure Medium: Whole Body

2,3,78-TCDD

Mammals

| Toxicity Equiva‘l.é.ncy. N
Ao
Toxicity Equivalency - Fish

"0.0000873 |

0.0000873

0.00008669 |

0.000144

. 0.000144

Exposure Chemical of Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point Potential Concern/ Mean (distribution) Detected
Chemical of Concentration Value Units Statistic (1) Rationale
Interest (1) (qualifier)
MANTON (continued) Dioxins/Furans '
.................................................................. TS GO0

(5)

(1) Chemicals of potential concern are identified in Table 11 and apply to the site exposure areas.

When detected in the reference or background areas, these chemicals are referred to as chemicals of interest.

(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) 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-parametricaily distributed.

N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

Qualifier Definitions:
J=Value is estimated.
D = Results from analytical dilution
# = Value is result from second columnn confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean
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TABLE 92 ‘
CBR-BASED HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET LARGEMOUTH BASS TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Freguency Units RME [a] Tendency [a] | NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1'-Biphenyl 3/4 MG/KG 0.00064 0.00055 o
2-Methylnaphthalene 4/4 MG/KG 0.03951 0.0271 1.79 15.96 1.5E-02 1.7E-03
Acenaphthene 4/4 MG/KG 0.00061 0.00050 35 1.4E-04
Acenaphthyiene 4/4 MG/KG 0.00132 0.00090
Anthracene 4/4 MG/KG 0.0004 0.00032 3.4 6.3 9.4E-05 5.1E-05
Dibenzofuran 4/4 MG/KG 0.0007 0.00049
Fluoranthene 3/4 MG/KG 0.0016 0.0012 0.22 5.3E-03
Fluorene 4/4 MG/KG 0.00106 0.00091 189 . 4.8E-06
Naphthalene 4/4 MG/KG 0.01986 0.0141 17 8.3E-04
Phenanthrene 4/4 MG/KG 0.00573 0.00460 0.78 0.78 5.9E-03 5.9E-03
Total PAH’ 4174 MG/KG 0.06872 0.05047
Total Semivolatile Organics 2.1E-02 1.4E-02
Pesticides _
4,4'-DDD 4/4 MG/KG 0.00540 0.00353 0.008 0.6 4 4E-01 5.9E-03
4,4'-DDE 474 MG/KG 0.05823 0.02781 0.042 0.29 6.6E-01 9.6E-02
4,4-DDT 4/4 MG/KG 0.00364 0.00224 0.26 0.464 8.6E-03 4.8E-03
alpha-Chlordane 4/4 MG/KG 0.00186 0.0012 ]
Dieldrin 3/4 MG/KG 0.00081 0.00058 1 1.21 5.8E-04 4.8E-04
gamma-Chlordane 4/4 MG/KG 0.00051 0.00036
Heptachlor Epoxide 2/4 MG/KG 0.00023 0.00023 0.016 0.02 1.4E-02 1.2E-02
Technical Chlordane 4/4 MG/KG 0.12021 0.06846 0.01 0.01 6.8E+00 -6.8E+00
Total Pesticides 8.0E+00 7.0E+00
PCBs
Aroclor, Total 4/4 MG/KG 0.15253 0.08646
Aroclor-1254 4/4 MG/KG 0.13847 0.07850 0.98 1.53 8.0E-02 | 5.1E-02
Aroclor-1268 4/4 MG/KG 0.01407 0.00796 0.45 1.8E-02
Total PCBs 8.0E-02 6.9E-02
Inorganics/Metals
Aluminum 2/4 MG/KG 1.52 0.808 1 8 8.1E-01 1.0E-01
Barium 4174 MG/KG 1.19 0.776 0.41 1.9E+00
Beryllium 3/4 MG/KG 0.00122 0.00120 5.13 2.3E-04 B
Cadmium 474 MG/KG T 0.012 "0.00906 0.06 0.12 1.5E-01 7.6E-02
Chromium 474 MG/KG 0.166 0.123

MACTEC Engineering and Consulting, Inc.
51226.24 ~
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TABLE 92

CBR-BASED HAZARD QUOTIENTS FOR COls IN ASSAPUMPSET LARGEMOUTH BASS TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:

[a] CT and RME EPCs presented in Tables 90 and 91, respectively.

Detection Medium Central CBR [b] Hazard Quotients [c]}
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL
Cobalt L 4/4 MG/KG 0.0281 0.0239 - S S
Copper 4/4 MG/KG 0.519 0.43 1.6 2.7E-01
Iron 4/4 MG/KG 16.7 14.8
Lead 3/4 MG/KG 0.0204 0.0158 2.55 4.02 6.2E-03 3.9E-03
Manganese 4/4 MG/KG 9.04 476 18.4 2.6E-01
Mercury 4/4 MG/KG 0.265 0.208 0.04 5.2E+00
Mercury (methyl) 4/4 MG/KG 0.247 0.213 1.91 2 1.1E-01 1.1E-01
Molybdenum 1/4 MG/KG 0.0155 0.0155
Nickel 4/4 MG/KG 0.06 0.0554 0.59 0.59 9.4E-02 9.4E-02
Selenium 3/4 MG/KG 0.218 0.158 0.14 0.18 1.1E+00 8.8E-01
Silver 3/4 MG/KG 0.0154 0.0106 5.36 1650 2.0E-03 6.4E-06
Thallium 4/4 MG/KG 0.0112 0.00557 2.72 2.0E-03
Vanadium i 4/4 MG/KG 0.0193 0.00861 0.02 0.41 4.3E-01 2.1E-02
Zinc ' 3/4 MG/KG 17.6 12.5 3.9 4.5 3.2E+00 2.8E+00
Total Inorganics/Metals 6.2E+00 1.1E+01
Dioxins
2,3,7,8-TCDD™? 4/4 MG/KG 0.0000152 0.0000046 0.00015 0.00023 3.0E-02 2.0E-02
Toxicity Equivalency - Fish 4/4 MG/KG 0.000016 0.00000517 0.00015 0.00023 3.4E-02 2.2E-02
Total TCDD TEQ 3.4E-02 2.2E-02
Totall 1.4E+01 || 1.8E+01

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

'Analyte is not included in the HI totals.
2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
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TABLE 93

CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE LARGEMOUTH BASS TISSUE

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1-Biphenyl 9/10 MG/KG 0.00028 0.00021 B - T
2-Methylnaphthalene 9/10 MG/KG 0.017 0.0045 1.79 15.96 2,5E-03 2.8E-04
Acenaphthene 10/10 MG/KG 0.00046 0.00040 35 1.1E-04
Acenaphthylene 10/10 MG/KG 0.00082 0.00042
Anthracene 10/10 MG/KG 0.00048 0.00041 3.4 6.3 1.2E-04 6.6E-05 |
[Benzo(a)anthracene 10/10 MG/KG 0.0003 0.0001 17.5 8.2E-06
[Benzo(a)pyrene 5/10 MG/KG 0.0004 0.0003 1.93 2.1 1.5E-04 1.4E-04
[Benzo(b)fluoranthene 6/10 MG/KG 0.0003 0.0003
[IBenzo(g.h,i)perylene 2/10 MG/KG 0.00039 0.00037
fIBenzo(k)fluoranthene 6/10 MG/KG 0.0005 0.0003
[[Chrysene 9/10 MG/KG 0.00030 0.00030 26 1,2E-04
[IDibenzo(a,h)anthracene 2/10 MG/KG 0.00018 0.00018
Dibenzofuran 10/10 MG/KG 0.00030 0.00030
Fluoranthene 10/10 MG/KG 0.0017 0.0017 0.22 7.8E-03
Fluorene 10/10 MG/KG 0.00095 0.00078 189 4.1E-06
lindeno(1,2,3-cd)pyrene 8/10 MG/KG 0.0002 0.0002
{INaphthalene 9/10 MG/KG 0.00936 0.00355 17 2.1E-04
lPhenanthrene 10/10 MG/KG 0.0033 0.0027 0.78 0.78 3.4E-03 3.4E-03
Pyrene 7/10 MG/KG 0.001 0.0007 1.08 10 6.7E-04 7.38-05
Total PAH' 10/10 MG/KG 0.0277 0.0166
Total Semivolatile Organics 7.1E-03 1.2E-02
Pesticides
4,4-DDD 10/10 MG/KG 0.00419 0.00364 0.008 0.6 4.5E-01 6.1E-03
4,4-DDE 10/10 MG/KG 0.0642 0.0642 0.042 0.29 1.5E+00 2.2E-01
4,4-DDT 10/10 MG/KG 0.0016 0.0016 0.26 0.464 6.3E-03 3.5E-03
alpha-Chlordane 10/10 MG/KG 0.00402 0.00323
Dieldrin 10/10 MG/KG 0.00078 0.00078 1 1.21 7.8E-04 6.5E-04
gamma-BHC 4/10 MG/KG 0.00004 0.00004 6.13 79 6.5E-06 5.1E-07
gamma-Chiordane 10/10 MG/KG 0.0016 0.0013
Methoxychlor 1710 MG/KG 0.00004 0.00004 0.1 4.0E-04
Technical Chlordane 10710 MG/KG 0.04385 0.04385 0.01 0.01 4.4E+00 4.4E+00
Total Pesticides __6.4E+00 4.6E+00
PCBs
Aroclor, Total 10/10 MG/KG 0.4070 0.2903 ]
Aroclor-1254 10/10 MG/KG 0.3176 0.2209 0.98 1.53 ~ 2.3E-01 1.4E-01
Aroclor-1268 10710 MG/KG 0.09274 0.06940 0.45 1.5E-01

MACTEC Englneerina and Consulting, Inc.
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TABLE 93

CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE LARGEMOUTH BASS TISSUE

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CER [b] Hazard Quotients [c]
Chemical Frequency Units RME {a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Total PCBs  2.3E-01 3.0E-01
Inorganics/Metals
Aluminum 10/10 MG/KG 4.64 3.53 1 8 3.5E+00 4.4E-01
Barium 10/10 MG/KG 1.20 0.763 0.41 ) 1.9E+00
Beryllium 10/10 MG/KG 0.00455 0.00355 5.13 6.9E-04 o
Cadmium 8710 MG/KG 0.0197 0.0197 0.06 0.12 3.3E-01 1.6E-01
Chromium 4/10 MG/KG 0.140 0.140
Cobalt 10/10 MG/KG 0.0343 0.0314 o
Copper 10/10 MG/KG 0.810 0.810 1.6 5.1E-01
Iron 10/10 MG/KG 25.6 25.6
ead 10/10 MG/KG 0.0556 0.0452 2.55 4.02 1.8E-02 1.1E-02
Manganese 10710 MG/KG 5.13 3.58 18.4 1.9E-01
Mercury 10/10 MG/KG 0.310 0.310 0.093 0.04 3.3E+00 7.7E+00
l Mercury (methyl) 10/10 MG/KG 0.314 0.314 1.9 2 1.6E-01 1.6E-01
Molybdenum 2/10 MG/KG 0.0325 0.0325
Nickel 3/10 MG/KG 0.177 0.177 0.59 0.59 3.0E-01 3.0E-01
Selenium 10/10 MG/KG 0.235 0.235 0.14 0.18 1.7E+00 1.3E+00
Silver 2/10 MG/KG 0.0305 0.0305 5.36 1650 5.7E-03 1.8E-05
Thallium 10/10 MG/KG 0.00493 0.00409 2.72 1,5E-03
Vanadium 2/10 MG/KG 0.0246 0.0246 0.02 0.41 1.2E+00 6.0E-02
Zinc 10/10 MG/KG 16.0 14.6 3.9 45 3.8E+00 3.3E+00
Total Inorganics/Metals 1.5E+01 1.6E+01
Dioxins
2,3,7,8-TCDD'* 10710 MG/KG 0.00000023 0.00000023 0.00015 0.00023 1.5E-03 9.8E-04
Toxicity Equivalency - Fish 10710 MG/KG | 0.000000600 | 0.000000493 | 0.00015 0.00023 3.3E-03 2.1E-03
- Total TCDD TEQ ___3.3E-03 2.1E-03

Notes:

[a] CT and RME EPCs presented in Tables 90 and 91, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

'Analyte is not included in the Hl totals.

2 HQs for 2,3.7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
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TAB'LE 94
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL LARGEMOUTH BASS TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1"-Bipheny! 10/10 MG/KG 0.00041 0.00041 -
2-Methylnaphthalene 10/10 MG/KG 0.00398 0.00275 1.79 15.96 1.5E-03 1.7E-04
Acenaphthene 9/10 MG/KG 0.002 0.001 3.5 3.0E-04
Acenaphthylene 10/10 MG/KG 0.00046 0.00046
Anthracene 10/10 MG/KG 0.00078 0.00078 3.4 6.3 2.3E-04 1.2E-04
Benzo(a)anthracene 10/10 MG/KG 0.0005 0.0005 17.5 3.1E-05
[IBenzo(a)pyrene 8/10 MG/KG 0.00078 0.00078 1.93 2.1 41E-04 3.7E-04
[[Benzo(b)fluoranthene 9/10 MG/KG 0.0010 0.0010
{IBenzo(g,h,i)perylene 7/10 MG/KG 0.0010 0.0010
|[Benzo(k)fluoranthene 8/10 MG/KG 0.00094 0.00094
lIChrysene 10/10 MG/KG 0.0012 0.0012 26 4.7E-04
IDibenzo(a,h)anthracene 5/10 MG/KG 0.0004 0.0004
[[Dibenzofuran 10/10 MG/KG 0.00091 0.00091
[[Fluoranthene 10/10 MG/KG 0.00288 0.00288 0.22 1.3E-02
[[Fiuorene~ 10/10 MG/KG 0.0029 0.0021 189 1.1E-05
lindeno(1,2,3-cd)pyrene 10710 MG/KG 0.0010 0.0010
INaphthalene 10/10 MG/KG 0.00215 0.00215 17 1.3E-04
([Phenanthrene 10/10 MG/KG 0.00425 0.00425 0.78 0.78 5.5E-03 5.5E-03
Pyrene 10/10 MG/KG 0.0017 0.0017 1.08 10 1.6E-03 1.7E-04
Total PAH’ 10/10 MG/KG 0.04373 0.02591
Total Semivolatile Organics 1.0E-02 2.0E-02
Pesticides
4,4-DDD | 10710 MGIKG 0.00660 0.00546 0.008 0.6 6.8E-01 9.1E-03
4,4-DDE 10/10 MGIKG 0.05885 0.05885 0.042 0.29 - 1.4E+00 2.0E-01
4,4'-DDT 10/10 MG/KG 0.00301 0.00261 0.26 0.464 1.0E-02 5.6E-03
alpha-Chlordane 10/10 MG/KG 0.00827 0.00640
Dieldrin 10/10 MG/KG 0.0024 0.0016 1 1.21 1.6E-03 1.4E-03
gamma-Chlordane 10/10 MG/KG 0.00342 0.00252
Technical Chlordane 10/10 MG/KG 0.128 0.115 0.01 0.01 1.2E+01 1.2E+01
Total Pesticides 1.4E+01 1.2E+01
PCBs
Aroclor, Total | 10710 MG/KG 1.3696 1.3696 R
Aroclor-1254 10710 MG/KG 1.3437 1.3437 0.98 153 1.4E+00 8.8E-01
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TABLE 94
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL LARGEMOUTH BASS TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

Detection Medium Central CBR [b] Hazard Quotients {c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL
Aroclor-1268 10/10 MG/KG 0.0366 0.0259 0.45 | 5.8E-02
Total PCBs  1.4E+00 9.4E-01
Inorganics/Metals
Aluminum ] 10/10 MG/KG | 979 979 1 8 ~ 9.8E+00 “1.2E+00
Barium 10/ 10 MG/KG 0.874 0.874 0.41 21E+00
Beryllium 4/10 MG/KG 0.00349 0.00349 513 6.8E-04 )
Cadmiumn 10/ 10 MG/KG 0.02 0.01 0.06 0.12 1.9E-01 9.5E-02
Chromium 4/10 MG/KG 0.138 0.138
Cobalt 9/10 MG/KG 0.0769 0.0590 -
Copper 10/10 MG/KG 1 0.9 1.6 5.7E-01
Iron 10/10 MG/KG 27.4 274
Lead 10/10 MG/KG 0.0963 0.0963 255 4.02 3.8E-02 2.4E-02
(Manganese 10/10 MG/KG 8.32 4.63 18.4 2.5E-01
(Mercury 3/10 MG/KG 0.215 0.122 0.04 3.1E+00
[IMercury {methyl) 10/10 MG/KG 0.299 0.180 1.91 2 9.4E-02 9.0E-02
(Molybdenum 6/10 MG/KG 0.0445 0.0445 )
Nickel 10/10 MG/KG 0.155 0.105 0.59 0.59 1.8E-01 1.8E-01
Selenium 8/10 MG/KG 0.186 0.186 0.14 0.18 1.3E+00 1.0E+00
Silver 2/10 MG/KG 0.0214 0.0214 5.36 1650 4.0E-03 1.3E-05
Thallium 10/10 MG/KG 0.00447 0.00447 272 1.6E-03 -
\Vanadium ] 7/10 MG/KG 00578 | 00578 | 0.02 0.41 2.9E+00 1.4E-01
Zinc 10/10 MG/KG 17.8 15.9 3.9 4.5 4.1E+00 3.5E+00
Total Inorganics/Metals 1.9E+01 1.2E+01
Dioxins
2,3,7,8-TCDD™” - 10710 MG/KG 0.0001910 | 0.0001910 0.00015 0.00023 1.3E+00 ' 8.3E-01
Toxicity Equivalency - Fish 10/10 MG/KG 0.000191 0.000191 0.00015 0.00023 1.3E+00 8.3E-01
Toxicity Equivalency (PCB) - Fish 5/5 MG/KG | 0.00000177 | 0.000000883 | 0.00015 0.00023 5.9E-03 3.8E-03
Total TCDD TEQ __ 1.3E+00 8.4E-01
Total_ 3.5E301 ]| 2.6E+01

Notes:

[a) CT and RME EPCs presented in Tables 90 and 91, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.
‘Analyte is not included in the HI totals.

2 HQs for 2,3,7,8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.
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TABLE 95
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN MANTON LARGEMOUTH BASS TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients {c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL LOAEL
Semivolatile Organics
1,1"-Bipheny! 3/3 MG/KG 0.00037 0.00028
2-Methylnaphthalene 3/3 MG/KG 0.00582 0.00461 1.79 15.96 2.6E-03 2.9E-04
Acenaphthene 3/3 MG/KG 0.00147 0.0010 35 2.9E-04 i
Acenaphthylene 3/3 MG/KG 0.00098 0.00067 L
Anthracene 3/3 MG/KG 0.00171 0.00091 3.4 6.3 2.7E-04 1.4E-04
Benzo(a)anthracene 2/3 MG/KG 0.00177 0.001 17.5 5.7E-05 ’
Benzo(a)pyrene 2/3 MG/KG 0.00226 0.0011 1.93 2.1 5.8E-04 5.3E-04
([Benzo(b)fluoranthene 2/3 MG/KG 0.00307 0.00163
[Benzo(g,h,i)perylene 2/3 MG/KG 0.00163 0.00130
[Benzo(k)fiuoranthene 2/3 MG/KG 0.00286 0.00151
[[Chrysene 2/3 MG/KG 0.00418 0.00213 2.6 8.2E-04
[[Dibenzo(a,h)anthracene 3/3 MG/KG 0.0004 0.0002
[[Dibenzofuran 3/3 MG/KG 0.00135 0.00095
Fluoranthene 3/3 MG/KG " 0.01618 0.00798 0.22 3.6E-02
Fluorene 3/3 MG/KG 0.00326 0.0021 189 1.1E-05
indeno(1,2,3-cd)pyrene 2/3 MG/KG 0.00174 0.00105
Naphthalene 3/3 MG/KG 0.00492 0.00414 17 2.4E-04
Phenanthrene 3/3 MG/KG 0.01609 0.00904 0.78 0.78 1.2E-02 1.2E-02
Pyrene 3/3 MG/KG 0.00834 0.0042 1.08 10 3.9E-03 4.2E-04
Total PAH' 3/3 MG/KG 0.07838 0.04482
Total Semivolatile Organics 2.0E-02 4.9E-02
Pesticides
4,4'-DDD 3/3 MG/KG 0.00873 0.00623 0.008 0.6 7.8E-01 1.0E-02
4.4-DDE 3/3 MG/KG 0.10352 0.05460 0.042 0.29 1.3E+00 1.9E-01
4,4-DDT 3/3 MG/KG 0.00354 0.00222 0.26 0.464 8.6E-03 4.8E-03
alpha-Chlordane 3/3 MG/KG 0.00943 0.00537
Dieldrin 3/3 MG/KG 0.00222 0.0013 1 1.21 1.3E-03 1.1E-03
gamma-Chlordane 3/3 MG/KG 0.00316 0.0019
Heptachlor Epoxide 3/3 MG/KG 0.00045 0.0003 0.016 0.02 1.6E-02 1.3E-02
Technical Chlordane 3/3 MG/KG 0.23542 0.1440 0.01 0.01 1.4E+01 1.4E+01
Total Pesticides 1.7E+01 1.5E+01
PCBs
|Aroclor, Total [ 373 MGIKG | 0.93912 063970 | |
MACTEC Engineering and Consulting, Inc.
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CBR-BASED HAZARD QUOTIENTS FOR COPCs IN MANTON LARGEMOUTH BASS TISSUE

TABLE 95

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:

[a] CT and RME EPCs presented in Tables 90 and 91, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL or LOAEL CBR.

'Analyte is not included in the HI totals.

