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APPENDIX L

R LIST OF TABLES
LOCATION TABLE NO. TITLE
Greystone Table L-1.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Tree Swallow
Greystone Table L-1.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow
Greystone TableL -1.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow
Greystone Table L-1.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow
Allendale Table L-2.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Tree Swallow
Allendale Table L-2.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow
Allendale Table L -2.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow
Allendale Table L -2.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow
Lyman Mill Table L -3.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Tree Swallow
Lyman Mill Table L-3.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow
Lyman Mill Table L-3.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow
Lyman Mill TableL-3.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow
Manton Table L 4.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow
Manton Table L -4.2 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow
Manton Table L 4.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow
Dyerville Table L -5.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow
Dyervilte Table L-5.2 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow
Dyerville Table L -5.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow
Sreystane Table L 6.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Tree Swallow Nestling

Y -reystone Table L -6.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow Nestling
Greystone Table L 6.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow Nestling
Greystone Table L -6.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow Nestling
Allendale Table L -7.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Tree Swallow Nestling
Allendale Table L-7.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow Nestling
Allendale TableL -7.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow Nestling
Allendale TableL-7.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow Nestling
Lyman Mill Table L -8.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Tree Swallow Nestling
Lyman Mill Table L-8.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow Nestling
Lyman Milt Table L-8.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow Nestling
Lyman Mili Tabie L-8.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow Nestling
Manton Table L -9.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow Nestling
Manton Table L -9.2 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow Nestling
Manton Table L -9.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow Nestling
Dyerville Table L-10.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Tree Swallow Nestling
Dyerville Table L-10.2  Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Tree Swallow Nestling
Dyerville Table L -10.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Tree Swallow Nestling
Greystone Table L -11.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Little Brown Bat
Greystone Table L-11.2  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Little Brown Bat
Greystone TableL-11.3  Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Little Brown Bat
Greystone Table L -11.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Little Brown Bat
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Allendale Table L -12.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Little Brown Bat

Allendale TableL-12.2  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Little Brown Bat
Aliendale Table L -12.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Little Brown Bat
Allendale Table L-12.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Little Brown Bat
Lyman Mill Table L -13.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Little Brown Bat

Lyman Mill Table L -13.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Little Brown Bat
Lyman Mill Table L -13.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Little Brown Bat
Lyman Mill Table L-13.4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Little Brown Bat
Manton Table L-14.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Little Brown Bat
Manton Table L-14.2 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Little Brown Bat
Manton Table L-14.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Little Brown Bat
Dyerville Table L -15.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Aquatic Invertebrates/Little Brown Bat
Dyerville Table L -15.2 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Little Brown Bat
Dyerville Table L-15.3 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Little Brown Bat
Greystone Table L-18.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface WaterAWoodcock

Greystone Table L-16.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Soil (0-2 feet)Woodcock
Greystone Table L-16.3  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Soil InvertebratesMWoodcock

Greystone TableL-16.4  Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Woodcock
Greystone Table L -16.5  Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Woodcock
Allendale Table L-17.1  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface WaterMoodcock

Allendale Table L-17.2  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Soil (0-2 feet)Woodcock
Allendale Table L-17.3  Calcutation of Exposure Pathway/Medium-Specific Hazard Quotients: Soil InvertebratesMoodcock

Allendale Table L-17 .4 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Woodcock
Allendale Table L-17.5 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Woodcock
Lyman Mill Table L -18.1 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Woodcock

Lyman Mill Table L-18.2 Caleulation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Soil (0-2 feet)Woodcock

Lyman Mill Table L-18.3  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Soil InvertebratesMoodcock

Lyman Mill TableL-184  Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Woodcock
Lyman Mill TableL-18.5  Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Woodcock
Greystone Table L -19.1 Estimated Terrestrial Prey Tissue Concentration Derived Using Literature-Based BAFs

Greystone Table L-19.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Shrew

Greystone Table L -19.3 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Soil (0-2 feet)/Shrew

Greystone Table L-19.4  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Terrestrial Plants/Shrew

Greystone Table L-19.5  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Soil Invertebrates/Shrew

Greystone Table L -196 Summary of Exposure Pathway/Medium-Spacific Hazard Quotients Using NOAEL-Based RTVs: Shrew
Greystone Table L -19.7 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Shrew
Allendale Table L-20.1  Estimated Terrestrial Prey Tissue Concentration Derived Using Literature-Based BAFs

Allendale Table L-20.2  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Shrew

Allendale Table L -20.3 Calculation of Expasure Pathway/Medium-Specific Hazard Quotients: Surface Soil (0-2 feet)/Shrew

Allendale Table L-20.4  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Terrestrial Plants/Shrew

Allendale TableL-20.5  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Soil invertebrates/Shrew

Allendale Table L -20.6 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Shrew
Allendale Table L-20.7 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Shrew
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Lyman Mill Table L -21.1 Estimated Terrestrial Prey Tissue Concentration Derived Using Literature-Based BAFs

Lyman Mill Table L -21.2 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Water/Shrew

Lyman Mill Table L -21.3  Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Surface Seil (0-2 feet)/Shrew
Lyman Mill Table L-21.4 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Terrestrial Plants/Shrew

Lyman Miil Table L. -21.5 Calculation of Exposure Pathway/Medium-Specific Hazard Quotients: Soil invertebrates/Shrew

Lyman Mill Table L-21.6  Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using NOAEL-Based RTVs: Shrew
Lyman Mill Table L -21.7 Summary of Exposure Pathway/Medium-Specific Hazard Quotients Using LOAEL-Based RTVs: Shrew
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TABLE L-1.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE (SLAND

SCENARI!IC TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER

EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared:| 9-Apr-03 SJD
RECEPTOR: TREE SWALLOW ] Checked:| 17-Jul-03 [ RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient Quotient
Analyte EPC  EPC Units| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)
~ Auminum | 8902  mgl | 1.9E-02 mgkgd | 11E+02 11E+03 mg/kgd | 17E-04  1.7E-05
Beryllium 5.5E-05 mgll | 1.26-05 mgkgd | 1.56-01 15E+00 mgtkg-d | 7.9E-05  7.9E-06
~ Chromium 2.5E-03  mgiL 53E-04 mgkg-d | 1.0E+00 5.0E+00  mgikgd | 5.3E-04  1.1E-04
~ Cobalt | 1.2E-04 marL 25E-05 mgkgd |
Copper | 5.4E-03 mg/L N 1.1E-9£___“ﬂg{§g:g | 4, 7E+Q1 6.2E:9L mg/kg-d 2.4E-05 1.8E-05 |
_ lead 29E-03 mgl. | 6.1E-04 mgikgd | 11E+00 11E+01 mg/kg-d | 54E-04 54E-05
. Manganese 1.3E-01  mgl | 2.8E-02 mglkgd | 9.8E+02 O.BE+03 mgikgd | 2.8E-05  2.8E-06
~ Nickel 1.9E-03 mglL | 41E-04 mgtkgd | 7.7E+01  11E+02 mghkgd | 5.3E-06  3.8E-06
~ Selenium 8.7E-05 mg/l | 18E-05 mgkgd | 40E-01 80E-01 mghkgd | 46E-05 23E-05
~ Thallium 7 4E-06 mg/l. | 16E-06 mghkgd | 3.56+00 S5.0E+00 mghkg-d | 4.56-07  31E-07
Zinc | 20E-02 mgll | 43E-03 mgkgd | 156401 1.3E+02 mgkgd | 3.0E-04  3.3E-05 |
___Nitrogen, Ammonia | 3.8E-01 mg/l | 83E-02 mgkgd | #NA _ #NA
_Toxicity Equivalency - Birds | 7.2E-09 mg/L | 1.5E-09 mgkgd | 14E-05 14E-04 mghkg-d | 11E-04  1.1E-05
—— s ) PR R o e . R,
B — S _ - S - __fi
HAZARD INDICES: 1.8t-03  2.8E-04
Notes:

a. Estimated Daily Intake (EDI} calculated using parameters presented in Table |-4.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (MQs) calcutated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-1.2

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND ~—
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT Prepared:| 9-Apr-03 §JD
RECEPTOR: TREE SWALLOW ]] Checked:| 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quotient
Analyte EPC EPC Units| Intake® Units (NOAEL)® (LOAELY Dose Units {(NOAEL)® (LOAELY
Toxicity Equivalency - Birds 4.2E-06 mgkg | 3.0E-06  mgrkg-d 14E-05 1.4E-04  mg/kgd | 2.1E-01  21E-02 |
Toxicity Equivalency - Mammals | 0.0E+00 mg/kg | 0O.0E+00 wotkgd ( oo oo oo\
_Toxicity Equivalency (PCB) - Birds | 6.6E-06  mghkg | 4.6E-06 mgkgd | 14E-05 14E-04 mgtkgd | 3.3E-01 3.3E-02 |
[oxicity Equivalency (PCB) - Mammal] 0.0E+00 mglkg | 00E+00 mg/kgd | I |
aa P =5 mse i s S se— —
[ __HAZARD INDICES: 5.4E-01  5.4E-02
Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |4.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

51226.24
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TABLE L-1.3

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE 1SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT

RECEPTOR: TREE SWALLOW Prepared: 9-Apr-03 SJD
TOTAL RISK (HI): 5.5E-01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish Has® Contribution®
[Toxicity Equivalency (PCB) - Birds - - 33E0 - | 33E01 | 61%
oxicity Equivalency - Birds 1 1.1E04 - - 21E01 - | 2101 39%
lzead | 54E04 < - T - - ~ 54E-04 0%
Chromium | 53EM . - - | 53E04 0%
inc o 3.0E-04 - - - | 3.0E04 0%
Aluminum 1.7E-04 - ] o 1TE04 0%
Beryllium - 7.9E-05 - _ _7.9E:05 0%
Selenium ] 7 4.6E-05 v e -  4.BE-05 0%
Manganese T 2.8E-05 ] 28E0s 0%
{[copper 2.4E-05 - - -  2.4E-05 0%
Nickel ) 5.3E-06 o _ | 53E08 | 0%
memm T lasew T . T T | aseer | ow
Aroclor, Total 7 - BN - 3 - A
podortzss T T T , —
cobat | ' - B B ~
Mercury {methyl) = T - ]
rsenic. m . ' - IR T
Antmony ~ ) B A T S
roglqr:_12~6§’” o N L T - I . )
Molybdenum - - T -
vanadum T o - o - e
Dieldrin B N . - - - ]
Cadmium - N T e . - i -
Technical Chiordane LT ST - - B o
N-Nitroso-di-n-propylamine B B P
44DDE < R ]
Pentachlorophenol T S B L ]
Chrysene - e e R
Bgnzafkgiuorahiﬁene ) B T i T” . B N 7777 7 ]
Mercury S - - - "_ o w1 N ]
Benzo(a)pyrene T e T T -
2,4-Dinitrotolvgre ~___ \ ~~ ~——— ~— — /—/— 0 | -
Benzo(a)anthracene R T o
[[ndeno(1,2.3-cd)pyrene N . - - b
Benzo(g,h,i)perylene 47 R o T e o W
Barium I T - } - | o -
44000 _ ER R RS T I
or-1248 T S - R
bis(2-Ethylhexyl)phthalate T T
Arocleg_—_’l_gEO ) - e e N - b
gamrﬁg-BH - - - R - R
Dibenzo(a,h)anthracene ST . _ ~ -
Benzo(b)fluoranthene I PRERTED L WORwmS WE o L _ _# N - -
Heptachlor epoxide T - “—*”7 - -
Phenanthrene E - - i ]
51226.24
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TABLE L-1.3

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT
RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  5.5E-01 Checked:| 17-Jul-03 RAR
Exposure Medium?
Sutface Aquatic Aguatic Combined Percent
Bl Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
alpha-Chlordane : - I e — S I
14-Chloro-3-methylphenol } o - s mpesws s v e Fewmmsesa s e s e g
4,4'DDT . N B B .
gamma-Chlordane 3 . S I
2-Chlorophenol ] i J“____ e 4 ] |
Endrin T - - U I IR
-Nitropheno! e A_ . I | FES—
Fluoranthene | - - S S N B
Silver o g . ‘_ o —— S
Acenaphthene S e T e _ o SRR R -
||Phendl 5 . j 7_ . - 7 S S PRSP [P, R
Fluorene . WS - AR - . S— e
Endosulfan ii o . . I I
Endosulfan sulfate ) - o oy seeeweire ocoesme. Sl 6 BT RL_ -
Heptachlor - i - i o .
Dibenzofuran - . e o e s s
\Acenaphthylene w - o - N
Naphthalene T - = ___m omee e - B ———
pyene T I _
> Methylnaphihalene e o A
Carbazole S B o B _ . . _ e
Anthracene - - I o - ~ .
Dimethylphthalate a I T T——— - _ I
1,1-Biphenyl M i o ———
Methoxychlor ' - i - o . N S
Cyanide e I R
roclor-1242 T - _
Endrin Ketone - - L - E— e —
Endrin aldehyde i —___, S I o e
4-Methylphenol B o R
24,5Trichlorophenol | T . ) i
Atrazine *’ i ’ Y [J—
hlron o - ") SNSRI, IS [r—
DinBuyphthalate - 3 e SRS, (N—
[TOTAL MEDIUM-SPECIFIC RISK 1.8E-03 - - 5.4E-01 - 5.5E-01
{PERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of CPC to fotal risk associated with the ingestion exposure pathway.
51226.24
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TABLE L-1.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): _ 5.5E-02 Checked:] 17-Jul-03 RAR
“ Exposure Medium®
o . Aquatic Aquatic Combined Percent
Singlgie Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
Toxicity Equivalency (PCB) - Birds - - _ 33E-02 - S 3.38-02 _61%
Toxicity Equivalency - Birds 1.1E-05 - - 24E02 - 2.1E-02 38%
~ T 11E-04 ” s . - 11804 | 0%
54E-05 - - - 5.4E-05 0%
E O e - 3.3E-05 0% |
T23E05 . T I - |20 | 0%
| 1eE05 o e ) - 1.8E-05 0% |
a7E0s T o 1.7E-05 0%
“7eE06 T - | 79E-06 | 0%
| "38E06 - 3.8E-06 0% |
EY - 2.8E-06 0% |
| 3dE0r - e - | 31E07 0%
Technical Chlordane i T = & __ o R A N
N-Nitroso-di-n-propylamine [ ) . 1 W T
4o0E [ e T | ]
Pentachlorophenol _ w_—___ -~ ____ - ) . S s o sluaowess s neeas 1
I?J‘M‘E_ o S O i RIRSN: TS Wi (oot
Benzo(k)fluoranthene "_ - - e N
{Mercury o B e - o -
Benzo(a)pyrene T I -
,4-Dinitrotoluene . ) L .
Bgnzoia)anthracene e iy 1 - T R
Indeno(1,2,3-cdjpyrene . - S .
Benzolghilperylene { - N
Banum - L “ o T __7 T Tk e - oy s - |1 _ N
L 4-DDD . N e - ;] R D
\roclor-1248 i AT e I | —
bis(2-Ethylhexyfphthalate - - - SE—
oclor-1260 = = o - . - e
gamma-BHC i -
leenzo(a h)anthracene = - _ B o SR [ S_—
Benzo(b)fluoranthene e e N | S—
Heptachlor epoxide - - . s
|iPhenanthrene e - z !
51226.24
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TABLEL-14
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 5.5E-02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyle Water Sediment Plants Invertebrates Fish HQs"® Contribution®
Ipha-Chlordane - - ..
4-Chloro-3-methylphenol R ‘ S - -
4.4'-DDT R - D
lgamma-Chlordane o + e - i I
2-Chlorophenot o o S - I
Endrin T e - . I T T T o
4-Nitrophenol o T T T “__. - )
Fluoranthene o 2 w e I -
Sihrer T T ~——_—nf'.__-_m” -- - - T T ?“ - T
Acenaphthene I - I ) -
Phenol N T T )
Fluorene D ) < - . - .
Endosulfan il I T S T
Endosulfan sulfate o T o S
Heptachlor o B ' 1 i
{Dibenzofuran " -
Carbazole B ) - - )
Anthracene " B
Dimethyiphthalate I o 1 i
1,1-Biphenyl o ) -
Methoxychlor - ) i - o
Cyanide i - 7 )
Araclor-1242 S o T T T -
Endrin Ketone T o e T o B
Endrin aldehydé— ) T T N o o h T
4-Methylphenol T e T S
2,4,5-Tri_(-:ﬁ<5|:6phen01 T T - T B T
Atrazine T T - o 7
on o o ]
Eii—-n-ButyIpr)l‘thailaféhm_"_fi _j# 4_‘;4___ R __ - ) T
|ITOTAL MEDIUM-SPECIFIC RISK 2.8E-04 - - 5.4E-02 - 5.5E-02
IPERCENTAGE OF TOTAL RISK 1% 99% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyle was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
¢. Relative confribution of CPC to total risk associated with the ingestion exposure pathway.
51226.24
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TABLE L-2.1

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER

EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared:| 9-Apr03 [ SJD
RECEPTOR: TREE SWALLOW { Checked:[ 17-Jul-03| RAR
Estimated Daily Reference Reference Hazard Hazard
Medium Medium Daily intake Dose Dose Reference{ Quotient  Quotient
- Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)
[ bis(2-Ethylhexyl)phthalate | 1.0E-03 ma/L 2.1E-04 mg/kg-d | 1.1E+01 1.1E+02  mg/kg-d 1.9E-05 1.9E-06
alpha-Chlordane | 6.9E-07  mglt | 1.56-07 mghkg-d | 24E+01 24E+02 mgkgd | 61E-09 6.1E-10
Endosulfan Sulfate 5.9E-05 mgl. | 1.3E-05 mgkg-d 6.'ZE_-01 6.2E400 mg/kg-d 2.0E-05 2.0E-06
gamma-Chlordane 2 5E-05 mg/L 5.3E-06 mg/kg-d | 24E+01 24E+02  mg/kgd 2.2E-07 2.2E-08
Aluminum 6.5E-01 mo/l | 1.4E-01 mgkgd | 1.1E+02 1.1E+03 mghkgd | 1.2E-03  1.2E-04
~ Benylium "] 50E-05 mgl | 1.1E05 mg/kgd | 15E-01 _ 1.5E+00 mgkgd | 7.1E-05  7.1E-06
~ Chromium | 51E-03  mgi | 11E-03  mg/kgd | 1.0E+00 5.0E+00 mgikg-d | 1.1E-03  2.2E-04
Cobalt | 60E-04  mgl | 13E-04 mgkgd |
Copper 13E-02  mg/l | 2.8E-03 mgkgd | 47E+01 62E+01 mgkgd | 60E-05 4.6E-05
. Lead | 21602 mgit | 44E-03  mgkgd | 1.1E+00 1.1E+01 mg/kgd | 3.9E-03 3.9E-04
_ Manganese | 4.0E-01  mgL | 84E-02 mgkgd | 9.8E+02 98E+03 mghkgd | 8.6E-05  8.6E-06
Nickel | 49803  mg/L | 1.0E-03 mgkgd | 7.7E+01 1.1E+02 mgkgd | 1.3E-05 9.8E-06
~ Selenium 24E-03  mgl | 50E-04 mgkgd | 40E-01 80E-01 mgkgd | 1.3E-03  6.3E-04
Silver 8.3E-04 mg/L 18E-04 ma/kg-d | 24E+02 24E+03  mgkgd | 74E-07 7.4E-08
T Thaum | 37E-03  mglL | 7.8E-04 mglkgd | 35E+00 5.0E+00 malkg-d | 2.2E-04  1.6E-04
~Zinc | 65E02  mgil | 14E-02 mgikg-d | 156401  1.3E+02 mg/kg-d | 94E-04  1.0E-04
Nitrogen, Ammonia_ | 24E-01  mg/L | 51E-02 mgkgd | #N/A #N/A
Toxicity Equivalency - Birds| 1.1E-06  mg/L | 2.4E-07 mgkgd | 14E05 14E-04 mgkgd | 1.7E-02  1.7E-03
! N - T ——y ]
AEE— S, S———— S e s
[ HAZARDINDICES: 26E-02 _ 3.4E-03 |