2 Qs for 2,3,7.8-TCDD are presented to show the relative significance of this congener to the overall toxic equivalency.

MACTEC Engineering and Consulting, Inc.
51226.24
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Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL LOAEL NOAEL LOAEL
Aroclor-1254 3/3 MG/KG 0.89924 0.51244 0.98 153 [  5.2E-01 3.3E-01
Aroclor-1268 3/3 MG/KG 0.29687 0.1267 0.45 - 2.8E-01
Total PCBs 5.2E-01 6.2E-01
Inorganics/Metals
Aluminum o 3/3 MG/KG 388 1 239 |1 8 2.4E+01 3.0E+00
Barium 3/3 MG/KG 5.53 2.29 - 0.41  5.6E+00
Cadmium 3/3 MG/KG 0.0166 0.0109 0.06 0.12 1.8E-01 9.0E-02
Chromium 3/3 MG/KG 0.278 0.217
Cobalt 3/3 MG/KG 0.0423 0.0340
Copper 3/3 MG/KG 0.519 0.461 1.6 2.9E-01
Iron 3/3 MG/KG 57.8 46.6
Lead 3/3 MG/KG 0.222 0.150 2.55 4.02 5.9E-02 3.7E-02
Manganese~ 3/3 MG/KG 8.13 4.87 18.4 2.6E-01
Mercury 3/3 MG/KG 0.226 0.153 0.093 0.04 1.6E+00 3.8E+00"
Mercury (methyl) 3/3 MG/KG 0.222 0.120 1.91 2 6.3E-02 6.0E-02
Molybdenum 3/3 MG/KG 0.0286 0.0232
Nicke! 3/3 MG/KG 0.0611 0.0520 0.59 0.59 8.8E-02 8.8E-02
Selenium 1/3 MG/KG 0.141 0.141 0.14 0.18 1.0E+00 7.8E-01
Thallium 3/3 MG/KG 0.00577 0.00489 272 1.8E-03 o
Vanadium 2/3 MG/KG 0.0562 0.0562 0.02 0.41 2.8E+00 1.4E-01
Total Inorganics/Metals 3.0E+01 1.4E+01
Dioxins
2,3,7,8-TCDD'? 3/3 MG/KG ] 0.00014303 | 0.00008669 | 0.00015 | 0.00023 5.8E-01 3.8E-01
Toxicity Equivalency - Fish 3/3 MG/KG 0.000144 0.0000873 0.00015 0.00023 5.8E-01 3.8E-01
Total TCDD TEQ 5.8E-01 3.8E-01

Total[__4.8E+01 [ 3.0E401

Prepared by: SGD

Checked by: RAR
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TABLE 96 _
INCREMENTAL RISK SUMMARY FOR LARGEMOUTH BASS TISSUE (Greystone)

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

: North Providence, Rhode Island_‘ @

Incremental Risk

Lyman Mill Pond Reach Risk Summary
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Technical Chiordane 1.2E+01 1.2E+01 4.4E+00 4.4E+00 7.2E+00 7.2E+00
IToxicity Equivalency - Fish 1.3E+00 8.3E-01 3.3E-03 2.1E-03 "1.3E+00 8.3E-01
Aluminum 9.8E+00 1.2E+00 3.5E+00 4.4E-01 6.3E+00  7.8E-01
Zinc 4.1E+00 3.5E+00 3.8E+00 3.3E+00 3.2E-01 2.7E-01
Barium 2.1E+00 1.9E+00 2.7E-01
Vanadium 2.9E+00 1.4E-01 1.2E+00 6.0E-02 1.7E+00 8.1E-02
Manton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Technical Chiordane 1.4E+01 1.4E+01 4.4E+00 4.4E+00 1.0E+01 1.0E+01
Barum | 5.6E+00 19E+00 | 3.7E+00
IAluminum 2.4E+01 3.0E+00 3.5E+00 4.4E-01 2.0E+01 2.5E+00
Vanadium 2.8E+00 1.4E-01 1.2E+00 6.0E-02 1.6E+00 7.7E-02
Notes:

Risk estimates as calculated and presented in Tables 93 through 95.
Incremental risks calculated for all analytes with NOAEL-based HQs' greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

" LOAEL-based HQs were used when NOAEL-based values were not available.

Prepared by: NAR
Checked by: RAR
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TABLE 97
INCREMENTAL RISK SUMMARY FOR LARGEMOUTH BASS TISSUE (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Assapumpset

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
[Technical Chlordane 1.2E+01 1.2E+01 6.8E+00 6.8E+00 4.7E+00 4.7E+00
Aluminum 9.8E+00 1.2E+00 8.1E-01 1.0E-01 | 9.0E+00 1.1E+00
Toxicity Equivalency - Fish 1.3E+00 8.3E-01 | 3.4E-02 2.2E-02 | 1.2E+00 8.1E-01
Zinc i " 44E+00 3.5E+00 3.2E+00 2.8E+00 8.6E-01  7.5E-01
Barium I 2.1E+00 TT19E+00 | 2.4E-01
Selenium "1.3E+400 1.0E+00 1.1E+00 8.8E-01 "2.0E-01  1.5E-01
Vanadium 2.9E+00 1.4E-01 4.3E-01 21E-02 | 2.5E+00  1.2E-01
4,4-DDE - 1.4E+00 " 2.0E-01 6.6E-01 96E-02 | 7.4E-01 1.1E-01
Manton Pond Reach Risk Summary Incremental Risk

Manton Assapumpset

Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Technical Chiordane 1.4E+01 1.4E+01 6.8E+00 6.8E+00 7.6E+00 7.6E+00
Baium 56E+00 | 1.9E+00 | 3.7E+00
Aluminum 2.4E+01 3.0E+00 8.1E-01 1.0E-01 '2.3E+01  2.9E+00
Vanadium ) 2.8E+00 1.4E-01 4.3E-01 21E-02 | 2.4E+00 1.2E-01
4,4'-DDE T 1.3E+00 19E-01 6.6E-01 9.6E-02 6.4E-01 9.2E-02
Mercury 1.6E+00 3.8E+00 5.2E+00 | 1.6E+00
Notes:

Risk estimates as calculated and presented in Tables 92, 94, and 95.
Incremental risks calculated for all analytes with NOAEL-based HQs' greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

" LOAEL-based HQs were used when NOAEL-based values were not available.

Prepared by: NAR
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TABLE 98
WEIGHT-OF-EVIDENCE INTEGRATION: PELAGIC/PISCIVOROUS FISH POPULATIONS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Superfund Site
North Providence, Rhode Island

Assessment Endpoint 3. Protection and maintenance of pelagic, piscivorous or semi-piscivorous fish
species as a forage base or sport fishery.

A. Do field surveys of pelagic piscivorous fish populations indicate presence/absence of ecological integrity?

B. Do measured and modeled concentrations of COPCs or toxic equivalencies (TEQs) in eggs and/or tissues of
pelagic, piscivorous or semi-piscivorous fish (such as sunfishes, other centrarchids, or yellow perch) exceed
benchmarks for adverse effects on survival, growth, reproduction or embryo development?

Measurement Endpoints®

A ;. Fish length-weight relationships and condition indices relative to habitat characterization

A,. Percent gross lesions in individual fish

A ;. Demographic structure analysis of dominant species

A ,. Species richness and relative abundance of ichthyoplankton

B,. Comparison of measured concentrations or toxic equivalencies in fish tissue to literature derived CBRs
B,. Comparison of modeled concentrations or toxic equivalencies in eggs and fish tissue to site-specific CBRs

Weight-of-Evidence Integration®

WEIGHT
Low - Medium -
RISK/MAGNITUDE Low Medium Medium High High
B,

Yes/High

A,
Yes/Low

Ay
Undeterminate

A, B,
No/Low

A,
No/Very Low

MACTEC Engineering and Consulting, Inc.
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TABLE 98
WEIGHT-OF-EVIDENCE INTEGRATION: PELAGIC/PISCIVOROUS FISH POPULATIONS

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Superfund Site —
North Providence, Rhode Island

Risk Conclusion:

Pelagic, piscivorous or semi-piscivorous fish populations that occur within the study area may be at substantial risk
of harm due to exposure to Site-related contaminants in surface water, sediment, and tissue residues.

Notes:
a. Measurement endpoints and assigned weights are discussed in Section 2.6.
b. WOE integration is discussed in Section 6.4.

Prepared by: NAR
Checked by: SGH
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TABLE 99

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - ASSAPUMPSET BROWN BULLHEAD

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, RI

Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Pesticides
4,4'-DDE | 0.0127 | MGKG | 13.32 [ na | 49E-01 | | 01 | | 4.9E+00
Total Pesticides/PCBs 4.9E+00
Dioxins TEQ
2,3,7,8-TCDD 6.1E-07 MG/KG 6.99 1 1.2E-05
1,2,3,7,8-PeCDD 1.2E-06 MGI/KG 3.35 1 1.2E-05 L
2,3,4,7,8-PeCDF 1.7E-07 MG/KG 1.57 1 8.0E-07
Total 2.5E-05 7.0E-05 1.2E-03 3.6E-01 2.1E-02
TEQ (D/F)] 3.6E-01 2.1E-02
Total TCDD TEQ _ 3.6E-01 2.1E-02
Total_3.6E-01 ][ _5.0E+00 ||

Notes:

[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to

fish percent lipid. The following lipid contents were assumed:
2.64 Average brown bullhead lipid percent in Assapumpset Pond.

7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hi totals.
na - Not available/applicable.
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TABLE 100
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - GREYSTONE WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Pesticides
4,4-DDE 0.043062 MG/KG 13.32 na 4.3E-01 B 0.1 4.3E+00
4 4 DDT 0.006261 MG/IKG 0.69 na 3.2E-03
Aroclor Total 0.257483 MG/KG 11.89 na 2.3E+00 o
Dieldrin’ 0.0041655 MG/KG 2.82 na 8.7E-03 0.059 1.5E-01
Total Pesticides/PCBs 0.0E+00 4.4E+00
Dioxins TEQ
2,3,7.8-TCDD - . 7.0E-07 MG/KG 6.99 1 3.6E-06
1 2 3 7 8-PeCDD’ 5.0E-07 MG/KG 3.35 1 1.2E-06
2,3,4,7,8-PeCDF '~ 4.2E-07 MG/KG 1.57 1 4.9E-07
1,2,3,6,7,8-HxCDD 4.1E-07 MG/KG 5.98 0.01 1.8E-08
Total 5.4E-06 7.0E-05 1.2E-03 7.7E-02 4.5E-03
TEQ (D/F) 7.7E-02 4.5E-03
PCBs TEQ
3,4,4' 5-Tetrachlorobiphenyl (81) - 2.6E-04 MG/KG 5.29 0.1 1.0E-04
3 3' 44- -Tetrachlorobiphenyl (77). - 4.0E-04 MGIKG 5.29 0.05 7.9E-05
3 3' 4,4',5-Pentachlorobiphenyi (126) 3.4E-05 MG/KG 7.82 0.1 2.0E-05
33,4455 Hexachlorobiphenyl (169) 3.7E-04 MG/KG 13.60 0.001 3.8E-06
2,3,3'4,4'-Pentachlorobiphenyl (105) - 6.3E-03 MG/KG 6.10 0.0001 2.9E-06
2,3,3',4,4', 5-Hexachlorobiphenyl (156) 2.5E-03 MGIKG 13.60 0.0001 2.5E-06
2 3' 4 4' 5 Pentachloroblphenyl (1 18) 2.2E-02 MG/KG 11.22 - 0.00001 1.8E-06
2,3,4,4'5- Pentachloroblphenyl (114) 6.1E-04 MG/KG 7.82 0.0001 3.6E-07
2,3'4,4',5,5'-Hexachlorobiphenyl (167) 9.8E-04 MG/KG 13.60 0.00001 9.9E-08
2,3,3',4,4',5,5'-Heptachlorobiphenyt (189) 1.7E-04 MG/KG 14.97 0.00001 1.9E-08
2 2' 3 3' 4 5, 6'-Heptachlorob|phenyl (174). 3.2E-03 MG/KG 217
23,346 -Pentachlorobiphenyl (110) 1.2E-02 MG/KG 2.45
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 2.9E-03 MG/KG 12.88
2 3 ,3',4'-Tetrachlorobiphenyl (56) L 2.1E-03 MG/KG »:3.00
2,34, 4'-Tetrach|orob|phenyl (60) 2.1E-03 MG/KG - 3.00
2,3',4 4-Tetrachlorobiphenyl (66) - 8.9E-03 MG/KG 5.91
2,3,3'4,4',5,6-Heptachlorobiphenyl (190) 2.0E-03 MG/KG 9.04
2,2'3,3'4,5' 6'-Heptachlorobiphenyl:(177) 2.2E-03 MG/KG 10.65
2, 2‘3 3',4,5,6,6-Octachlorobiphenyf (200) 3.4E-04 -~ MGIKG 10.77
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TABLE 100

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - GREYSTONE WHITE SUCKER

Baseline Ecological Risk Assessmaent - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Isiand

Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NQAEL LOAEL
2,2',3,3',4,4"-Hexachlorobiphenyl (128) 4.1E-03 MG/KG 11.71
2,2',3,3' 5 5'1,6-Heptachlorob|phenyl (178) 1.9E-03 MG/KG 12.43
1.6E-03 MG/KG 14.18
3.4E-03 MG/KG 15.22
, 3.7E-03 MG/KG 15.37
2{,_2m3«{'_ 5,5'6- Heptachloroblphenyl (187) 8.7E-03 MG/KG 16.52
2,2',3,4,4 5 6-Heptachlorobiphenyl (183) . 2.8E-03 MG/KG 16.61
2,2',3,3',4,4',5,6'-Octachlorobiphenyl (196) 3.4E-03 MG/KG 17.45
2 2' 3 4 4' 5 5' 6 -Octachlorobiphenyl (203) 1.2E-02 MG/KG 17.45
2 2' 3 34,46 Heptachloroblphenyl (171) 1.0E-03 MG/KG 17.82
2 2' 3, 3' 4, 6' Hexachloroblphenyl (132) - 4.8E-03 MG/KG 18.23
, 2,.3E-02 MG/KG 18.23
2 2'3 3, ,4' 5,5'- Octac orob:phenyl (194). 3.7E-03 MG/KG 19.74
2 23,445 Hexachloroblphenyl (137) . 2.6E-03 MG/KG 20.85
2 2',3,4,4,5,5"-Heptachlorobiphenyl (180) 9.5E-03 MG/KG 21.07
2 2' 3 ,3',4,5,5'-Heptachlorobiphenyl (172) 1.6E-03 MG/KG 22.13
2.2',3,3,4,4'6,6- -Qctachlorobiphenyl (197) 2.4E-04 MG/KG 22.13

Total 2.1E-04 7.0E-05 1.2E-03 3.0E+00 1.8E-01

TEQ (PCBs)| 3.0E+00 1.8E-01

Total TCDD TEQ _ 3.1E+00 1.8E-01

Totall_3.1E+00 || 4.6E+00

Notes:

[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.

[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to

fish percent lipid. The following lipid contents were assumed:

10.36 Average white sucker lipid percent in Greystone Mill Pond.

7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.

na - Not available/applicable.
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: TABLE 101 (
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - ALLENDALE WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Pesticides
4,4-DDT - 0.006863 MG/KG 0.69 na 7.2E-03 -
Dleldnn K 0.005367 MG/KG 2.82 na 2.3E-02 0.059 3.9E-01
Heptachlor Epoxnde 0.00061 MG/KG 10.67 na 9.9E-03 )
Aroclor, Totaf 1.612714 MG/KG 11.89 na 2.9E+01
4.4'-DDE 0.028685 MG/KG 13.32 na 5.8E-01 0.1 5.8E+00
Total Pesticides/PCBs 0.0E+00 '6.2E+00
Dioxins TEQ
2,3,7,8-TCDD v 3.3E-04 MG/KG 6.99 1 3.5E-03
1,2,3,7,8-PeCDD : S 3.3e-07 MG/KG 3.35 1 1.7E-06
2,3,4,7,8-PeCDF -t s 5.0E-07 MG/KG 1.57 1 1.2E-06
1,2,36,7,8-HxCDD) > 3.4E-07 MG/KG 5.98 0.01 3.0E-08
Total 3.5E-03 7.0E-05 1.2E-03 5.1E+01 2.9E+00
TEQ (D/F) 5.1E+01 2.9E+00 53
PCBs TEQ S
3,3',4,4', 5-Pentachlorobiphenyi (126) : 3.6E-04. MG/KG 7.82 0.1 4.3E-04 : -
3,4 4, 5-Tetrach|orob|phenyl 81) = 1.8E-04 MG/KG 5.29 0.1 1.5E-04 : , v
3,3, ,4,4'-Tetrach|orob|phenyl (77): o 3.5E-04 MG/KG 5.29 0.05 1.4E-04 -
2,3,3',4,4"-Pentachlorobiphenyl (105) 1.4E-02 MG/KG 6.10 0.0001 1.3E-05
2,3' 44' 5-Pentachlorobiphenyl (118) - - 5.9E-02 MG/KG 11.22 0.00001]."" 1.0E-05 i
2,3, 3' 4, 4' ,5-Hexachlorobiphenyl (156) .4.9E-03 MG/KG 13.60 0.0001 1.0E-05
2 3 344 5‘-Hexachloroblphenyl 157) . 4.2E-03 MG/KG 7.77 0.0001 5.0E-06
33445 ,5-Hexachlorobiphenyt (169) 7.6E-05 MG/KG 13.60 0.001 1.6E-06
2,3,4,4',5-Pentachlorobiphenyi (114) . 8.6E-04 MG/KG 782 0.0001 1.0E-06
2 3, 4 4' 5,5"-Hexachlorobiphenyl (167) - ’ 2.8E-03 MG/KG 13.60 0.00001 5.8E-07
2 3' A4, 4' 5'- Pentachloroblphenyl (123) = 1.2E-03 MG/KG 7.82 0.00001 1.4E-07
2,3,3".4,4' 5 5'-Heptachlorobiphenyl (189) | 2.3E-04 MG/KG 14,97 0.00001} - 5.2E-08
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174). . 47E-03 MG/KG 217 :
2 3,3 4" 6- Pentachloroblphenyl (110) 5.2E-02 - MG/KG 2.45
2,2',3,4,5,5"- Hexachloroblphenyl (141) \ 5.4E-03 MG/KG 2.88
2,3,3' 4'-Tetrachlorobiphenyl (56) = .. . = 2.7E-03 MG/KG 3.00
2 3,4,4"-Tetrachlorobiphenyl (60)- "~ 1.8E-03 MG/KG 3.00
2,34 ,4-Tetrachlorobiphenyl (66) - ' 1.4E-02 MG/KG 5.91
2,3,3',4,4',5,6-Heptachiorobiphenyl (1 90) 1.9E-03 MG/KG 9.04
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TABLE 101

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - ALLENDALE WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:

[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.

[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to

fish percent lipid. The following lipid contents were assumed:

5.07 Average white sucker lipid percent in Allendale Mill Pond.

7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.

na - Not available/applicable.

MACTEC Engineering and Consulting, Inc.
51226.24
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Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
2,2',3,3',4,5',6'-Heptachlorobiphenyl (177) 3.6E-03 MG/KG 10.65
2,2',3,3',4,5,6,6'-Octachlorobiphenyl (200): 1.8E-04 MG/KG 10.77
2 2' 3,34 ;Hexachloroblphenyl (128) 1.2E-02 MG/KG 11.71
2 2' 3,355 6- -Heptachlorobiphenyl (178) 1.3E-03 MG/KG 12.43
6,6'-Octachlorobiphenyl (201) 4.0E-04 MG/KG 14.18
Aexachloroblphenyl (146) 7.2E-03 MG/KG 15.22
2 2' 3,3'4,4' 5-Heptachlorobiphenyl (170) 7.7E-03 MG/KG 15.37
2 2' ,3,4',5,5' 6-Heptachlorobiphenyl (187) 1.6E-02 MG/KG 16.52
2%2’ 3_4_ 4' oy 6 Heptachlorobiphenyl (183) 2,5E-03 MG/KG 16.61
2,2',3,3, 44'56- -Octachlorobiphenyl (196) 9.8E-04 MG/KG 17.45
2 2',3,4,4',5,5' 6-Octachlorobiphenyl (203) 3.2E-03 MG/KG 17.45
2 2' 3,3',4,4' 6-Heptachlarobiphenyl (171) 2.3E-03 MG/KG 17.82
2 2' 3,3'4.,6- -Hexachlorobiphenyl (132). . 1.7E-02 MG/KG 18.23
5'- Hexachlonzobnphenyl (153) 4.0E-02 MG/KG 18.23
,5'- Octachloroblphenyl (1 94) 1.8E-03 MG/KG 19.74
8.8E-03 MG/KG 20.85
1.1E-02 MG/KG 21.07
1.2E-03 MG/KG 2213
2.2'3,3.446,6- Octachloroblphenyl (197) 7.3E-05 MG/KG 2213
Total 7.6E-04 7.0E-05 1.2E-03 1.1E+01 6.3E-01
TEQ (PCBs)| 1.1E+01 6.3E-01
Total TCDD TEQ  6.1E+01 3.6E+00
Total[ 6.1E+01 | 9.8E+00

Prepared by: NAR
Checked by: RAR
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TABLE 102
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - LYMAN MILL WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF | Concentration | NOAEL LOAEL NOAEL LOAEL
Pesticides
4,4-DDT o 0.003743 MG/KG 0.69 na 2.9E-03 B
Heptachlor EpOXIde ' 0.001359 MG/KG 10.67 na 1.6E-02
Dieldrin 0.005559 MG/KG 2.82 na 1.8E-02 0.059 3.0E-01 |
4,4'-DDE - o v 0.130869 MG/KG 13.32 na 2.0E+00 0.1 2. OE+01 |
Aroclor, Total 4,229487 MG/KG 11.89 na 5.7E+01
Total Pesticides/PCBs 0.0E+00 = 2.0E+01
Dioxins TEQ
2 3, 7 8-TCDD 5.5E-04 MG/KG 6.99 1 4.4E-03
1,2,378PeCcDD - 7.3E-07 MG/KG 3.35 : 1 2.7E-06
2,3,4,7,8-PeCDF S 4.8E-07 MG/KG 1,57 1 < .8.5E-07
1 2 3,6,7,8-HxCDD - s .4.6E-07 MG/KG 598 0.01 3.1E-08 : ]
1,2,3,4,6,7,8-HpCBD - ‘ 1.7E-06 MG/KG 0.001." i
OCDD : v : 6.2E-06 MG/KG 0.0001
1, 2 3,4,7,8-HxCDF - S 1.7E-07 MG/KG - ; 0.1
1, 2 3 6,7,8-HXCDF ;> o 1.0E-07 MG/KG : 0.1
2,3,7.8-TCDF e R e e 3.4E-06 MG/KG - 1
Total 4.4E-03 7.0E-05 1.2E-03 6.2E+01 3.6E+00
TEQ (D/IF) 6.2E+01  3.6E+00
PCBs TEQ
3,3',4,4',5-Pentachiorobiphenyl (126) 2.1E-03 MG/KG 7.82 0.1 1.8E-03
3, 44'-Tetrachlorob|phenyl (77 2.3E-03 MG/KG 5.29 0.05 6.8E-04
3,4,4'5-Tetrachlorobiphenyl (81) .g 7.1E-04 MG/KG 5.29 0.1 4.2E-04
2 3 3' 4,4'-Pentachtorobiphenyl (105) - 4.4E-02 MG/KG 22 6.10 0.0001 3.0E-05
2,3 3’ 4,4' 5-Hexachlorobiphenyl: (156) 1.7E-02 MG/KG 13.60 0.0001 2.6E-05
2,3',4, 4' 5-Pentachlorobiphenyl (118) 2.0E-01 MG/KG 11.22 0.00001 2.5E-05
2 3 ,3',4,4',5-Hexachlorobiphenyl (157) | - 2.5E-02 MG/KG 777 0.0001 2.2E-05
2 3 4 4' 5-Pqntachlorob|phenyl (114) . 2 2.7E-03 MG/KG : 7.82 0.0001 | - . 2.4E-06
2.3 4,45 ,5'-Hexachlorobiphenyl (167) 1.1E-02 MG/KG 13.60 0.00001 -1.7E-06
3,3',4,4',5,5'-Hexachlorobiphenyl (169) 1.0E-04 MG/KG 13.60 0.001 1.6E-06
2,3',4,4'5'-Pentachlorobiphenyl (123) 5.9E-03 MG/KG 7.82 0.00001 5.2E-07
2,3,3',4,4',5,5"-Heptachlorobiphenyl (189) 1.7E-03 MG/KG 14.97 0.00001 2 9E-07
2,2',3,3',4,5,6"-Heptachlorobiphenyl (174) 8.0E-03 MG/KG 217 B o
2,3,3',4',6-Pentachlorobiphenyl (110) 9.9E-02 MG/KG 2.45

MACTEC Engineering and Consulting, Inc.
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TABLE 102

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - LYMAN MILL WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Estimated [c] CBR [d] Hazard Quotients [e}]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
2,2',3,4,5,5'-Hexachlorobiphenyl (141) 1.3E-02 MG/KG 2.88
2,3,3',4'-Tetrachlorobiphenyi (56) 5.8E-03 MG/KG 3.00
2,3,4,4-Tetrachlorobiphenyl (60) 3.5E-03- MG/KG 3.00
2 3' 4 ,4'-Tetrachlorobiphenyl (66) 4 1E-02 MG/KG 5.91
2 3 3' 4,4',5,6- Heptachloroblphenyl (190) 3.1E-03 MG/KG 9.04
; 2 q ~3: 4w5L6' Heptachlorobiphenyl (177) 7.7E-03 MG/KG 10.65
2, 2' ,3,3',4,5,6,6'-Octachlorobiphenyl (200)- 4.3E-04 MG/KG 10.77
HHexachIoroblphenyl (128) 2.7E-02 MG/KG 11.71
-Heptachlorobiphenyl (178) - 2.2E-03 MG/KG 12.43
2 2’ 3 3' 45'6 ,8'-Octachlorobiphenyl (201) 8.3E-04 MG/KG 14,18
2 2' 3 4' ,5,5'-Hexachiorobiphenyl (146) 1.3E-02 MG/KG 15.22
2 2' 3 3‘ 4 4‘ 5-Heptachlorobiphenyi (170) 1.9E-02 MG/KG 15.37
2.2 3 445 6'—Heptachlorob|phenyl (182) 9.9E-05 MG/KG 16.52
2,2',3,4',5,5'6- 5-Heptachlorobiphenyl. 187y 1.5E-02 "MG/KG 16.52
2,23, 4 4'5'6- -Heptachlorobipheny! (183) 5.5E-03 MG/KG 16.61
2q,_2' 3,3' 4,4'5,6'-Octachlorobiphenyl (196) 2.1E-03 MG/KG 17.45
2,2'.,3,4 4', -Octachlorobiphenyl (203) 5.2E-03 MG/KG 17.45
2 2' 33,4 -Heptachloroblphenyl (171) 5.5E-03 MG/KG 17.82
2 2' 3,3 4MinHexachloroblphenyl (132) 3.8E-02 MG/KG 18.23
2 2' 4 4' ,5,5-Hexachlorobiphenyl (153) 8.3e-02 MG/KG 18.23
2 2' 3 3' 4 4' ,5'-Octachlorobiphenyl (194) 3.5E-03 MG/KG 19.74
2.2'34.4'5- Hexachloroblphenyl (137) 1.6E-02 MG/KG 20.85
2,2'3,4,4'5,5'" Heptachloroblphenyl (180) 2.3E-02 MG/KG 21.07
2.2" 3,3'4,5,5-Heptachlorobiphenyt (172) -}  2.4E-03 MG/KG 22.13
2,2'3,3' 4,46 6-Octachlorobiphenyl (197)! ~ 1.3E-04 MG/KG 2213
Total 3.0E-03 7.0E-05 1.2E-03 4.3E+01 2.5E+00
TEQ (PCBs)| 4.3E+01 2.5E+00
Total TCDD TEQ 1.1E+02 6.2E+00
Total[ 1.1E+02 |[ 2.6E+01
MACTEC Engineering and Consuliting, Inc.
51226.24 ..
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) TABLc 102 ‘
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - LYMAN MILL WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL

Notes:
{a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to
fish percent lipid. The following lipid contents were assumed:

6.84 Average white sucker lipid percent in Lyman Mill Pond.

7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the H! totals.
na - Not available/applicable.