Notes:

a. Estimated Daily Intake {EDI) calculated using parameters presented in Table [-4.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-2.2

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 4.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

51226.24
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TreeSwallow - AR ISTNVERT-HQ

Page 2 of 6

NORTH PROVIDENCE, RHODE ISLAND =
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared:| 9-Apr-03 $JD
| RECEPTOR: TREE SWALLOW Checked:| 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium Medium Daily Intake Dose Dose Reference { Quotient Quotient
Analyte EPC  EPC Units| Intake® Units | (NOAELY" (LOAEL)® Dose Units| (NOAEL)® (LOAELY
___ Toxicity Equivalency - Birds 5.7E-04 mgkg | 40E-04 mgkgd | 1.4E-05 14E-04 mgkgd | 29E+01 2.9E+00
Toxicity Equivalency - Mammals | 0.0E+00 mg/kg | 0.0E+00 mg/kgd | 1
Toxicity Equivalency (PCB) - Birds | 1.2E-05 mgkg [ B.2E-06 mgrkg-d 1.4E-05 1.4E-04 mg/kg-d | 5.9E-01 5.9E-02
"oxicity Equivalency (PCB) - Mammali 0.0E+00  mg/kg | 0.0E+00 mg/kgd | o |
= = = R == A —— _— ———— s
I HAZARD INDICES: 2.9E+01  2.9E+00 |
Notes:

7H13/2004
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TABLE L-2.3

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE 1SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT
RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 5JD
TOTAL RISK (HI): 2.9E+01 Checked:] 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Agquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Birds 1.7E-02 - - - 2.9e+01 - 2.9E+01 | 98%
Toxicity Equivalency (PCB) - Birds - -7 5960t - © 59E01 | 2% |
Lead 3.9E-03 - - - _ 3.9E-03 0%
Selenium 1 1.3E-03 - = =  13E03 0%
[Aluminum " 1.2E-03 S 12603 | 0%
[Chromium ] 1.1E-03 - - - e C1AE08 | 0% |
Zine o JB4E04 - - - | 94E04 | 0%
Thallium S = 2:2E-04 - - . < . 2.2E-04 0%_” n
Manganese @ | BBE-05 R - | __88E-05 0%
Bgr;rnl'hum T ~ 71E-05 h - 7.1E-05 0%
(}.’65;3&?"' T T eoEes - - o - 6.0E-05 | 0%
Endosulfan sulfate ) ~ | 2005 - - 20605 | 0%
bis(2-Ethylhexyliphthalate o 19E-05 - : _ = 1.9E-05 0% ]
Nickel T k= - 1.3E05 0%
Silver B | reEer - ~ - 7.4E-07 0%
jamma-Chlordane o 226007 - - -  2.2E-07 0%
lalpha-Chlordane -~ | B1E08 - - ] - | _61E09 | 0%
Aroclor, Total N I - |
woclor-264 - e e e
Endin - I e Y (N
Cobalt B - - - - I
Mercury (methyl) . - - i o
rsenic ) T o - o - - o c L j
Antimony 7 L ) L
roclor-1268 . . - N
iolybdenum - R Z - I N
anadium B . i o ) o T |
Dieldin N T e S T o
Qadmmrg o - N _ - g__-;i = B - I - B - _ .
Technical Chlordane o - . e i B
N-Nitroso-di-n-propylamine i - ' o 1 N
",74'—DDE h o o Ca - - = '
Pentachloraphenol ~ — — f 7 T ) e L
Chrysene ) N - o e
Benzo(k)fluoranthene ~ - - N
Mercury 1 - - - | ]
Benzo(a)pyrens ) - e e
2 4-Dinitrotoluene } o e o |
Benzo(a)anthracene (- T -
indeno(1,2,3-cd§);r'ene T e - 7-_ T - - B . T - B 7777
Benzo(g,h,ijﬁé'fy[ene _____ ____L B -_‘_—_—_ ) = 1 - ;
Barium - - - e o
44000 R - | ——
Aroclor-1248 T B - . il
Aroclor-1260 e - B
51226.24
e st asses BN SRS 7372004



http:51226.24

TABLEL-2.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FiNAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH - CT

RECEPTOR: TREE SWALLOW Prepared:] 9-Apr-03 SJD
TOTAL RISK (HI):  2.9E+01 Checked:| 17-Jul-03 RAR
Exposure Medium?
Surface Aquatic Aquatic Combined Percent
Analyle Water  Sediment Plants  lnvertebrates Fish HOsP? Contribution®
gamma-BHC ) o MRS s e - —
Dibenzo(a,h)anthracene | - Y IR S
Benzo(b)fluoranthene 5 W SO N e e
Heptachlor epoxide - S - . I
Phenanthrene cy o o e ) I
4-Chlorg-3-methylphenol - . ' - \ - semas cme i
4,4-DDT o o e R R
2-Chlorophenol _7 o e g
4-Nitrophenol o B S N
Fluoranthene __u:_ 7”: ] o B _' IR TS S S e S RN
cenaphthene = I T T IO —— -
Phenol hiﬁ ) e I
Fluorene e _;_ _ . Y _
Endosulfan || o - Y wm e weee guerTse s _
Heptachior - - S _
Dibenzofuran - o o . s e
Acenaphthylene S N W
Naphthalene - Wﬁ_ - s — T - S
Pyrene o N e o sz = =R
2-Methylnaphthalene | R S
Carbazole B _7 o ) ) J - —
nthacens T | T~ - N
Dimethylphthalate B L —
1,1'-Biphenyl - B N 7_ ______ F p— -
Methoxychlor e - - T I N I .
Cyanide I .- L -
Arocior-1242 T 1 L _ —
Endrin Ketone o )  rme e e g - s
Endrin aldehyde N e L R G R . o
4-Methylphenol _ e . e -
4_’2_,4,5~Trichloropt§eﬁél - . - ; _ _ -
vazine T S o o
Iron o - e . L
Di-n-Butylphthalae | - I -
TOTAL MEDIUM-SPECIFIC RISK 2.6E-02 - - 2.9E+01 = 2.9E+01
PERCENTAGE OF TOTAL RISK 0% 100% , 100%
Feotnotes:

a. Hazard Quotients prasented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative coniribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-24
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (Hi):  2.9E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants  Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Birds 1.7E-03 - - _2.9E+00 - __2.8E+00 98%
Toxicity Equivalency (PCB) - Birds - -  59E02 - 5.9E-02 2% |
Selenium 6.3E-04 - - - | 63E04 0%
freaa 39604 - - 3.9E-04 0%
2.2E-04 p e - 22E-04 0%
1.6E-04 - - - 1.6E-04 0%
1.2E-04 T 1.26-04 0%
 1.0E-04 - - -  1.0E-04 0% |
4.6E-05 - - o - | aeE05 0%
9.8E-06 B - | _9.8E-06 0%
8.6E-06 - 8.6E-06 0%
7AE06 T 71E-06 0% |
Endosulfan sulfate 2.0E-06 - e - 2.0E-06 0% |
bis{2-Ethylhexyl)phthalate | teE06 - . - ~ 19E-06 0%
Siver | 7eE0s T o T - 74E-08 0% |
gamma-Chlordane 2.2E-08 - . ) - | 22608 0%
alpha-Chlordane 6.1E-10 - .« - ~ 61E-10 0%
roclor, Total T - T e i
Aroclor-1254 T T LT T T
e R e S I S
Cobalt [ I e
Mercury (methyl) D . 7 S R AR | [N
Arsenic ] - - - b o a
Antmony 1 s i s e o el
Aroclor-1268 e i N
Molybdenum - _om S WU PR
anadium - e N e S S AR Lo oy g -
Dieldrin : ) - - 5
Cadmium - - R
Technical Chiordane : e T e I,
N-Niroso-di-n-propylamine | ] ) R S i ]
4400E L e TG Tt NS, Dna—
Pentachlorophenol ' i 2
Chrysene - - - - A T,
Benzo(k)fluoranthene B o wm - 1
Mercury : - - -
Benzo(a)pyrene = - o S S ———
2.4-Dinitrofoluene e B ]
Benzo(a)anthracene B T
Indeno(1.23-cdjpyrene | - - SR R S
Benzo(g,h.)perylene _ AL T s meenfem R SR
Barum - : IR R R
440D | - e - | —
Aroclor-1248 e T - o
Aroclor-1260 - - -
51226.24
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TABLE

L-2.4

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 2.9E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs" Contribution®
amma-BHC . B S
Dibenzo(a,hjanthracene - B B
Benzo®b)fluoranthene " - I T -
Heptachlor epoxide - 1 B
Phenanthrene B 2 - B - i T
-Chloro-3-methylphenol - - % i _"
44-D0T _ I i
2-Chlor0phenorw T ) T B B - - R
A-Nitrophenol o - T i
Fluoranthene . e - B o
cenaphthene ) - T e . - - 1]
Phenol ) S T - e
Fluorene T - o
Endosulfan || ) - —“__- - _—__ - - L s T o
Heptachlor _ e - I
Dibenzofuran ) a - mi ~ L L o __'
Acenaphthylene - - B - I el
Naphthalene e B P e S N
Pyene R N ]
2-Methylnaphthalene - h T i o N -
Carbazole =~ - B - N
Anthracene - - - - o o
Dimethylphthalate - o o
11-Biphenyl T - - - I
Methoxychlor T R - T T
[[Cyanide T T . : N N
roclor-1242 I . L
Endrin Ketone T T __n o T
Endrin aldehiydiéi o T . __ - ) T i
Methylphenol S T o T
2,4,5-Trichlorophenol R B _ _ B
TOTAL MEDIUM-SPECIFIC RISK 3.4E-03 - - 2.8E+00 “ 2.89E+G0
PERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
51226.24
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TABLE L-3.1

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: SURFACE WATER

EXPOSURE MEDIUM: SURFACE WATER

EXPOSURE POINT: LYMAN MILL POND REACH - C1 Prepared:| 9-Apr-03 | SJD

RECEPTOR: TREE SWALLOW Checked:| 17-Jul03 | RAR
| Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose Reference | Quotient  Quotient

Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAELY (LOAEL)
bis(2-Ethylhexyllphthalate | 1.7E-02  mg/L | 3.6E-03 mgkgd | 1.1E+01 1.4E+02  mgkgd | 32E-04 3.2E05
alpha-Chlordane | 1.9E-05 mglL | 4.0E-06 mgkod | 24E+01 24E+02 mgkgd | 1.7E-07 1.7E08

_ Endosulfan Sulfate | 3.2E06  mg/L | 68E-07 mg/kgd | 62E-01 62E+00 mgkgd | 1.1E-06  1.1E07
gamma-Chlordane | 21E05  mg/L | 44E06 mgkgd | 24E+01 24E+02 mghkgd | 1.8E-07  1.8E-08
Aluminum 1 1.8E-01 mg/L 38E02 mglkod | 1.1E+02 1.1E+03  mgikgd | 34E-04 3.4E05
Beryllium 20E04  mgll | 42E05 mghkgd | 15E-01 15E+00 mgkgd | 2.9E-04 2.9E-05

) Chromium 23E03 mg/l | 48E04 mohkgd | 1.0E+00  5.0E+00 mgkg-d | 4.8E-04 9.6E05
) Cobalt 42E-04  mgl | B88ED5 mgkgd | R =
~ Copper 87E-03  mgl | 18E-03  mghkgd | 47E+01__6.2E+01 mgkgd | 3.96:05  3.0E-05
Lead 44E-03  mg/l | 9.3E-04 mgkgd | 1.1E400  11E+01 mgkgd | B2ED4  B.2E-05 |
Manganese | 13E-01  mglL | 27E-02 mghkgd | 9.8E+02 9.8E+03 mgkgd | 2.7E-05 2.7E-06
77 Nickel 7| 18E-03  mg/L | 39E-04 mgkgd | 77E+01  11E+02  mgikg<d | 5.1E-06  3.7E-06
Silver 59E-04 mg/L | 1.3E-04 wmgkgd | 24E+02 24E+03 mokgd | 5.3E-07  5.3E-08
Thallium 22603  mgL | 47E-04 mgkgd | 35E+00 5.0E+00  mgkgd | 14E-04  95E-05 |

) Zinc "28E02  mgll | 589E-03 mgikgd | 1.5E+01  1.3E+02 mgkg-d | 4.1E-04 45605
Nitrogen, Ammonia | 14E-01  mg/lL | 3.0E-02 mgkgd | #NA H#NIA N
Toxicity Equivalency - Birds | 1.3E-07  mgL | 2.8E-08 mgkgd | 14E05 14E-04 mgkgd | 20E-03 20E-04
[ _HAZARD INDICES: 4.8E-03  6.5E-04

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |1-4.
b. Reference Dose Values presented in Table D-4.
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-3.2

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND ~—
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: LYMAN MILL POND REACH -CT Prepared:| 9-Apr-03 SJD
RECEPTOR: TREE SWALLOW Checked:| 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quotient
Analyte EPC EPC Units | Intake® Units (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)®
Toxicity Equivalency - Birds ~ 1.5E-04 mglkg | 1.1E-04 mg/kg-d 14E-05 1.4E-04 mgkgd | 7.8E+00 7.8E-01
Toxicity Equivalency - Mammals | 0.0E+00 mghkg | 0.0E+00  mg/kgd B o . - ]
Toxicity Equivalency (PCB) - Birds | 2.6E-05 mghkg | 19E-05 mgkgd | 1.4E-05 14E-04 mgkgd | 1.3E+00 1.3E-01
{loxicity Equivalency (PCB) - Mammal 0.0E+00 mglkg 0.0E+00  mghkgd | Y B o
i HAZARD INDICES: 8.1E+00 9.1E-0f
Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-4.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-3.3

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 sSJD
TOTAL RISK (HIl): 9.1E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants Invertebrates  Fish HQs®  Contribution®
Toxicity Equivalency - Birds | 2.0E-03 = - TBE+00 - | T8E«00 | 85%
axicity Equivalency (PCB) - Birds | = - C13E+00 - 1.3E+00 15%
Lead - 82E-04 - - - 8.2E-04 0%
(Chromium | 48B4 - - 4.8E-04 0% |
inc 4 1E-04 - = . - 4.1E-04 0%
Muminam | saE04 T 1 34604 0%
[Ibis(2-Ethylhexyl)phthalate | 32604 - . - 3.2E-04 0%
Beryllium 2.9E-04 S )  20E-04 0%
hallium ) 1.4E-04 - = - 1.4E-04 0%
Copper 3.9E-05 - . ‘3.9E-05 0%
Manganese _2.7E-05 - - ~ 2.7E-05 0%
Nickel 5.1E-06 - 5.1E-06 0%
Endosulfan sulfate - “1.1E-06 - . . 1.1E-06 0%
Silver 7 I's3E07 - . - 5.3E-07 0%
gamma-Chiordane T | 1se0r - S T - 18E07 | 0%
alpha-Chlordane D = - T - 1.7E-07 0%
&.4?@1____ L5 P it S - y
Toxicity Equivalency - Mammals - - o L o N
Aroclor, Total - - S RO
Aroclor-1254 - i Sl - B
Cobalt ~— o - R S
Mercury (methyl) o T - e - -
rsenic - - - AR o
Antimony S oS, B ) T
roclor-1268 T S N R - B
Selenium T T | ]
Molybdenum o o i - . = e o T R T
oxicity Equivalency (PCB) - Mammals . o -
nénadium - o o ) 74___ I R R o
Dieldrin o T L w e N s ek e R
Cadmiom T T |7 o - - I
Technical Chlordane } . - o : o o
N-Nitroso-di-n-propylamine - o . e
ADDE n | - - & - o i B
Pentachlorophenol e e S
Chrysene i iarn pi= ey 1ot = L N F—
Benzo(k)fiuoranthene I T -
Mercury . - - - ]
Benzo(a)pyrene _ =, N o o e ne B8 o 4-__-4-,,
24-Dinitrotoluene i = A S
Benzo(@)anthracene | - - - I
Indeno(1,2,3-cd)pyrene I i i e o NN . J*
Benzo{g,h,i)perylene o B - ) = - o
Barium - ) - R o — - ) __l—‘
,4-DDD - = - ]
51226.24
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TABLE L-3.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  9.1E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
|Aroclor-1248 ) - o AT, T 1)
roclor-1260 _ . - T _ R I o
amma-BHC N e - _e B ,_—_— - _—7 ]
Dibenzo{a, h)anthracene . = R S s e o
Benzo(b)flucranthene ) 7 B SO SR B o
Heptachlor epoxide ] B L u—____, o e i .
Phenanthrene o o - . B Sk e A A B ) -
4-Ch[oro-3«methylpheﬁél _______ 7 I . —-k N -
2-Chlorophenol ] . I - S s e e e
Endrin I IO T I
l4-Nitrophenol - - B 77-_ o aaen — ) _7777
Fluoranthene 5 s "% ______7— SV U SR —_i e =
[Acenaphthene o . . s : SO - WISV | .
Phenot ] B D
Fuorene  —— — —~ }\ ~ - - -
Endosufan i ) T i o e N -
|Heptachior N L o L -
Dibenzofuran i . . O ,1,7 .
Acenaphthylene | - o T . R S
Naphthalene - S . P .
Pyrene - ___mj_ e T e By permas_wn sl W frmsewmogy s ..774
2- Methylnaphlhalene __4_ o e 74‘____7___ T S ._7”7
Car_b_a_zole ) - ) - - ) o __“77 . L _ o
Aﬁihracene T - o _'___\” - R T _ A B
Dimethylphthalate - - o
1,1'-Biphenyl e :_ :u_ — ) — :k o o
Methoxychlor B ) i S - — - N
Cyanide S N
ocm.m S I R R
Endrln Ketone e - R o s sl
Endrinaldehyce | _ il Jene
iMethylpheno!t | — I .
2,4,5-Trichiorophenol - - I
IAtrazine - B I - o TR S -
{iron ) —A—”__—— “—;77 _— ) ]
Di-nButyphthalate | R T R
TOTAL MEDIUM-SPECIFIC RISK 4.8E-03 - - 9.1E+00 - 9.1E+00
PERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-3.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: TREE SWALLOW Prepared: 9-Apr-03 SJD
TOTAL RISK (HI): 9.1E-01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Agquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Birds 2.0E-04 - - _ T.8E-M - ___T.8E-01 85% |
Toxicity Equivalency (PCB) - Birds | i 5 C - 13E0f E 1.3E-01 15%
Chromium 9.6E-05 = - = 9.6E-05 0%
"‘Thauium 9.5E-05 . T - 9.5E-05 0%
Lead | 82E-05 . Tl B - 8.2E-05 0%
Zine - 4.5E-05 2 - -  4.5E-05 0%
Aluminum L 346056 } - _ 34E-05 0% |
bis(2-Ethylhexylphthalate | 32605 - . . 32805 | 0%
Copper | 30E05 - . - 3.0E-05 0%
Beryllium 20805 2.9E-05 0%
Nickel 37E-06 - ’ o __37E06 | 0%
Manganese 2.7E-06 ) B | 2.7E-086 0% |
Endosulfan sulfate 1.1E-07 " - 11E07 | 0%
S-W T T T B.3E-08 - - - 53E-08 0%
gamma-Chlordane 1.8E-08 - - - 18E-08 | 0%
Ipha-Chlordane 1.7E-08 - - - 1.7E-08 0%
44-DDT o - —
oxicity Equivalency - Mammals o ' o L ]
oclor, Total i . ) F ) —
Aoclor-1254 R 5. _ )
Cobalt i e e B
Mercury (methyl) - B o - ] i -
rsenic - - . - o s e o L S
timony T - - - D
roclor-1268 - - P - - -
Selenium - - o - I
Molybdenum - o T i - .
oxicity Equivalency (PCB) - Mammals | o N
anadium - ) - o
Dieldin S R R
Cadmivm R T -t e R
rechnical Chiordane R T - I D
N-Nitroso-di-n-propylamine I R ]
4-DDE T T i I )
Pentachiorophenol . .
Chrysene = U T USR-S | B ]
Benzo(k)fluoranthene - e - |
{{Mercury 5 - < -
liBenzo(a)pyrene . e ) -
2,4-Dinitroioluen€“ T T o 4]
Benzo(a)anthracene i T e — - - - g
findeno(1,2,3-cd)pyrene e Ny
|[Benzotg.h.i)perylene B - I - I
|Barium - e - I
b0 — e - . -
51226.24
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TABLE L-3.4