Prepared by: NAR
Checked by: RAR
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TABLE 103

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - MANTON LARGEMOQUTH BASS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:

[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.

Fish Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration | NOAEL LOAEL NOAEL LOAEL
Pesticides
44-DDT 0.002223333 MG/KG 0.69 na 6.7E-03
Heptachlor Epoxide 0.000263333 MG/KG 10.67 na 1.2E-02
Dieldrin 0.001296667 MG/KG 2.82 na 1.6E-02 0.059 2.7E-01
44-DDE 0.0546 MG/KG 13.32 na 3.2E+00 0.1 3.2E+01
Aroclor, Total 0.6391 MG/KG 11.89 na 3.3E+01
Total Pesticides/PCBs 0.0E+00 3.2E+01
Dioxins TEQ
2,3,7,8-TCDD 8.7E-05 MG/KG 6.99 1 2.7E-03 o
1,2,3,7,8-PeCDD 3.0E-07 MG/KG 3.35 1 4.3E-06
2,3,4,7,8-PeCDF 2.6E-07 MG/KG 1.57 1 1.8E-06
TEQ - Birds (D/F) 2.7E-03 7.0E-05 1.2E-03 3.8E+01 2.2E+00
TEQ(D/F) 3.8E+01  2.2E+00
PCBs TEQ
TEQ - Birds (PCBs) | 0.0E+00 | 7.0E-05 | 1.2E-03 0.0E+00 0.0E+00
TEQ (PCBs)| 0.0E+00 0.0E+00
Total TCDD TEQ  3.8E+01 2.2E+00
Total[_1.5E+02 ] 1.9E+02 ||

[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % guli egg) presented in Table J-12.
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to
fish percent lipid. The following lipid contents were assumed:

1.76 Average fargemouth bass lipid percent in Manton Mill Pond.

7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hi totals.
na - Not available/applicable.

Prepared by: NAR,
Checked by: RAR
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TABLc 104
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - DYERVILLE AMERICAN EEL

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Estimated [c] CBR [d] Hazard Quotients {e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF | Concentration | NOAEL LOAEL NOAEL LOAEL
Pesticides
Aroclor, Total ) 0.370256667 MG/KG 11.89 na 28e+00 | 4 A
4 4 DDE 0.011036667 MG/KG 13.32 na 9.3E-02 0.1 9.3E-01
Dleldnn , 0.008516667 MG/KG 2.82 na 1.5E-02 0.059 2.6E-01
Heptachlor Epoxide 0.00184 MG/KG 10.67 na 1.2E-02 o
4,4-DDT 0.01188 MG/KG 0.69 na 5.2E-03
Total Pesticides/PCBs 0.0E+00 1.2E+00
Dioxins TEQ
2,3,7,8-TCDD ‘ 5.2E-05 MG/KG 6.99 1 2.3E-04
1,2,3,6,7,8-HxCDD 1.4E-06 MG/KG 5.98 0.01 5.2E-08
Total 2.3E-04 7.0E-05 1.2E-03 3.3E+00 1.9E-01
b TEQ (D/F) 3.3E+00 1.9E-01
PCBs TEQ
3,3',4,4',5-Pentachlorobiphenyi (126) 9.7E-05 MG/KG 7.82 0.1 4.8E-05
2 3,3',4,4',5-Hexachlorobiphenyl (156) 8.7E-03 MG/KG 13.60 0.0001 7.5E-06
2 3 3' 4 14" Pentachloroblphenyl (105) 1.8E-02 MG/KG 6.10 0.0001 6.9E-06
2 3' 4 4' 5- Pentachloroblphenyl (118): 7.5E-02 MG/KG 11.22 0.00001 5.4E-06
3,34, 4'-Tetrach|orob|phenyl (77) 2.8E-05 MG/KG 5.29 0.05 4.7E-06
3,3',4,4',5,5'-Hexachlorobiphenyl (169) .- 1.1E-04 MG/KG 13.60 0.001 9.5E-07
2,3,4,45-Pentachlorobiphenyl (114) 1.1E-03 MG/KG 7.82 0.0001 5.4E-07
2 3' 4 4‘ 5,5'-Hexachlorobiphenyl (167) 4.2E-03 MG/KG 13.60 0.00001 3.7E-07
2 3 3' 4.4' 5 5'-Heptachlorobiphenyl (1 89) 3.7E-04 MG/KG 14.97 0.00001 3.5E-08
2,2'3,3,45,6- -Heptachlorobiphenyl (174) 4.4E-03 MG/KG 217
2,3,3',4' 6-Pentachlorobiphenyl (110) ‘ 6.7E-02 MG/KG 2.45
2,2',3,4,5,5'-Hexachlorobiphenyl (141) : 9.5E-03 ~MGIKG 2.88
2,3,3',4'-Tetrachlorobiphenyl (56) : 1.8E-04 MG/KG 3.00
2,3,4,4'-Tetrachlorobiphenyl (60) 1.4E-03 MGIKG 3.00
2 ,3',4,4'-Tetrachlorobiphenyl (66) = 1.2E-02 MG/KG 5.91
2,3,3'4,4,56- Heptachloroblphenyl 190y | . 2.7E-03 MG/KG 9.04
2,2',3,3,4,5,6- Heptachlorobiphenyt (177). 7.8E-03 MG/KG 10.65
2,2'3,3,4,56,6- -Octachlorobiphenyl (200) . 9.0E-05 MG/KG 10.77
2,2',3,3',4,4'-Hexachlorobiphenyi (128) - 2.1E-02 MG/KG 11.71
223355 6- -Heptachlorobiphenyl (178) 1.8E-03 MG/KG 12.43
2,2',.3,3',4,5'6,6'-Octachlorobipheny! (201) 4 4E-04 MG/KG 14.18
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TABLE 104
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS BIRD EGG TISSUE - DYERVILLE AMERICAN EEL

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Estimated [c] CBR [d] Hazard Quotients [e}]
Central Avian BMF [b] Egg Tissue

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
2,2',3,4',5,5'-Hexachlorobiphenyi (146) 8.9E-03 MG/KG 15.22
2,2',3,3',4,4' 5-Heptachlorobiphenyl (170) 1.8E-02 MG/KG 15.37
2,2',3,4',5,5' 8-Heptachiorobiphenyl (187) 1.6E-02 MG/KG 16.52
2 2’ 3 4 4' 5' 6-Heptachlorob|phenyl (183) 3.9E-03 MG/KG 16.61
2 2' 3 3_' 44 /5,68'-Octachlorobiphenyl (196) 1.8E-03 MG/KG 17.45
2 2" 3 4.4 5 5' 6- -Octachlorobiphenyl (203) 4.3E-03 MG/KG 17.45
2 2' 3,34, 4' 6—Heptachloroblphenyl (171) 4.3E-03 MG/KG 17.82
2 2‘ 3,34, 6' -Hexachlorobiphenyl (132) 8.4E-03 MG/KG 18.23
2,2'4.4'55- -Hexachlorobiphenyl (153) 5.4E-02 MG/KG 18.23
2,2'3,3'4,4'5,5'- Octachloroblphenyl (194) 4.2E-03 MG/KG 19.74
2, 2", 3 4 4 5—Hexachlorob|phenyl (137) 9.4E-03 MG/KG 20.85
2,2, 4 4',5,5'-Heptachlorobiphenyl (1 80) 2.1E-02 MG/KG 21.07
2, 2‘ 3 3 4 5 5 Heptachlorobiphenyl (172) 2.2E-03 MG/KG 22.13
2,2',3,3',4,4',6,6'-Octachlorobiphenyl (197) 7.6E-05 MG/KG 22.13

Total 7.5E-05 7.0E-05 1.2E-03 1.1E+00 6.2E-02

TEQ (PCBs)| 1.1E+00 6.2E-02

Total TCDD TEQ 4.3E+00 2.5E-01

Total[ 4.3E+00 || 1.4E+00

Notes:
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.
[c] Egg concentration for avian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the egg to
fish percent lipid. The following lipid contents were assumed:

12.13 Average American eel lipid percent in Dyerville Reach.

7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.

Prepared by: NAR
Checked by: RAR
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TABLE 105

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PiSCIVOROUS MAMMAL TISSUE - ASSAPUMPSET BROWN BULLHEAD

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rl

Hazard Quotients [e]

Fish Mammal Estimated [c] CBR [d]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Pesticides
4,4'-DDE [ 0.0127 | MG/KG | na | na | [ 01 | |
Total Pesticides/PCBs
Dioxins TEQ
2,3,7,8-TCDD | 6.1E-07 MG/KG 11 1 1.1E-05 ]
2,3,4,7,8-PeCDF. 1.7E-07 MG/KG 54 0.5 7.8E-06
2,3,7,8-TCDF ' 2.0E-07 MG/KG 0.40 0.1 1.3E-08
Total 1.9E-05 1.5E-04 2.3E-04 1.3E-01 8.3E-02
TEQ (D/F)] 1.3E-01 8.3E-02
Total TCDD TEQ _ 1.3E-01 8.3E-02
Totall 1.3E-01 ][ 8.3E-02
Notes:

[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % ofter) presented in Table J-13.
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the

mammal to fish percent lipid. The following lipid contents were assumed:

2.64 Average brown builthead lipid percent in Assapumpset Pond.

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).
[d] Critical Body Re3|dues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.

HQs for shaded analytes not included in the Hi totals.
na - Not available/applicable.

Prepared by: NAR
Checked by: RAR
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TABLE 106
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - GREYSTONE WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units {lipid basis) TEF Concentration | NOAEL LOAEL NOAEL LOAEL
Dioxins TEQ
2,3,4,7,8-PeCDF . 4.2E-07 MG/KG 54 0.5 4.8E-06
2, 3 7 8 TCDD o 7.0E-07 MG/KG 11 1 3.3E-06 -
1 23,6 7,8- HxCDD,.;,‘» [, 4.1E-07 MG/KG 30 0.1 5.2E-07
1“,2, 47,8~ HXCOF =« . 2.1E-07 MG/KG 57 0.1 5.0E-07
1,2,3,4,7,8-HxCDD 2.5E-07 MG/KG 9.3 0.1 9.8E-08
2,3,7,8-TCDF 5.1E-06 MG/KG 0.4 0.1 8.7E-08
Total 9.3E-06 1.5E-04 2.3E-04 6.2E-02 4.1E-02
TEQ (D/F) 6.2E-02 4.1E-02
PCBs TEQ
3,3',4,4',5 5'-Hexachlorobiphenyl (169) 3.7E-04 MG/KG 350 0.01 5.6E-04
3,3',4,4' 5-Pentachlorobiphenyl (126) . 3.4E-05 MG/KG 70 0.1 1.0E-04
2,3,3', 4,4'5- -Hexachiorobiphenyl (156) . ©2.5E-03 "7 | MG/KG 30 0.0005 1.6E-05
2.3',4.4'5- -Pentachlorobiphenyl (118) 2.2E-02 MG/KG 15 0.0001 1.4E-05
2,3,3',4,4'-Pentachlorobiphenyl (105) - 6.3E-03 MG/KG 12 0.0001 3.2E-06
2,3,4,4',5-Pentachlorobiphenyl (114) 6.1E-04 MG/KG 24 0.0005 3.1E-06
2,3,3',4,4',5,5-Heptachlorobiphenyl (189).: - 1.7E-04 MG/KG .« 50 0.0001 3.6E-07
2,3',4,4',5,5'-Hexachlorobiphenyl (167) 9.8E-04 MG/KG 6 0.00001 2.5E-08
3,3',4,4- Tetrachloroblphenyt 7). - 4.0E-04 MG/KG 1.4 0.0001 2.4E-08
3,4,4',5-Tetrachlorobiphenyl (81) 2.6E-04 -MG/KG 0.36 0.0001 4.0E-09
2 2' 3 5'-Tetrachlorobxpheny! (44) = 2.0E-03 MG/KG 0.01
2 2' 4 ,5'-Tetrachlorobiphenyl (49) 4.5E-03 MG/KG 0.02
2.4 5-Trichlorobiphenyl (31) . 2.3E-03 ;- MG/KG 0.05
2,3,3',4,4 6-Hexachloroblphenyl (158) ¢ 2.5E-03 MG/KG 4
2,2',3,3',4,4'-Hexachlorobiphenyl (128) - 41E-03 MG/KG 9
2,2'4,4'5,5- Hexachloroblphenyl (153) 2.3E-02 MG/KG 15
2,2',3,3,4,4',5-Heptachlorobiphenyl (170) 3.7E-03 MG/KG . 15
2,2'3,3,4,4', 5 ,5-Octachlorobiphenyl (194) 3.7E-03 MG/KG 21
2234556 -Heptachlorobiphenyl (187). 8.7E-03 MG/KG 23
2,2'3.4,4' 5,5'-Heptachlorobiphenyl (1 80) 9.5E-03 MG/KG 120
Total 6.9E-04 1.5E-04 2.3E-04 4.6E+00 3.0E+00
TEQ (PCBs)| 4.6E+00 3.0E+00
Total TCDD TEQ 4.7E+00 3.1E+00
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TABLE 106
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - GREYSTONE WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]

Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration | NOAEL LOAEL NOAEL LOAEL
Totall 4.7E+00 [ 3.1E+00

Notes:
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13.
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the
mammal to fish percent lipid. The foliowing lipid contents were assumed:

10.36 Average white sucker lipid percent in Greystone Mill Pond.

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
{e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hli totals.
na - Not available/applicable.
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TABLc 107
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - ALLENDALE WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Dioxins TEQ
2,3,7,8-TCDD 3.3E-04 MG/KG 11 1 3.2E-03
2 3 4,7,8-PeCDF 5.0E-07 MG/KG 54 0.5 1.2E-05
1 2 ,3,6,7,8-HxCDD * 3.4E-07 MG/KG 30 0.1 8.8E-07
1 2 3.4, 6 7.8- HpCDD 7.5E-07 MG/KG 36 0.01. 2.3E-07
1 2 3,4 7 8- -HXCDD 2 4E-07 MG/KG 9.3 0.1 2.0E-07
2‘,.,3( §-TQDF 1.5E-06 MG/KG 0.4 0.1 5.3E-08
HCX. ' S 3.6E-05 MG/KG 0.0002
1 2 3, 7 8-PeCDD. . 3.3E-07 MG/KG 1
1,2,3,7,8-PeCDF 2.1E-07 MG/KG 0.05
2,3,4,6,7,8-HxCDF. - 8.0E-08 MG/KG 0.1
OCDF 4.1E-07 MG/KG 0.0001 :
Total 3.2E-03 1.5E-04 2.3E-04 2.1E+01 1.4E+01
TEQ (D/F) 2.1E+01 1.4E+01
PCBs TEQ
3,3',4,4',5-Pentachlorobiphenyl (126) - 3.6E-04 MG/KG 70 0.1 2.2E-03
3 3' 4,4'55- Hexachlorobipheny} (169) 7.6E-05 MG/KG 350 0.01 2.3E-04
2 3' 4,4, 5-Pentachlorobiphenyl (118) 5.9E-02 MG/KG 15 0.0001 7.7E-05
23,3 445 Hexachloroblphenyl (156) 4.9E-03 MG/KG 30 0.0005 6.4E-05
2,3,3',4,4', 5'-Hexachlorobiphenyl (157). - 4.2E-03 MG/KG 19 0.0005 3.5E-05
2.3, 3' 44 Pentachloroblphenyl (108) 1.4E-02 MG/KG 12 0.0001 1.4E-05
2,344 5 -Pentachlorobiphenyl (1 14) © 8.6E-04 - MGIKG 24 0.0005 9.0E-06
2,3',4,4' 5'-Pentachlorobiphenyl (123) 1.2E-03 MG/KG 24 0.0001 2.5E-06
2,3,3',4,4',5,5'-Heptachiorobiphenyl (189) 2.3E-04 MG/KG 50 ~0.0001 1.0E-06
2,344 55- Hexachlorobiphenyl (167) 2.8E-03 MG/KG 6 0.00001 1.5E-07
3,3',4,4'-Tetrachlorobiphenyt (77) 3.5E-04 MG/KG 1.4 0.0001 4.3E-08
3,4,4' 5-Tetrachlorobiphenyl (81) ~ ~ 1.8E-04 - MG/KG 0.36 0.0001 5.8E-09:
2,2',3,5-Tetrachlorobiphenyl (44) - 8.7E-03 MG/KG .+.0.01
2 2' 4 5'-Tetrach!oroblphenyl (49) : 9.2E-03 MG/KG 0.02
2 4' 5-Tr|chlorob|phenyl @1y o 3.4E-03 MG/KG 0.05 "
2 3 3',4,4' 6-Hexachlorobiphenyl (158) 6.3E-03 MG/KG 4
2,233 4,4~ -Hexachlorobiphenyl.(128) - - 1.2E-02 MG/KG: . 9
04455 ‘Hexachiorobiphenyl (153)" 40E-02 MGIKG 15
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TABLE 107

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - ALLENDALE WHITE SUCKER

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

North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 7.7E-03 MG/KG 15
2,2,33,4,4'55-Octachiorobiphenyl (194) | 1.8E-03 MG/KG 21
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 1.6E-02 MG/KG 23 o o
2,2',3,4,4',5,5-Heptachlorobiphenyl (180) 1.1E-02 MG/KG 120
Total 2.6E-03 1.5E-04 2.3E-04 1.8E+01 1.2E+01
TEQ (PCBs)| 1.8E+01 1.2E+01
Total TCDD TEQ __ 3.9E+01 2.5E+01
Total| 3.9E+01 || 2.5E+01
Notes:

[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % ofter) presented in Table J-13.
[¢] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the
mammal to fish percent lipid. The following lipid contents were assumed:
5.07 Average white sucker lipid percent in Allendale Mill Pond.
4.42 Average lipid percentage in 5 ofter liver samples (Leonards et al., 1997).
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TAbuc 108
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - LYMAN MILL WHITE SUCKER

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

North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration | NOAEL LOAEL NOAEL LOAEL
Dioxins TEQ
2,3,7,8-TCDD ) 5.5E-04 MG/KG 11 1 3.9E-03 .
% 7 8 PeCDF 4.8E-07 MG/KG 54 0.5 8.3E-06
A - 4.6E-07 MG/KG 30 0.1 9.0E-07
1 2 3, 4 7 8 HxCDF 1,7E-07 MG/KG 57 0.1 6.3E-07
1,2,3,4,6,7,8- HpCDD 1.7E-06 MG/KG 36 0.01 3.9E-07
1,2,3,4,7,8-HxCDD 2.7E-07 MG/KG 9.3 0.1 1.6E-07
2,3,7,8-TCDF 3.4E-06 MG/KG 0.4 0.1 8.9E-08
Total 4.0E-03 1.5E-04 2.3E-04 2.6E+01 1.7E+01
TEQ (D/F) 2.6E+01 1.7E+01
PCBs TEQ
3,3',4,4',5-Pentachiorobiphenyl (126) 2.1E-03 MG/KG 70 0.1 9.3E-03
3 3‘ 4 4',5,5'-Hexachlorobiphenyl (169) 1.0E-04 MG/KG 350 0.01 2.3E-04
2,3 4,4'5- Pentachloroblphenyl (118): 2.0E-01 MG/KG 15 0.0001 1.9E-04
2,3,3',4,4', 5-Hexachlorobiphenyl (156) - : - 1.7E-02 MG/KG 30 0.0005 1.6E-04
exachlorobiphenyl (157).. 2,5E-02 MG/KG - 19 . ....|.0.0005 1.5E-04
4.4E-02 MG/KG 12 0.0001 3.4E-05
2 3 ‘ft‘L Q - quqtqthoroblphenyl (114): 2.7E-03 MG/KG 24 0.0005 2.1E-05
2 3' 4,4',5'-Pentachlorobiphenyl (123): = 5.9-03 MG/KG 24 0.0001 9.2E-06
2_‘3 3'44'5 5'-Heptachlorobiphenyl (189): - 1.7E-03 MG/KG 50 0.0001 5.5E-06
3,3',4,4"-Tetrachlorobiphenyl (77) 2.3E-03 MG/KG 14 0.0001 2.1E-07 -
3 ,4,4' 5-Tetrachlorobiphenyl (81) 7.1E-04 MG/KG 0.36 0.0001 1.7E-08
2,2'3 ,5-Tetrachlorobiphenyl (44) 2.1E-02 MG/KG 0.01
2,2' 4 ,5-Tetrachlorobiphenyl (49) " 2.0E-02 MG/KG 0.02
2 4 5—Tr|chlorob|phenyl (31) 4.3E-03 MG/KG 0.05
2,3,3',4,4', 6-Hexachlorobiphenyl (158) 1.4E-02 MG/KG 4
2 ,2',3,3',4,4'-Hexachlorobiphenyl (128) 2.7E-02 MG/KG 9
2 2' 4,455/ Hexachlorobiphenyl (153) - 8.3E-02 MG/KG 15
2,2' 3,3 44' 5-Heptachlorobiphenyl ( ZO) 1.9E-02 MG/KG 15
2,2',3,3',4,4',5,5-Octachlorobiphenyl (194). 3.5E-03 MG/KG 21
2,2',3,4',5,5' 6-Heptachlorobiphenyi (187) 1.5E-02 MG/KG 23
2,2',3,4,4° 5,5 -Heptachlorobiphenyl (180) 2.3E-02 MG/KG 120 -
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TABLE 108
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - LYMAN MILL WHITE SUCKER