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH - CT

RECEPTOR: TREE SWALLOW Prepared: 9-Apr-03 SJD
TOTAL RISK (HI): 9.1E-1 Checked:| 17-Jul-03 RAR
Exposure Medium?®
Surface Aquatic Aguatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
roclor-1248 o - - iy 252 g
oclor-1260 B - - . g: ___________ - - T
amma-BHC - - i o | T
Dibenzo(a, hianthracene i - T - o i ]
Benzo(b)fluoranthene T - T - . Do
Heptachlor epoxide A i - .
Phenanthrene = i T . - R
ilbhloro-ii-methylpheno_l" T B T h - ) N
2-Chlorophenol T (W i . R e
B e _ | - e s ,_ _,_ g _ _, )
1-Nitrophenol o __7 B o i ) o - F
Fluoranthene I - o - - ::__ = - 1
Acenaphthene ' - T R e
Phenol o I o " .
Fluorene - - - L R __““’
Endosulfan I o o o I
Heptachior T ) - N
Dibenzofuran i S S (— S| P
cenaphthyié.he ) . R - L o _k B
Naphthalene - T @ = B o
Pyrene - ) . - i o = ) T
fMethylnaph_tﬁalene - I - B 17 ) E— N
Carbazole o “ B - _— .
nthracene T - ® - - = - o T
Dimethylphthalate i T T
1,1"Biphenyt N ) o i o o
Methoxychlor I B . m - I
Cyanide - - B i R ———
Aroclor-1242 B - ] I
Endrin Ketone T T D B
Endrin aldehyde o N o )
wetyphenol S— A I
24 5Trichlorophenol . e T I
\razine D T o - -
on T - - T
Din-Butylphthalate S 3 D
TOTAL MEDIUM-SPECIFIC RISK 6.5E-04 - - ¢.1E-01 - 9.1E-01
|IPERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
¢. Relative contribution of CPC to total risk assaciated with the ingestion exposure pathway.
51226.24
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TABLE L4.1

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: BIOTA 2

EXPOSURE MEDIUM: AQUATIC INVERTEBRATES

EXPOSURE POINT: MANTON POND REACH -CT Prepared:| 9-Apr-03 SJD
RECEPTOR: TREE SWALLOW Checked:| 17~Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium Medium Daily Intake Dose Dose Reference | Quofient  Quotient
Analyte EPC  EPC Units| Intake? Units | (NOAEL)® (LOAEL)® Dose Units] (NOAEL)® (LOAEL)
__ Toxicity Equivalency - Birds _1.0E-04  mglkyg 7.3E-05 mgkgd | 1.4E-05 14E-04 mgkgd | 5.2E+00 52E-01 ‘
_ Toxicity Equivalency - Mammals | 0.0E+00 mg/kg 0.0E+00 mghkgd | B
Toxicity Equivalency (PCB) - Birds| 0.0E+00 mg/kg | 0.0E+00 mghkgd | 1.4E-05 14E-04 mgkg-d | 0.0E+00 0.0E+00
|pxicity Equivalency (PCB) - Mamma| 0.0E+00 mg/kg 0.0E+00  mg/kg-d
[ HAZARD INDICES: 5.2E+00  5.2E-01 |

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-4.
b. Reference Dose Values presented in Table D-4.
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE 1 4.2

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

RECEPTOR: TREE SWALLOW
TOTAL RISK (HI):

EXPOSURE POINT: MANTON POND REACH -

5.2E+00

CcT

Prepared:

9-Apr-03

SJD

Checked:

17-Jul-03

Exposure Medism®

Analyte

Surface
Water

Aquatic
invertebrates

Aquatic

Sediment Piants

Fish

Combined
HQs®

Percent
Contribution®

Toxicity Equivalency - Birds

5.2E400

oplor Tell

_ 5.2E+00

Aroclor-1254

Cobalt B

~ 100%

Mercury (methyl}
\rsenic

Antimony

lAroclor-1268

Copper

Sefenium
Molybdenum

Vanadium

Dieldrin
ICadmium
Technical Chlordane

N-Nitroso-di-n-propylamine
Manganese

J

4,4-DDE

Pentachlorophenol

IAluminum

Cﬁ?y_se—rﬁ_ —

Benzo(kfiuoranthene _
Thqlliqrp_

Benzo(ajpyrene

Lead S

2,4-Dinitrotoluene

Benzo(a)anthracene

Indeno(1,2,3-cdjpyrene
Benzo(g.h.ijperylene

Barium

44000
Aroclor-1248
bis(2-Ethylhexyphthalate

IAraclor-1260

gamma-BHC

Dibenzofa,hjanthracene

i[Benzo(b)ﬂuoieirlthene B
Heptachler epoxide

Phenanthrene

éipha-Chiord_ane

Nicke!

-Chloro-3-methylphenol

Beryllium

51226.24
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TABLE L 4.2

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH - CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): _ 5.2E+00 Checked:)| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants  Invertebrates Fish HQs® Contribution®
4,4-DDT -
lgamma-Chiordane ' B - - " I =
2-Chlorophenol e B - . .
Chromium - - - - B ____ - ; -
Endrin T i o o oy
{f4-Nitrophenol L - R — -
Fluoranthene z g O e I
S_liver T I - . - . B T .
pcenapfibene |- o B —
Phenol - o _ g e ke seve o] o .
Fluorene - | _ N IR B —_—
Endosulfan Il - 1 ) - I
Endosuifan sulfate ' - B ”, ) » o B
Heptachlor T 7 o - ﬁ, V s s e 1 )
Dibenzofuran - : - 7_ T e e PR S
cenaphthylene R UV D
Naphthalene _ e e —
Pyeve - - - _
2-Methylnaphthalene - - i ) T P
Cabazole IS I I R R
[[pnthracene ) SRR Pu——. -
Dimethylphthalate o . . [ —
1,1'-Biphenyl N B N L i} ey T
Methoxychlior e L - g s s cran
Cyanide
—mdor:i;'_»:{é R S e ceeiboo, ————— o ; — e R —’ eSS =
Endrin Ketone ] . ) _ N PR gor ool W
{Endrin aldehyde L ) ] -
4-Methylphenol B o 'ﬂ: _ - i ]
2,4,5-Trichlorophenol - _ g o L
Atrazine T N R T
mi ______ - — . - i = W—
Toxicity Equivalency (PCB) - Birds - o - i o
Di-n-Butylphthalate T - ] o
{TOTAL MEDIUM-SPECIFIC RISK - . 5.2E+00 - 5,2E+00
"FERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion expaosure pathway.
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TABLE L.4.3

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

l SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH - CT

RECEPTOR: TREE SWALLOW

TOTAL RISK (Hl):

5.2E-01

Prepared:

9-Apr-03

SJD

Checked:

17-Jul-03

RAR

Analyte

Exposure Medium®

Surface
Water

Sediment

Aquatic
Invertebrates

Aquatic
Plants

Combined
HQs®

Percent
Contribution®

Toxicity Equivalency - Birds
Aroclor, Total o
Aroclor-1254
Caobalt

Mercury (methyl} o
Arsenic
Antimony
Aroclor-1268
B o
Selenium
Molybdenum
[Vanadium ~
Dieldrin
Cadmium
Technical Chiordane
N-Nitroso-di-n-propylamine
Manganese
4.4-DDE
L
Pentachleraphenat

mmum B
[Chrysene

Benzo(a)pyrene
lead
2 4Dinitrotoluene
Benzo(a)anthracene
Indeno(1,2,3-cd)pyrens

Benzg(ghpenylene ~

Bgrium ) )
P B

\Aroclor-1248

Aroclor-1260

Béﬁrl"io(k)ﬂuora_rltp_eﬂg_ ’ T

bis(2-Ethylhexyhphthalate

amma-BHC
Dibenzo(a, hjanthracene
Benzo(b)fluoranthene

Heptachlor epoxide

Phenanthrene

alpha-Chiordane
Nicket

4-Chloro-3-methylphenal

Beryllium

. R
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TABLE L-4.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEFPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD

TOTAL RISK (Hl): 5.2E-01 Checked:| 17-Jul-03 RAR

Exposure Medium?

- Surface Aquatic Agquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
14,4-DOT
gamma-Chlordane i = T T R
D-Chlorophenot | T . =
Chromium | - T ) " 17
Endrin o - S i -
~Nitrophenal B i g
Fluoranthenéﬂﬂ I 777”77?7 = —---- i -
Silver - S T ]
Acenaphthene - T R .
Phenol . o I L ]
Flucrene - ) B
Endosulfan 1l T o T
Endosulfan suffate I T - N
Heptachler |~ 77 SO ENE |
Dibenzofuran o o e i
Acenaphthylene ~ T T T i T
Naphthalene T T T o - |1
e A - a— B I
;‘Z_:fv!-elhyinaphthai'e'ne T S L LR
Carbazole N "" T
ﬁthracene ) . —_ o ) o ST e . ]
Dimethylphthalate b T I I S
1i-Biphenyt | I
Methoxychlor | B T R S| EEa————
Cyanide i ) ] D D
Aroclor-1242 e T A L
Endrin Ketone | 70 ak il
Endrin aldehyde - B N -
L-Meihylghenoiu ) T - - - -
2,4,5-Trichlorophenol T - T I N |
trazine o T I o - . e — — L
fon e D - L
Toxicity Equivalency (PCB) - Birds I - T
ﬁ;n-Butylphthalale ) T T T R
ITOTAL MEDIUM-SPECIFIC RISK - - - 5.2E-01 - 5.2E-01
[[PERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-5.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW

) BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
L CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: DYERVILLE REACH - CT Prepared:| 9-Apr-03 SJD
RECEPTOR: TREE SWALLOW Checked:| 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
. Medium Medium Daily Intake Dose Dose Reference | Quotient  Quotient
| Analyte EPC EPC Units | Intake® Units (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® {LOAEL)®
Toxicity Equivalency - Birds 2.8E-05 mgrkg | 2.0E-05 mglkgd | 1.4E-05 14E-04 mgkgd | 1.4E+00  1.4E-01
Toxicity Equivalency - Mammals | 0.0E+00 mg/kg 0.0E+00 mgkgd |
Toxicity Equivalency (PCB) - Birds | 7.6E-06 mg/kg | 54E-06 mg/kgd 1.4E-05 1.4E-04 mg/kg-d 3.8E-01 3.8E-02
[oxicity Equivalency (PCB) - Mammali 0.0E+00 mglkg | 0.0E+00 mg/kgd | B
S i N - ]
i HAZARD INDICES: 1.8E+00 1.8E-01
Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table -4,
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
51226.24
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TABLE L-5.2

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJO
TOTAL RISK (HI): 1.8E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Birds - < 14E¥00 - | 14EH00 79%
Toxicily Equivalency (PCB) - Birds . - 3se01 - | 38E01 | 21%
Aroclor, Total - = - e . = - e
Aroclor-1254 - e N I
Cobalt R o
Mercury (methyl) - _ﬁ‘ U | e
Arsenic ) - L . T o
ntimony __#: L e S [N ———
vroclor-1268 > ) S S S
(Copper - B B b ) T gy T B 7_ j_ _ __
Selenium | ) [ NEp—— ce mun o SRS
Molybdenum j - e S S ” S
anadium - o e NE—— —
Dieldrin i il e e S N
Cadmium o ~ —i o oo g o T = s sl Wiy oo
echnical Chiordane e | — PRS—
N-Nitroso-di-n-propylamine B I R OV
Manganese T ~ B - [ -
4.4"DDE - - R I
Zinc _ o - e
|Pentachlorophenol L L A I
Alurminum o e .
Chrysene - : g - - |
Benzo(k)flucranthene # - e e e S i 208
Thallium - - - S o s
Mercury - 3 - U
Benzo(a)pyrene - E - S (SN SN
Lead B - —-_WM___ — e ) —
2,4-Dinitrotoluene —— = S —
Benzofajanthracene | - T bl
Indeno(1.23-cdjpyrene A I - .
Benzo(g,h.i)perylene - - - L - . o]
“B_‘arium o = . u___, e = A, eS| ENTI T S .
4.4-DDD . - - NRERNR . SR ]
rt\roclor-TzﬁIBii\— j o - ‘:_: _vj—_ N s 9 S——— -
bis(2-Ethyihexy()phthalate i = — s
IAroclor-1260 o [ - -
gamma-BHC 7 o e . ; . -
Dibenzo(a,h)anthracene 7 s = e sl e em s e——
Benzo(b)fluoranthene B o 2 e - S = I NEO—
Heptachlor epoxide oy _ 3 ]
Phenanthrene :_Vﬁ | B - -_;_____ B — - -
alpha-Chlordane ) = e e S 2 T
Nickel R - o R S—
il4-Chloro-3-methylphenol -
51226.24
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TABLE L-5.2
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH - CT
RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 1.8E+00 Checked:| 17-Jul-03 RAR

Exposure Medium?

Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®

Beryllium _ - i

4-DDT - e I

amma-Chlordane - ] - _

2-Chlorophenol B o e I ,

Chromium . = e T o e

Endrin ~ L - _ - - T

d-Nitrophenol | N R ;

Fluoranthene N e - I ]

Silver i - . I 3

cenaphthene ) B - e [ B

Phenol ; e - ) _

Fluorene N o -

Endosulfan Il N | o ,
Endosufansuifate |~ - . T T ]
Heptachor | e . L -
Dibenzoftran T [ (R B -
| cenaphthylene ) A - - - -
Naphthalens . B - S e
|F’yrene | T T cepmmi e st SO S
2-Methylnaphthalene ' 4 } ) e _ o N
Carbazole _ 1. - . o R S v
T R s P R SR S—
Dimethylphthalate | u____ o T R
1,1-Biphenyl N - —_— SO §
Methoxychlor R o N

Cyanide ) e . I
Aroclor-1242 | L S R RS
Endrin Ketone - e - e I _ - -
’Endrin aldehyde B - e —— R
4-Methylphenol - o R i}

24,5 Trichlorophenol R T S _ . .
rirazine - S M) I
bon e e
Di-n-Butylphthalate R e N I
TOTAL MEDIUM-SPECIFIC RISK - - - 1.8E+00 - 1.8E+00

PERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

51226.24

el s e I Page 3 0f 5 7/13/2004



http:51226.24

TABLE L-5.3

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH -CT

RECEPTOR: TREE SWALLOW Prepared:| 9-Apr-03 sJD
TOTAL RISK (Hl): 1.BE-01 Checked:| 17-Jul-03 RAR
Exposure Medium?
Surface Aquatic Aguatic Combined Percent
Analyte Water Sediment Plants  Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Birds . ™ o 14E00 - 14E-01 | 79% |
Toxicity Equivalency (PCB) - Birds = - 38ED2 - | B38E02 | 2%
lAroclor, Total L V; - S e - I
Qroclor—1254 N - NS T S
obat o S S S
Mercury {methyl) _ I S
IArsenic o - < I S
Antimony ~ . . N e
roclor-1268 = B o SNSRI S S R
Copper R - . R R
Selenium - N, ]
Molybdenum - 1 - 7_ R Y R v -
anadium :i:: s s D e SN S
Dieldrin I I U . SN U o e
Cadmium o . st e S e B -
echnical Chlordane I DI
N-Nitroso-di-n-propylamine - o e e e s e s s S
Manganese - [ S » SPE——
4"-DDE o - .. I S
inc ) B B - - e T S
Pentachlorophenol [ R R
luminum o o T s W o sl e |
[IChrysene - I TV NN NS b e |
Benzo(k)fluoranthene "— I G ":, e N -
hallium . - ~ — e _—
Mercury - - - Vg DU .
Benzo(a)pyrene ) ) = O - P W EE PR —
Lead = - — NRTDUTTEREU FS——
2, 4-Dinitrotoluene - R
Benzo(a)anthracene R - i —
indeno(1,2,3-cd)pyrene = e e Z = g e |
Benzo(g,h.iperylene ) ) - - 2 - ]
Barium ) —— I - S N R e
4a000 - P e
roclor-1248 - e . o e
bis(2-Ethylhexyljphthalate - CIR I N TR B
[farocior-1260 o o e
amma-BHC . e S A
Dibenzo(a,h)anthracene - 3 o r_ T A - I
Benzo(b)fluoranthene i * e s s e e
[Heptachlor epoxide o I . SRS B—
[iPhenanthrene o R N . oo
|falpha-Chlordane 2 [ DU . R P —
[INicket - B - . I . . SR
|l4-Chtoro-3-methylphenol
51226.24
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TABLE L-5.3

SUMMARY OF EXFOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH -CT

RECEPTOR: TREE SWALLOW Prepared: 9-Apr-03 SJD
TOTAL RISK (HI): 1.8E-01 Checked:| 17-Jul-03 RAR
Exposure Medium?®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HGs® Contribution®
Beryllium o _ o
ADDT 1 R e
gamma-Chlordane i - N
2-Chlorophenol - -
Chromium ' - S -
Endrin - - S i
-Nitrophenol N B - - - o T
Fluoranthene - . - - | ]
Siver o\
Acenaphthene o ; - o ' Y -
Phenol ) I
Fluorene I - - - & rE
Endosulfan I o - -
Endosulfan sufate.: | - - -
Heptachlor o i o '
Dibenzofuran - - S |
Acenaphthylene T e - D
Naphthalene . - S obrm st ]
Pyrene e o g T n o e S U S
2-Methylnaphthalene B - ) w
Carbazole N B o I D
Anthracene T o S = s EE 7___ o L T - -
Dimethylphthalate - o ) i - T T
17,71 -Biphéﬁyl o N R . . ;‘u - . e ]
Methoxychlor T T O T i T
Cyanide o o ) o 1
Aoclor-t242 [ B B
Endrin Ketone | B - - B -
Endrin aldehyde ] - ~ o B T
J-MelhylpherfoT B N - T - o -
2.4, 5-Trichlorophenal I T
A : P S
Fﬂﬂm S Y S R .
‘Qﬁiﬁv‘eﬁﬁ‘éfe T [ = T T .
TOTAL MEDIUM-SPECIFIC RISK - - - 1.8E-01 - 1.8E-01
PERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyle was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

51226.24
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TABLE L-6.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / TREE SWALLOW NESTLING

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER

EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared:[ 16-Jul-03 | NAR
RECEPTOR: TREE SWALLOW NESTLING I Checked:| 17-Jul-03| RAR
Estimated Daily Reference Reference Hazard Hazard

Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient

Analyte EPC  EPCUnits| Intake® Units | (NOAELY® (LOAEL)® Dose Units| (NOAEL)® (LOAELY

Aluminum | 89E-02  mglL | 1.8E-02 mghkgd | 1.1E+02 1.1E+03 mghkgd | 1.6E-04  1.6E-05 |
Beryllium ] 55605 mgl | 11E-05 mgkg-d | 1.56-01 156400 mghkgd | 7.5E-05  7.5E-06
Chromium | 25603 mg | 51E-04 mgkgd | 1.0E+00  B50E+00 mgkgd | 5.1E-04  1.0E-04

Cobalt | 12E04  mgll | 24E-05 mgkgd |

Copper | 5.4E-03 mg/L. 11E-03 mgfkgd | 47E+01 6.2E+01 mgikgd | 2.3E-05  1.8E-05

- Lead | 29603 mgiL 58E-04 mgkgd | 1.1E+00 1.1E+01 mg/kgd | 5.1E-04  5.1E-05
_______ Manganese | 1.3E-01 mg/l. | 2.6E-02 mg/kgd | 9.8E+02 9.8E+03 mg/kgd | 2.7E-05 2.7E-06
Nickel | 1903 mglL | 39E-04 mgkgd | 77E+01  1.1E+02 mgkgd | 5.1E-06  37E-06

~ Selenium - | 87E05 mg/L | 1.8E05 mgkgd | 40E-01 8.0E-01 mgkgd | 44E-05  2.2E-05
____ Thallium 74E-06  mg/lL | 15E-06 mgikgd | 35E+00 5.0E+00 mgkgd | 4.3E-07  3.0E-07
. Zinc | 20E-02  mgL | 41E-03 mgikgd | 1.5E+01 13E+02 mgkgd | 2.8E-04  3.1E-05

Nitrogen, Ammonia 39E-01  mglL | 80E-02 mgikgd | #N/A #NIA

~1.5E-05  1.5E-06

Toxicity Equivalency - Birds | 7.2E00  mglL | 15E09 mghkgd | 10E04 1003 mokgd

[ HAZARD INDICES: 1.7E-03 _ 2.6E-04

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-4.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

51226.24
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TABLE L-6.2
ALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW NESTLIN

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE )
NORTH PROVIDENCE, RHODE ISLAND ~—

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES

EXPOSURE POINT: GREYSTONE MILL POND REACH -CT Prepared:| 16-Jul-03 NAR
RECEPTOR: TREE SWALLOW NESTLING I Checked:| 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quofient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAELY
Toxicity Equivalency - Birds | 4.2E-06 mg/kg | 1.6E-06 mgkgd | 1.0E-04  1.0E-03 mg/kgd | 1.6E-02  1.8E-03
Toxicity Equivalency - Mammals | 0.0E+00 mg/kg | 0.0E+00 mghkg-d | D
Toxicity Equivalency (PCB) - Birds | 6.6E-06 mg/kg | 25E-06 mg/kg-d | 1.0E-04 1.0E-03 ma/kgd | 2.58-02  2.5E-03
[oxicity Equivalency (PCB) - Mgm_r@ ~ 0.0E+00 mg/kg 0.0E+00 mg/kgd | _ | o
S o N SESE— R —— S —
[ HAZARDINDICES: 4.0E-02  4.0E-03

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table <4,

b. Reference Dose Values presented in Table D4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

51226.24
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TABLE 1-6.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: GREYSTONE MILL POND REACH - CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (Hi): 4.2E-02 Checked:| 17-Jul-03 RAR

Exposure Medium?

Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish Has" Contribution®

[Toxicity Equivalency (PCB) - Birds - = 25E02 - 2.5E-02 59%
Toxicity Equivalency - Birds L 1.5E-05 - - 16E-02 - | 1.6E-02 38%

Lead _ | 51E04 - e = 5AE-04 | 1%
IChromium  51E-04 - I - 5.1E-04 1%
Zinc 2.8E-04 - - 5 2.8E-04 1%

[[Aluminum 1.6E-04 7 ] - 16E-04 | 0%

[[Berylium T 2= | 7sE05 | 0% |
Selenyom | 4405 - - - | 44E-05 0%
Manganese | 205 o ] 2.7E-05 0%

Copper 2.3E-05 - . - | 23E05 0%
Nickel | s1E08 S 51E-06 | 0% |
| hallium 4.3E-07 w - _ 43E-07 0%
Fs(z Ethylhexyl)phthalate i - - .

4.4 DDT T il o N
Siver T O
Endosu|fan sulfate T ' o ;— B e I ——
gamma- -Chlordane e - ' T N el
alpha—ChIord’a'ne - T T o - ! [ _ — ]
Arof:l_d?}ﬁf‘_“'i_ﬂ_" T z W I
Arocior-1254 o Y B
R R T
Cobalt Y R
Mereury Grsthy) T T T s T
rsenic - R -
ntimony B - o - o e _ o ]
Aroclor-1268 | o0 o - B
Molybdenum S T S
Vanadium _"' ____'“' - I
[Dieldrin N T - B
cadmii’ T — - T N
Technical Chlordane e r . -
N-Niroso-di-n-propylamine | e S IR
1,4-DDE I B,
Pentachiorophenal | e . }
S S el S A SRR
Benzo(k)fluoranthene N B I
Mercury R ) & - ___ o T s
Benzo(a)pyrene e - . ' . - I
2 4-Dinitrotoluene N . e . -
Benzo(a)anthracene [ L= -
Indenc(1,2,3-cd)pyrene T T e . m‘ﬂﬁm _ 2 o : 77,,i
Benzo(g.h.iperylene T B s
Barium - & - R RO I o
4000 b e - B

Aroclor-1248
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TABLE L-6.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI): 4.2E-02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aguatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
lAroclor-1260 o - _- - o )
lgamma-BHC 1 - T D
Dibenzo(a,h)anthracene H-_“_ o - » T . = - D
Benzo(b)fluoranthene ) N - ‘:: B = R o N
ﬁeptachior epoxide I ) -
Phenanthrene ) __. o - T :_ i . 7
__T(Zhloro-s-—_ﬁsthy[phenql T T B
g~Ch|orophé—ﬁol o - _: ) ~ ] N
-Nitrophenol T ) | T
Fluoranthene I T sl
cenaphthene I s o
e T o e i T
Fiuorene o - o T = ~ o sl
|Endosulfan 1| o - i
Heptachtor i - il T
Dibenzofuran B B i 7 ) o ) T - ji: 7 77_" ]
Acenaphthylene T R N
Naphthalere — — ¢+ - - | o
Pyrene ] T _
2-Methynaphthatene | . s .
Carbazole - B B - o ]
IAnthracene ) _”ﬁifﬁ T : — T = ﬁ T e 777 - T
Dimethylphthalate - B -
1.1-Bipheny! o o B L
Methoxychlor B - o e - O
Cyanide i D
}Arac!or-1242 ] 1 - R R
Endrin Ketene B - - ) . R o
Endrin aldehyde —_—_: - L b —_;
4-Methylphenol ' 1 o B
2 4 5-Trichlorophenol T )
Atrazine B T ) T o T
B - _ it S ip el
Din-Butylphthatate | I T T D I A
ITOTAL. MEDIUM-SPECIFIC RISK 1.7E-03 - e 4.0E-02 - 4.2E-02
[PERCENTAGE OF TOTAL RISK 4% 96% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the anatyte was not a CPC for that
medium; a dash enfry indicates that there was no assumed exposure to that medium.

b. Combined risk across zll media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-6.4
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT
RECEPTOR: TREE SWALLOW NESTLING Prepared:[| 16-Jul-03 NAR

TOTAL RISK {HI): 4.3E-03 Checked:| 17-Jul-03 RAR

‘r Exposure Medium®

Siirkace Aquatic Agquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish Has® Contribution®
[Toxicity Equivalency (PCB) - Birds | T ... 25E03 - | 25803 | 57%
Toxicity Equivalency - Birds | 15E08 T - | 1803 | 3%
Chromium L - - 1.0E04 | 2%
T ) 1 5.1E- T - 5.1E-05 1%
- | 31E-05 1%
S| 22E0s | T 1w
T 1sE0s 0%
T | Tt 0%
T 7.5E-06 0%
| 37E08 0%
7 7 ) o | 27E06 | 0%
[Thallium | 30?7 T - T - | 3007 | 0%
[pis@-Ethylnexylphthalate | - - WO S| . g o
44DDT T [
silVEI' o - - B e 2 _ I
Endosulfan suffate (. _
gamma-Chlordane | .. coplBaeed st
alpha-Chiordane —— ~ " " \* "~ . o -\
Heptachlor epoxide ‘___;' - k_ J___“— — B R —‘ __.____ SRS, RSTEEP S
Aroclor-1260 - I T S I R
Aroclor-1254 R - T - — ]
Aroclor-1268 R T S R
2A-Dintrotoluene T T IR PO
Aroclor-1248 7 o R Y
oclor, Total R e I
Benzo(ghiperylene - - . - .
Indeno(1,2,3-cd)pyrene . ~ ) z _- T s s W BRI,  CNUPRIRNI S
Benzobfluoranthene | T . R I
Benzo(k)fluoranthene o T T e
llchrysene e B e T o
Mercury (methyy - - !
Benzo(aypyrene | .. e
Dibenzo(a,hjanthracene ~ | 0 - 4 o
Ben_z?nzé)anthracene o T ““-"‘—"—"_'—"' T '_—m T e = B ) -
Technical Chlordane |~~~ — o/ o o
gamma-BHC o i e o e adl ]
4-Chioro-3-methylphenol -
Dieldrin - - - ..
N-Nitraso-di-n-propylamine N - I ) R D
Endrin S - - BT T A
iaoos — T EE R (R R
4.4-DDE - ” I
[Mercuy " T —— | T oo T R R
Molybdenum ' ' - = i - - _ 77_7__;7 - B
e A ) _

51226.24
PAWS-GVTICOE-NA » BERA i - Sprdshs\Temestriah
TreeSwaliow (Nesting) - GR,xlsSUMMARY-LOAI:.DW‘dm“‘LN prostemest Page 5 of 6 71132004



http:51226.24

TABLE L-64
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

| RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI): 4.3E-03 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
IArsenic I R e I
Barium 1 = il — SO (S SRS et
Cadmium ) ' = - IO | N— i
[lcobalt N 1 I T
Vanadium ) ;_, —— ﬁ: e
Phenanthrene | - L E S R
Pentachlorophenol . . e
2-Chlorophencl N e o}
-Nitrophenol e - -
Fluoranthene | T T o T e
cenaphthene R A S D
Phencl . T N . 'A PR _ _ N
Fluorene ) - - - S — . B
[Endosutfan Il b ) L W T
Heptachlor o - o o _
Dibenzofuran e S
Acenaphthylene B - T I _ R
Naphthalene o o I = e e
?yreﬂe ) = :W—_ s e 3 x
> Methyinaphthalens ) R
Carbazole - - O o . R _ S o
\nthracene B o T e . - _
Dimethylphthalate 1 R T
1,1'-Biphenyl_m' e _ ) B o i -_: . S T =
Methoxychlor e aw [ .y
Cyanide - B o R i i}
Aroclor-1242 o - - i
Endrin Ketene . - s T
Endrin aldehyds o el e ) o
4-Methyiphenol . S e I
245 Trichlorophenal L ) B N
lAtrazine - _m i ~ - B - L o .
s —— e ———— S - ]
Di-n-Butylphthatate | . .
TOTAL MEDIUM-SPECIFIC RISK 2.6E-04 - - 4.0E03 - 4.3E-03
PERCENTAGE OF TOTAL RISK 6% 94% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was ne assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative confribution of CPC to total risk associated with the ingestion exposure pathway.
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CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / TREE SWALLOW NESTLING

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

TABLE L-7.1

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER

EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared:[ 16-Jul-03 | NAR

RECEPTOR: TREE SWALLOW NESTLING Checked:| 17-Jul-03| RAR

Estimated Daily | Reference Reference Hazard Hazard

Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quotient

Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAELY’

bis(2-Ethylhexy!)phthalate 1.0E-03 mg/lL 2.0E-04 mg/kgd | 1.1E+01  1.1E+02 mg/kgd | 1.8E-05 1.8E-06

| alpha-Chlordane 6.9E-07 mg/L 14E-07 mgkgd | 24E+01 24E+02 mg/kg-d | 58E-09  5.8E-10

Endosulfan Sulfate '59E05 mg/l | 1.2E-05 mgkgd | 62E-01 6.2E+00 mgkgd | 1.9E-05 1.9E-06

gamma-Chlordane ~ 2.5E-05 mg/L 51E-06 mg/kg-d | 24E+01 24E+02 mgikgd | 2.1E-07  2.1E-08

Aluminum 6.5E-01 mg/l. | 13601 mgkgd | 1.1E+02  1.1E+03 mghkgd | 1.2E-03  1.2E-04

Beryllium 50E05 mg/L | 1.0E-05 mgkgd | 1.56-01 156E+00 mgkgd | 6.8E-05  6.8E-06

___ Chromium 51E-03  mg/l | 1.0E-03 mghkgd | 1.0E+00 5.0E+00 mgkgd | 1.0E-03  2.1E-04

Cobalt B.0E-04  mglL 12604 mgkgd |

- Copper | 18802 mgll | 27E-03 mgkgd | 47E+01  6.2E+01  mgkgd | 5.8E-05  4.4E-05

" lead | 21E02  mglL | 4.2E-03 mgkgd | 1.1E+00 1.1E+01 mgkgd | 3.7E-03  37E-04

- Manganese | 40E-01  mg/L | 81E-02 motkgd | 98E+02 9.8E+03 mgkgd | 83E-05 8.3E-06

Nickel | 4903  mgik | 1.0E-03 mgkgd | 7.7E+01  1.1E+02 mgkg-d | 1.3E-05 9.4E-06

Selenium 24E-03  mg/lL | 48E-04 mgkg-d | 40E-01 BOE-01 mgkgd | 1.2E03  6.1E-04

Siver | 83E-04 mgl | 17E-04 mgkgd | 24E+02 24E+03 mgkgd | 7.1E-07  7.1E-08

~ Thalium | 37603  mglL | 74E-04 mgkgd | 3.5E+00 5.0E+00 mg/kg-d | 21E-04  1.5E-04

T Zinc | e56-02  mgl | 13E02 mgkgd | 1.5E%01 1.3E+02 mg/kgd | 9.1E-04  1.0E-04
~Nitrogen, Ammonia_ '24E01  mglL | 49E-02 mgkgd | #N/A #NIA T

Toxicity Equivalency - Birds | 1.1E-06  mglL | 23E-07 mgkgd | 1.0E-04 1.0E-03 mgkg-d | 2.3E-03  2.3E-04

Notes:

|_HAZARD INDICES:

1.1E-02

1.9E-03

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-4.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLEL-7.2
ALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW NESTLIN

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE 1SLAND =
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: ALLENDALE POND REACH -CT Prepared:| 16-Jul-03 NAR
RECEPTOR: TREE SWALLOW NESTLING Checked:| 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL (LOAELY
Toxicity Equivaléency - Birds 5.7E-04 mgkg | 2.1E-04 mgkg-d | 1.0E-04 1.0E-03  mgkg-d | 21E+00  2.1E-01
Toxicity Equivalency - Mammals | 0.0E+00 mglkg 0.0E+00 mgkgd | R I
Toxicity Equivalency (PCB) - Birds | 1.2E-05 mg/kg | 4.3E-06 mgkod _1.0E-04 1.0E-03 mg/kgd | 4.3E-02 4.3E-03
[oxicity Equivalency (PCB) - Mammal] 0.0E+00  mg/kg | 0.0E+00 mghkod | I
I HAZARD INDICES: 2.2E+00  2.2E-01
Notes:

a. Estimated Dally Intake (EDI) calculated using parameters presented in Table |-4.
b. Reference Dose Values presented in Table D4,
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-7.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:] 16-Jul-03 NAR
TOTAL RISK (HI):  2.2E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Agquatic Combined Percent
Analyte Water Sediment Piants Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Birds | _2.3E-03 - - L g_.1E+00 - _2.1'E+00 . _9@2/5; ]
Toxicity Equivalency (PCB) - Birds ] - - 43E-02 “ _ 43E-02 | 2%
Lead | 3.7E-03 . R - ~ 3.7E-03 0%
elenium | 1.2E-03 - I - 1.2E-03 0%
uminum | 1.2E-03 - 12603 | 0%
{{chromium T | 10E03 - . - 1.0E-03 0%
ine | etE0s - I - | 91E-04 0%
Thalium | 21E04 - - - _ 21E-04 [ 0%
Manganese | 8305 - | 8.3E-05 0%
Beryllium B | 6.8E-05 - 6.8E-05 0%
Copper ~ |'s8E0Os - . - 5.8E-05 0%
Endosulfan sulfate B ] B I 1.9E-0§3—:_ - m_' -__Wf = o - ] 1.9E-05 0%
bis(2-Ethylhexyl)phthalate | 1808 - - ~ 1.8E-05 0%
Nickel B 1.3E-05 ' - 13605 | 0% |
Silver T - | 7aEo07 - il - | 7AE07 0% |
gamma-Chlordane | 24E07 - - - | 21E07 0%
alpha-Chlordane | s8E09 - o - | 58E-009 0%
FOGIOT, Total T I WA_-.-_--- - :,.. o _m L _
roclor-1254 T R . a - o
Endrin - o - I . B
Cobalt R - R |
Mercury (methyl) N S R R
iIArsenic T o - “_-— 7 . ) - e - g D
S e T AP ST o4 i
e e S e BT = :
L e s L . - _ . B
I\/anadiyfnj; - o I
Dieldin - - R
I e 1
echnical Chloraéne ‘7 I 7— ) N -m - I S _ B
N—Nitroso—d_i_-n-propylamihé - V - o V V __V e - :;_
4-DDE S o R
Penlachioroﬁﬁaol - S - | S e
Chrysene_t_ . D 77777‘#’77: V o -.77 a _ __*7 T I n
Benzo(k)ﬂuoranthene 7777777 1 v*r:——— o “-r ) - L = ) )
Mercury - B A 7 - | : N R
|[Benzo{a)pyrene - T T N i—::r L . & e . ‘j
.4-Dinitrotoluene 17 - - 1
Benzo(a)anthracene I T -
Indeno(i,f,S-cd}pyrene - o - - - N
Benzo(g,h,ijperylene i - e - D
Baf’ium o . - - ‘ e ) o T
4,4-DDD e E 2 = . o ]
\Aroclor-1248 P e - N
roclor-1§§07 T B - 7 7 - T - o
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TABLE L-7.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE !SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH - CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI):  2.2E+00 Checked:| 17~Jul-03 RAR
Exposure Medium®
Surface Aquatic Aguatic Combined Percent
Analyte Water Sediment Plants  Invertebrates Fish HQs® Contribution®
gamma-BHC [ _ ]
{[Dibenzo(a,h)anthracene 7 - e I
Benzo(b)fluoranthene ~ e . e S T ]
Heptachlor epoxide 1 e e T
Phenanthrene L % 4 S s e | -
l4-Chloro-3-methylphenol e B R
4-DDT I — o
2-Chlorophenol __' 1 : __Q RN S = s g =
Nitrophenol e - S I
Fluoranthene - _g " # Q S - .
cenaphthene B S S e I CIC—
Phenol - *7 mﬁ_,,, PSS sy o = g
Flucrene o = . -_ T FE—. SIS,
Endosulfan 1| N ) WO - NSRS ARG S
Heptachior ) L e I SO P, B
Dibenzofuran ] o o o . o= - i sasmle v i
lAcenaphthylene 1 - - - S | ——
Naphthalene = - o e - . e
Pyrene B - ;ﬁa__ T _ _
2-Methylnaphthalene B - S P |
Carbazole ) - s um = ey 0 s e
iAnthracene = R = - __._.—“ - e R v
Dimethyiphthalate - i - e o R
1,1Biphenyl ) I I R—
Methoxychlor - > #g A e g e
Cyanide ' - I o
jAroclor-1242 i . SRR
Endrin Ketone - N e ) _
Endrin aidehydé——' ) 77 i - = S - .
4-Methylphenol | ) o A -
2,4 5-Trichlorophenol e o I
Atrazine ) - e Amm,__ S e
ron - o _ ) S —
Di-n-Butylphthalate - - R SRR TN SOURSRST— |
(TOTAL MEDIUM-SPECIFIC RISK 1.1E-02 . - 2.2E+00 - 2.2E+00
IPERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-7.4
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE {SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH - CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:[ 16-Jul-03 NAR
h TOTAL RISK (Hl);  2.2E-01 Checked:}| 17-Jul-03 RAR

- Exposure Medium®

Surface Aguatic Aguatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®

Iloxicity Equivalency - Birds 23E-04 - o 2 ) 2.1E-01 - N 2.1E-01 QT%W;

oxicity Equivalency (PCB)-Birds | - . 43E-03 - _ 43E-03 2%
[iSetenium ) 1 61E04 - - . __ B.1E-04 0%
flLead | "37E-04 . T - | 37E-04 0%
Chromium | 21E-04 3 e - | 21E-04 0%
Thallium | 15e-04 - T - 1.5E-04 0%
Aluminum | 1204 12604 | 0% |
Zinc | 10E-04 - - - 5 1.0E-04 0% |
Copper | 44E05 g - p 4.4E-05 0%
Nickel | 94E-06 - L 9.4E-06 0%
Manganese ) ~ | 83E08 - _ 8.3E-06 0%
Berytlium | 68ED6 - 6.8E-06 | 0% |
Endosulfan sulfate | 1eE06 - - __1.9E-06 0%
bis(2-Ethylhexyl)phthalate | 1.8E-06 - - _ - | 18E06 | 0% |
Sitver | 7.1€-08 s m - 7.1E-08 0%
jamma-Chlordane | 21E-08 - - - | 21E-08 0%

lpha-Chiordane | s8E10 - - - | 58E-10 0%

roclor, Total T ) =g i . - o

aclor-1254 A T -
I{Endrin o B - - ey
[iCobat o | o]
Mercury (methyl) T . B )
Arsenic: ol 77777-”777””7 7—7 e -

Antimeny - o - N o
Arocior-1268 - IR R {
Molybdenum—; A B ’ - o "—7-_“- N N . o T
Variadium B T T - T
Dieldrin T - T B - T
Cadmium _‘W’ - - R - i N
Technical Chlordane N - - - 1
N-Nitroso-di-n-propytamine B ) - ﬁ ]
4,4-DDE . . ~ - 1 o
Pentachlorophenol I h - -
Chrysene N - - o --_-7 o . - . ]
Benzo{k)fluoranthene R T - L
Mercury . B e e CENE N
||Benzo{a)pyrene _A-—‘_:—__—_ LZ_—* 2 O o ]
2 4-Dinitrotoluene b - - 1
Benzo{a)anthracene ] e i
Indeno(1,2,3-cd)pyrene o ) - - - 1
Benzo(g.hijperylene e - i )

Barium - - 7— f e -

44.DDD - o - S - ___ i

roclor—1248ﬁ"' B ——_-_ﬁ_-- T .—-—7777 z _— i

oclor-1260 T E T .