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Total 1.0E-02 1.5E-04 2.3E-04 6.8E+01 4.4E+01
TEQ (PCBs)| 6.8E+01 4.4E+01

Total TCDD TEQ  9.4E+01 6.1E+01
Totall 9.4E+01 || 6.1E+01

Notes: .
[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13.
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the
mammal to fish percent lipid. The following lipid contents were assumed:

6.84 Average white sucker lipid percent in Lyman Mill Pond.

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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) TABLE 109 (
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - MANTON LARGEMOUTH BASS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Dioxins TEQ
2378TCOF 33E-07 | MGIKG 0.4 0.1 3.3E-08
2,3,78-TCDD i i 8.7E-05 MG/KG 11 1 2.4E-03
2,3,4,7,8-PeCDF" e ‘ 2.6E-07 MG/KG 54 0.5 1.8E-05
Total 2.4E-03 1.5E-04 2.3E-04 1.6E+01 1.0E+01
TEQ (D/F) 1.6E+01 1.0E+01
PCBs TEQ
TEQ - Mammals (PCBs) | | | 00E+00 | 1.5E-04 | 2.3E-04 | 0.0E+00 | 0.0E+00
TEQ (PCBs)] 0.0E+00 0.0E+00
Total TCDD TEQ 1.6E+01 1.0E+01 |
) Total[_1.6E+01_|[ 1.0E+01 |
Notes:

[a] CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13.
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the
mammal to fish percent lipid. The following lipid contents were assumed:
1.76 Average largemouth bass lipid percent in Manton Mill Pond.
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TABLE 110
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - DYERVILLE AMERICAN EEL

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Dioxins TEQ
2,3,7,8-TCDD S 5.2E-05 MG/KG 11 1 2.1E-04
1, 2 3 6 7 8- HxCDD R 1.4E-06 MG/KG 30 0.1 1.5E-06
1,2,3,4,6,7,8- HpCDD 1.4E-06 MG/KG 36 0.01 1.8E-07
1,2,3,4,7,8-HxCDD 2.2E-07 MG/KG 9.3 0.1 7.4E-08 e
Total 2.1E-04 1.5E-04 2.3E-04 1.4E+00 9.1E-01
TEQ (D/F) 1.4E+00 9.1E-01
PCBs TEQ
3,3,4,4' 5-Pentachlorobiphenyl (126) 9.7E-05 MG/KG 70 0.1 2.5E-04
3,3'4,4'55'- -Hexachlorobiphenyl (169) 1.1E-04 MG/KG 350 0.01 1.4E-04
2,3,3',4,4' 5-Hexachlorobiphenyl (156): 8.7E-03 MG/KG 30 0.0005 4.7E-05
2,3',4,4' 5-Pentachlorobiphenyl (118) 7.5E-02 MG/KG 15 0.0001 4,1E-05
2 3 3' 4 4'-Pentachlorobiphenyl (105) 1.8E-02 MG/KG 12 0.0001 7.8E-06
2 3 4 4' ', 5-Pentachforobiphenyl (114) 1.1E-03 MG/KG 24 0.0005 4.8E-06
2 3 3' 4,4'55'- Heptachloroblphenyl (189)” 3.7E-04 MG/KG 50 0.0001 6.7E-07
3 4.2E-03 MG/KG 6 0.00001 9.2E-08
2.8E-05 MG/KG 1.4 0.0001 1.4E-09
4.2E-03 MG/KG - 0.01
2 24 5'—Tetrachloroblphenyl (49) = 2.1E-03 MG/KG 0.02
2,4' 5-Trichlorobiphenyl (31) 1.4E-03 MG/KG 0.05
2 3,3',4,4',6-Hexachlorobiphenyl (158) 8.8E-03 MG/KG 4
2.2'3,3, 4 4'-Hexach|orob|phenyl (128) 2.1E-02 MG/KG 9
2,2'4.4' _5 5-Hexachlorobiphenyl (153) 5.4E-02 MG/KG 15
2,2',3, 3' 4.4 ,5-Heptachlorobipheny! (170) 1.8E-02 MG/KG ~15
2,2',3,3',4,4,5,5"-Octachlorobiphenyl (194) 4.2E-03 MG/KG =21
2,2'3,4'5,5',6-Heptachlorobiphenyl (187) 1.6E-02 MG/KG 23
2,2',3,4,4',5,5-Heptachlorobipheny! (180) 2.1E-02 MG/KG 120
Total 4.9E-04 1.5E-04 2.3E-04 3.3E+00 2,1E+00
TEQ (PCBs)| 3.3E+00 2.1E+00
Total TCDD TEQ 4.7E+00 3.0E+00
Total| 4.7E+00 ][ 3.0E+00
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TABLE 110
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED PISCIVOROUS MAMMAL TISSUE - DYERVILLE AMERICAN EEL

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Fish Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b} Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL

Notes:
[al CT EPCs for fish tissue derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter) presented in Table J-13.
[c] Whole body concentration for mammalian piscivore receptor (mg/kg wet weight) estimated by multiplying the fish tissue concentration by the BMF and the ratio of the
mammal to fish percent lipid. The following lipid contents were assumed:

12.13 Average American eel lipid percent in Dyerville Reach.

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TABLE 111
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Great Blue Heron (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island’

iAllendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL | NOAEL LOAEL
Aroclor, Total | zeE+00 1.0E+00 4.1E-01 1.6E-01 2.2E+00 8.6E-01
Toxicity Equivalency - Birds T 7.8E+00 7.8E-01 1.1E-01 1.1E-02 7.6E+00 7.6E-01
Aroclor-1254 1,6E+00 16E-01 | 2.0E-01 2.0E-02 1.4E+00  1.4E-01
Chromium 1.3E+00 2.5E-01 9.0E-01 1.8E-01 3.7E-01 7.5E-02
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
[Aroclor, Total 6.4E+00 2.6E+00 4.1E-01 1.6E-01 6.0E+00 2.4E+00
Toxicity Equivalency - Birds | 7.9e+00 7.9E-01 "~ 1A1E-01 1.1E-02 7.8E+00  7.8E-O1
4,4"-DDE 7.9E+00 7.9E-01 2.6E+00 2.6E-01 5.3E+00 5.3E-01
[Toxicity Equivalency (PCB) - Birds 4.9E+00 4.9E-01 6.3E-01 6.3E-02 43E+00 4.3E-01
Aroclor-1254 3.9E+00 3.9E-01 2.0E-01 2.0E-02 3.7E+00 3.7E-01
4,4-DDD | T 2.3e+00 2.3E-01 1.1E+00 1.1E-01 1.3E+00  1.3E-01
|IManton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
[Arocior, Total 9.7E-01 3.9E-01 4.1E-01 1.6E-01 56E-01  2.2E-01
Toxicity Equivalency - Birds 1.5E+00 15E-01 | 1.1E-01 1.1E-02 1.4E+00 1.4E-01
4,4'-DDE 3.3E+00 3.3E-01 2.6E+00 2.6E-01 6.6E-01  6.6E-02
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
[Aroclor, Total 2.8E+01 1.1E+01 4.1E-01 1.6E-01 | 2.8E+01  1.1E+01
Aroclor-1254 ~ 7.0E+00 7.0E-01 | 2.0E-01 2.0E-02 | 6.9E+00  6.9E-01
Zinc | 2.3E+00 2.5E-01 3.3E-01 3.7E-02 2.0E+00 2.2E-01
4,4"-DDE 1 4.4E+00 4 4E-01 2.6E+00 2.6E-01 1.7E+00 1.7E-01
Chromium 1.5E+00 3.0E-01 9.0E-01 1.8E-01 6.2E-01  1.2E-01
14,4 DDD 1.9E+00 1.9E-01 1.1E+00 1.1E-01 8.5E-01 8.5E-02
Notes:

Risk estimates as calculated and presented in Appendix K.

Incremental risks caiculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incrementat risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 112
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Great Blue Heron (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

|Allendale Pond Reach Risk Summary Incremental Risk
Allendale Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
lAroclor, Total 2.6E+00 1.0E+00 5.5E-03 2.2E-03 2.6E+00  1.0E+00
Toxicity Equivalency - Birds " 7.8E+00 7.8E-01 3.4E-02 34E-03 | 7.7E+00 7.7E-01
Chromium T 1.3E+00 2.5E-01 1.1E-01 2.1E-02 1.2E+00 23E-01
Mercury (methyl) 3.9E+00 3.9E-01 2.1E+00 2.1E-01 1.8E+00  1.8E-01
IAroclor-1254 " T1.6E+00 16E-01 2.1E-03 21E-04 1.5E+00  1.5E-01
4.4 -DDE " 1.8E+00 1.8E-01 7.8E-01 7.8E-02 9.9E-01 9.9E-02
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Araclor, Total 6.4E+00 2.6E+00 5.5E-03 2.2E-03 6.4E+00 2.6E+00
Toxicity Equivalency - Birds 7.9E+00 7.9E-01 3.4E-02 34E-03 | 7.9E400 7.9E-O1
4.4-DDE " 7.9E+00 7.9E-01 78E-01  7.8E-02 71E+00 7.1E-01
Toxicity Equivalency (PCB) - Birds |  4.9E+00 49E-01 | 49E+00 4.9E-01
Aroclor-1254 "~ 3.9E+00 39E-01 2.1E-03 21E-04 | 3.9E+00 3.9E-01
4,4'-DDD 2.3E+00 23E-01 | 1.5E-01 1.5E-02 2.2E+00  2.2E-01
Mercury (methyl) ' 2.4E+00 24E-01 | 24E+00 21E-01 | 37E-01 37E-02
Manton Pond Reach Risk Summary Incremental Risk
Manton Assapumpset
Analyte NOAEL LOAEL NOAEL - LOAEL NOAEL  LOAEL
4.4-DDE 3.3E+00 3.3E-01 7.8E-01 7.8E-02 2.5E400  2.5E-01
Mercury (methyl) 3.2E+00 3.2E-01 2.1E+00 2.1E-01 11E+00 1.1E-01
Toxicity Equivalency - Birds 1.5E+00 15E-01 | 3.4E-02 3.4E-03 1.5E400 1.5E-01
Dyerville Reach Risk Summary Incremental Risk
Dyerville Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Aroclor, Total ~2.8E+01 1.1E+01 5.5E-03 2.2E-03 2.8E+01 1.1E+01
Aroclor-1254 | "7.0E+00 7.0E-01 2.1E-03 2.1E-04 | 7.0E+00 7.0E-01
4,4'-DDE | 44E+00 44E-01 | 7.8E-01 7.8E-02 | 3.6E+00  3.6E-01
Zinc 2.3E400  25E-01 1.9E-01 21E-02 | 21E+00 2.3E-01
44-DDD 1.9E+00 1.9E-01 1.56-01 156-02 | 1.8E+00 1.8E-01
Chromium " 15E+00  3.0E-01 1.1E-01 2.1E-02 1.4E+00 2.8E-01
Notes:

Risk estimates as calculated and presented in Appendix K.

Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 113

INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Belted Kingfisher (Greystone)

Baseline Ecological Risk Assessment - Interim Final
CentredaleiManor Restoration Project _Superfu_nd Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Aroclor, Total 4.7E+00 1.9E+00 7.5E-01 3.0E-01 3.9E+00 1.6E+00
Toxicity Equivalency - Birds 7.7E+00 7.7E-01 1.6E-01 1.6E-02 7.6E+00 7.6E-01
Aroclor-1254 2.8E+00 2.8E-01 3.6E-01 3.6E-02 2.5E+00  2.5E-01
Toxicity Equivalency (PCB) - Birds 1.7E+00 1.7E-01 1.2E+00 1.2E-01 5.5E-01 5.5E-02
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
lAroclor, Total 1.2E+01 4.9E+00 7.5E-01 3.0E-01 1.2E+01 4.6E+00
Toxicity Equivalency - Birds 1.3E+01 1.3E+00 ""1.6E-01 16E-02 | 1.3E+01 1.3E+00
4,4'-DDE 1.5E+01 1.5E+00 4.9E+00 49E-01 | 1.0E+01 1.0E+00
[Toxicity Equivalency (PCB) - Birds 9.2E+00 9.2E-01 1.2E+00 1.2E-01 _8.1E+00  8.1E-01
jAroclor-1254 7.5E+00 7.5E-01 3.6E-01 3.6E-02 7AE+400  7.1E-01
4.4'-DDD 4.4E+00 4.4E-01 2.0E+00 2.0E-01 '2.4E+00 2.4E-01
[Technical Chlordane 1.6E+00 1.6E-01 3.2E-01 3.2E-02 1.2E+00 1.2E-01
Manton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Aroclor, Total 1.9E+00 7.4E-01 7.5E-01 3.0E-01 11E+00 4.4E-01
Toxicity Equivalency - Birds 2.0E+00 2.0E-01 1.6E-01 16E-02 | 1.9E+00 1.9E-01
14,4"-DDE 6.3E+00 6.3E-01 4.9E+00 4.9E-01 1.3E+00 1.3E-01
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Aroclor, Total 5.4E+01 2.2E+01 7.5E-01 3.0E-01 5.3E+01 2.1E+01
IAroclor-1254 1.3E+01 1.3E+00 3.6E-01 3.6E-02 1.3E+01  1.3E+00
Zinc 3.5E+00 3.8E-01 3.6E-01 40E-02 | 34E+00 3.4E-01
4,4'-DDE 8.3E+00 8.3E-01 4.9E+00 4.9E-01 3.4E+00 3.4E-01
4,4'-DDD 3.5E+00 3.5E-01 2.0E+00 2.0E-01 1.5E+00 1.5E-01
[Toxicity Equivalency - Birds 1.1E+00 1.1E-01 1.6E-01 1.6E-02 9.0E-01 9.0E-02

Notes:

Risk estimates as calculated and presented in Appendix K.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 114
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Belted Kingfisher (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale RABeystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
|Aroclor, Total 4.7E+00 1.9E+00 : 4.7E+00 1.9E+00
Toxicity Equivalency - Birds 7.7E+00 7.7E-01 5.5E-02 5.5E-03 7.7E+00  7.7E-01
Mercury (methyl) 7.4E+00 7.4E-01 3.9E+00 3.9E-01 | 3.5E+00 3.5E-01
Aroclor-1254 2.8E+00 2.8E-01 | 2.8E+00  2.8E-01
44-DDE 3.3E+00 3.3E-01 1.5E+00  1.5E-01 1.8E+00 1.8E-01
Toxicity Equivalency (PCB) - Birds 1.7E+00 1.7E-01 1.7E+00 1.7E-01
4,4'-DDD 1.4E+00 1.4E-01 2.7E-01 27E-02 | 1.2E400 1.2E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman RABeystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Acoclor, Total 1.2E+01 4.9E+00 12E+01 4.9E+00
4,4-DDE 1.5E+01 1.5E+00 1.5E+00 1.5E-01 1.4E+01 1.4E+00
Toxicity Equivalency - Birds 1.3E+01 1.3E+00 5.5E-02 " 55E-03 | 1.3E+01  1.3E+00
Toxicity Equivalency (PCB) - Birds 9.2E+00 92E-01 " | 9:2E+00 9.2E-01
|Aroclor-1254 T T 75E+00 7.5E-01 | 756400  7.5E-01
44-DDD 4.4E+00 4.4E-01 2.7E-01 27E-02 | 42E+00 4.2E-01
Technical Chlordane 16E+00  16E01 | 1.6E+00  1.6E-01 |
Mercury (methyl) 4.7E+00 4 7E-01 3.9E+00 3.9E-01 77E-01  7.7E-02
’Mianton Pond Reach Risk Summary Incremental Risk
Manton RABeystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
[Aroclor, Total 1.9E+00 7.4E-01 1.9E+00  7.4E-01
4,4'-DDE 6.3E+00 6.3E-01 | 1.5E+00 1.5E-01 4.8E+00 4.8E-01
Mercury (methyl) 6.1E+00  6.1E-01 3.9E+00 39E-01 | 22E+00 2.2E-01
IToxicity Equivalency - Birds 2.0E+00 2.0E-01 5.5E-02 5.5E-03 | 2.0E+00 2.0E-01
Dyerville Reach Risk Summary Incremental Risk
Dyerville RABeystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
[Aroclor, Total 4,_ 5.4E+01 2.2E+01 54E+01 2.2E+01
Aroclor-1254 1.3E+01 13E+00 | 1.3E401  1.3E+00
4,4'-DDE ] 8.3E+00 8.3E-01 1.5E+00 1.5E-01 6.8E+00  6.8E-01
Zinc 3.5E+00 3.8E-01 2.2E-01 2.4E-02 32E+00  3.6E-01
4,4-DDD | 3sE+00 3.5E-01 2.7E-01 2.7E-02 3.2E+00  3.2E-01
Toxicity Equivalency - Birds "~ 1.1E+00 11E-01 | 5.5E-02 55E-03 | 1.0E400 1.0E-01

Notes:

Risk estimates as calculated and presented in Appendix K.

Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 115
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - River Otter (Greystone)

Baseline Ecological Risk Assessment - interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island =~

[Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 6.2E+00 6.2E-01 5.5E-01 5.5E-02 5.6E+00 5.6E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 7.6E+00 7.6E-01 5.5E-01 5.5E-02 7.0E+00 7.0E-01
Aroclor-1254 3.5E+00 3.5E-01 2.2E+00 22E-01 | 1.2E+00 1.2E-01
[Toxicity Equivalency (PCB) - Mammals 3.1E+00 3.1E-01 2.0E+00 2.0E-01 1.1E+00 1.1E-01
Aroclor, Total 3.5E+00 3.5E-01 2.9E+00 2.9E-01 6.3E-01  6.3E-02
Manton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
[Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 5.5E-01 5.5E-02 1.3E+00 1.3E-01
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
lAroclor, Total 1.5E+01 1.5E+00 2.9E+00 2.9E-01 1.3E+01  1.3E+00
lAroclor-1254 6.2E+00 6.2E-01 2.2E+00 2.2E-01 4.0E+00 4.0E-01

Notes:

Risk estimates as calculated and presented in Appendix K.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

Prepared by: NAR
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

§1226.24

PAWS-GVNCOE-NAE\Battelle\Centredale\T24 - BERA\Interim Final\Tables\

Incremental Risks - Wildlife(rev)Otter GR

Page 1 of 1

9/26/2004



TABLE 116
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - River Otter (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 6.2E+00 6.2E-01 4.4E-01 4 4E-02 5.7E+00 5.7E-01
Aroclor, Total 1.4E+00 1.4E-01 3.5E-02 3.5E-03 13E+00 1.3E-01
Aroclor-1254 1.3E+00 1.3E-01 2.7E-02 2.7E-03 1.3E+00  1.3E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 7.6E+00 7.6E-01 4.4E-01 4.4E-02 7.2E+00 7.2E-01
Aroclor, Total ~ 3.5E+00 3.5E-01 3.5E-02 3.5E-03 3.5E+00 3.5E-01
Aroclor-1254 ~ | 3.5e+00 35E-01 |  27E-02 2.7E-03 | 3.4E+00  3.4E-01
[Toxicity Equivalency (PCB) - Mammals T 3.1E+00 3.1E-01 3.1E+00 3.1E-01
Manton Pond Reach Risk Summary Incremental Risk
Manton Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 4 .4E-01 4.4E-02 14E+00 1.4E-01
Dyerville Reach Risk Summary Incremental Risk
Dyerville Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
IAroclor, Total 1.5E+01 1.5E+00 3.5E-02 3.5E-03 1.5E+01 1.5E+00
Aroclor-1254 6.2E+00 6.2E-01 2.7E-02 2.7E-03 | 6.2E+00 6.2E-01
Notes:

Risk estimates as calculated and presented in Appendix K.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 117
WEIGHT-OF-EVIDENCE INTEGRATION: PISCIVOROUS WILDLIFE POPULATIONS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Assessment Endpoint 4. Protection and maintenance of piscivorous mammal and bird
populations.

A. Do ingestion doses of COPCs in piscivorous wildlife (such as mink, river otter, kingfisher, great blue
heron, or American bald eagle) exceed Toxic Reference Values (TRVs) or Toxic Equivalencies (TEQs) for
adverse effects on survival, growth or reproduction?

B. Do residues of COPCs in tissues of piscivorous wildlife (such as mink, river otter, kingfisher, great blue
heron, or American bald eagle) exceed benchmarks for adverse effects on survival, growth, or reproduction?

Measurement Endpoints®
A. Comparison of estimated ingestion doses in piscivorous wildlife with TRVs and toxic equivalencies
B. Comparison of estimated piscivorous wildlife residues with CBRs

Weight-of-Evidence Integration®

WEIGHT
Low - Medium -
RISKIMAGNITUDE | v Medium Medium High  High
B
Yes/High
A
Yes/Low

Undeterminate

No/Low

No/Very Low

Risk Conclusion:

Piscivorous mammal and bird populations that occur within the study area may be at substantial risk of harm
due to direct exposure to Site-related contaminants in surface water, sediment, and prey. In addition,
consumption of contaminated fish may result in elevated tissue residues in these receptors resulting in
adverse reproductive effects (i.e., bioaccumulation hazard).