51226.24

PAWS- GVT\COE-NAEBattelle\Centredale\ BERAA ppendices LN - Sprdstts\Temestrial
TreeSwaliow (Nesting) - AR xkSUMMARY-LOAEL Page 50f & 7113/2004


http:51226.24

TABLEL-T.4
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE 1SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI):  2.2E-01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Sk Aquatic Aquatic Combined Percent
Analyts Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
gamma-BHC [ IR R
Dibenzo(a,h)anthracene . e W_ Y PN S
Benzo(b)fluoranthene 1 = _ st s e e e e ,w___.__w:,
[IHeptachlor epoxide B ] - - - -
[[Phenanthrene B - R B _ N
_Chloro-3-methylphenol S o . -
4DDT T . - | ] ]
2-Chiorophenal - o e ) I
4-Nitrophenol T ) . ST [ | |
Fluoranthene | ___ . oo oommTemeee 4T
Acénaphthene o e B _7 . 7____* S B o 1 v_:
Phenol - B o . N
Fluorene 7# ) _— - g___ — S S  NE——
Endosu_lf?nrllir ' - - N - PV (R W
Heptachor | ’ L em—lh ]
Dibenzofuran B [ R o
|acenaphthylene o - - N i
MNaphthalene o N . - e T S
Pyrene T __—j __—: _ . — s SR S
2-Methylnaphthalene I o e i
Carbazole - 71 B A s _;_ . - - = 77__7__
nthracene T z - — o e S
Dimethylphthalate . i
|l1.1-Biphenyi B I S )
Methoxychlor i o T - T T s o ceme Ao SIS | (R
Cyanide {0 . |
roclor-1242 - o I NS | (S
Endrin Ketone | o
Endrin aldehyde I L S
4-Methyiphenol T ' e
245 Trichlorophenol | e o . e
Atrazine T B o -
fron R B -
Di-n-Butylphthalate R N S W
[TOTAL MEDIUM-SPECIFIC RISK 1.9E-03 - . 2.2E-01 £ 2.2E-01
]PERCENTAGE OF TOTAL RISK 1% 99% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium,

b. Combined risk across all media exposures.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-8.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / TREE SWALLOW NESTLING

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:| 16-Jul-03 | NAR
RECEPTOR: TREE SWALLOW NESTLING I Checked:| 17-Jul-03 | RAR
Estimated Daily | Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAELY (LOAEL)® Dose Units| (NOAELY (LOAELY
bis(2-Ethylhexyl)phthalate 1.7E-02 mg/L 3.4E-03  mg/kg-d | 1.1E+01 11E+02 mgkg-d | 3.1E-04 3.1E-05
~ alpha-Chlordane | 1.9E-05 mg/L 38BE06 mgkgd | 24E+01  24E+02 mgkgd | 1.6E-07  1.6E08 |
Endosulfan Sulfate | 3.2E-06 mg/l | 65E-07 mg/kg-d | 6.2E-01_ 62E+00 mgkgd | 1.0E-06  1.0E-07
gammaChiordane | 21E05 mg/l | 43506 mgkgd | 24E+01 24E+02 mgkgd | 1.8E07 1.8E-08
Aluminum | 1.8E-01 mg/l | 36E02 mgikgd | 11E+02  11E+03  mgkgd | 3.3E-04  3.3E-05
Beryllium 20E04 mgl | 41E05 mgkgd | 1.5E-01 15E+00 mgkgd | 27E-04 27E-05
~_ Chromium | 23E-03 _ mgl | 46E04 mgkgd | 1.0E400 5.0E+00 mglkgd | 46E-04 9.2E-05
. Cobalt | 42E04  mg/l | BEEG5 makgd | B
Copper 87E-03  mglL 1.86-03 mglkg-d | 47E+01  6.2E+01  makgd | 3.8E05 2.9E05
- _ Lead | 44E-03 mgi | 89E-04 mgkgd | 11E+00 1.1E+01  mgtkgd | 79E-04  7.9E-05
~__ Manganese 13601 mgll | 26E02 mghkgd | 9.6E+02 9.8E+03 mg/kgd | 2.6E-05  2.6E-06
~ Nickel | 198E-03 mg/L 38E-04 mg/kgd | 77E+01  1.1E#02  mgikg-d | 4.9E-06  3.5E-06
77777 Siver | 59E04 mgl | 12E-04 mgkgd | 24E+02 24E+03 mgikgd | 51E-07  5.1E-08
"""" Thalium | 22603  mgl | 46E-04 mgkgd | 35E+00 50E+00 mgkgd | 13E-04 94E-05
R Zine 2.8E-02 mglL | 56E03 mgkgd | 1.5E+01  13E+02 mglkgd | 3.9E-04  4.3E-05
Nitrogen, Ammonia 14E01  mg/l | 28E-02 mgkgd | ENJA  #NA ]
Toxicity Equivalency - Birds | 1.3E-07 __ mg/lL | 2.7E-08 mgkgd | 1.0E-04 1.0E03 mgkgd | 27E-04 2.7E-05 |
|[_HAZARD INDICES: _3.0E-03 _ 46E-04

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-4.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-8.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC {INVERTEBRATES / TREE SWALLOW NESTLING

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

po—
NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: LYMAN MILL POND REACH -CT Prepared:| 16-Jul-03 NAR
RECEPTOR: TREE SWALLOW NESTLING Checked:| 17-Jul-03 RAR
Estimated Daily | Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC EPC Units | Intake® Units (NOAEL)® (LOAELY Dose Units| (NOAELY (LOAELY®
Toxicity Equivalency - Birds | 1.5E-04 mg/kg 5.8E-05 mgkgd | 1.0E-04 1.0E-03 mg/kg-d |  5.8E-01 5.8E-02
~ Toxicity Equivalency - Mammals | 0.0E+00 mg/kg | 0.0E+00 mgkgd | - S
Toxicity Equivalency (PCB) - Birds | 2.6E-05 mg/kg | 9.96-06 mgkgd | 1.0E-04 1.0E-03 mg/kgd |  9.9E-02 9.9E-03
[oxicity Equivalency (PCB) - Mammal{ 0.0E+00 mghkg | 0.0E+00 mgkgd | . L
,,,,,,,,, e s TSR FE— s |
C 3 coiaghpcow sesoen oy oo aligrony s o oo 2 - 7,7,,;
- - s s —_ _ — - B I -
o T R o
e e —— W B s e RS E
]] HAZARD INDICES: 6.8E.01 6.8E-02 |
Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table [-4.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
S

TreeSwallow (Nestling) - LR.xls
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TABLE L-8.

3

AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:[ 16-Jul-03 NAR
TOTAL RISK (Hl): __ 6.8E-01 Checked:| 17-Jul03 RAR
Exposure Medium?
! Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment  Plants  Invertebrates Fish HQs" Contribution®
[Toxicity Equivalency - Birds L 2.7E-04 - e _5.8E-01 - __5.8E-01 85%
Toxicity Equivalency (PCB) - Birds - - 9.9E-02 - 9.9E-02 15%
Lead 79E04 - R - 7.9E-04 0%
Chromium 4.6E-04 - - - 4.6E-04 0%
inc 3.9E-04 - - - ~ 3.9E-04 0%
luminum 3.3E-04 - i 3.3E-04 0%
lbis(2-Ethylhexyl)phthalate 3.1E-04 : - = ~ 3.1E-04 0%
Beryllum 2.7E-04 B o B 2.7E-04 0%
hallium - ' 1.3E-04 - e - 13804 0%
Copper - 3.8E-05 - e - 3.8E-05 0%
Manganese | 26E05 T 2.6E-05 0%
"g{igga . | 49086 o | 4.9E-08 0%
Endosulfan sulfate | _1.0E-08 - - - 1.0E-06 0% |
Silver R - 51E-07 0% |
gamma-Chlordane - 1.8E-07 - - o - ~ 1.8E-07 0%
alpha-Chiordane | deeor T - - - - | 1.6E-07 0%
ApDDT - i o
roclor, Total T T g T - ]
Selenium 1 — - - 1 1
roclor-1254 b - - - [
Endrin R B - - - |
|{Cadmium - e
‘_e_ghnical 9’1!0!’6;17877 O o m e "__ __; ;;1 _ i i B
N-Nitroso-di-n-propylamine - - - B B
B B I _ L -
ﬁgr;t;ch!orophenol o e - T —
Chrysene T T I e T
Benzo(k)fiuoranthene _ T e e 7“-——_ B - ) IEH T __|
Mercury - R I
Benzo(a)pyrene T e T T -
24-Dinitrotoluene | o .
Qeﬁzo(a)anthréééhe - i ___ - ) e T - j:_ -j'i_ ___: ) _:
indeno 2 edlpyrene | L - T - T o T
Benzo(g.h.i)perylene o T W = -
Barum T R - B
44-DDD_ | S S e s~ e
oclor-1248 I T -
TreeSwallow (Nestling) - LR.xls
SUMMARY-NOAEL Page 3 of 6 7/13/2004



TABLE L-8.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH - CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI): 6.8E-01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish Has® Contribution®
Aroclor-1260 o o - - S PN =
gamma-BHC S _ o e I N
Dibenzo(a,h)anthracene N s 5 - "
Benzo(b)fluoranthene ___— - - - R e
Heptachlor epoxide o I
Phenanthrene o ! T - - ., - 7ﬁ ) L
-Chloro-3-methylphenol - T
2-Chlorophenol o T B - ]
'-Nitrophenol - Tt T T L ) R
Fluoranthene - - S T
-mphtheﬁe_____ o - -_“:_ o = __7_” '''''
Phenol - - ) R
Fluorene ) T . N o )
Endosufanil o ___ - - _:,- o .. . - ]
Heptachlor ) - B N
I5ﬁnenzofuran i T —M—-:___ e B o ____—— a
Acenaphthylene : [ R I
Naphthalene L - - T N I
Pyrene L S - - R ]
2-Methylnaphthalene o - T ST i o I
Carbazole - S I -
Anthracene S - . D _ ;
Dimethylphthalate - S i - ]
1,1Biphenyt - L ]
Methoxychlor s w - T
Cyanide T R R
\roclor-1242 T i T o
Endrin Ketone o T S - - o
Enddnaldehyde i B
-Methylphenol R - ~ - .
2,4,5-Trichlorophenol - ) I
trazine - B h ST T T - - B -
ron - - e T
Din-Buyphthalate z "I - R
||TOTAL MEDIUM-SPECIFIC RISK 3.0E-03 - - 6.8E-01 - 6.8E-01
JIPERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:

a, Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

TreeSwallow (Nestling) - LR.xls
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TABLE L-8.4
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:[ 16-Jul-03 NAR
TOTAL RISK (HI):  6.8E-02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Birds 2.7E-05 - - 58EL2 - 5.8E-02 - 85%
Toxicity Equivalency (PCB)-Birds [~~~ - 7 .77 99E-03 - 99E-03 |  14%
hromium 92E-05 @ - . - | _92E05 0% |
Thallium | 9.1E-05 - - - | 9105 | 0%
Lead | 7.9E-05 - e - 79E05 | 0%
Zinc 4.3E-05 - - - 43E-05 | 0%
juminum | 33E05 - | 33E05 | 0%
bis(2-Ethylhexylphthalate “1"84€05 - _~— - | B1E05 | 0%
Copper o | 29E-05 - s -} 28E05 | 0%
Berylium 7 TVazees 7 o | 27805 | 0%
Nickel _ | ssE06 ~ 3.5E-06 0%
|quganese - | 2eE06  2.6E-06 0% |
Endosulfansufate | 10E07 - - - | 1007 | 0%
Silver | 54608 - . -t 51E-08 0%
gemma-Chlordane | 1808 - - - | 1BE08 | 0%
alpha-Chlordane | Tieges - T o o= | 1eE08 | 0%
4,4-DDT ' i el o I
Heptachlor epoxide - N 7777”___ e 1 o .
Aroclor-1260 : - = - L - .
Aroclor-1254 o B - - - -y

JAroclor-1268 ] e - -
2,4-Dinitrotoluene

Arocior-1248 ST e e . I I
Aroclor, Total N R R B
Benzo(g.h.lperytene ] T = I
Indeno(1,2,3-cd)pyrene . - e
Benzo{b)fioranthene 1 e s ) . — L
Benzo(k)luoranthene Y e T e 7:___#,__;____,__ = . .
{ichrysene N - - s U O
IMercury {methyl) T e I
Benzo(a)pyrense T e T e Y DO R
Dibénzo(a.h)érithraoene ' e -_-_i,#__ SR E S _
Benzo(a)anthracene N e P
echnical Chlordane e e - RN - N —_— - e ]
{lgamma-BHC - I e i b - -
4-Chloro-3-meﬁ1ﬁﬁﬁéﬂﬁ o - ) ] . S—
Dieldrin - R T
MN-Nitroso-di-n-propytamine — _:J “t'#‘ ,”__;.7 o s ey
Endrin ) o - T o RN . S | S —— e
4,4:—DDD T _ RO e iQ__ e T D S—— -
4 4'-DDE e e e S
Mercuy T : —
Molybdenum T} N R i L s el SN
Antimony ' ) S, [
Arsenic 7 = 5 -

TreeSwallow (Nestling) - LR.xls
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TABLE L-8.4
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (Hi): 6.8E-02 . Checked:! 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aguatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
Barium - m - - -
Cadmium - -« ) - ==
Cobalt e _h i o
Vanadium - T ~ BB X [ =
Selenium T | - e o - o 1 N
Phenanthrene 3 - R - R il
Pentachlorophenol - RS N
R o e - o [ -
Heptachlor o I I
Dibenzofuran R R _____; _i A s o I i
Acenaphthylene - - 5 - e
Naphthalene | - o= - ]
Pyrene L —— - k...m;m U -
2-I\.Tet"ﬁ}lwnaphthalene ..,__;.—— ii T o
Carbazole . o .
Anthracene - R - ]
ﬁiﬁéiﬁﬁﬁhﬁéﬁt?{jh R T e B T
1,1-Biphenyl e
Methoxychlor - T . - e 4____: - _7 el R i
Cyanide 1 I O
Aroclor-1242 I o
Endrin Ketone S I .
Endrin aldehyde B - - T
4-Methylphenol - _
2,4,5-Trichlorophenal - T - I
Atrazine 000 - - - i o
L R I
Di-n-Butylpht_ﬁaT:«lte ' W____ - . _;7# e T ,,ii - _
TOTAL MEDIUM-SPECIFIC RISK 4.6E-04 - - 6.8E02 - 6.8E-02
FPERCENTAGE OF TOTAL RISK 1% 99% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

TreeSwallow {Nestling) - LR.xls
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TABLE L-9.1
ALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES f TREE SWALLOW NESTLIN

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

1

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES

EXPOSURE POINT: MANTON POND REACH - CT Prepared:| 16-Jul-03 NAR
RECEPTOR: TREE SWALLOW NESTLING Checked:] 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium Medium Daily Intake Dose Dose Reference | Quotient Quotient
Analyte EPC EPC Units | Intake® Units (NOAEL)® (LOAEL)® Dose Units {(NOAEL)Y (LOAELY"
Toxicity Equivalency - Birds 1.0E-04 mg/kg 3.9E-05 mglkg-d 1.0E-04 1.0E-03 mg/kg-d 3.9E-01 3.9E-02

Toxicity Equivalency - Mammals | 0.0E+00  mg/kg | 0.0E+00  mg/kg-d
Toxicity Equivalency (PCB) - Birds | 0.0E+00 mg/kg 0.0E+00 mg/kg-d | 1.0E-04 1.0E-03 mgkg-d | 0.0E+00 Q.0E+D0Q

oxicity Equivalency (PCB) - Mammal| 0.0E+00  mg/kg | 0.0E+00  mgkgd |

“) HAZARD INDICES: 39E-01  3.9E-02 |

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-4.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients {HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL -based Reference Dose.