Notes:
a. Measurement endpoints and assigned weights are discussed in Section 2.6.
b. WOE integration is discussed in Section 7.4. ‘
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Table 118
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Tree Swallow - Egg

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medivm: Tree Swallow
Exposure Medium: Egg

Exposure Chemiecal Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected
Potential Concentration
Concern (1) (qualifier)
GREYSTONE Pesticides/PCBs

{Technical

P
Chlordane

0.61770

0.91843

Dioxins/Furans

D

T.c.i.)(icity Equivalency - Birds

"lagoDT

864
0.00349

0.0000775 0.00017 0.000311
Pesticides/PCBs
"{2.4DDD 0.0078 0.01268

.............. Technical Chlordane NC 0.68141 b
Dioxins/Furans
2,3,7,8-TCDD 0.000720 0.00072 NP 0.00300354 J

" |Toxicity Equivalency (PCB) - Birds 0.000221 NC 0.000329

MACTEC Engineering and Consulting, Inc.
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Table 118

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Tree Swallow - Egg

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

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Egg

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected
Potential Concentration Value Units Statistic Rationale
Concern (1) (qualifier)
LYMAN MILL Pesticides/PCBs

44

‘| Technical Chlordane

047632

0.01345

0.72049

Dioxins/Furans

“[2.3.75-TCDD

Toxicity Equivalency (PCB) - Birds

0.00109

0.000197

0.00194943

0.000269

0.00020

Dioxins/Furans
2,3 CDD 0.000530 0.00053
N 2 aae .
" |Toxicity Bquivalency - Birds MG/KG 0.000544 NC 000072336 0.00054 MG/KG Mean o)
Dioxins/Furans
2,3,7,8-TCDD MG/KG 0.000009 NC 0.00001367 0.0000036 MG/KG Mean 2)
P S oo N MGKG | 00000265 | " NC o 000003389 ' # Nl 0000027 | " MoKG T Mean |77 @
Toxicity Equivalency - Birds MG/KG 0.000093 NC 0.000105154 0.000093 MG/KG Mean (2)
MACTEC Englnoerlnb and Consulting, Inc.
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Table 118

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Tree Swallow - Egg

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Egg

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected
Potential Concentration Value Units Statistic Rationale

Concern (1) (qualifier)

(1) Chemicals of potential concern are identified in Table 12.

(2)Mean: Arithmetic Mean
(3) 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.

(4) Central tendency will be evaluated using average concentrations.

T - The Shapiro-Wilk W Test jndicates that the data are log-norrnally distributed.
NP - The Shapiro-Wilk W Test indicates that the data are neither normally nor log-nommally 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.
# = Value is result from second column confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: RAR
Checked by:

MACTEC Engineering and Consulting, Inc.
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Table 119
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Tree Swallow - Egg

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use

Medium: Tree Swallow
Exposure Medium: Egg

Exposure
Point

Chemical
of
Potential
Concern (1)

Units

Arithmetic
Mean

95% UCL
(distribution)

Maximum
Detected
Concentration
(qualifier)

Exposure Point Concentration

Value

Units Statistic

Rationale

LGREYSTONE

Pesticides/PCBs

Technical Chlordane

0.00543

0.61770

_0.00556
08531
0.00628

1.87218

0.35993

0.04076

0.91843 J

Dioxins/Furans

2,3,7,8-TCDD

0.0000552

0.00028487 J

0.00349

Toxicity Equivalency - Birds MG/KG 0.0000775 0.000171 T | 0.000311 0.00017 MG/KG | 95% UCL-T 3)
ALLENDALE oo Pesticides/PCBs
4,4-DDD MG/KG 0.0078 NC 0.01268 0.013 MGKG Max )

2,3,7,8-TCDF

Toxicity Equivalency (PCB) - Birds

0.0000126

0.000221

0.00001451

N

0.00002664 J

0.000329

0.000015

0.00033

Technical Chlordane MG/KG 0.46928 NC 0.68141 J MG/KG Max (5)
Dioxins/Furans
2,3,7,8-TCDD MG/KG 0.000720 0.0007200 NP 0.00300354 J 0.00072 MG/KG 95% UCL-NP 4)

95% UCL-N

MG/KG Max

MACTEC Engineering and Consulting, Inc.
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Table 119
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Tree Swallow - Egg

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Egg

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected
Potential Concentration Value Units Statistic Rationale
Concern (1) (qualifter)
ILYMAN MILL Pesticides/PCBs

4,4-DDD MG/KG 0.0052 NC 0.00664 ¥ 0.0066 MG/KG Max (5

"|echnical Chlordane 047632 072049 J 0.12 MGKG Max )
__|Dioxins/Furans
2,3,78-TCDD__

0.00109 0.00195

0.00112 "70.00198

Toxicity Equivalency (PCB) ~ Birds MG/KG 0.000197 NC 0.000269 0.00027 MG/KG Max (5)
_ | Dioxins/Furans

0.00072 i ' ()

0.00072336

ﬁqmvulency - Birds 0.000544

Toxicity
Dioxins/Furans
2,3,7,8-TCDD

MG/KG | 0.000009 NC . 0.00001367 ~0.000014 MG/KG Max ®)

Toxicity Equivalency - Birds MGKG | 0.000093 NC " 0.000105154 " 0.00011 MGKG | Max (s)

MACTEC Engineering and Consulting, Inc.

51226.24 .
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Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site

Table 119
Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure
Tree Swallow - Egg

North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Egg

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected N
Potential Concentration Value Units Statistic Rationale
Concern (1) (qualifier)

(1) Chemicals of potential concemn are identified in Table 12,
(2) 95% UCL-N: 95% Upper Concentration Limit on the mean, normal distribution

(3) 95% UCL-T: 95% Upper Conceitration 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 to be non-parametrically distributed.

N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

Qualifier Definitions:
J = Value is estimated.

# = Value is result from second column confirmation analysis.

mg/Kg = milligrams perNkilogram
EPC =Exposure Point Concentration

UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.
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Table 120

Medium-Specific Exposure Point Concentration Summary - Central Tendency
Tree Swallow - Nestling

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Nestling

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)
GREYSTONE oo Pesticides/PCBs

0.00607 0.01973 0.00607

4,4-DDD

(Background area)

4,4-DDT

0.28397

0.04811

gamma-Chlordan 0.00101 0.00101

0.
0.34259 NC 0.7555 0.34259 MG/KG Mean (2)

_|Technical Chlordane
Dioxins/Furans
2,3,7,8-TCDD MG/KG 0.000008 0.00001 NP 0.00002311 J 0.000008 MG/KG Mean (2)

Toxicity Equivalency (PCB) - Birds MG/KG | 0.0000278 NC 0.0000317 "0.0000278 | MGKG Mean | (@)
ALLENDALE . e Pesticides/PCBs
4.4-DDD MG/KG 0.0195 NC — 0.06395

39
0.00607

0.00363

4,4-DDT

1.02141

Aroclor, Total

0.56864
Aroclor-1268 MG/KG 0.02975

0.02975

MACTEC Engineering and Consuliting, Inc.

51226.24
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Table 120
Medium-Specific Exposure Point Concentration Summary - Central Tendency
Tree Swallow - Nestling

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Nestling

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)
Dieldrin MG/KG . 0.00976 0.01642 0.00976 MG/KG Mean [¥3)

"0.003368

Technical Chlordane MG/KG 0.52285 NC 0.83588 J 0.52285 MG/KG Mean (2)
Dioxins/Furans

2,3.7,8-TCDD __MG/KG_ | 0.0007581 0.00076 NE | 0.00170268

0.00000928
17

0.000268 0.000125 MG/KG Mean | (2

0.0007581

07

.’.I.‘i)xici(y ﬁquivaléx-\'éy (PCB) - Birds 0.000125

LYMAN MILL Pesticides/PCBs
4,4-DDD 0.0115 0.04458 0.0115

_|Technical Chlordane . - e
Dioxins/Furans

Toxicity Equivalency - Birds , 0.00163
MANTON Dioxins/Furans

2,3,7,8-TCDD ) . 0.0001753 0.00044749
0
Toxicity Equivalency - Birds MG/KG 0.0005 NC 0.000525008 0.00045386 MG/KG Mean )

MACTEC F ‘earing and Consulting, inc.
51226.241 i 0{
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Table 120
Medium-Specific Exposure Point Concentration Summary ~ Central Tendency
Tree Swallow - Nestling

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

[Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Nestling

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)

(1) Chemicals of potential concern are identified in Table 13.
(2) Mean: Arithmetic Mean

T - The Shapiro-Wilk W Test indicates that the data are log-normalty 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.
# = Value is result from second column confirmation analysis.

mg/Kg = milligrams per kilogram
EPC = Exposure Point Coiicentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consuiting, Inc.
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Table 121

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Tree Swallow - Nestling

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Nestling

Exposure Chemieal
Point of
Potential

Concern (1)

Units

Arithmetic
Mean

95% UCL
(distribution)

Maximum
Detected
Concentration
(qualifier)

Exposure Point Concentration

Value

Units Statistic (1)

Rationale

Pesticides/PCBs

GREYSTONE

(B

0.04811

0.28397
0.04811

0.00101

0.7555

Dioxins/Furans

2,3,7,8-TCDD

Toxicity Bquivalency (PCB) - Birds

0.000008

0.0000317

0.000008

0.0000317

~NP

-NP

Pesticides/PCBs

“144-DDD

"|Technical Chiordane

0.06395
0.00607
1.02141

0.03645

0.83588

0.06395

0.83588

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 121

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Tree Swallow - Nestling

Baseline Ecological Risk Assessment - Interim Final

Medium: Tree Swallow
Exposure Medium: Nestling

Scenario Timeframe: Current/Future Land Use

North Providence, Rhode Island

Centredale Manor Restoration Project Superfund Site

'foxxcity Equivalency (PCB) - Birds

0.0007581

0.00012

) 0.0007581

0.000268

0.000268

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/Furans
~0.00170268  MGKG 95% UCL-NP

Pesticides/PCBs

Technical Chlordane

004455

"0.06728 ]

0.91428

0.31412

0.04458

0.31412

MG/KG

Dioxins/Furans

237 81CDF
Toxicity Bquivalency - Birds

0.000525008

0.000525008

2,3,7,8-TCD! 0.00160987 J 0.00160987 MG/KG
IrestUURRR . 000000921 ........ = TR CMGRG
Toxicity Bquivalency - Birds | 'Maxke | o1 | wc T 0.00163 000163 | MGKG
MANTON Dioxins/Furans
............ "123.7.8.7CDD MGG 0.0004 NC 0.00051753 0.00051753 MG/KG  Max Q)

MG/KG

MACTEC Engineering and Consulting, Inc.

51226.24
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Table 121

Medium-Specific Exposure Point Concentration Summary - Reasonable Maximum Exposure

Tree Swallow - Nestling

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Scenario Timeframe: Current/Future Land Use
Medium: Tree Swallow
Exposure Medium: Nestling

Concern (1)

Exposure Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
Point of Mean (distribution) Detected
Potential Concentration Value Units Statistic (1) Rationale
(qualifier)

(1) Chemicals of potential concern are identified in Table 13.

(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-nommally 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-pammetrically distributed.

N - The Shapiro-Wilk W Test indicates that the data are normally distributed.

Qualifier Definitions:
J = Value is estimated.
# = Value is result from second column confirmation analysis.
mg/Kg = milligrams per kilogram
EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean

Prepared by: KJA
Checked by: RAR

MACTEC Engineering and Consulting, Inc.

51226.24
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TABLE 122 ‘

- CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - ASSAPUMPSET EMERGING INSECTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, RI

Sediment Insect Mammal Estimated [d] Hazard
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e]
Chemical Tendency [a] Units (oc/lipid) | (lipid basis) TEF Concentration | NOAEL | LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total | 0.06 [ MGIKG ] | 14 [ na | nc | | | |
Totai Pesticides/PCBs
Dioxins TEQ
2,3,4,7,8-PeCDF 6.6E-07 MG/KG 1.4 54 0.5 3.5E-05
2,3,7,8-TCDD s 1.9E-06 - MG/IKG 0.30 11 1 8.5E-06
1,2,3,6,7,8-HxCDD S 1.6E-06 MGIKG 0.19 30 0.1 1.3E-06
1,2,3,4,6,7,8-HpCDD. . - - 2.7E-05 MG/KG 0.085 - 36 0.01 1.1E-06
1,2,34,7,8-HxCOD - oo 4.9E-07 MG/KG 1.1 9.3 0.1 7.0E-07
2,3,7,8-TCDF 1.5E-06 MG/KG 0.12 0.4 0.1 1.0E-08
Total 4.7E-05 1.5E-04 | 2.3E-04 | 3.1E-01 | 2.0E-01
TEQ (D/F) 3.1E-01  2.0E-01
PCBs : TEQ
TEQ - Mammals (RCBs) | |  0.0E+00 | 1.5E-04 | 2.3E-04 | 0.0E+00 | 0.0E+00
TEQ (PCBs)| 0.0E+00 | 0.0E+00

Total TCDD TEQ 3.1E-01 _ 2.0E-01
Totall 3.1E-01 ]| 2.0E-01

Notes:
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented.
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6.
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % ofter whole body) presented in Table J-13.
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed:

3.2 Average organic carbon percent in Assapumset Pond sediment.
~ 4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).

[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hi totals.
na - Not available/applicable.

Prepared by: NAR
Checked by: RAR

MACTEC Engineering and Consulting, inc.
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( TABLc 123 (
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - GREYSTONE EMERGING INSECTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, RI

Sediment Insect Mammal Estimated [d] Hazard
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e]
Chemical Tendency [a] Units (oc/lipid) { (lipid basis) TEF Concentration | NOAEL | LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total | 0.21 [ MGIKG | [ 14 | na | nc | | [ |
Total Pesticides/PCBs
Dioxins TEQ
2,3,4,7,8-PeCDF 8.8E-06 MG/KG 1.4 54 0.5 2.0E-04
2,3,7,8-TCDD el 1.5E-05 MG/KG 0.30 11 1 2.9E-05
1,2,3,4,6,7,8-HpCDD.. .- S 3.3E-04 MG/KG 0.085 36 0.01 6.1E-06
1,2,3,6,7,8-HxCDD R UPD U 1.7E-05 MG/KG 0.19 30 0.1 5.8E-06
1,2,3,4,7,8- HXCDD - it s 4.9E-06 MG/KG 1.1 9.3 041 3.1E-06
2,3,7,8-TCDF 1.3E-05 MG/KG 0.12 0.4 0.1 3.8E-08
Total ‘ 2.5E-04 1.5E-04 2.3E-04 | 1.6E+00 | 1.1E+00
TEQ (D/F) 1.6E+00 1.1E+00
PCBs TEQ
3,3 ,4,4'5-Pentachlorobiphenyl (126) 2.2E-04 MG/KG 0.29 70 0.1 2.7E-04
23,3 44'5- -Hexachlorobiphenyi (156). g2 1,9E-03 MG/KG 0.83 30 0.0005 1.4E-05
2,3',4,4' 5-Pentachlorobiphenyl (118). - . 1.3E-02 - MGIKG: 0.25 15 ~0.0001 3.0E-06
2, 3 3' 4 4'-Pentachlorob|phenyl (105). 4.2E-03 MG/KG. | - 0.31 12 0.0001 9.3E-07
2,3,4.4'5- -Pentachlorobiphenyl (114) . - 1.9E-04 MG/KG 041 24 0.0005 5.7E-07
2,3,3',4,4,5,5'-Heptachlorobiphenyl (189) : 7.3E-05 MG/KG 1.0 : 50~ | 0.0001 2.3E-07
2 ,3',4,4',5, 5' Hexachloroblphenyl (167) 21 7.8E-04  MG/KG 0.28 - 6 0.00001 7.8E-09
3,34 4'—Tetrachloroblphenyl (77) L] 1.5E-04 MG/KG 0.38 1.4 0.0001 . 4,9E-09
2,2',3 5'-Tetrachlorob|phenyt (44) - , 2.4E-03 MG/KG 0.084 0.01
2,2',4,5-Tetrachlorobiphenyl (49). - : 1.3E-03 MG/KG | . 0.14 0.02
2 4 5 Trlchloroblphenyl 31 T 1.1E-03 MG/KG 0.090 - 0.05
2 3 3' 4.4',6- Hexachloroblphenyl (158) o 1.7E-03 MG/KG 1.0 4
2,2',3,3',4,4-Hexachlorobiphenyl (128) 4.4E-03 MG/KG 0.32 9
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) - 3.2E-03 MG/KG 0.38 15
2 2' 4,4', 5 5' -Hexachlorobiphenyl (153) 5.2E-03 MG/KG 1.2 15
2 2' 3 3' 4 4' 5,5'-Octachlorobiphenyl (194) 3.7E-04 MG/KG 0.88 .21
223,455 6- Heptachlorobiphenyl (187) 1.1E-03 MG/KG 1.0 23
2,2'.3,4,4' 5,5 -Heptachlorobiphenyl (180) 2.1E-03 MG/KG 0.70 120
Total . 2.9E-04 1.5E-04 2.3E-04 | 1.9E+00 | 1.2E+00
TEQ (PCBs)| 1.9E+00 | 1.2E+00

Total TCDD TEQ 3.6E+00  2.3E+00

MACTEC Engineering and Consuiting, Inc.

51226.24
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TABLE 123
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - GREYSTONE EMERGING INSECTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rl

Sediment Insect Mammal Estimated [d] Hazard
Central BSAF [b] BMF [c] Tissue CBR [e} Quotients [e]
Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration | NOAEL ] LOAEL NOAEL LOAEL
Total| 3.6E+00 | 2.3E+00

Notes:
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented.
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6.
[¢] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13.
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF
and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed:
7.36 Average organic carbon percent in Greystone Mill Pond sediment.
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).
[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hi totals.
na - Not available/applicable.
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TABLE 124 (
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - ALLENDALE EMERGING INSECTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, RI

Sediment Insect Mammal Estimated [d] Hazard
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e]
Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration | NOAEL | LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total | 1.53 [ MG/IKG | | 14 [ na | nc | [ | [
Total Pesticides/PCBs
Dioxins TEQ
2,3,7,8-TCDD 5.8E-03 MG/KG 0.30 11 1 1.3E-02 - 3
2,3,4,7,8-PeCDF 1.8E-05 MG/KG 1.4 54 0.5 4.6E-04
1,2,3,6,7,8-HxCDD - 4.3E-05 MG/KG 0.19 30 0.1 1.7E-05
1,2,3,4,6,7,8-HpCDD 7.8E-04 MG/KG 0.085 - 36 0.01 1.6E-05°
1,2,3,4,7,8-HxCDD - . 1.5E-05 MG/KG 1.1 9.3 LA 1.1E-05
2,3,7,8-TCDF : 3.0E-05 MG/KG 0.12 0.4 0.1 1.0E-07
Total 1.3E-02 1.5E-04 | 2.3E-04 | 8.9E+01 | 5.8E+01
) TEQ (D/F) 8.9E+01  5.8E+01
PCBs TEQ
3,3',4,4-Tetrachlorobiphenyl (77) 1.1E-03 MG/KG 0.38 1.4 0.0001 4.0E-08 ,
TEQ - Mammals (PCBs) 4.0E-08 1.5E-04 | 2.3E-04 | 2.7E-04 | 1.8E-04
TEQ (PCBs)| 2.7E-04 | 1.8E-04
Total TCDD TEQ 8.9E+01  5.8E+01
Totall 8.9E+01 || 5.8E+01
Notes:

{a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented.
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6.
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13.
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF
and the ratio of the mammat to invertebrate percent lipid. The following lipid contents were assumed:
6.53 Average organic carbon percent in Allendale Mill Pond sediment.
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).
[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hi totals.
na - Not available/applicable.
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TABLE 125
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - LYMAN MILL EMERGING INSECT

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rl

Sediment Insect Mammal Estimated [d] Hazard
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e]
Chemical Tendency [a] Units {oc/lipid) {lipid basis) TEF Concentration | NOAEL | LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total [ 0.263 | MGKG | 14 na { [ [ |
Total Pesticides/PCBs
Dioxins TEQ
2,3,7,8-TCDD 1.8E-03 MG/KG 0.30 11 1 3.6E-03 o
2 3 4 7, 8 PeCDF 7.1E-06. MG/KG 1.4 54 0.5 1.7E-04
1,2,3,4,6,7,8-HpCDD 4.2E-04 MGI/KG 0.085 - 36 0.01 8.0E-06
1,2,3,6,7,8-HxCDD 2.1E-05 MGI/KG 0.19 30 0.1 7.4E-06
1,2,3,4,7,8- HxC.DD 6.7E-06 MG/KG 1.1 9.3 0.1 4.4E-06
2,3,7,8-TCDF 1.7E-05 MG/KG 0.12 0.4 0.1 5.1E-08
TEQ - Mammals (D/F) 3.8E-03 1.5E-04 2.3E-04 | 2.5E+01 1.7E+01
TEQ (D/IF) 2.5E+01 1.7E+01
PCBs TEQ
3,3',4,4',5-Pentachlorobiphenyl (126) 3.7E-04 MGIKG 0.29 70 0.1 4.7E-04 ~
2,3,3'4,4,5- Hexachloroblphenyl (156) 6.9E-03 MG/KG 0.83 30 0.0005 5.4E-05 o
2 3, 4,4',5-Pentachlorobiphenyl-(118)...; 6.6E-02 MG/KG 0.25 15 0.0001 1.5E-05
...... ,4'-Pentachlorobiphenyl (105):- = 1.6E-02 MG/KG 0.31 12 0.0001 3.7E-06
2,34, 45 -Pentachlorobiphenyl (114) 1.1£-03 MG/KG 0.41 24 0.0005 3.5E-06
2 3,3',4,4',5,5'-Heptachlorobiphenyl (189) - 3.1E-04 MG/KG 1.0 50 0.0001 9.8E-07
-Tetrachloroblphenyl (77) : 2.4E-03 MG/KG .0.38 1.4 0.0001 7.8E-08
,5,5"-Hexachlorobiphenyl (167) 2.7E-03 “MG/KG 0.28 6 0.00001 2.8E-08
g,2' 3 5 Tetrachloroblphenyl (44) 2.6E-02 MG/KG 0.084 - 0.01 :
2, -Tetrachlomblphenyl (49)-: 1.5E-02 MG/KG 0.14 0.02
2,4' 5- Tnchloroblphenyl (31 1.2E-02 MG/KG 0.090 0.05
2,3,3',4,4' 6-Hexachlorobiphenyl (158) ° 1.5E-03 MG/KG 1.0 ¢ 4
2,2',3,3' 4,4-Hexachlorobiphenyl (128) . 1.7E-02 MG/KG 0.32 9
2,2'.3,3,4,4', 5-Heptachlorobiphenyl (170) 14E-02 7 | "MG/KG 0.38 15
2,2',4,4'5,5'-Hexachlorobiphenyl (153) 2.6E-02 MG/KG - 1.2 15
2, 2' 3 3' 4 4' 5,5'-Octachlorobiphenyl (194)- 2.9E-03 MG/KG 0.88 21
2 2' 3 455 6- -Heptachlorobiphenyl (187) 6.8E-03 MG/KG 1.0 23
2,2'3,4455- -Heptachlorobiphenyl (180) 1.0E-02 MG/KG 0.70 120
TEQ - Mammals (PCBs) 5.5E-04 1.5E-04 | 2.3E-04 | 3.7E+00 | 2.4E+00

TEQ (PCBs)

3.7E+00 | 2.4E+00
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TABLE 125
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - LYMAN MILL EMERGING INSECT

Baseline Ecological Risk Assessment - interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, R}

Sediment Insect Mammal Estimated [d] Hazard
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e]
Chemical Tendency [a] Units {ocl/lipid) (lipid basis) TEF Concentration | NOAEL | LOAEL NOAEL LOAEL

Total TCDD TEQ 2.9E+01  1.9E+01

Totall 2.9E+01 || 1.9E+01

Notes:
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented.
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6.
[c] Biomagnification Factors (BMFs - expressed in units of g {lipid % fish)/g (lipid % otter whole body) presented in Table J-13.
[d] Whole body concentration for mammalian insectivore receptor {(mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF

and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed:

7.1 Average organic carbon percent in Lyman Mili Pond sediment.
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).

[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TABLc 126

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - MANTON EMERGING INSECTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Sediment Insect Mammal Estimated [d} Hazard
Central BSAF [b] BMF [c] Tissue CBR [e}] Quotients [e]
Chemical Tendency [a] Units (oc/lipid) | (lipid basis) TEF Concentration | NOAEL | LOAEL NOAEL LOAEL
Dioxins TEQ
2,3,7,8-TCDD 4.3E-04 MG/KG 0.30 11 1 2.3E-03
2,3,4,7,8-PeCDF - +1.0E-06. MG/KG 1.4 . b4 0.5 6.5E-05
1,2,3,4,6,7,8-HpCDD . -2.2E-04 = MG/KG 0.085 36 0.01 1,1E-05
1,2,3,6,7,8-HxCDD - 4.3E-06 MG/KG 0.19 30 0.1 4.0E-06
1,2,3,4,7,8-HxCDD 3.9E-07 MG/KG 1.1 9.3 0.1 6.6E-07.
2,3,7,8-TCDF 4.5E-06 MGI/KG 0.12 0.4 0.1 3.6E-08
OCDF 4.5E-04 MG/KG 0.0058 0.0001
OCDD 4.2E-03 ~ MG/KG 0.031 0.0001
1,2,3,4,6,7,8-HpCDF 8.2E-05 MG/KG 0.037 0.01
1,2,3,7,8,9-HxCDD 2.3E-06 MG/KG 0.34 0.1
HCX 1.2E-04 MG/KG 0.65 0.0002
1,2,3,6,7,8-HxCDF 1.5E-08 MG/KG 0.64 0.1
1,2,3,7,8-PeCDF ~ 4.2E-07 MG/KG 1.9 0.05
1,2,3,7,8,9-HxCDF 2.0E-07 MG/KG 5.4 0.1
Total 2.4E-03 1.5E-04 | 2.3E-04 | 1.6E+01 | 1.0E+01
TEQ (D/F) 1.6E+01 1.0E+01
PCBs TEQ
TEQ - Mammals (PCBs) | | | 0.0E+00 | 1.5E-04 | 2.3E-04 | 0.0E+00 | 0.0E+00
TEQ (PCBs)| 0.0E+00 | 0.0E+00
Total TCDD TEQ 1.6E+01  1.0E+01

Notes:
[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented.