51226.24
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TABLE L-9.2
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jui-03 NAR
TOTAL RISK (HI):  3.9E-01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquafic Aquatic Combined Percent
Analyte Water Sediment  Plants  [nvertebrates Fish HQs" Contribution®
Toxicity Equivalency - Birds - L 3.9E-01 T | 38E-01 100%
oxicity Equivalency (PCB) - Birds — RN o | .
Lead = - ' i i
Aluminum s V:M ;__ |
Chromium ' < - g me __:_‘77
|Aroclor, Total i S 7 B 7:iﬁh o
Zinc T ] - - - (N A
Selenium B _ o S
roclor-1254 -
Endrin . | B ) - :‘7 o -
hallium _ ko - ) b
Manganese ' ' N - -“f', - 7 ) 7 7,;, ;;A_
[Copper - - SN o . -
Endosulfan sulfate _A —_ ]
Nickel - I _
[Beryiiuom | R o
[lbis(2-Ethyinexyiiphthalate kN - . - )
Silver - R o o o
Jjamma-Chlordane - g ‘ - 7__‘ - ;_ e ) 7;7; e
alpha-Chlordane Z - ti . - _R . 7f 7; 7,;
Cobalt Ty o L
Mercury (methyl) 1 L S SR [ —
Arsenic ) 5 - . o T | IS
Antimony - T e L e
IAroclor-1268 L e - s
[tMolybdenum - - ; - ] -
[vanadium I B I
Dieidrin T e |
Cadmium ,,; - - _7 S o e o —_,_:
echnical Chlordane o - ) . o R i %)
N-Nitrose-di-n-propylamine ~ - o e o S U
4-DDE - R P
Pentachlorophenol ool ) o - )
Chrysene  — | R S N N
Benzo(k)fluoranthene - I s
Mercury . " ) e JEE R
Benzo(a)pyrene B - . - g . -
2,4-Dinitrotoluene 1 e s SRS S )
Benzo(a)a_ﬁih'racene ‘ - :-_—— - . :_.- Pl _;:;___' 7 e _f a -
Indeno(1,2,3-cd)pyrene i i - :"fm*: o R N . ) :
Benzo(ghijperylene | - - -~ 2 S
Barium | = o ' e 9
4-DDD ) -
oclor-1248 . ..
roclor-1260 - | N
51226.24
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- TABLE L-9.2
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI):  3.9E-01 Checked:] 17~Jul-03 RAR
Exposure Medium®
Surface Aguatic Aquatic Combined Percent

|. e Water  Sediment  Piants  invertebrates Fish HQs® Contribution®

||gamma-BHc o o S —

[[Dibenzota,h)anthracene 1 L -
|Benzo(b)fluoranthene | - - -

[Heptachlor epoxide - S -

|lPhenanthrene T = - 5
i4-Chloro-3-methylphenol o _ P R :
4,4-DDT - ﬁ
2-Chlorophenol i - — e ]
4-Nitrophenol —_ i A - _ . -_ - -

Fluoranthene 1 - I % e
cenaphthene R - S E—

{lPhencl - [ - o e

{[Fluorene - - __ - -

IEndosulfan 11 T - T s S
Heptachlor pni o T - .. S
Dibenzofuran R o - — e SN N—

cenaphthylene o - B _

l{Naphthalene - o o ) ] |
Pyrene I - LI I
2-Methylnaphthalene g - ] ]
(Carbazole - . _ S P
Anthracene S | ._
Dimethyiphthalate I o E .
1.17-Biphenyl = T L | ]
Il\a"‘lethoxych!orw - i S -

[Cyanide R I T

roclor-1242 - e T B

Endrin Ketone na T SRR [ B

Endrin aldehyde ) ) . -
-Methylphenol B - _ — e ]
2,4,5-Trichlorophenol e TR

{Atrazine - e S I

fliron _ b - e
Di-n-Butylphthalate | I NS R

[FoTAL MEDIUM-SPECIFIC RISK . - - 3.9E-01 z 3.9E-01

|[PERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

51226.24
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TABLE L-9.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

[[SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI): 3.9E-02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aguatic Aquatic Combined Percent
Kaniln Water  Sediment  Plants  Invertebrates Fish Has® Conlribution®
Toxicity Equivalency - Birds 7 T - 3_95-0§___ Ee ’ _E_QE;Og - .gﬂ,_,,
Toxicity Equivalency (PCB) - Birds | L e - -
tead i B | - ”:,_ﬁ‘ R
roclor, Total - o S S =
Selenium _: ) . 7; e woe S
(Chromium ) - s - PR SRS EY——— ]
IAluminum - . e —— ]
Zinc - - - V -_ﬂ___ R R = _
Thafium S O R D
Arocior-1254 I A R S
Copper - ) - . 4;__ﬁ, S -
Endrin BE L -
Nickel ) N - B o — _ S s
Manganese L I W
Endosulfan sulfate 7)_ . ) .
Beryllium o . e om
bis(2-Ethylhexyljphthalate ' - e I R |
Silver il S - IS D (—
gamma-Chlordane w:__.. e _ . -"i,‘________f,,,,,,.. o — . —
alpha-Chiordane - & N B S [
JICobalt . e s S T | e
|Mercury (methyl) S o e I |
Arsenic e " _-——_ T SV . | —
Antimony - T _ e -
Aroclor-1268 T i __ e e s e e
Maiybdenum T T et el - ] il
Vanadium iy - [ S S
Dieldrin ] e R | S
Cadmium - 7 ' : e # T I - -
[Technical Chlordane - o o B o = s T
IN-Nitroso-din-propylamine e o I
A~DDE - e I o
Pentachloraphenal B __,_“ﬁ L S N
Chrysene N : P e
Benzo(k)lugranthene ) | '7 - _; _______ e SO e sl
lIMercury . - - - _
Benzo(a)pyrene - 7 - - g -
2.4-Dinitrotoluene ' T —
Benzo(a)anthracene - ) E l T |
Indeno(1,2,3-cd)pyrene __;_ ] _mf - _I' e s B | E
Benzo(g,h.ijperylene ) = - e LI S
Barium T G o e VN | |
44-DDD R R ; k
Aroclor-1248 ki
lAroclor-1260 T
51226.24
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TABLE L-9.3
WMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI): 3.9E-02 Checked:] 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
gammagBHC
Dibenzo(@hjanthracene | o I
[lBenzof)foranthene - = - e ]
Heptachlor epoxide ) ,— ) s ‘ i i
@enanthrene ] = T B e s :
-Chloro-3-methylphenol - - e
4-DDT | L ! B
2-Chlorophenol ' - i 7; . ] |
4Nigopheno | R I
Fiuoranthene | T i ]
Cé?‘_a_‘:_}ﬁ..th,eﬁé, D e B e —
Phenol } - B ] . ]
Fluorene N QY S B
Endosulfanll i A A T
Heptachior _ — S r— S
Dibenzofuran - - - [ I S
Acenaphthylene | - B B
Naphthalene B ) - o ) - o L B :
Pyrene e . " s w AP S
2-Methylnaphthalene - o R SR S
Carbazole e o - I .
Anthracene o - - _ — I I
Dimethyiphthatate - I A
1,1-Biphenyl o 1 - - . S —_— -
Methoxychlor B - T §
Cyanide - L B o - i ]
Aroclor-1242____ iy AR - - -
Endrin Ketone A1 |
Endrin aldehyde -
-Methylphenol o ]
24,5 Trichlorophenol - - _ N
trazine o _ 7 2 B
on — o R
DinButyphthatate | o . N
lITOTAL MEDIUM-SPECIFIC RISK - - - 3.9E-02 - 3.9E-02
|IPERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures,

c. Relative contribution of CPC to total risk associated with the ingestion expasure pathway.
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TABLE L-10.1
ALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / TREE SWALLOW NESTLIN

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: BIOTA 2

EXPOSURE MEDIUM: AQUATIC INVERTEBRATES

EXPOSURE POINT: DYERVILLE REACH - CT Prepared:| 16-Jul-03 | NAR

RECEPTOR: TREE SWALLOW NESTLING Checked:[ 17-Jul-03 | RAR

Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient

| Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)®

Toxicity Equivalency - Birds 2.8E-05 mg/kg 1.1E-05 mg/kg-d | 1.0E-04 1.0E-03  mglkgd 1.1E-01 1.1E-02

Toxicity Equivalency - Mammals | 0.0E+00 mg/kg | 0.0E+00  mg/kg-d
Toxicity Equivalency (PCB) - Birds | 7.6E-06 mg/kg 2.8E-06 mgkg-d | 1.0E-04 1.0E-03 mg/kg-d 2.8E-02 2.8E-03

[loxicity Equivalency (PCB) - Mammal 0.0E+00  mg/kg | 0.0E+00  mgkgd

"I HAZARD INDICES: 1.3E01  1.3E-02

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Tabile I-4.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs} calculated by dividing the Estimated Daily intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-10.2
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: BYERVILLE REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI): 1.3E-01 Checked:| 17-Jul-03 RAR

Exposure Medium?

Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®

[Toxicity Equivalency - Birds - - _1.1E-01 = _ 1AE01 79% |
Toxicity Equivalency (PCB) - Birds | . - 28E02 - 28E02 | 21%

litead - - ) -
|lbis(2-Ethylhexylphthalate ' - - - - |

luminum

Chromium ~ ' (ﬁ"__- _ - - ) - B . a ¥
inc B L = I _ i
4-DDT o . B I
halium - | N

Beyllum e ]

Copper b = - G _ o |

Manganese

Endosulfan sulfate - N 5 S
gamma-Chlordane B - e e sy . L e

ndrin

roclor-1254 T 3 Tl SO P
E

Cobalt S IO
Mercury (methyl) I o - -

|{Arsenic — 1 - e

lﬁntimony o M B TSR S S T ——

roclor-1268 ‘ ; - o - B T - o ‘ - =
[IMolybdenum

anadium -__"__w_ ﬁ_ _ _________,, IV, R S
Dildin |~ - R - I
Cadmium - - ' " R = I NV - 3 SR s ey

echnical Chlordane - I N e
N-Nitroso-di-n-propylamine - I R
44 DDE ) B } - R
Pentachlorophenal D S , [
Chrysene SRS . e e
Benzo(kfluoranthene | - I o N
Mercwy | S T R
Benzo(a)pyrene ) - - U W R
2 4-Dinitrotoluene T e ~ o
Benzo(a)anthracene | T . e ; . I
indeno(1,2,3-cdjpyrere | - e .
Benzo(g,h.perylene T N R o
Barium ' = A RN R -
44DDD ’ . - .

Aroclor-1248 L ' S I
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PAWS-GVT\COE-NAE dale\BERAAppendices\KLN - § Termestrial
Tr::;fmw (Nislliml‘.: DR.xisSUMMARY-NDAEL N Page 2 of 5 7/13/2004



http:51226.24

TABLE L-10.2

AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: DYERVILLE REACH - CT

RECEPTOR: TREE SWALLOW NESTLING
TOTAL RISK (HI):

1.3E-01

Prepared:

16-Jul-03

NAR

Checked:

17-Jul-03

Exposure Medium®

Surface

Analyte Water

Sediment

Aquatic
Invertebrates

Aguatic
Plants

Fish

Combined
HQs"

Percent
Contribution®

tAroclor-1260

|lgamma-BHC

Dibenzo(a,h)anthracene
Benzo(b)fluoranthene

Heptachlor epoxide

Phenanthrene

-Chloro-3-methylphenol

2-Chlorophenol
-Nitrophenaol

Fluoranthene

lAcenaphthene

Phenol

Fluorene
Endosulfan Il

Heptachior
Dibenzofuran
{lAcenaphthylene

[INaphthalene
[lPyrene

Carbazole

nthracene

Dimethylphthalate

1,1-Biphenyl
Methoxychlor
Cyanide

oclor-1242

‘ 2-Methylaphthalene
[
l
I

I
[Endrin Ketone
[Endrin aldehyde

trazine

-Methylpheno!
._?,4,5—Tn‘chloroph3r19]_
|

ren

|Di-n-Butylphthalate

ITOTAL MEDIUM-SPECIFIC RISK

PERCENTAGE OF TOTAL RISK

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for fhat

medium; a dash entry indicates that there was no assum
b. Combined risk across all media exposures.

ed exposure to that medium.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-10.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: DYERVILLE REACH -CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (HI): 1.3E-02 Checked:| 17-Jul-03 RAR

Exposure Medium®

Surface Aguatic Aquatic Combined Percent
Analyte Water Sediment Plants  Inveriebrates Fish HQs® Contribution®

[Toxicity Equivalency - Birds - - 1.1E-02 - ) 1AE02 | 79%
Toxicity Equivalency (PCB) - Birds N - B 28E-03 - | 28E-03
Lead = - 2
hallium ' e
bis(2-Ethylhexyl)phthalate B 1 - 3 . R

4opT T T B
Beryllium . i - * i N
Manganese B o 7 7___ T - 7_ — . EPR | N 7
Nickel 3 - I | o
Sifver 7ﬁ~—ﬁ777 ) ] V [ 7i :, -~ 7;777
Endosulfansulfate  ~ | - ~ B
gamma-Chlordane o . . g e e SR | e
alpha-Chlordane ___;___ 1 - . '_:_,, i T e
Heptachlor epoxide o e I N
Aroclor-1260 ) ____ I 5 S, I |
Aroclor-1254 B o - I SRS S—
Aroclor-1268 o oy o o SR -

b 4Dinrotoluene | T A
Aroclor-1248 o T e S
Aroclor, Total ' __W’ ' _m;_ - T i A o - - -
Benzo(g,h.i)perylene - o #‘_-__7 "; R PR . M SRS S
Indeno(1,2,3-cdjpyrene | - - . S——
Benzo(bjfluoranthene ) - - - VNN R S ol

Benzo(kjfluoranthene 7 - - o

Chrysene ) = 7;_“ e e g e e o g s B
Mercury(methy) | T T ,
Benzot@pyrene T\ oot T N
Dibenzo(a,nanthracene | S ) .
Benzo(a)anthracene . - - A R | —
echnical Chlordane o L - e o —
gamma-BHC - o S o i
4-Chloro-3-methyiphenol - o _
Dieldrin T ) - e I -
N-Nitroso-di-n-propylamine ) ) - - R L
[Endrin N S [ .
1,4DDD S - - P D
) [ SO S NP
Meroury  ~— - - R
Molybdenum o - e mmwmm N e |
\Antimony - o I R .
lArsenic - ' - z -
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TABLE L-10.3
AMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : TREE SWALLOW NESTL

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH - CT

RECEPTOR: TREE SWALLOW NESTLING Prepared:| 16-Jul-03 NAR
TOTAL RISK (H!): 1.3E-02 Checked:] 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQsP Contribution®

ggrivn 0\ - g

Cadmium e L - - -

Cobalt ) T T i

Vanadium - o - i i

Selenium o i - S i i
Phenanthrene I - T e e

Pentachloraphenol ] - T D

2-Chlorophenol i - - B

4-Nitrophenol B .
Fluoranthene _ I 2 - - D
|Acenaphthene - “‘ m : i - _”j___ - k o - T
[lPhenal k -

Fluorene ' o - - T -

Endosuffanil e - i i -
{Heptachlor - h ]
|[Dbenzofurgn

cenaphthylene R B b . o
Naphthalene i A - - = i

i;yrene - _A R o -——- - : T L e T T
{2-Methylnaphthalene T -

Cal'baZOl@ - - o - T 71 L 77 - o - ;- T
Anthracene | _ T A
Dimethylphthalate ) - - N
1,1-Biphenyl - o -
Methoxychlor | - T o ]
Cyanide i T T T = j . _Z, S SRR S E——
“Arodor—1242 B i T ; - o D e
Endrin Ketone _ T - Y T S
Endrin aldehyde i T :7 77‘ =
4-Methylphenol o - R e
2,4,5-Trichlorophenol . - R

Mrazine | S S

ron - _ I S
Di-n-Butylphthalate . - L D
[[FOTAL MEDIUM-SPECIFIC RISK 2 - » 1.3E-02 . 1.3E02
{[PERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-11.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared:| 9-Apr-03 [ SJD
RECEPTOR: LITTLE BROWN BAT I Checked:| 17-Jui-03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose Reference | Quotient  Quotient
Analyte EPC  EPC Units | Intake? Units [ (NOAEL)® (LOAEL)" Dose Units| (NOAEL)" (LOAEL)®
Alumninum 89E-02  mg/L | 14E-02 mgkgd | 1.9E+00  1.9E+01 mghkg-d | 7.5E-03  7.5E-04
Benylium | 5.5E-05 mg/l_ | B9E-06 mgkgd | 66E-01  66E+00 mgkgd | 14E-05 _ 14E06
Chromium 25E-03  mglL 41E-04 mgkgd | 15E+03 _ 1.5E+04 mg/kg-d | 2.8E-07  2.8E-08
“ Cobalt 12E04 mgl | 18E05 mghkgd | 7.6E02 76E-01 mgkgd | 26E-04 2.6E-05
____ Copper _ | 54E03  mgll | B7E-04 mgikgd | 42601 42E400 mgked | 21E-03  21E-04
Lead 29E-03  mgl | 47E04 mglkgd | 1.3E+02 3BE+02 mgtkgd | 3.7E-06  1.2E-06
Manganese 1.3E-01 mg/l | 21E-02  mglkgd | 8.8E+01 28E+02 mgfkgd | 24E-04  7.5E-05
) ~ Nickel " | 19E-03 mg/L | 32E-04 mglkgd | 31E+01 52E+01 mg/kgd | 1.0E-05  6.1E-06
Selenium | 87E-05 mg/l | 14E-05 mgkg<d | 20E-01 3.3E01 mgkgd | 7.06E-05 4.3E.05
~ Thalm | 74E-06 mg/lL | 1.2E-06 mgkgd | 14E-01 14E+00 mg/kgd | 86E-06  8.6E-07
- Zinc | 20E-02  mgllL | 33E-03 mgkgd | 1.6E+02  32E+02 mgkg-d | 21E-05  1.0E-05 |
Nitrogen, Ammonia 3.9E-01 mglL | 64E-02 mghkgd | #N/A #N/A |
”ToxicityEquivaIency-Mammalg 56E-09 mg/lL | 92E-10 mghkg<d | 10E-06 1.0E-05 mgkgd | 9.2E-04 9.2E-05
IL
| __HAZARD INDICES: _1.1E-02 _ 1.2E-03 ]

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-5.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotfients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-11.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FiNAL
CENTREDALE MANOR RESTORATION PROJECY SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND o
[[SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT Prepared:| 9-Apr-03 SJD
RECEPTOR: LITTLE BROWN BAT Checked:| 17-Jul03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAELYF (LOAEL)
Toxicity Equival_ency -Birds 0.0E+00 mg/kg | G.0E+00  mg/kgd o N
Toxicity Equivalency - Mammals | 3.6E-06  mg/kg | 1.3E-06 mg/kg-d 1.0E-06 1.0E-05 mg/kg-d | 1.3E+00 1.3E-01
Toxicity Equivalency (PCB) - Birds | 0.0E+0¢  mg/kg | 0.0E+00  mg/kg-d |
Toxicity Equivalency (PCB) - Mammals | 5.7E-06 mghkg | 20E-06 mg/kg-d | 1.0E-06 1.0E-05 mg/kg-d | 2.0E+00  2.0E-01
I B . . |
e ot — SN (R _ sy g soss ey . o J
g SO g S il s = S . = e S AR afl
I B —— I - R S - e s
I HAZARD INDICES: 32E+00  3.2E.0¢
Notes:
a. Estimated Daily Intake {EDI) calculated using parameters presented in Table I-5.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
51226.24
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TABLE L-11.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 3.3E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates  Fish HQs®  Contribution®
Toxicity Equivaiency (PCB) - Mammals - - _2.0E+00 = 20E+00 | 61%
Toxicity Equivalency - Mammals | 92E-04 - - T13EH00 - 1.3E+00 38%
Aluminum 7.5E-03 L , 75E-03 | 0%
opper  2.1E-03 - - . - 21E-03 | 0%
!’f‘obalt B | 26c-04 - - - | 2BE04 | 0%
Manganese 24E-04 2.4E-04 0%
Selenium _ | 7.0E-05 - . - | 70E05 | 0%
inc B | 2.1E05 - - - - 2.1E-D5 0%
Berylium ~ | 1aE0s T 14E05 | 0%
Nickel — . 1.0E-05 - | 1.0e-05 0%
Thalim | B6E-06 - e - B6ED6 | 0% |
Lead 3.7E-06 e ———— : 3.7E-06 0%
(z_fi:romium ) o 2.8E-07 - S o - 28E-07 | 0%
roclor, Total T - e L - . .
roclor-1284 ~ | - - ]
Mercury (methyl) T B T e e - - B
rsenic B T e - - A
ntimony o T L___ ) T _-_ T - - _ - N
oclor-1268 o - - - - I
Molybdenum - - E o
Vanadium - S - - - N
Dieldrin - e T T T -
Cadmium T o T . -
echnical Chlordane ST ‘ % N AT - o N
N-Nitroso-di-n—pro“pwamine___. R T . - - B
B N : 7 o
Fséniachlomphenol - - 7 -4-—---'77 ~ :: ]
Chrysene B T R - o I
Benzo(k)fluoranthene - - - I N
Mercury ) T - . _ -
Benzo(a)pyrene I & N - -
,4-Dinitrotoluene ] T o '———“ |
Benzo(a)anthracene T - .
“Indeno(?,2,3~cd)pyrene . __-_-.__ o -_—“- T - - - N
|[Benzo(g.h,ijperylene N ” s - L .
o 1 | e e e o SR = - ca
44DDD ) I B N
T R T i il .
ﬁé(Z-Emy!hexyI)phthalate _ - s ) A I
"Aroclor-1 260 ~ Yy . - L
{lgamma-BHC S T N R e
Dibenzo(ahjanthracene .~~~ - |
Benzo(b)fiuoranthene o - e e
Heptachlor epoxide T ) - o N
Phenanthrene . w -
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TABLEL-11.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  3.3E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
[aloha-Chiordane ; - —— et
1-_(_:hioro—3-methylphenoi_ o _— . T
4,4'-007 | ps ——
{lgamma-Chlordane - - I S RS R
2-Chlorophenol i e o]
Endrin R . - % _. e —
4-Nitrophenol s ] - s s coomaes;
Fluoranthene ) Z - Sy

Acenaphthylene - . _ .
Naphthalene T R e e
Pyrene o L e _
2-Methylnaphthalene o - - NN - N S
Carbazole T T T - e . o ]
Anthracene _ :_i _7 '_7' - - ;_ _ﬁ JETTR S o owm e L

Dimethylphthatate
1,1Biphenyl
Methoxychlor
Cyanide

oclor-1242 _ S
Endrin Ketone ] - - ) .
Endrin aldehyde I Y
4-Methylphenot ) 77 - . 77” e M SRR
2,45 Trichiorophenol ~— | - - B
lAtrazine [ I e
fliron I - .
Toxicity Equivalency (PCB) - Birds __ - I
Toxicity Equivalency - Birds I R
Di-n-Butylphthatate T — B R B
[FOTAL MEDIUM-SPECIFIC RISK 11E-02 - . 3.2E+00 - 3.3E+00
[PERCENTAGE OF TOTAL RISK 0% 100% 100%

Footnotes:

a. Hazard Quuotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicales that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC 1o lotal risk associated with the ingestion exposure pathway.
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TABLE L-11.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: GREYSTONE MILL POND REACH - CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 3.3E-01 Checked:| 17-Jui-03 RAR

Exposure Medium®

Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates  Fish HQs®  Contribution®

Toxicity Equivalency (PCB) - Mammals - - 20E-01 - - | 20E01 | 61%

Toxicity Equivalency - Mammals 92605 - R = - 13601 | 38%
Fipminum 7.5E-04 o ~ 7.5E-04 0%
C

opper o B - 2.1E-04 - e - 2.1E-04 0%
) T - 7.5E-05 0%
- 4.3E-05 0%
- 2 6E-05 0%

e - 10605 | 0%

6.1E-06 0%
1.4E-06 0%

R - | 1.2E-08 0%

. T N 8.6E-07 0% |
s - 28E08 | 0%

Arocior-1268 | - - - i
Molybdenum D T T

anadium N I R .