Total_1.6E+01 ][ 1.0E+01

[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6.
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13.
[d} Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by muiltiplying the invertebrate tissue concentration by the BMF
and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed:

2.7 Average organic carbon percent in Manton Mill Pond sediment.

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).

[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[f] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TABLE 127
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED INSECTIVOROUS MAMMAL TISSUE - DYERVILLE EMERGING INSECTS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, RI

Sediment Insect Mammal Estimated [d] Hazard
Central BSAF [b] BMF [c] Tissue CBR [e] Quotients [e}]
Chemical Tendency [a] Units (oc/lipid) (lipid basis) TEF Concentration | NOAEL | LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total [ 1.42 | MGIKG | ] 14 [ na | nc [ I | [
Total Pesticides/PCBs
Dioxins TEQ
2,3,4,7,8-PeCDF 9.2E-06 MG/KG 1.4 54 0.5 6.9E-04
2,3,7,8-TCDD 9.1E-05 MG/KG 0.30 11 1 ' 5.9E-04
1,2,3,6,7,8-HxCDD 1.5E-05 MG/KG 0.19 30 0.1 1.7E-05
1,2,3,4,6,7,8-HpCDD 2.0E-04 MG/KG 0.085 36 0.01 1.2E-05
1,2,3,4,7,8-HxCDD 1.8E-06 MG/KG 1.1 9.3 0.1 3.7E-06
2,3,7,8-TCDF 2.2E-05 MG/KG 0.12 0.4 0.1 2.1E-07
Total 1.3E-03 1.5E-04 | 2.3E-04 | 8.7E+00 | 5.7E+00
TEQ (D/F) 8.7E+00 5.7E+00
PCBs TEQ
3,3',4,4'-Tetrachlorobiphenyl (77) 2.5E-04 MG/KG 0.38 1.4 0.0001 2.6E-08
TEQ - Mammals (PCBs) 2.6E-08 1.5E-04 | 2.3E-04 | 1.8E-04 | 1.1E-04
TEQ (PCBs)| 1.8E-04 | 1.1E-04
Total TCDD TEQ 8.7E+00 5.7E+00
Total[ 8.7E+00 || 5.7E+00
Notes:

[a] CT EPCs for sediment (Table 27) derived from the Site database; only analytes with BMFs presented.
[b] Biota-Sediment Accumulation Factors (BSAFs - expressed in units of g (organic carbon % sediment)/g (lipid % insect) presented in Table J-6.
[c] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13.
[d] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the invertebrate tissue concentration by the BMF
and the ratio of the mammal to invertebrate percent lipid. The following lipid contents were assumed:
2.26 Average organic carbon percent in Dyerville Reach sediment.
4.42 Average lipid percentage in 5 ofter liver samples (Leonards et al., 1997).
[e] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[} Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TAbLE 128
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - GREYSTONE EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration | NOAEL LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total 0.0502925 MG/KG 11.89 na 1.3E+00
4, 4' DDE . 0.0017125 MG/KG 13.32 na 4 9E-02 0.1 4,9E-01
Heptachlor Epoxide 0.00031 MG/KG 10.67 na 7.1E-03
Dieldrin 0.0008075 MG/KG 2.82 na 4.9E-03 0.059 8.3E-02
4,4-DDT 0.00096125 MG/KG 0.69 na 1.4E-03
Total Pesticides/PCBs 0.0E+00 5.7E-01
Dioxins TEQ
2,3,7,8-TCDD 3.6E-07 MG/KG 6.99 1 5.4E-06
1,2,3,7,8-PeCDD 4.5E-07 MG/KG 3.35 1 3.2E-06
2,3,4,7,8-PeCDF .. 5.9E-07- MG/KG 1.57 1 2.0E-06
1,2,3,8, 7,8-HxCDD 2.0E-06 MG/KG 5.98 0.01 2.5E-07
Total 1.1E-05 7.0E-05 1.2E-03 1.6E-01 9.1E-03
TEQ (D/F) 1.6E-01 9.1E-03
PCBs TEQ
3,3',4,4"-Tetrachlorobiphenyl (77) 3.9E-05 MG/KG 5.29 0.05 2.2E-05
3 3, 4',5,5-Hexachlorobiphenyl (169) 5.3E-05 MG/KG 13.60 0.001 1.5E-06
2 3,3'4,4'5- -Hexachlorobiphenyl (156) 3.7E-04 MG/KG 13.60 0.0001 1.1E-06
2,3,3' 4,4-Pentachlorobiphenyl (105) 7.6E-04 MG/KG 6.10 0.0001 9.9E-07
2,3',4,4' 5-Pentachlorobiphenyl (118) 2,3E-03 MG/KG 11.22 0.00001 5.5E-07
2 '55- Hexachlorobiphenyl (167) 1.7E-04 MG/KG 13.60 0.00001 4.8E-08
2,3,4,4 Pentachloroblphenyl (114) 1.8E-05 MG/KG 7.82 0.0001 2.9E-08
2,33 4.4' 5,5 Heptachlorobiphenyl (189) 2.4E-05 MG/KG 14.97 0.00001 7.6E-09
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174). 7.6E-04 -MG/KG 217
2 3 3' yy 6-Pentachlorob|phenyl (110) . 4.5E-03 - MG/KG 2.45
2,2'3,4,55- Hexachioroblp\&hﬁenyl (141) 5.3E-04 MG/KG 2.88
2,3,3',4"-Tetrachlorobiphenyl (56) 1.7E-04 MG/KG 3.00°. :
2,3,4,4'-Tetrachiorobiphenyl (60) 5.7E-05 MG/KG 3.00
2 3' 4 ,4-Tetrachlorobiphenyl (66) 6.4E-04 MG/KG 5.91
2 3 3 4,4'5 6- Heptachloroblphenyl (190) 4.1E-05 MG/KG 9.04
2.2'33 4,5 6- Heptachlorobiphenyl (1 77 2.9E-04 MG/KG 10.65
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 7.6E-04 MG/KG 11.71
223,355 ,6-Heptachlorobiphenyl (178) 2.3E-04 MG/KG 12.43 B B L
2,2',3,3 4,5 6,6"-Octachlorobipheny! (201) 1.1E-04 MG/KG 14.18
MACTEC Engineering and Consulting, Inc.
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TABLE 128

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - GREYSTONE EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode isiand

Earthworm Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 1.0E-03 MG/KG 15.22
2,2',3,3',4,4' 5-Heptachlorobiphenyl (170) 4.0E-04 MG/KG 15.37
2,2' *,3,4',5,5',6-Heptachlorobiphenyl (187) 3.4E-03 MG/KG 16.52
2, 2' 3, 3' 4,4',5,6'- Octachloroblphenyl (196) 1.6E-04 MG/KG 17.45
. 6~ 5.5E-04 MG/KG 17.45
2, ,2', 3,3'.4.4'6- Heptachlorobnphenyl (171) 1,2E-04 MG/KG 17.82

2 2' 3,346 -Hexachlorobiphenyl (132) 1.3E-03 MG/KG 18.23

2.,2.',.4 4',5,5"-Hexachlorobiphenyl (153): 2.5E-03 MG/KG 18.23
2,2,3,3',4,4',5,5'-Octachlorobiphenyl (194) 2.0E-04 MG/KG 19.74
2,2',3,4 _e_xachloroblphenyl (137) 6.8E-04 MG/KG 20.85
2 2' 3,44 ',5,5'-Heptachlorobiphenyl (180) 9.3E-04 MG/KG 21.07
2,2'3, 3',4,5,5'-Heptachlorobiphenyl (172) 1.3E-04 MG/KG 22.13
2,2'3,3,4,4'6,6-Octachlorobiphenyl (197) 6.2E-05 MG/KG 22.13

Total 2,6E-05 7.0E-05 1.2E-03 3.8E-01 2.2E-02

TEQ (PCBs)] 3.8E-01 2.2E-02

Total TCDD TEQ _ 5.3E-01 3.1E-02

Total[_5.3E-01_|[_ 6.0E-01

Notes:

[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.
[c] Egg concentration for avian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of the egg to
earthworm percent lipid. The following lipid contents were assumed:
3.6 Average earthworm lipid percent in Greystone Mill Pond.
7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hi totals.

na - Not available/applicable.
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TABLE 129

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - ALLENDALE EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Isiand

Earthworm Estimated [c] CBR[d] Hazard Quotients [e]
. Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Pesticides/PCBs
Dieldrin 0.0028575 MG/KG 2.82 na 2.2E-02 0.059 | 3.7E-01
Heptachlor Epoxide 0.0005475 MG/KG 10.67 na 1.6E-02 o
Aroclor, Total 0.0884875 MG/KG 11.89 na 2.9E+00
Total Pesticides/PCBs 0.0E+00 3.7E-01
Dioxins TEQ
2,3,7,8-TCDD 1.6E-04 MG/KG 6.99 1 3.1E-03
1,2,3,7,8-PeCDD 6.5E-07 MG/KG 3.35 1 5.9E-06
2,3,4,7,8-PeCDF 3.4E-07 MG/KG 1.57 1 1.5E-06 I
1,2,3,6,7,8-HxCDD 3.5E-06 MG/KG 5.98 0.01 5.7E-07 o
Total 3.1E-03 7.0E-05 1.2E-03 | 4.5E+01 2.6E+00
TEQ (D/F) 4.5E+01 2.6E+00
PCBs TEQ
TEQ - Birds (PCBs) | 0.0E+00 | 7.0E-05 | 1.2E-03 | 0.0E+00 | 0.0E+00
TEQ (PCBs)] 0.0E+00 | 0.0E+00
Total TCDD TEQ _ 4.5E+01 2.6E+00
Totall 4.5E+01 | 3.0E+00

Notes:

[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMF's presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.
[cl Egg concentration for avian insectivore receptor {mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of the egg to
earthworm percent lipid. The following lipid contents were assumed:

2.83 Average earthworm lipid percent in Allendale Mill Pond.

7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TABLE 130
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - LYMAN MILL EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Pesticides/PCBs
4,4'-DDT 0.002796667 MG/KG 0.69 na 5.6E-03
Dieldrin 0.00082 MG/KG 282 - na 6.7E-03 0.059 1.1E-01
Heptachlor Epoxide 0.000536667 MG/KG 10.67 na 1.7E-02
Aroclor, Total 0.041973333 MG/KG 11.89 na 1.4E+00
4,4'-DDE 0.00322 MG/KG 13.32 na 1.2E-01 0.1 1.2E+00
Total Pesticides/PCBs 0.0E+00 1.4E+00
Dioxins TEQ
2,3,7,8-TCDD 2.9E-05 MG/KG 6.99 1 5.9E-04
1,2,3,7,8-PeCDD 1.3E-06 MG/KG 3.35 1 1.3E-05
2,3,4,7 8-PeCDF 2.8E-07 MG/KG 1.57 1 -~ 1.3E-06
1,2,3,6,7,8-HxCDD 3.4E-06 MG/KG 5.98 0.01 - 5.8E-07
Total 6.0E-04 7.0E-05 1.2E-03 8.6E+00 5.0E-01
TEQ (D/F) 8.6E+00 5.0E-01
PCBs TEQ
3,3',4,4"-Tetrachlorobiphenyl (77) 7.8E-05 MG/KG 5.29 0.05. .| 6.0E-05
3,3',4,4',5-Pentachlorobiphenyl (126) 1.2E-05 MG/KG 7.82 0.1 2.7E-05
2,3,3',4,4',5-Hexachlorobiphenyl (156) 5.9E-04 MG/KG 13.60 0.0001 2.3E-06
2,3,3',4,4'-Pentachlorobiphenyl (105) 1.1E-03 MG/KG 6.10 - 0.0001 2.0E-06
3,3',4,4',5,5"-Hexachlorobiphenyl (169) 4.3E-05 ‘MG/KG 13.60 0.001 1.7E-08
2,3',4,4' 5-Pentachlorobiphenyl (118) 3.7E-03  MGIKG 11.22 0.00001 1.2E-06
2,3,4,4' 5-Pentachlorobiphenyl (114) 5.1E-05 MGI/KG 7.82 0.0001 1.2E-07
2,3',4,4' 5,5-Hexachlorobiphenyl (167) 2.4E-04 MG/KG 13.60 0.00001 9.4E-08
2,3,3',4,4',5,5-Heptachlorobiphenyl (189) 2.8E-05 MG/KG 14.97 -10.00001 1.2E-08
2,2',3,3',4,5,6'-Heptachlorobiphenyl (174) 1.1E-03 MG/KG 2.17
2,3,3',4' 6-Pentachlorobiphenyl (110) 6.5E-03 MG/KG 2.45
2,2',3,4,5,5-Hexachlorobiphenyl (141) 8.4E-04 MG/KG -:2.88
2,3,3',4'-Tetrachlorobiphenyl (56) - 3.0E-04 MG/KG 3.00
2,3,4,4'-Tetrachiorobiphenyl (60) 9.9E-05 MG/KG - 3.00
2,3',4,4'-Tetrachlorobiphenyl (66) 1.0E-03 MG/KG 5.91
2,3,3',4,4' 5,6-Heptachlorobiphenyl (190) 7.2E-05 MG/KG 9.04
2,2',3,3',4,5' 6'-Heptachlorobiphenyl (177) 4.4E-04 MG/KG 10.65
2,2',3,3',4,4'-Hexachlorobiphenyl (128) 1.1E-03 MG/IKG 11.71
2,2",3,3',5,5' 6-Heptachiorobiphenyl (178) 2.1E-04 MG/KG 12.43 o
MACTEC Engineering and Consulting, Inc.
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TABLE 130

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS BIRD EGG TISSUE - LYMAN MILL EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Estimated [c] CBR [d] Hazard Quotients [e]
Central Avian BMF [b] Egg Tissue

Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
2,2',3,3',4,5',6,6'-Octachlorobiphenyl (201) 8.7E-05 MG/KG 14.18
2,2',3,4',5,5'-Hexachlorobiphenyl (146) 1.5E-03 . MG/KG 15.22
2,2',3,3',4,4',5-Heptachlorobiphenyl (170) 5.9E-04 MG/KG 15.37
2,2',3,4,4',5,6'-Heptachlorobiphenyl (182) 6.4E-06 MG/KG 16.52
2,2',3,4',5,5 6-Heptachlorobiphenyl (187) 4.8E-03 MG/KG 16.52
2,2',3,3',4,4' 5,6'-Octachiorobiphenyl (196) 1.3E-04 MG/KG 17.45
2,2',3,4,4' 5,5 6-Octachlorobiphenyl (203) 4.3E-04 MG/KG 17.45
2,2',.3,3',4,4' 6-Heptachlorobiphenyl (171) 2.0E-04 MG/KG 17.82
2,2',3,3',4,6'-Hexachlorobiphenyl (132) 1.8E-03 MG/KG 18.23
2,2',4,4' 5,5'-Hexachlorobiphenyt (153) 4.7E-03 MG/KG 18.23
2,2',3,3',4,4' 5,5'-Octachlorobiphenyl (194) 1.8E-04 MG/KG 19.74
2,2',3,4,4',5-Hexachlorobiphenyl (137) 9.8E-04 MG/KG 20.85
2,2',3,4,4',5,5'-Heptachlorobiphenyl (180} 1.3E-03 MG/KG 21.07
2,2',3,3',4,5,5'-Heptachlorobiphenyl (172) 1.6E-04 MG/KG 2213

2,2',3,3',4,4',6,6'-Octachlorobiphenyl (197) 5.2E-05 MG/KG 22.13 L

Total 9.5E-05 7.0E-05 1.2E-03 1.4E+00 7.9E-02

TEQ (PCBs)| 1.4E+00 7.9E-02

Total TCDD TEQ _ 1.0E+01 5.8E-01

Total[_1.0E+01_][ 1.9E+00

Notes:

[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented.
{b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % gull egg) presented in Table J-12.
{c] Egg concentration for avian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of the egg to
earthworm percent lipid. The following lipid contents were assumed:
2.66 Average earthworm lipid percent in Lyman Mill Pond.
- 7.7 Average gull egg lipid percentage (Braune and Norstrom, 1989)
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hi totals.

na - Not available/applicable.
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TABLE 131
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - GREYSTONE EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total [ 0.0502925 | MG/KG | 14 na | 86E-01 | | {
Total Pesticides/PCBs
Dioxins TEQ
2,3,7,8-TCDF 7.1E-07 MG/KG 0.4 0.1 3.5E-08
1,2,3,4,7,8-HxCDD 5.8E-07 MG/KG 9.3 0.1 6.6E-07 )
2,3,7,8-TCDD 3.6E-07 MG/KG 11 1 4.9E-06
1,2,3,6,7,8-HxCDD 2.0E-06 MG/KG 30 0.1 7.3E-06
1,2,3,4,6,7,8-HpCDD - 3.6E-05 MG/KG 36 0.01 1.6E-05
2,3,4,7,8-PeCDF 5.9E-07 MG/KG 54 0.5 2.0E-05
1,2,3,4,7,8-HxCDF 1.7E-06 MG/KG 57 0.1 1.2E-05
Total 6.0E-05 1.5E-04 2.3E-04 4.0E-01 2.6E-01
TEQ (D/F) 4.0E-01 2.6E-01
PCBs TEQ
3,3',4,4',5,5-Hexachlorobiphenyl (169) 5.3E-05 MG/KG . 350 0.01 2.3E-04
2,3,3',4,4',5-Hexachlorobiphenyl (156) 3.7E-04 - MG/KG 30 0.0005 6.8E-06
2,3',4,4' 5-Pentachlorobiphenyl (118) 2.3E-03 MG/KG 15 0.0001 4.2E-06
2,3,3',4,4'-Pentachlorobiphenyl (105) 7.6E-04 MG/KG 12 0.0001 1.1E-06
2,3,4,4',5-Pentachlorobiphenyi (114) 1.8E-05: |- MGIKG 24 0.0005 2.6E-07
2,3,3',4,4'5,5'-Heptachlorobiphenyl (189) 2.4E-05 MG/KG 50 0.0001+}- 1.5E-07. -
2,3',4,4' 5,56-Hexachlorobiphenyl (167) 1.7E-04 MG/KG 6 0.00001 1.2E-08.
3,3',4,4'-Tetrachlorobiphenyl (77) 3.9E-05 MG/KG 1.4 0.0001 6.7E-09
2,2',3,5'-Tetrachlorobipheny! (44) 7.5E-04 MG/KG 0.01
2,2',4,5'-Tetrachlorobiphenyl (49) 5.1E-04 MG/KG -+ 0.02
2,4' 5-Trichlorobiphenyl (31) 2.1E-04 MG/KG 0.05
2,3,3',4,4',6-Hexachlorobiphenyl (158) 2.6E-04 MG/KG 4
2,2',3,3',4,4'-Hexachlorobiphenyl (128) .. 7.6E-04  MGIKG 9
2,2'4,4'5,5'-Hexachlorobiphenyl (153) 2.5E-03 MG/KG 15
2,2',3,3',4,4',5-Heptachlorobipheny! (170) 4.0E-04 MG/KG 15
2,2',3,3',4,4' 5,5 -Octachlorobipheny! (194) 2.0E-04 MG/KG 21
2,2',3,4',5,5',6-Heptachlorobiphenyl (187) 3.4E-03 MG/KG 23
2,2',3,4,4',5,5-Heptachlorobipheny! (180) 9.3E-04 MG/KG 120
Total 2.4E-04 1.5E-04 2.3E-04 1.6E+00 1.0E+00
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TABLE 131
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - GREYSTONE EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
- Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Mammal Estimated [c] CBR[d] Hazard Quotients [e]

Central BMF [b] Tissue
Chemical Tendency [al Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
TEQ (PCBs); 1.6E+00 ] 1.0E+00

Total TCDD TEQ 2.0E+00 1.3E+00

Totall_2.0E+00 || 1.3E+00

Notes:
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13.
[c] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of tr
earthworm percent lipid. The following lipid contents were assumed:

3.6 Average earthworm lipid percent in Greystone Mill Pond.

4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.
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TABLE: 132 :
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - ALLENDALE EARTHWORMS
Baseline Ecological Risk Assessment - interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b} Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration | NOAEL LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total | 0.0884875 | MG/KG | 14 [ na | 1.9E+00 | | | |
Total Pesticides/PCBs
Dioxins TEQ
23,78TCOD 1.6E-04 MG/KG 11 1 2.8E-03 ~ ]
1,2,3,4,6,7,8-HpCDD - 8.6E-05 MG/KG 36 0.01 4.8E-05
1,2,3,6,7,8-HxCDD : 3.5E-06 MG/KG 30 0.1 1.6E-05
2,l3,4,7,8-PeCDF - 3.4E-07 MG/KG 54 0.5 1.4E-05
1,2,3,4,7,8-HxCDF . 1.4E-06 MG/KG 57 0.1 1.2E-05
1,2,3,4,7,8-HxCDD - 1.2E-06 MG/KG 9.3 0.1 1.7E-06
2,3,7,8-TCDF - 6.7E-07 MG/KG : 0.4 a0k 041 4.2E-08
HCX e 6.6E-03 . MG/KG 0.0002
1,2,3,7,8-PeCDD.  : 6.5E-07- MG/KG 1|
1,2,3,7,8,9-HxCDD 3.3E-06 MGI/KG 0.1
L 6.0E-04 MG/KG 0.0001
2.3E-07 MG/KG’ 0.05
1.2E-06 MG/KG 0.1
7.1E-07 MG/KG 0.1
1.8E-05 MG/KG 0.01
+1.0E-06 . - MG/KG + 0.01
4.5E-05 MG/KG *0.0001 S : v
2.9E-03 1.5E-04 2.3E-04 1.9E+01 1.3E+01
TEQ (D/F)  1.9E+01 1.3E+01
PCBs TEQ
TEQ - Mammals (PCBs) | [ 0.0E+00 | 1.5E-04 | 2.3E-04 | 0.0E+00 | 0.0E+00
TEQ (PCBs)] 0.0E+00 | 0.0E+00
Total TCDD TEQ  1.9E+01 1.3E+01
Total| 1.9E+01 || 1.3E+01
MACTEC Engineering and Consulting, Inc.
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TABLE 132
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - ALLENDALE EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Mammal Estimated [c] CBR {d] Hazard Quotients [e}
Central BMF [b] Tissue
Chemical Tendency [a}] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL

Notes:
[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented.
[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13.
[c] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of tt
earthworm percent lipid. The following lipid contents were assumed:
2.83 Average earthworm lipid percent in Allendale Mill Pond.
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).
[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.
[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.
HQs for shaded analytes not included in the Hl totals.
na - Not available/applicable.
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TABLc 133
CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - LYMAN MILL EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF | Concentration | NOAEL LOAEL NOAEL LOAEL
Pesticides/PCBs
Aroclor, Total [ 0.041973333 | MG/KG | 14 na |  98E-01 | | | |
Total Pesticides/PCBs
Dioxins TEQ
2,3,7,8-TCDD 2.9E-05 MG/KG 11 1 5.3E-04 o
1,2,3,4,6,7,8-HpCDD 8.7E-05 MG/KG 36 0.01 5.2E-05
1,2,3,6,7,8-HxCDD 3.4E-06 MG/KG: - 30 . 041 1.7E-05 -
1,2,3,4,7,8-HxCDF 1.6E-06 MG/KG 57 0.1 1.5E-05
2,3,4,7,8-PeCDF 2.8E-07 MG/KG 54 0.5 1.3E-05
1,2,3,4,7,8-HxCDD 2.1E-06 MG/KG 9.3 01 3.3E-06
2,3,7,8-TCDF 3.0E-07 MG/KG 0.4 0.1 2.0E-08
Total 6.3E-04 1.5E-04 2.3E-04 4.2E+00 2.8E+00
TEQ (D/F) 4.2E+00 2.8E+00
PCBs v TEQ
3,3',4,4',5,5'-Hexachlorobiphenyl (169) - 4 3E-05 MG/KG 350 - 0.01. 2.5E-04
3,3',4,4' 5-Pentachlorobiphenyl (126) 1.2E-05 MG/KG 70 0.1 1.4E-04 ..
2,3,3',4,4' 5-Hexachlorobiphenyl (156) 5.9E-04 MG/KG 30 0.0005 1.5E-05
2,3',4,4',5-Pentachlorobiphenyl (118) 3.7E-03 MG/KG 15 0.0001 9.2E-06
2,3,3',4,4'-Pentachlorobiphenyl (105) 1.1E-03 MG/KG 12 0.0001 2.3E-06 -
2,3,4,4',5-Pentachlorobiphenyl (114) 5.1E-05 MG/KG 24 0.0005 1.0E-06
2,3,3',4,4',5,5'-Heptachlorobiphenyl (189) 2.8E-05 -MG/KG 50 0.0001 2.3E-07
2,3',4,4',5,5'-Hexachlorobiphenyl (167) 2.4E-04 MG/KG 6 0.00001 2.4E-08
3,3',4,4'-Tetrachlorobiphenyl (77) 7.8E-05 MG/KG 1.4 0.0001 1.8E-08
2,2',3,5-Tetrachlorobipheny! (44) 8.9E-04 MG/KG 0.01
2,2',4,5'-Tetrachiorobiphenyl (49) 8.1E-04 MG/KG 0.02
2,4',5-Trichlorobiphenyl (31) 3.0E-04 MG/KG 0.05
2,3,3',4,4' 6-Hexachlorobiphenyl (158) 4.8E-04 MG/KG 4
2,2',3,3',4,4'-Hexachlorobiphenyi (128) 1.1E-03 MG/KG 9
2,2',4,4',5,5-Hexachlorobiphenyl (153) 4.7E-03 MG/KG 15
2,2',3,3',4,4' 5-Heptachlorobiphenyl (170) 5.9E-04 MG/KG 15
2,2',3,3',4,4' 5,5'-Octachlorobiphenyl (194) 1.8E-04 MG/KG 21
2,2',3,4',5,5' 6-Heptachlorobiphenyl (187) 4.8E-03 MG/KG 23
2,2, 3,4,4',5,5-Heptachlorobiphenyl (180) 1.3E-03 MG/KG 120
MACTEC Engineering and Consulting, Inc.
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TABLE 133

CBR-BASED HAZARD QUOTIENTS FOR ESTIMATED VERMIVOROUS MAMMAL TISSUE - LYMAN MILL EARTHWORMS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Earthworm Mammal Estimated [c] CBR [d] Hazard Quotients [e]
Central BMF [b] Tissue
Chemical Tendency [a] Units (lipid basis) TEF Concentration NOAEL LOAEL NOAEL LOAEL
Total 4.2E-04 1.5E-04 2.3E-04 2.8E+00 1.8E+00
TEQ (PCBs)| 2.8E+00 1.8E+00
Total TCDD TEQ  7.0E+00 4.6E+00 |
Total[_7.0E+00 || 4.6E+00
Notes:

[a] CT EPCs for earthworm tissue (Table 69 derived from the Site database; only analytes with BMFs presented.

[b] Biomagnification Factors (BMFs - expressed in units of g (lipid % fish)/g (lipid % otter whole body) presented in Table J-13.

[c] Whole body concentration for mammalian insectivore receptor (mg/kg wet weight) estimated by multiplying the earthworm tissue concentration by the BMF and the ratio of tt

earthworm percent lipid. The following lipid contents were assumed:
2.66 Average earthworm lipid percent in Lyman Mill Pond.
4.42 Average lipid percentage in 5 otter liver samples (Leonards et al., 1997).

[d] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1.

[e] Hazard Quotient is the ratio of the estimated tissue concentration to the NOAEL or LOAEL CBR.

HQs for shaded analytes not included in the HI totals.
na - Not available/applicable.

Prepared by: NAR
Checked by: RAR

MACTEC Engineering and Consuiting, inc.

51226.24

PAWI-GVNMCOE-NAE\Battelle\Centredale\T24 - BERAUnterim FinahTables\
EW-BMF-TEFs(r~ ".PX-EW-Mammal-Final

(.

Page 2 0f 2

14
i

9/23/2004

(



http:51226.24

;

TABLE 134
CBR-BASED HAZARD QUOTIENTS FOR COls IN FIRE STATION TREE SWALLOW EGGS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL | LOAEL
Dioxins
2,3,7,8-TCDD' 6/6 MG/KG 0.000014 0.000009 1.0E-04 3.0E-04 8.6E-02 29E-02
Toxicity Equivalency - Birds 6/6 MG/KG 0.000105154 0.000093 1.0E-04 3.0E-04 9.3E-01 3.1E-01
Total TCDD TEQ 9.3E-01 3.1E-01
Totall  9.3E-01  J[  3.1E-01

Notes:

[a] CT and RME EPCs presented in Tables 118 and 119, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.
' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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TABLE 135
CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE TREE SWALLOW EGGS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL | LOAEL
Pesticides/PCBs
4,4'-DDD 3/3 MG/KG 0.0096 0.0068 0.009 7.86E-01
4,4-DDE 3/3 MG/KG 0.65315 0.50455 3 30 1.7E-01 1.7E-02
44-DDT 273 MG/KG_| " 0.00628 0.00543 0.022 25E-01
alpha-Chiordane 3/ | MGIKG_ | 0.0223 0.0150
Arodlor, Total 373 | MGKG|” 18722 1.3500 4 3.4E-01
Aroclor-1254 3/3 MG/KG 1.5123 1.0794 4 5 2.7E-01 2.2E-01
Aroclor-1268 3/3 MG/KG 035993 | 02715 e -
D_i_e__ldrin : 3/3 MG/KG 0.02859 0.02304 0.059 3.9E-01
Heptachlor Epoxide 3/3 MG/KG 0.0408 0.0287
Technical Chlordane 3/3 MG/KG 0.91843 0.61770
Total Pesticides/PCBs 7.8E-01 1.6E+00
Dioxins
2,3,7,8-TCDD’ » [ 17717 1 MG/KG 0.000218 0.0000552 1.0E-04 3.0E-04 5.5E-01 1.8E-01
Toxicity Equivalency - Birds 77170 MGIKG 0.000171 0.0000775 1.0E-04 3.0E-04 7.8E-01 2.6E-01
Total TCDD TEQ 7.8E-01 2.6E-01
Total__1.6E+00 | 1.9E+00
Notes:

[a] CT and RME EPCs presented in Tables 118 and 119, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.

"HQs for 2,3,7,8-TCDD are not included in the Hl totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLE 136

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE TREE SWALLOW EGGS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:
[a] CT and RME EPCs presented in Tables 118 and 119, respectively.

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency |  Units RME [a] Tendency [a] | NOAEL [ LOAEL NOAEL | LOAEL
Pesticides/PCBs
4,4'-DDD 3/3 MG/KG 0.01268 0.0078 0.009 8.7E-01
4,4'-DDE 3/3 MG/KG 0.48085 0.29864 3 30 1.0E-01 1.0E-02
4,4-DDT 3/3 MG/KG 0.00449 0.00349 0.022 1.6E-01
alpha-Chlordane 3/3 MG/KG 0.0329 0.0165
Aroclor, Total 3/3 MG/KG 1.6811 1.3199 4 3.3E-01
Aroclor-1254 3/3 MG/KG 1.30813 1.1057 4 5 2.8E-01 2.2E-01
Aroclor-1268 3/3 MG/KG 0.373 0.214
Dieldrin 3/3 MG/KG 0.0244 0.0181 0.059 3.1E-01
Heptachlor Epoxide 3/3 MG/KG 0.04061 0.0301
Technical Chlordane 3/3 MG/KG 0.68141 0.46928
Total Pesticides/PCBs 7.1E-01 1.6E+00
Dioxins
2,3,7,8-TCDD' 31/31 MG/KG 0.0007200 0.000720 1.0E-04 3.0E-04 7.2E+00 2.4E+00
Toxicity Equivalency - Birds 31/31 | MGIKG 0.00116 0.000756 1.0E-04 3.0E-04 7.6E+00 2,5E+00
Toxicity Equivalency (PCB) - Birds 3/3 - MGIKG 0.000329 0.000221 1.0E-04 3.0E-04 2.2E+00 7.4E-01
Total TCDD TEQ 9.8E+00 3.3E+00
Total| 1.0E+01 || 4.8E+00

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.
" HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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TABLE 137

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL TREE SWALLOW EGGS

Baseline Ecological Risk Assessiment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode island

Notes:

[a] CT and RME EPCs presented in Tables 118 and 119, respectively.

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency |  Units RME [a] Tendency[al | NOAEL | LOAEL NOAEL | LOAEL
Pesticides/PCBs
4,4'-DDD 2/2 MG/KG 0.00664 0.00515 0.009 5.7E-01
4,4'-DDE 2/2 MG/KG 0.29413 0.22295 3 30 7.4E-02 74E-03 |
4,4'-DDT 2/2 MG/KG 0.00693 0.00477 0.022 2.2E-01
alpha-Chlordane 2/2 MG/KG 0.0185 0.0107
Aroclor, Total 2/2 MG/KG 1.55881 1.30969 4 3.3E-01 R
Aroclor-1254 2/2 MG/KG 1.3629 1.1498 4 5 2.9E-01 2.3E-01
Aroclor-1268 2/2 MG/KG 0.19591 0.160 o
Dieldrin 2/2 MG/KG 0.0135 0.0115 0.059 1.9E-01
Heptachlor Epoxide ! 2/2 MG/KG 0.0301 0.0195
Technical Chlordane ‘ 2/2 MG/KG 0.72049 0.47632
Total Pesticides/PCBs 6.9E-01 1.2E+00
Dioxins
2,3,7,8-TCDD' 13/13 MG/KG 0.00195 0.00109 1.0E-04 3.0E-04 1.1E+01 3.6E+00
Toxicity Equivalency - Bird 13/13 MG/KG 0.00198 0.00112 1.0E-04 3.0E-04 1.1E+01 3.7E+00
Toxicity Equivalency (PCB) - Bird 3/3 MG/KG 0.000269 0.000197 1.0E-04 3.0E-04 2.0E+00 6.6E-01
Total TCDD TEQ 1.3E+01 4.4E+00
Totall 1.4E+01 || 5.6E+00

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs. ,
" HQs for 2,3,7.8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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TABLE 138
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN MANTON TREE SWALLOW EGGS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:

[a] CT and RME EPCs presented in Tables 118 and 119, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.

' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] | NOAEL | LOAEL NOAEL | LOAEL
Dioxins
2,3,7,8-TCDD' 4/4 MG/KG 0.00071 0.00053 1.0E-04 3.0E-04 5.3E+00 1.8E+00
Toxicity Equivalency - Bird 4/4 MG/KG 0.00072 0.00054 1.0E-04 3.0E-04 5.4E+00 1.8E+00
Total TCDD TEQ 5.4E+00 1.8E+00
Totall  5.4E+00 | 1.8E+00
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TABLE 139
CBR-BASED HAZARD QUOTIENTS FOR COls IN GREYSTONE TREE SWALLOW NESTLING TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c}
Chemical Frequency Units RME [a] | Tendency [a] NOAEL | LOAEL NOAEL | LOAEL
Pesticides/PCBs
4,4'-DDD 5/5 MG/KG 0.01973 0.00607 0.009 6.7E-01
4,4-DDE 4/5 MG/KG 0.0246 0.0159 0.1 1.6E-01
4,4"-DDT 4/5 MG/KG 0.0040 0.0021 0.022 9.8E-02
alpha-Chlordane 5/5 MG/KG 0.0230 ° 0.0117
Aroclor, Total 5/5 MG/KG 0.2840 0.1865
Aroclor-1254 5/5 MG/KG 0.23586 0.14968
Aroclor-1268 5/5 MG/KG 0.04811 0.03678 . o
Dieldrin 5/5 MG/KG 0.00741 0.00508 0.059 8.6E-02
gamma-Chlordane 2/5 MG/KG 0.0010 0.0010
Heptachlor Epoxide 4/5 MG/KG 0.01587 0.00776
Technical Chlordane 5/5 MG/KG 0.75550 0.34259
Total Pesticides/PCBs 0.0E+00 1.0E+00
Dioxins
2‘,737,1187-*TQDD1 10/10 MG/KG 0.000008 0.000008 1.0E-04 2.8E-04 8.3E-02 | 3.0E-02
Toxicity Equivalency - Birds ~10/10 MG/KG 0.000016 0.000016 1.0E-04 2.8E-04 | 1.6E-01 B 5.7E-02
Toxicity Equivalency (PCB) - Birds 6/6 MG/KG 0.000032 0.000028 1.0E-04 2.8E-04 2.8E-01 1.0E-01
Total TCDD TEQ 4.4E-01 1.6E-01
Total[ 4.4E-01 [ 1.2E+00
Notes:

[a} CT and RME EPCs presented in Tables 120 and 121, respectively.
[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.
" HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener
to the overall toxic equivalency.
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TABLc 140
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN ALLENDALE TREE SWALLOW NESTLING TISSUE
Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency | Units RME [a] Tendency [a] | NOAEL [ LOAEL NOAEL | LOAEL
Pesticides/PCBs
4,4'-DDD 717 MG/KG 0.064 0.019 0.009 2.2E+00
4,4'-DDE 717 MG/KG 0.064 0.029 0.1 2.9E-01
4,4-DDT 717 MG/KG 0.0061 0.0036 0.022 1.7E-01
alpha-Chlordane 717 MG/KG 0.071 0.020
Aroclor, Total 717 MG/KG 1.02 0.57
Aroclor-1254 717 MG/KG 0.98 0.54
Aroclor-1268 717 MG/KG 0.036 0.030
Dieldri 717 MG/KG 0.0164 0.0098 0.059 1.7E-01
Endosulfan Sulfat 1/7 MG/KG 0.0131 0.0034 '
lgamma-Chlordane 3/7 MG/KG 0.0186 0.0054
Heptachlor Epoxide 7/7 MG/KG 0.042 0.018
Technical Chlordane 717 MG/KG 0.84 0.52
Total Pesticides/PCBs 0.0E+00 2.8E+00
Dioxins
2,3,78TCDD' 11711 MG/KG 0.0007581 0.0007581 1.0E-04 2.8E-04 7.6E+00 2.7E+00
Toxicity Equivalency - Birds 11711 MG/KG 0.00077 '0.00077 1.0E-04 2.8E-04 7.7E+00 2.8E+00
Toxicity Equivalency (PCB) - Birds 676 MG/KG 0.00027 0.00012 1.0E-04 2.8E-04 1.2E+00 4.5E-01
Total TCDD TEQ 8.9E+00 3.2E+00
Totall ~ 8.9E+00 ||  6.0E+00

Notes:

[a] CT and RME EPCs presented in Tables 120 and 121, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.
' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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TABLE 141

CBR-BASED HAZARD QUOTIENTS FOR COPCs IN LYMAN MILL TREE SWALLOW NESTLING TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:
{a] CT and RME EPCs presented in Tables 120 and 121, respectively.

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency | _ Units RME [a] Tendency[a] | NOAEL | LOAEL NOAEL | LOAEL
Pesticides/PCBs
4,4'-DDD 6/6 MG/KG 0.045 0.012 0.009 1.3E+00 -
4,4'-DDE 5/6 MG/KG 0.067 0.033 0.1 3.3E-01 |
4,4'-DDT 5/6 MG/KG 0.0040 0.0014 0.022 6.5E-02
alpha-Chlordane 6/6 MG/KG 0.0098 0.0044
Aroclor, Total 6/6 MG/KG 0.91 0.72
Aroclor-1254 6/6 MG/KG 0.87 0.68
Aroclor-1268 6/6 MG/KG 0.064 0.046 o
Dieldrin 6/6 MG/KG 0.0140 0.0077 0.059 1.3E-01
Endosulfan Sulfate 1/6 MG/KG 0.0102 0.0031
gamma-Chlordane 1/6 MG/KG 0.0033 0.0020
Heptachlor Epoxide 5/6 MG/KG 0.0080 0.0047 B
Technical Chlordane 6/6 MG/KG 0.31 0.24
- Total Pesticides/PCBs 0.0E+00 1.8E+00
Dioxins
2,3,7,8-T QQDL 5/5 MG/KG 0.0016 0.0011 1.0E-04 2.8E-04 1.1E+01 3.8E+00
Toxicity Equivalency - Birds 5/5 MG/KG 0.0016 0.0011 1.0E-04 2.8E-04 1.1E+01 3.9E+00
Toxicity Equivalency (PCB) - Birds 171 MG/KG 0.0001890 0.0001890 1.0E-04 2.8E-04 1.9E+00 . 6.8E-01
Total TCDD TEQ 1.3E+01 4.5E+00
Total| 1.3E+01 || 6.3E+00

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
{c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.
' HQs for 2,3,7,8-TCDD are not included in the HI totals, but are presented to show the relative significance of this congener

to the overall toxic equivalency.
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TABLE 142
CBR-BASED HAZARD QUOTIENTS FOR COPCs IN MANTON TREE SWALLOW NESTLING TISSUE

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Detection Medium Central CBR [b] Hazard Quotients [c]
Chemical Frequency Units RME [a] Tendency [a] NOAEL | LOAEL NOAEL | LOAEL
Dioxins
2,3,7,8-TCDD’ 4/4 MG/KG 0.0005 0.0004 1.0E-04 2.8E-04 4.5E+00 1.6E+00 |
Toxicity Equivalency - Birds 4/4 MG/KG 0.0005 0.0005 1.0E-04 2.8E-04 4.5E+00 " 1.6E+00
Total TCDD TEQ 4.5E+00 1.6E+00
Total__4.5E+00 || 1.6E+00

Notes:

[a] CT and RME EPCs presented in Tables 120 and 121, respectively.

[b] Critical Body Residues (CBRs) are obtained from summary of tissue effects data presented in Table G-1; see text for procedure used to select values.
[c] Hazard Quotient is the ratio of the CT concentration to the NOAEL and LOAEL CBRs.
' HQs for 2,3,7,8-TCDD are not included in the Hi totals, but are presented to show the refative significance of this congener

to the overall toxic equivalency.
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TABLE 143

SUMMARY OF SWALLOW STUD¥ EGG EXPOSURE AND EFFECT DATA

Geometric Mean TCDD Concentrations in Eqg Tissue (pg/g)?

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Year
Geometric
Area 2000 2001 2002 2003 Mean
Firestation ns ns 53 4.2 47
Greystone 17 29 66 96 42
Allendale 826 314 432 894 562
Lyman ns 1013 1127 ns 1069
Manton ns ns ns 516 516
Percent Hatchability®
Year
Geometric
Area 2000 2001 2002 2003 Mean
Firestation ns ns b b -
Greystone 92.0% 77.0% 100.0% b 89%
Allendale 47.0% 51.0% 74.1% 69.9% 59%
tyman ns 70.0% 50.0% 32.6% 49%
Manton ns ns ns 100.0% 100%

a. Percent hatchability and tissue concentration data presented in Appendix M.

b. Data not presented because of limited sample sizes and disturbance effects including vandalism

and predation.
ns - Not Sampled.
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TABLE 144
INCREMENTAL RISK SUMMARY FOR TREE SWALLOW EGG TISSUE (Greystone)

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

North Providence, Rhode Island

|Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Birds 7.6E+00 2.5E+00 7.8E-01 2.6E-01 6.8E+00 2.3E+00
Toxicity Equivalency (PCB) - Birds 2.2E+00 7.4E-01 2.2E+00 7.4E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone :
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Bird 1.1E+01 3.7E+00 7.8E-01 2.6E-01 1.0E+01 3.5E+00
oxicity Equivalency (PCB) - Bird 2.0E+00 6.6E-01 2.0E+00  6.6E-01
Manton Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
oxicity Equivalency - Bird 5.4E+00 1.8E+00 7.8E-01 2.6E-01 4.7E+00 1.6E+00

Notes:

Risk estimates as calculated and presented in Tables 135 through 138.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 145
INCREMENTAL RISK SUMMARY FOR TREE SWALLOW EGG TISSUE (Fire Station)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Istand

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Fire Station
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Birds 7.6E+00 2.5E+00 9.3E-01 3.1E-01 6.6E+00 2.2E+00
Toxicity Equivalency (PCB) - Birds 2.2E+00 7.4E-01 2.2E+00 7.4E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Fire Station
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Bird 1.1E+01 3.7E+00 9.3E-01 3.1E-01 1.0E+01 3.4E+00
oxicity Equivalency (PCB) - Bird 2.0E+00 6.6E-01 "2.0E+00  6.6E-01
Manton Pond Reach Risk Summary Incremental Risk
Lyman Fire Station
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
oxicity Equivalency - Bird 5.4E+00 1.8E+00 9.3E-01 3.1E-01 4.5E400 1.5E400

Notes:

Risk estimates as calculated and presented in Tables 134, and 136 through 138.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 146
INCREMENTAL RISK SUMMARY FOR TREE SWALLOW NESTLING TISSUE (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Birds 7.7E+00 2.8E+00 1.6E-01 5.7E-02 7.5E400 2.7E+00
4,4DDD i 2.2E+00 6.7E-01 1.5E+00
Toxicity Equivalency (PCB) - Birds 1.2E+00 4.5E-01 2.8E-01 1.0E-01 9.7E-01 3.5E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Bird 1.1E+01 3.9E+00 1.6E-01 5.7E-02 11E+01  3.8E+00
4,4-DDD M 1.3E+00 6.7E-01 6.0E-01
Toxicity Equivalency (PCB}-Bird " | ™ 1.9E+00 6.8E-01 2.8E-01 1.0E-01 1.6E+00  5.8E-01
Manton Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
oxicity kquivalency - Bird 4.5E+00 1.6E+00 1.6E-01 5.7E-02 4.4E+00 1.6E+00

Notes:

Risk estimates as calculated and presented in Tables 139 through 142.
Incremental risks calculated for all analytes with NOAEL-based HQs' greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.