Dieldrin T S R S
Cadmium - D e | R
Technical Chlordane . T [ I
N-Nitroso-di-n-propylamine. |~ T R ~

4-DDE a i ) Te T VU
|[Pentachioropheﬁé[w - T T - o o o e R o
Chrysene ' ' & T R S
Benzo(k)fluoranthene ' - - e - L .
Mercury - L ) , o T R PN
Benzo(a)pyrene e I R S S
2,4—Dini!r‘oiloluenew T B - PN | ¥_‘ st
Benzo(a)anthracene | — . T - = o e
Indeno(1,2,3-cd)pyrene R e T
Benzo(g.h,ijperylene I S S A
Barium ) - R = R

'4-_556'—""”7”_'—""ﬂﬁwwm"'__"'- N - T . i e B o 7ﬁi o
Aroclor-1248 T\ o T _ |

bis(2-Ethylhexyl)phthaiate a " ) .

roclor-1260 o SO D o 5 n
amma-BHC o L

Dibenzo(a,hjanthracene |
Benzo(b)fiuoranthene . 3 -

Heptachlor epoxide . - R N
Phenanthrene # = s
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TABLE L-11.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: LITTLE BROWN BAT

TOTAL RISK (HI):

3.3E-01

Prepared:

9-Apr-03

SJD

Checked:

17-Jul-03

RAR

Analyte

Exposure

Medium?

Surface
Water

Sediment

Aquatic
Plants

Aguatic
Invertebrates

Fish

Combined
HQs®

Percent
Contribution®

lalpha-Chiordane
4-Chloro-3-methylphenal
4,4-DDT L
{liamma-Chiordane”

-Chlorophenot

Endrin
-Nitraphenal

Fluoranthene )

Silver

2 ethyaiaens

Aroclor-1242
Endrin Ketone
Endrin aldehyde

4-Methylphenol
12,4,5-Trichlorophenol

I trazine
Iron
Toxicity Equivalency (PCB) - Birds
Toxicity Equivalency - Birds
{Di-n-Butylphthalate

1.2E-03

OTAL MEDIUM-SPECIFIC RISK
PERCENTAGE OF TOTAL RISK

0%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that

medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-12.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER

EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared:| 9-Apr-03 SJD

RECEPTOR: LITTLE BROWN BAT Checked:| 17-Jul-03 | RAR
Estimated Reference Reference Hazard Hazard

Medium  Medium Daily  paily Intake] Dose Dose  Reference| Quotient  Quotient

Analyte EPC  EPC Units| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAELY
bis(2-Ethylhexyljphthalate 1.0E-03 mgiL 16E-04 mglkgd | 1.8E+01  1.8E+D2  mg/kgd | 89ED6 8.9E07
alpha-Chlordane | 69E-07  mglL | 1.1E-07 mghkgd | 46E+00 9.2E+00 mgkgd | 24E-08  1.2E08 |
Endosulfan Sulfate 5.9E-05 mg/L 9.6E-06 mgkgd | 17E-01  25E+00 mgkg-d | 57E-05 3.8E-06

% gamma-Chlordane | 2.5E-05 mg/L 4.0E-06 mg/kg-d T46E+00 9.2E+00 wmg/kg-d | 8.8E-07 4.4E-07
Aluminum 6.56-01 mg/L 11E-01 mgkgd { 1.9E+00 1.9E+01 mgkgd | 556-02 55E-03

Beryllium "50E-05 mg/L | B1E-06 mgkgd | 66E-01  B.6E+00 mgkg-d | 1.2E-05  1.2E-06

Chromium | 51E-03 ~ mg/l | 84E-04 mgtkgd | 1.5E+03 1.5E+04 mgkgd | 57E-07  5.7E-08

Cobalt 6.0E-04 mg/L 9.7E-05 mgkgd | 76E-02 76E-01 mgrkgd | 1.3E-03 1.3E-04
Copper | 13E62 mgl | 22603 mghkgd | 42E-01 _ 42E+00 mgkgd | 52E-03 52E-04 |

Lead | 21E02_ "mg/L | 34E:03 mgkgd | 1.3E+02 3.8E+02 mgkg-d | 2.7E-05  9.0E-06
Manganese 4.0E-01 mg/L 6.5E-02 mgkg-d | BBE+01  28E+02 mgkg-d | 74E-04 2.3E-04

Nickel | 49E-03  mg/L | BOE04 mgkgd | 3.0E+01  52E+01 mgkg-d | 26E-05  1.6E-05
) Selenium 24E03  mglL | 39E-04 mgkgd | 20E-01 3.3E-01 mgked | 1.9E-03 1.2E-03
 Siiver | 83E-04 mgl. | 14E-04 mgkgd | 22E+01 2.2E+02 mgkgd | 61E-06 _ 6.1E-07
Thalivm | 37603 ~ mglL | 6.0E-04 mgkgd | 14E-01 14E+00 mghkgd | 4.3E-03  4.3E-04

. “Zinc | 85E02 mglL | 1.1E-02  mghkgd | 16E+02 3.2E+02 mghkgd | 66E-05 3.3E-05
Nitrogen, Ammonia | 24E-01  mglL | 39E02 mghkgd | #N/A #N/A ]

Toxicity Equivalency - Mammals | 1.1E-06  mglL fégﬁ'f mg!k_g-d “10E-08  1.0E-05 mgfkgd | 1.8E-01  1.8E-02

I HAZARD INDICES: 2.5E-01 2.6E-02 |

Notes:

a. Estimated Daily Intake (ED) calculated using parameters presented in Table I-5.

b. Reference Dose Values presented in Table D-4.

c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

51226.24
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TABLE L-12.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES

EXPOSURE POINT: ALLENDALE POND REACH -CT Prepared:| 9-Apr-03 SJD
RECEPTOR: LITTLE BROWN BAT Checked:| 17-Jul-03 RAR
Estimated Reference Reference Hazard Hazard
Medium EPC| Daily  Datly Intake| Dose Dose Reference | Quotient Quetient
Analyte Medium EPC  Units Intake® Units | (NOAEL)® (LOAEL)® Dose Units | (NDAELF  {LOAEL)
B Toxicity Equivalency - Birds ~ 0.0E+00 mg/kg | 0.0E+00 maglkgd | SRR WU
___ Toxicity Equivalency - Mammals | 6.2E-04 mg/kg 22E-04  mglkgd | 1.0E-06 1.0E-05 mglkgd | 22E402  2.2E+01
Toxicity Equivalency (PCB) - Birds  0.0E+00 mgkg | 0.0E+00 mgegd | N
_ Toxicity Equivalency (PCB) - Mammals | 27E-08 mgkg | 96E-09 mgkgd | 1.0E06 10E05  mgikgd 9.6E-03 9.6E-04
| HAZARD INDICES: 2.2E+02  2.2E+01
Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-5.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL -based Reference Dose.
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TABLE L-12.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:] 9-Apr-03 SJD
TOTAL RISK (HI): 2.2E+02 Checked:] 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aqualic Combined Percent
Analyte Water Sediment Plants  Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Mammals 1.8E-01 - - 2.2E+02 - 2.2E+02 100%
[IAluminum 5.5E-02 ] ~ 55E-02 0%
i[Toxicity Equivalency (PCB) - Mammals o 2. L e 9.6E-03 - 9.6E-03 0%
{Copper 5.2E-03 - e - 5.2E-03 0%
{[Thatlium i _4.3E-03 - - - 4.3E-03 0%
[[Selenium 1.9E-03 - - - ~ 1.9E03 0%
Cobalt 1.3E-03 - - - - 13603 | 0%
Manganese 7.4E-04 I 7 4E-04 0%
inc 6.6E-05 - - - 6.6E-05 0%
Iéndosulfaiiisiifate ) 5.7E-05 - - - 5.7E-05 0%
[lLead B T 2.7E-05 - - - 2.7E-05 0%
|iNickel ] 26E0s | 26Ews 0%
[iBeryllium - 1.2E-05 B ] - 1.2E05 0%
|lbis(2-Ethylhexyl)phthalate | 89E-0s - - - 8.9E-06 0%
“Siiver . 6.1E-06 o s . - 6.1E-06 0%
amma-Chiordane 8.8E-07 - " 2 8.8E-07 0%
Chromium 57E-07 g e - 5.7E-07 0%
ipha-Chiordane B 2.4E-08 - - - 2.4E-08 0%
llAroclor, Total o - - - —E
[lArocior-1254 T s e =
Endin | - T - i .
Mercury mettyy | . T - ]
senic e o
tmony | - - T T
oclor-1268 T i g 7 - - I
[Molybdenum o e s L - :
HVanadium T T - T a o At
ﬂDieidrin o - B ) « _ 2 3 -
Fﬁdﬁi‘!m """" : ER : o
echnical Chlordane - - - - .
JIN-Nitroso-di-n-propylamine ) o - L
r,4'-DDE o — - S s - . -
Pentachlorophenal B - e .
liChrysene i - IR e
Benzo(k)luoranthene - T e T e ) - - - |
lvercury ) . - SORR s R | | PR e o]
Eggzg(a)pyrene R W = e o
A-Dinitrotoluene T B ) R R
Benzo(a)anthracene - - L E : § i o b
Indeno(1,2,3-cd)pyrene o - LT . R e
Benzo(g,h,i)perylene - - B -
Barium T - :
[.+-o0D B S R —
[lArocior-1248 e = -
HAraclor-1260 - - -
51226.24
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TABLE L-12.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

RECEPTOR: LITTLE BROWN BAT
TOTAL RISK (H1):

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH - CT

2.2E+02

Prepared:

9-Apr-03

SJD

Checked;

17-Jul-03

RAR

Exposure Medium®

Analyte

Surface
Water

Aquatic

Sediment

Plants

Aquatic
Invertebrates

Fish

Combined
HQs®

Percent
Contribution®

Dibenzo(a,h)anthracene
||Benzo(b)fiuoranthene
{[Heptachior epoxide
(fPhenanthrene

lgamma-BHC

Endosulfan Il

Heptachlor
Dibenzofuran
cenaphthylene
Naphthalene
Pyrene
{{2-Methylnaphthalene

Carbazole T
IAn_thracene T
Dimethylphthalate
1,1Biphenyl
Methoxychlor
'Cyanide T

oclor-1242

Endrin Ketone
Endrin aldehyde

14-Methylphenol
2,4,5-Trichlorophenol T
lAtrazine
ffron
Toxicity Equivalency (PCB) - Birds
Toxicity Equivalency - Birds

Di-n-Butylphthalate

TOTAL MEDIUM-SPECIFIC RISK

2.5E-01

2.2E+02

2.2E+02

HIPERCENTAGE OF TOTAL RISK

0%

100%

100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that

medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-12.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE [SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:|  9-Apr-03 SJD
TOTAL RISK (HI):  2.2E+01 Checked:| 17-Jul-03 RAR
Exposure Medium’
Surface Aqualtic Aguatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Mammals 1.8E-02 - - 2.2E+01 - _ 22E+01 100%
Aluminum 55E03 o 55E-03 | 0%
Selenium E = ERN - 1 0%
Toxicity Equivalency (PCB) - Mammals | - - eBEM4 -  9.6E-04 0%
Copper " 52E-04 - o - - 5.2E-04 0%
Thallium | 43E04 - - - ~ 4.3E-04 0%
Manganese T 2.3E-04 T | __ 23E04 0%
Cobalt 1304 - . T - 1.3E-04 0%
inc -  33E05 - -  33E-05 0%
Nickel B ' i T T _18E-05 | 0%
lead '9.0E-C6 R s - 90E-06 | 0%
Endosuifan sulfate | 3.8E<06 S - 3.8E-06 0%
lBeryIIium 12E06 e 12808 | 0% |
{[bis(2-Ethylhexyl)phthalate - 8%E07 - o - 8.9E-07 0%
[ISitver B C6IE07T - - - 6.1E-07 0%
amma-Chlordane - 4407 - T - 4.4E-07 0%
Chromium . 57EL8 - . N ~ 5.7E-08 0%
alpha-Chlordane | fzE0s - - - _1e2E08 | 0%
Aroclor, Total o | - S
oclor-1254 ' - - _ - - |
Endrin N - D
Mercury (methyl) o o wm e R I R .
rsenic o T - 5 —:_ o Y
Antimony R DTSk TR - I S
roclor-1266 - AR SN - —
Molybdenum - - e . 3 j
anadium B ) _;77;_ . -
Dieldrin - . - e o - o ]
Cadmium o N -
echnical Chlordane ,,, e d _—— .
N-Nitroso-di-n-propylamine T T ] ]
A-DDE , T - ]
IPentachlorophenol A, - A
Chrysene T R - ) I L
Benzo{kfluoranthene | "~ . T SRS S "
Mercury A g o, meal B R - e
Benzo(a)pyrene R . : S
12.4-Dinitrotoluene T N - oy
[[Benzo(alanthracene 1 e R - — ]
findenn(1,2,3-cd)pyrene B - - B -
Benzo(g,h,i)perylene i . = I L e,
Barium T o - Ry "-'7”7——. ’ - . . e
|t+.4-DDD T T e T - R
[tarocior-1248 | L - D
taroclor-1260 e e -
51226.24

PAWI-GVTWCOE-NAE\Baltella\Centredale\BERA\Appendices\KLN - Sprdshis\Terrestriall
LitlleBrownBat - AR xisSUMMARY-LOAEL Page 5of 6 TM3/2004


http:51226.24

TABLEL-124
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUQTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:] 9-Apr-03 SJD
TOTAL RISK (Hl):  2.2E+01 Checked:{ 17-Jul-03 RAR

Exposure Medium®

Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®

Benzo({b}luoranthene -
Heptachlor epoxide Eill e
Phenanthrene - -
4-Chloro-3-methylphenol 1 T

2-Chlorophenol
-Nitrophenol L
Fluoranthene ] R - ~

cenaphthene - T I
Phenol B R - I
Fworens - - S N

dosulfan Ul T - e o R . P SE—— e
Heptachlor e - o I I
Dibenzofuran - D N

cenaphthylene - S .
Néphﬁalen‘éfﬂﬁv T = :‘:______ e - . i
Pyrene o - R T o
I'-Methylnaphlhaiene R et e - S
[[Carbazole B i - - i . _

thracene ' = = SV . NS PR | —
Dimethylphthalate o m— el il o N
1,1-Biphenyl N L R B
Methoxychlor o - P -
Cyanide ' g e i S (R [

oclor-1242 ' - . - el s e mespeas =
Endrin Keloﬁeiﬁi R . '---_':_77 S - I
Endrin aldehyde B - 7.,_ £ s = .

“Methylphenol - T ) _ I A
2,4,5-Trichlorophenol - - R (U

Toxicity Equivalency (PCB) - Birds o
oxicity Equivalency - Birds - i o o | Ry SR
Di-n-Butylphthalate B g S . S —

Ii OTAL MEDIUM-SPECIFIC RISK 2.6E-02 - " 2.2E+01 - 2.2E+01
HPERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-13.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFAGE WATER / LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

51226.24
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bl NORTH PROVIDENGE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:| 9-Apr-03 [ SJD
RECEPTOR: LITTLE BROWN BAT Il Checked:[ 17-Jul-03 | RAR
Estimated Daily Reference Reference Hazard Hazard |
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC  EPC Units| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAELYF (LOAEL)
bis(2-Ethylhexyl)phthalate | 1.7E-02  mg/L 28E-03 mgkgd | 1.8E+01 1.8E+02 mg'kg-d 1.5E-04 1.5E-05
alpha-Chiordane | 1.9E05 mgl | 3.1E-06 motkgd | 46E+00 9.2E+00 mgkgd | 6.7E-07  34E-07
" ~ Endosulfan Sulfate | 32E-06  mg/lL | 52E-07 mgikgd | 17E-01_ 25E+00  mgkgd | 31E-06 21E07
gamma-Chlordane | 2.1E-05  mg/L | 34E-06 mgkgd | 46E+00 9.2E+00 mgkgd | 74E-07  3.7E-07
- Aluminum | 1.8E-01 mg/l. | 2.9E-02 mgkgd | 1.9E+00 19E+01 mgkgd | 1.5E-02  1.5E-03
Beryllium 20E-04 mg/lL | 32E-05 mgkgd | 66E-01 66E+00  mglkgd | 4.9E05  4.9E-06
Chromium 2.3E-03 mg/. | 37E-04 mgkgd | 15E+03 1.5E+04 mgkgd | 25E-07  2.5E-08
Cobalt | 42604 mg/L | 6B8E05 mgkgd | 766-02 7.6E-01 mgkgd | 89E-04  B.OE-05
Copper | 87603  mgll | 14E-03 mgkgd | 42601 4.2E+00 mghkgd | 3.4E-03  3.4E-04
lead | 44E03  mglL | 72604 'magfkgd | 1.3E+02 3.8E+02 mgkgd | 57E-06 1.9E-06
Manganese | 1301 mg/l | 24E-02  mgikgd | 88E+01  28E+02 mgkg-d | 23E-04  7.3E-05
Nickel 1.9E03  mglL | 30E-04 magtkg-d | 31E+01_ 52E+01 mgkgd | 9.8E-06  5.8E-06 |
Silver "59E-04 mglL | 96E-05 mgrkg-d | 22E+01 22E+02 mgkg-d | 4.3E-06  4.3E-07
~ Thalium | 22E03  mgl | 36E-04 mgkgd | 14E-01 14E+00 mgkgd | 2.6E-03  2.6E-04
Zing - | 28602 mgl | 45E-03 mgikgd | 16E+02 32E+02  mghkgd | 2.8E-05  1.4E-05
Xy " Nivogen, Ammonia | 14E07  mgl | 235020 “mghgie | #NA _ ANA ]
bxicity Equivalency - Mammal 13E-07  mg/L | 21E-08 mg/kg-d | 10E-06 1.0E-05 mgkgd | 2.1E-02  2.1E-03
[ HAZARD INDICES: 43E-02  4.4E-03
Notes:
a. Estimated Daily Intake (ED!) calculated using parameters presented in Table 1-5.
b. Reference Dose Values presented in Table D-4.
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-13.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND —
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:| 9-Apr-03 SJD
JIRECEPTOR: LITTLE BROWN BAT Checked:| 17-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference [ Quotient  Quotient '
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL) (LOAEL)
Toxicity Equivalency - Birds | 0.0E+00 mgkg | 0.0E+00 mg/kgd | L o . '
Toxicity Equivalency - Mammals 1.7E-04 mgkg | 59E-05 mghkg-d 1.0E-06 1.0E-05 mg/kg-d | 5.9E+01 5.9E400
Toxicity Equivalency (PCB) - Birds | 0.0E+00 mgkg | 0.0E+00 mghkgd ~ e
Toxicity Equivalency (PCB) - Mammals | €.9E-06 mgkg | 24E-06 mghkgd | 1.0E-06 1.0E-05 mgkg-d | 24E+00 24E-01 °
S _ — N I P e T
| — S Y e e S IP LA
|l HAZARD INDICES: 6.1E+01  6.1E+00
Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table [-5.
b. Reference Dose Values presented in Table D-4.
. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-13.3
SUMMARY OF EXPOSURE PATHWAY/MED!UM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT; LYMAN MILL POND REACH - CT

51226.24

PWS-GVTICOE.