' LOAEL-based HQs were used when NOAEL-based values Were not available.
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TABLE 147
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Tree Swallow (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Birds 2.9E+01 2.9E+00 2.1E-01 2.1E-02 2.89E+01 2.9E+00
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Birds 7.8E+00 7.8E-01 2.1E-01 2.1E-02 7.6E+00 7.6E-01
[Toxicity Equivalency (PCB) - Birds 1.3E+00 1.3E-01 3.3E-01 3.3E-02 9.9E-01 9.9E-02
Manton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
IToxicity Equivalency - Birds 5.2E+00 5.2E-01 2.1E-01 2.1E-02 5.0E+00 5.0E-01
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Birds 1.4E+00 1.4E-01 2.1E-01 2.1E-02 1.2E+00 1.2E-O01
Notes:

Risk estimates as calculated and presented in Appendix L.

Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 148
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Tree Swallow Nestling (Greystone)

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

North Provide

nce, Rhode Island

Manton Pond Reach

Analyte

lAllendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Birds 2,1E+00 2.1E-01 1.6E-02 1.6E-03 21E+00 2.1E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Risk Summary

Incremental Risk

Manton

Greystone

NOAEL

LOAEL NOAEL

LOAEL

NOAEL LOAEL

[None e
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
{INone s e ) 2 e e
Notes:

Risk estimates as calculated and presented in Appendix L.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 149

INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Little Brown Bat (Greystone)

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

North Providence, Rhode Island

lAllendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
IToxicity Equivalency - Mammals 2.2E+02 2.2E+01 1.3E+00 1.3E-01 22E+02 2.2E+01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Mammals 5.9E+01 5.9E+00 1.3E+00 1.36-01 | 5.8E+01 5.8E+00
Toxicity Equivalency (PCB) - Mammals | 2.4E+00 24E-01 | 2.0E+00 2.0E-01 44E-01 4.4E-02
Manton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Mammals 4.0E+01 4.0E+00 1.3E+00 1.3E-01 3.9E+01 3.9E+00
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 9.1E+00 9.1E-01 1.3E+00 1.3E-01 7.9E+00 7.9E-01

Notes:

Risk estimates as calculated and presented in Appendix L.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 150
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - American Woodcock (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Toxicity Equivalency - Birds 7.1E+00 7.1E-01 5.1E-01 5.1E-02 6.6E+00  6.6E-01
Lyman Mill Pond Reach " Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL  LOAEL
Selenium 1.6E+00 4.7E-01 6.1E-01 1.8E-01 9.8E-01 2.9E-01
Zinc 5.8E+00 6.4E-01 | 3.6E+00 3.9E-01 2.2E+00 2.5E-01
Toxicity Equivalency - Birds 2.5E+00 25E-01 | 5.1E-01 5.1E-02 2.0E+00 2.0E-01
Lead 1.1E+01 1.1E+00 1.0E+01 1.0E+00 1.4E+00 1.4E-01
{{Cadmium . 1.3E+00 94E-02 | 8.9E-01 6.4E-02 41E-01  3.0E-02
Notes:

Risk estimates as calculated and presented in Appendix L.

Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 151

INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Shorttailed Shrew (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 1.4E+02 1.4E+01 4.2E+00 4.2E-01 1.3E4+02 1.3E+01
Aroclor-1254 1.9E+00 19E-01 |  6.4E-01 6.4E-02 1.3E4+00 1.3E-01
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 3.8E+01 3.8E+00 4.2E+00 4.2E-01 3.4E+01  3.4E+00
Selenium L _6.4E+00 3.9E+00 2.0E+00 1.2E+00 4.5E+00 2.7E+00
Cadmium 3.4E+00 3.4E-01 1.9E+00 1.9E-01 1.6E+00 1.5E-01
IArsenic 5.4E+00 5.4E-01 5.3E+00 5.3E-01 32E-02 32E-03
Notes:

Risk estimates as calculated and presented in Appendix L.

Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 152
WEIGHT-OF-EVIDENCE INTEGRATION: INSECTIVOROUS WILDLIFE POPULATIONS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island.
Assessment Endpoint 5. Protection and maintenance of insectivorous mammal and bird
populations.

A. Do ingestion doses of COPCs in insectivorous wildlife (such as shrew, Indiana bat, American
woodCOPCKk or tree swallow) exceed Toxic Reference Values (TRVs) or Toxic Equivalencies (TEQs) for
adverse effects on survival, growth or reproduction?

B. Do residues of COPCs in eggs and/or tissues of insectivorous wildlife (such as shrew, Indiana bat,
American woodCOPCKk or tree swallow) exceed benchmarks for adverse effects on survival,
growth,reproduction or embryo development?

C. Do field survey data on insectivorous wildlife population indicate presence/absence of ecological
integrity ?

D. Do mix-function oxidase (MFQO) liver enzyme levels in swallow nestlings indicate that they have been
exposed to compounds with "dioxin"like metabolic activity?

Measurement Endpoints®

A. Comparison of estimated ingestion doses in insectivorous wildlife with TRVs and toxic equivalencies
B,. Comparison of measured insectivorous wildlife tissue and/or egg residues with CBR data

B,. Comparison of estimated insectivorous wildlife tissue and/or egg residues with site-specific CBR data
C,. Site-specific measurement of reproductive effects in local tree swallow populations

C,. Site-specific survey of calling amphibians

D. Efevated MFO activity in tree swallow nestling liver tissue

Weight-of-Evidence Integration®

WEIGHT

Low - Medium -
RISK/MAGNITUDE Low Medium Medium High High

A bats
A shrews B1 bat C1

B
Yes/High 2 bat

A swallow:

B 2 swallow: B
B 1 swallow
2 woodcock »

Yes/Low BZ shrew

CZ A woodcock 1 D

Undeterminate

No/Low

No/Very Low
MACTEC Engineering and Consulting, Inc.
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TABLE 152
WEIGHT-OF-EVIDENCE INTEGRATION: INSECTIVOROUS WILDLIFE POPULATIONS

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Risk Conclusion:

Insectivorous and vermivorous mammal and bird populations that occur within the study area appear to
be at substantial risk of harm due to direct exposure fo Site-related contaminants in surface water,
sediment, floodplain soil and prey. In addition, consumption of contaminated insect and earthworm prey
may result in elevated tissue residues in these receptors resulting in adverse reproductive effects (i.e.,
bioaccumulation hazard).

Notes: j
a. Measurement endpoints and assigned weights are discussed in Section 2.6.
b. WOE integration is discussed in Section 8.4.

Prepared by: NAR
Checked by: SGH

MACTEC Engineering and Consulting, inc.

51226.24

P:AWI-GVT\COE-NAE\Battelle\Centredale\T24 - BERA\Interim Final\Tables\

WOE (rev) Page 2 of 2 9/26/2004



INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Mallard (Greystone)

TABLE 153

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island ’

Allendale Pond Reach

Analyte

Risk Summary

Incremental Risk

Allendale

Greystone

NOAEL

LOAEL

NOAEL

LOAEL

NOAEL

LOAEL

None

Lyman Mill Pond Reach

Analyte

Nohe -~ e

Manton Pond Reach

NOAEL

Risk Summary Incremental Risk
Lyman Greystone
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Risk Summary Incremental Risk
Manton Greystone
LOAEL LOAEL

LOAEL

Analyte
None o g

s

NOAEL

NOAEL

Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
None U S Sl
Notes:

Risk estimates as calculated and presented in Appendix N.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 154
INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Mallard (Assapumpset)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach Risk Summary Incremental Risk
Allendale Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
None e EEE——
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Manton Pond Reach Risk Summary Incremental Risk
Manton Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
None e e
Dyerville Reach Risk Summary Incremental Risk
Dyerville Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
None :
Notes:

Risk estimates as calculated and presented in Appendix N.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 155

INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Raccoon: aquatic (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode island

lAliendale Pond Reach Risk Summary Incremental Risk
Allendale Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Mammals 1.2E+01 1.2E400 5.9E-01 5.9E-02 1.2E401 1.2E+00
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 5.4E+00 5.4E-01 5.9E-01 5.9E-02 4.8E+00 4.8E-01
Manton Pond Reach Risk Summary Incremental Risk
Manton Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Mammals 7.8E+00 7.8E-01 5.9E-01 5.9E-02 7.2E+00 7.2E-01
Dyerville Reach Risk Summary Incremental Risk
Dyerville Greystone
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
IAroclor, Total 2.8E+00 2.8E-01 5.0E-01 5.0E-02 2.3E+00 2.3E-01
Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 5.9E-01 5.9E-02 1.2E+00 1.2E-01
IAroclor-1254 1.1E+00 1.1E-01 4.1E-01 4.1E-02 74E-01  7.4E-02

Notes:

Risk estimates as calculated and presented in Appendix N.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 156

INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Raccoon: aquatic (Assapumpset)

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

North Providence, Rhode Island

lAllendale Pond Reach Risk Summary Incremental Risk
Allendale Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
IToxicity Equivalency - Mammals 1.2E+01 1.2E+00 3.8E-01 3.8E-02 1.2E+01 1.2E+00
Lyman Mill Pond Reach Risk Summary Incremental Risk
Lyman Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
[Toxicity Equivalency - Mammals 5.4E+00 5.4E-01 3.8E-01 3.8E-02 5.0E+00 5.0E-01
Manton Pond Reach Risk Summary Incremental Risk
Manton Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Toxicity Equivalency - Mammals 7.8E+00 7.8E-01 3.8E-01 3.8E-02 7.4E+00 7.4E-01
Dyervilie Reach Risk Summary Incremental Risk
Dyerville Assapumpset
Analyte NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
IAroclor, Total 2.8E+00 2.8E-01 1.1E-01 1.1E-02 27E+00 2.7E-01
Toxicity Equivalency - Mammals 1.8E+00 1.8E-01 3.8E-01 3.8E-02 1.4E+00 1.4E-01
Aroclor-1254 1.1E+00 11E-01 9.3E-02 9.3E-03 1.1E+00  1.1E-01

Notes:

Risk estimates as calculated and presented in Appendix N.
Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least

95% to the total risk, and which exceeds the corresponding reference risk estimate.
Incremental risks for individual analytes are derived by subtracting the upgradient/reference HQs from the exposure area HQ.
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TABLE 157

INCREMENTAL RISK SUMMARY FOR WILDLIFE RECEPTORS - Raccoon: floodplain (Greystone)

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Allendale Pond Reach

Analyte

Risk Summary

Incremental Risk

Allendale

Greystone

NOAEL

LOAEL

LOAEL

None

Lyman Mill Pond Reach

Analyte

NOAEL

NOAEL LOAEL

Risk Summary

Incremental Risk

Lyman

Greystone

NOAEL

LOAEL

LOAEL

NOAEL

[None

Notes:

Risk estimates as calculated and presented in Appendix N.

Incremental risks calculated for all analytes with NOAEL-based HQs greater than one which, in combination, contribute at least
95% to the total risk, and which exceeds the corresponding reference risk estimate.

Incremental risks for individual analytes are derived by subtracting the upgradientreference HQs from the exposure area HQ.
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TABLE 158

WEIGHT-OF-EVIDENCE INTEGRATION: OMNIVOROUS WILDLIFE POPULATIONS

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

6. Protection and maintenance of omnivorous mammal and bird populations.

A. Do ingestion doses of COPCs in omnivorous wildlife (such as raccoon, mute swan or mallard) exceed
Toxic Reference Values (TRVs) or Toxic Equivalencies (TEQs) for adverse effects on survival, growth or

reproduction?

Measurement Endpoint®

A. Comparison of estimated ingestion doses in omnivorous wildlife with TRVs and toxic equivalencies

Weight-of-Evidence Integration®

WEIGHT
Low - Medium -
RISK/MAGNITUDE Low Medium Medium High High

Yes/High

Yes/lLow Araccoon {A)
Undeterminate
No/Low

Araccoon (T)

No/Very Low Analtard
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TABLE 158
WEIGHT-OF-EVIDENCE INTEGRATION: OMNIVOROUS WILDLIFE POPULATIONS

Baseline Ecological Risk Assessment - Interim Final

Centredale Manor Restoration Project Superfund Site W
North Providence, Rhode Island

Risk Conclusion:

Omnivorous mammal and bird populations that forage within the study area are not at substantial risk of
harm due to exposure to Site-related contaminants in surface water, floodplain soil, and terrestrial prey
items. However, omnivorous mammals could be adversely affected as a result of exposure to Site-
related contaminants in sediment and aquatic prey. Although the exclusive use of aquatic habitat by
omnivorous mammals, such as the raccoon, could result in substantial population-level effects, the
spatially and temporally varied diets and exposures of these receptors minimizes the likelihood that
demographically significant effects would occur.

Notes:
a. Measurement endpoints and assigned weights are discussed in Section 2.6.
b. WOE integration is discussed in Section 9.4.
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TABLE 159
SUMMARY OF PRINCIPAL RISK UNCERTAINTIES

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island’

Uncertainty Category

Assessment
Endpoints

Affected®

COPC
Categories®

Expostre Assessment:

Likely Direction
(under-lover+
estimate risk)®

Magnitude of
Possible Effect

Development of EPCs
Allendale Dam breach in 2001 1a,2,3,4 PBTs ? +
" Estimated fish tissue EPCs for Dyerviile 72,34 "PBTs | o+ B e
" Fish EPCs based on Iarge fish 2734 "~ PBTs e T
" Fish EPCs for Manton/Dyerville based on 3 - R : o
samples 2,3, 4 all +
No tissue data for several wildiife receptors 45 " PBTs T ret N
" "Emerging insect EPCs estimated for Manton - i N S
and Dyerville 5 dioxins/furans/ PCBs ++4+ +
" Insectivorous diets assumes to be entlrely . ' i N
aquatic in origin within EA 5 dioxins/furans/ PCBs +++ +
Selection of Endpont Receptors
Plant receptors not evaluated - ] all ] - | +
Wildlife Exposure Parameter
Use of standard receptor exposure parameters 4,56 ail ? +
Bioaccumulation Factors
_No TCDD plant uptake actor emp oyed 6 dioxins/furans o
""No plant tissue data; fiterature uptake factors N - - T
used 6 PBTs, inorganics ? +
Evaluated Exposures

No floodplain soil data available for Manton and
Dyervilie; no eva|uat|on of ficodplain’ son
exposures :

Toxicity Reference Values

Use of standard benchmarks 1a, 1b all 4+ T+
) ' ’ pesticides, o B
Lack of ingestion dose data 4,5,6 inorganics - +
ST ' pesticides, ) o
Lack of CBR data 1a,1b,2,3,4,5 inorganics - ++
Extrapolation between laboratory and field 4,56 S Tan T ? ++
TRV extrapolation between receptors 4,56 dioxins/furans/ PCBs ? ++
Dioxin/furan/PCB congeners
Interim TEF value for HCX all HCX, TEQ ? +
Use of Fish TEFs for invertebrates 1a, 1b dioxins/furans 4 ++t
Lack of uptake of HCX in ELS study all HCX, TEQ ? +
Field Studies
Amphibian call survey not qualitative 5 all ? +
" Limited ichthyological data - T dioxins/furans I P
"Limited emerging insect data 1a, 5 Tain T ? B +
High background mortality in bioassay’ 1a all +++ +

'Risk Characterization ™™~

I Hazard quotlent approach

all
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TABLE 159
SUMMARY OF PRINCIPAL RISK UNCERTAINTIES

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Notes:
a. Assessment endpoints as presented in Table 15
1a. Protection and maintenance (i.e., survival, growth, reproduction) of aquatic invertebrate communities
which are a forage base for fish and wildlife.
1b. Protection and maintenance (i.e., survival, growth, reproduction) of floodplain invertebrate communities
which are a forage base for wildlife.
2. Protection and maintenance of demersal, omnivorous fish populations as a forage base or sport fishery.

3. Protection and maintenance of pelagic, piscivorous or semi-piscivorous fish populations as a forage base or sport fishery.

4, Protection and maintenance of piscivorous mammatl and bird populations.
5. Protection and maintenance of insectivorous mammal and bird populations.
6. Protection and maintenance of omnivorous mammal and bird populations.
b. COPC categories that are most likely affected by the specific uncertainty: PBT - persistent bioaccumulative toxicants,
TEQ - TCDD Toxic Equivalency.
c. Direction of likely effect indicated by the sign:
Under-estimated risks indicated by "-" sign as follows: "-" - somewhat likely; "-" - likely; "---" - very likely
Over-estimated risks indicated by "+" sign as follows: "+" - somewhat likely; "++" - likely; "+++" - very likely
d. Estimated magnitude of effect on risk estimates where magnitude ranges from "+" - least to "+++" - greatest;
rows shades are the identified uncertainties that could result in risk being substantially under-estimated.
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TABLE 160
RISK/IMAGNITUDE SUMMARY

Baseline Ecological Risk Assessment - Interim Final

e

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

composmon of Allendale Pond fish tissue.

4]
£ %
g D
Assessment Endpoint1 Measures of Effect’ ‘€ %’ Risk/Magnitude
1a. Protection and maintenance A. Comparison of surface water COC concentrations to
(i.e., survival, growth, reproduction) |criteria/guidelines | LM ~ Yes/High
of aquatic invertebrate communities {B. Comparison of sediment COC concentrations to
which are a forage base for fish and|benchmarks/guidelines S M ~_Yes/High
wildlife populations C. Whole sediment laboratory broassays A M-H ~ Yes/High
D. Comparison of measured COC concentrations in
aquatic macroinvertebrates to CBRs L-M Yes/Low |
E,. Aquatic macroinvertebrate communlty
structure/function M-H No/VeryLow |
E2 Emer |ng a uatrc macromvertebrate productlwty L-M No/Low
Ll : : _Risk Cc .Yes/High® NoLow ...
1b. Protection and maintenance A Comparison of soil COC concentratlons to
(i.e., survival, growth, reproduction) |benchmarks/guidelines | LM Yes/High
of floodplain invertebrate B. Comparison of measured COC concentrations in
mmunities which are a forage floodplain invertebrates to CBRs L-M Yes/High
___-e for wildlife populations
C. Floodplaln macroinvertebrate community integrity M No/Very Low
2 Risk Conclusion| =~ No/Low
2 Protectlon and maintenance Of A, Frsh length-weight relatronshrps and condition
demersal, omnivorous fish indices relative to habitat characterization L-M No/Low
populations as a forage base or A,. Percent gross lesions in individual fish M Yes/Low
sports fishery.
As. Demographlc structure analysis of dominant
specres (based on fish scales) M No/Very Low
. Species richness and relative abundance of
rchthyoplankton o M Undeterminate
. Comparison of measured concentratlons or toxrc
equrv_alerrcres‘m fish tissue to literature derived CBRs M-H Yes/High
B,. Comparison of modeled concentrations or toxic
equivalencies (using BSAFs) in eggs and fish tissue to
hterature derived CBRs M Undeterminate
. Partial life cycle laboratory water exposure of fish
eggs dosed with synthetic mixture emulating DLC
Yes/High

‘Risk Conclusion

Yes/High
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TABLE 160
RISK/IMAGNITUDE SUMMARY

Baseline Ecological Risk Assessment - Interim Final
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

8 Fu
Assessment Endpoint1 Measures of Effect’ ‘ELE Risk/Magnitude
z'e'apé?f;:;?vz?:ur;a;?t::;?_ce of A1 Fish Ien-gth-weigh‘t relationship§ an.d condition
piscivorous fish populations as a indices relative to habf,".at,,‘%b?:_'a‘{f‘?”za“?” L-M No/Low
forage base or sports fishery Az Percent gross lesions in individual fish M ves/Low
A;. Demographic structure analysis of dominant
species (based on fish scales) 7 v M No/Very Low
A,. Species richness and relative abundance of
ichthyoplankton v M Undeterminate
B;. Comparison of measured concentrations or toxic
equivalencies in fish tissue to literature derived CBRs M-H Yes/High
B,. Comparison of modeled concentrations or toxic
equivalencies (using BSAFs) in eggs and fish tissue to
literature derived CBRs M Undeterminate
: 5 S - Risk Conclusion|. *: :..oo Yes/High
4. Protection and maintenance of
piscivorous mammal and bird A. Comparison of estimated ingestion doses in N
populations piscivorous wildlife with TRVs and toxic equivalencies M ~ Yes/Low
B. Comparison of estimated piscivorous wildlife
residues with CBRs L-M Yes/High
5 ... Risk Conclusion T Yes/High
5. Protection and maintenance of
insectivorous mammal and bird A. Comparison of estimated ingestion doses in Yes/Low - High,
populations insectivorous wildlife with TRVs and toxic equivalencies| M Undeterminate
B;. Comparison of measured insectivorous wildlife
tissue and/or egg residues with CBR data M-H Yes/Low - High
B,. Comparison of estimated insectivorous wildlife
tissue and/or egg residues with CBR data M Yes/Low - High
C;. Measurement of reproductive effects in local tree
swallow populations H Yes/High®
C,. Survey of calling amphibians L-M Undeterminate
D. Measurement of MFO activity in tree swallow
nestling tissue M Undeterminate
s "~ Risk Conclusion] Yes/High
N—
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TABLE 160

RISK/IMAGNITUDE SUMMARY
-~ Baseline Ecological Risk Assessment - Interim Final
S Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
]
Q )
Assessment Endpoint’ Measures of Effect’ ‘e sm Risk/Magnitude
6. Protection and maintenance of
omnivorous mammal and bird A. Comparison of estimated ingestion doses in
populations omnivorous wildlife with TRVs and toxic equivalencies M No/Very Low*
“Risk Conclusion] No/Low

! Information obtained from Table
15.

2 Applies to lentic {but not lotic) habitat.
* Applies to lotic (but not lentic) habitat.
*Omnivorous mammals could be adversely affected from exposure to Site-related contaminants in sediments and

aquatic prey; however, the spatially and temporally varied dlets and exposures of these receptors minimizes the
likelihood of demograpbhically significant effects.
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