RECEPTOR: LITTLE BROWN BAT Prepared:] 9-Apr-03 SJD
TOTAL RISK (Hl):  6.2E+01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Agquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates  Fish HQs®  Contribution®
Toxicity Equivatency - Mammals 21E-02 . - 5.9E+01 - __5.9E+01 96%
Toxicity Equivalency (PCB) - Mammals | - - 24E+00 * | 24E+00 4%
luminum 1.5E-02 - 1.56-02 0%
Copper 3.4E-03 = - -; :77 5 34E-03 | 0% |
Ehal!ium 2.6E-03 - - 2.6E-03 0%
obalt L 8.9E-04 - - - 8.9-04 0%
Manganese 2.3E-04 i - _23E04 | 0% |
bis(2-Ethylhexyl)phthalate 1.5E-04 = - - _15E-04 0%
Berylium 2.9E-05 - _49E05 | 0%
inc " 2.8E-05 - - - _28E05 | 0%
Nickel G e | 9sE0e | 0%
llLead ~ B.7E-06 . - -  57E-06 0%
Silver 4.3E-06 - - - 4.3E-06 0%
Endosulfan sulfate “31E-06 + I - C34E06 | 0%
llgamma-Chlordane TA4E-07 - - - | T4E07 0%
l Ipha-Chlordane 6.7E-07 - LT - ~ B.TE-07 0%
Chromium 2.5E-07 - - - | .25807 | 0%
4 4-DDT i - IR
iAroclor, Total = B R o
oclor-1254 T L el
Mercury (methyl) o - e SR (N
[Arsenic e - ~ |
IAntimony - - e S, 2
Aroclor-1268 o N - T . I
Selenium - - . N |
{iMolybdenum T t T i it g o ssmat NN, | EE———
[Ivanadium L Y |
{IDieidrin R e N
{[Cadmium B B - - L S R
ITechnicai Chlordane ) - - (R . NSO
N-Nitroso-di-n-propylamine S AT S W
|l4,4-DDE e e - B
Pentachlorophenol - , [ I
Chrysene B . - - I . ,
{[Benzo(k)fluoranthene T - - ooy e o e,
[IMercury - - - - SN I
Benzo(a)pyrene R - i
,4-Dinitrotoluene - o - B B A N
{Benzoa)anthracene = T
|[Indeno(1,2,3-cd)pyrene - - o - _ ~
Benzo(g,h,ijperylene - - % A S -
Barium - T P I R S
4,4-DDD N R et
Aroclor-1248 e S . —
[Arocior-1260 ~ e =
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TABLE L-12.3

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

CENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH - CT

RECEPTOR: LITTLE BROWN BAT

TOTAL RISK (HI):

6.2E+01

Prepared:

9-Apr-03

SJD

Checked:

17-Jul-03

RAR

Exposure Medium®

Surface
Water

Aquatic
Plants

Sediment

Invertebrates

Aquatic

Fish

Combined
HGQs®

Contribution®

Percent

Dibenzo(a,h)anthracene

Benzo(b)fluoranthene
Heptachlor epoxide

Phenanthrene

-Chloro-3-methylphenol

-Chleraphenol

Endrin
-Nitrophenol
EERIARIE . oy s »

Acenaphthene
Phenol

Dibenzofuran

cenaphthylene

Naphthalene

Pyrene
2-Methylnaphthalene

Dimethylphthalate
1,1-Biphenyl i
Methoxychior
Cyanide
roclor-1242
Endrin Ketone
Endrin aldehyde

4" Methylphenol
2. 4,5-Trichlorophenol

Atrazine
Iron

Toxicity Equivalency - Birds
J Di-n-Butylphthalate

Toxicity Equivalency (PCB) - Birds

TOTAL MEDIUM SPECIFIC RISK

4.3E-02

6.1E+01 -

6.2E+01

PERCENTAGE OF TOTAL RISK

0%

100%

100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that

medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-134
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs ; LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT; LYMAN MILL POND REACH - CT

RECEPTOR: LITTLE BROWN BAT Prepared:] 9-Apr-03 SJD
TOTAL RISK (HIl): 6.2E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Inveriebrates Fish HQs® Contribution®
[Toxicity Equivalency - Mammals 2.1E-03 - - _5.96+00 - | S9E+0 |  96%
Toxm Equivalency (PCB) - Mammals | - e 24601 = | 24E-01 4%
Aluminum "} 15E-03 e |15E03 | 0%
Copper - ~ | 34E-04 - I - | _34E04 | 0% |
hallium 2.6E-04 - - N - | 28E04 | 0%
Cobalt '_" | 89E-05 . e - | 89E-0s 0%
Manganese | 7.3E05 T 73605 | T 0%
is(2-Ethylhexyl)phthalate “1"1.5E-05 4 S - | 15E05 | 0%
Zinc | 14E-05 . - T - 14E-05 | 0% |
Nickel T 7T TV 58E-08 T o ] B 5.BE-06 777770% =
Beryliom | 498068 ) "___ ] | 489E06 | 0%
Lead - 1 1906 - T s 7___7 T e 1.9E-06 0%
siver | “4.3E-07 T A _ - 4.3E-07 0% i
gamma-Chlordane | 37e07 - s :7 L - 3.7E-07 0%
alpha-Chiordane 34E-07 - . - 34E-07 0%
Endosulfan sulfate | 2aE07 - i - 24E07 | 0%
Chromium ST T 2.5E08 T - - | 2sE08 1 0%
44-DDT N . - o 7 B
A!'OC'OF, Total o T T -—__ o - T . = E .
Aroclor-1254 Y - ) - ]
l!(dercury(methyl_)_m 1 . "7'7' _“* . o - L
I'SEI:ILC__Q* ___w_ ~ R .,__ __ & T . L = 7 ~
’iﬁﬁ[“E”Y i} . . - - L ™ -
proclor-1268 | - - - _
Selenium R - 1 s T ) - ]
R e e s G = ]
Janadium 1 S e B e
e | - e = e = -
admium N —- T - o _:_____ Il _ )
echnical Chlordane . ' - e _ e
N-Nitroso-di-n-propylamipe
ADDE N - —
Pentachlorophenof A, M = o . B I R
Chrysene D ] ) = I I
Benzo(k)fuoranthene  } - - - )
Mercury B _*ﬁ T .
Bénzo(a)pyrené_ ) Ty e T ) . T . . _
2,4-Dinitratoluene I o T__ - i
Benzola)anthracene | - - e - _ o ‘j
Indeno(1,2,3-cd)pyrene 1 - w L - ]
Benzo(g.hijperylene | e S R
Barium B 7_ ﬂ i A 7 o D
4-DDD ) D s s o N I
oclor-1248 - ST . o - ~
roclor-126G T I -___“ T = T -
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TABLE L-13.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  6.2E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
amma-BHC o e e el = s
Dibenzo(a hjanthracene - I o
Benzo(b)fioranthene - S (R i
“|[Heptachlorepoxide _, P | R
Phenanthrene - BE T R
-Chioro-3-methylphenol e o E— i
2-Chlorophenol - e —— - .
Endrin o - - o e ISR (N
4-Nitrophenol . B L e i
Fluoranthene o ) = - I I -
cenaphthene - . T - -
Phenol T I N -
Fluorene - - e T - .
Endosulfan 11 o e T e I N
Heptachlor T O IR
Dibenzoforan | T R S AR S
\cenaphthylene e ® I I
Naphthalene - e L.
Pyrene ) IR - . . -
>-Methylnaphthalene - . - . I
Carbazole - - e D
Anthracene - - = o I
Dimethylphthatate | 7 - L -
1,1-Biphenyl - e , . i i)
Methoxychler - - -
Cyanide — ~ ~~  — " o v sormerEs - .
lAroclor-1242 T S D . R S —
Endrin Ketone ; :__ e . I
lEndrin aldehyde ) I B “
ll4-Methyiphenol o - _ i .
2.4 5.Trichiorophenol i . [
Atrazine |7 I T
fron i i o N
Toxicity Equivalency (PCB) - Birds | - T _ c
Toxicity Equivalency - Birds S )
[Di-n-Butylphthalate - - - ]
|TOTAL MEDIUM-SPECIFIC RISK 4.4E-03 - - 6.1E+00 - 6.2E+00
IPERCENTAGE OF TOTAL RISK 0% 100% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was nota CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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. TABLE L-14.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES / LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: AQUATIC INVERTEBRATES

EXPOSURE POINT: MANTON POND REACH -CT Prepared:| 9-Apr-03 SJD
RECEPTOR: LITTLE BROWN BAT Checked:| 17-Jul-03 RAR
Estimated Reference Reference Hazard Hazard
Medium  Medium Daily  Daily Intake| Dose Dose  Reference| Quotient Quotient
Analyte EPC  EPC Units| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAELY (LOAEL)
Toxicity Equivalency - Birds | O.0E+00 mg/kg 0.0E+00 ma/kgd |
Toxicity Equivalency - Mammals 11E-04  mgkg | 4.0E-05 mglkgd | 1.0E-06 1.0E-05 mgkgd | 4.0E+01 4.0E+00

Toxicity Equivalency (PCB) - Birds | 0.0E+00  mg/kg | 0.0E+00 mg/kg-d

Toxicity Equivalency (PCB) - Mammals| 0.0E+00 _mg/kg | 0.0E+00 mghkgd | 1.0E06 1.0E-05 mg/kgd | 0.0E+00  0.0E+00

[ HAZARD INDICES: 4.0E+01 4.0E+Q0

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-5.

b. Reference Dose Values presented in Table D-4.

€. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-14.2
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (Hl): 4.0E+01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aguatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
Toxicity Equivalency - Mammals - - .. Abes0t - | 40E+01 ) 100%
Aroclor, Total o ;7 ) ; -:_, [ IS N
Aroclor-1254 N S eyt
obalt o 7;7 = = SR 5P W -
Mercury {methyl) - P S T | S S I
rsenic T z = o - S
ntimony i Y | |S— — ___-_#_-
roclor-1268 e e ——— I ,
Copper - o - - - " - __‘_
Selenium - ) . - o .
Molybdenum ~~~ 7T I R T
oxicity Equivalency (PCB) - Mammals o [
anadium o - . o . — _..___m
Dieldrin - i I
Cadmium - T - ¥ s ) - ]
echnical Chlordane o SN A
N-Nitroso-di-n-propylamine . N [ |
Manganese o A . I
L 4-DDE SO A SR
Pentachlorophenol - R A N
uminum - - 7‘7 ) . 7 o e [
Chrysene T T - - . 1. N
Benzo(ouoranthere SR N I
Thalium L ' | S
Mercury - e e D
Eenzn{a)pyreﬁé o 7 7 B - _ ,7' _( [ TN S
Lead peennh - S I AR
2,4-Dinitrotoluene ' B o N o . _ I
Benzo(a)anthracene T - - g o v
indeno(1,2.3-cd)pyrene - - S -
Benzo(g.h.i)perylene ’ - R N
Borim SRR I P
4-DDD ” i R B
roclor-1248 T i I
bis(2-Ethylhexyl)phthaiate o - e e o o s s P I B
oclor-1260 - N - ]
amma-BHC - o mer  w we - comeny | weemes
Dibenzo(a,h)anthracene T AT A S
Benzo(b)fluoranthene - A . h N SR
Heptachlor epoxide T e
Phenanthrene ) = e s S e e s ]
Ipha-Chlordane - - - e e
Nickel T : - R Y
4-Chloro-3-methylphenol o
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TABLE L-14.2
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 4.0E+01 Checked:] 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs" Contribution®
IBeryIIium T e
4,4-DDT o N (T
lgamma-Chiordane R : 1. i
|[2-Chiorophenct i - » -
fiChromium o - - o - —
(iEndrin _ . .
-Nitrophenol - ) o _
Fluoranthene . - - . . S
Silver o T [ R .
Acenaphthene - B L o N I
Phenol R B L I N
Fluorene 77 B - _ )
Endosulfan D - o ——
Endosufansuifate | o ST [ ——
Heptachlor T - - ) ,
Dibenzofuran - B N,
cenaphthylene RS DT - _
Naphthalene ) - - e I R
Pyrene R i oy i, S IR
2-Methylnaphthalene - - o i .
Carbazole _ - R T . -
thracene ) S (I W —
Dimethyiphthalate i - B - N N
1,17-Biphenyl - -
Methoxychior - e i _"Wi ) I S ———
yanide - — b
Aroclor-1242 | m—“_ ﬁ,;,,, S— — ﬁi ]
Endrin Ketone B - - D
Endrin aldehyde ) - - . ] g
-Methylphenol - o . .
/4,5-Trichlorophenol m ) L et
trazine N L — - P
Iron o i - - e |
oxicity Equivalency (PCB) - Birds - I
Toxicity Equivalency - Birds e | B
Di-n-Butylphthalate _" ] R R
ITOTAL MEDIUM-SPECIFIC RISK - - - 4.0E+01 - 4.0E+01
|PERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-14.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK {(HI):  4.0E+00 Checked:| 17-Jul-03 RAR

Exposure Medium®

Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®

Toxicity Equivalency - Mammals - - 40Er00 -  4.0E+00 |  100%
{lAroclor, Total

[[Aroctor-1254 S I S
|iCobalt - . - =

{Mercury (methyl) - _ -
JiArsenic - - - -

fntmony I R
Aroclor-1268 | . RIS S,
Copper = < y

Selenium I S e - . - : N S |
‘_l\r/!_o_lybdenum

oxicity Equiva[en'c_yTlf’_CE}"-'?\Eé_mnja!s"' e ) S )l
l\_lanadium . B - e - o

Dieldrin ) -
Cadmium - - . . 7 -
echnical Chlordane -
N-Nitroso-di-n-propylamine
Manganese

Benzo(k)ucranthene ’ R e i rpinsn -

Thallium
Mercury B
Benzo(a)pyrene S - - ) T
Lead b - - ' T
/4-Dinitrotoluens ) ) R
Benzo(a)anthracene ' - - .

indeno(1.2.3-cd)pyrene | - - ) -
Benzo(ghilperylene | : R ..
Barium e _ -

I'umﬂum I o R

44000 Y I I
oclor-1248 o ey
(lbis(2-Ethyihexyl)phthalate B W . O SO PR

oclor-1260 B B eI S | i
amma-BHC . - S
Dibenzo(a h)anthracene

Benzo(b)fluoranthene ) Z 3 &
Heptachlor epoxide

Phenanthrene | T T T
alpha-Chlordane 1 - . - e [
Nickel N . = s € i

Chloro-3-methylphenol
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TABLE L-143
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE 1SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: MANTON POND REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  4.0E+00 Checked:] 17-Jul-03 RAR
Exposure Medium?
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs®  Contribution®
Beryllium _ I B I
|4.4'-DDT ey S s . _ -
amma-Chlordane i ) < = ____, - L —
-Chiorophenol o - o]
Chromium - - . 2 .
Endr‘in - ’ ) ) T —_4__ S -
-Nitropheno! ) 7_;57 B ) ,' - " 7,;
Fluoranthene i B - e - | .
ilver Tl - o e
_qénaphtheﬁ-{ o ; ___: i ”_q“_ B _ N —
Phenol B - - o . JRU
Fluorene } ol - e
Endosulfan fi B - - | —
Endosufansufate | T o -
Heptachlor e TS — o - |
Dibenzofuran - B SR B _
llAcenaphthylene — | T [ R
Naphthalene B e - P R
Pyrene e T
-Methylnaphthalene R R o], ,
Carbazole R I S
IAnthracene iR N R
Dimethylphthalate T S R P
||1,1'-Biphenyl T - 7: I e :7
|[Methoxychior - S e
lIcyanide e . R o -
oclor-i242 - I R .
rgndrin Ketone B ] “m o ———
Endrin aldehyde 1" S S T
Hl4-Methylphenol | - . o
[2,4,5-Trichlorophenol N k :7 T B o - — -
PUazine L R . .
Iron AR S o
Toxicity Equivalency (PCB) - Birds - S S e
[Toxicity Equivalency - Birds S - e L )
Gin-Bulylphihaiate - e ] R
[TOTAL MEDIUM-SPECIFIC RISK - . . 4.0E+00 - 4.0E+00
IPERCENTAGE OF TOTAL RISK 100% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-15.1

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : AQUATIC INVERTEBRATES 7 LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
" CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: BIOTA 2

EXPOSURE MEDIUM: AQUATIC INVERTEBRATES

EXPOSURE POINT: DYERVILLE REACH - CT Prepared:] 9-Apr-03 [ SJD
RECEPTOR: LITTLE BROWN BAT Checked:| 17-Jul-03 | RAR
Estirnated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC  EPCUnits| Intake®  Units | (NOAEL)’ (LOAEL)" Dose Units| (NOAELY (LOAEL) |
Toxicity Equivalency - Birds 0.0E+00 mg/kg 0.0E+00  mg/kgd |
Toxicity Equivalency - Mammals 26E-05  mghkg | 91E06  mgkgd | 1.0E-06 10E-05 mgkgd | 8.1E+00 9.1E01
Toxicity Equivalency (PCB) - Birds | 0.0E+00  mgkg | 0.0E+00 mg/kg-d - |
Toxicity Equivalency (PCB) - Mammals | 1.8E-08  mgkg | 6.2E-09 mghkod | 106068 1.0E-05 mghkgd | 62E-03  6.2E-04 |
s ) P . I
!
S T o £ e e TR = s - |
i
I HAZARD INDICES: S.1E+00  G.1E-01

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-5.

b.
c.

51226.24

Reference Dose Values presented in Table D-4.
Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-15.2
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT; DYERVILLE REACH - CT
RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 9.1E+00 | Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HOs" Contribution®
oxicity Equivalency - Mammals - - BSME+00 - | 94ExG0 |  100%
Toxicity Equivalency (PCB) - Mammals | - - B8ZE-03 - | 62603 | 0%
Aroclor, Total N i < — I R
lAroclor-1254 B ] - - . N [ER— ;__
{iCobalt = S e o wewssmer o soceliemmimdlesnsese o e <
Mercury (methyi) ”777____ e VN R
Arsenic 000 e - I N
Antmony | R o
Aroclor-1268 ] 7 s . o empe - e -
Copper T = o ';77___"“7,ﬁﬁ BN 5 ___: ; :7_: o
Selenium ' - [ e _;7 ]
Malybdenum - | I . ]
Vanadium N B - 1. N
([Cietgrin T S .
Cadmium B ) - R e S
Technical Chiordane e o e _ I B
N-Nitroso-di-n-propylamine [ - - o R (R
iManganese B e o . R
4. 4-DDE o e | et
Zinc T et [ e e e _
Pentachlorophenol T ) o _ S
f\lumi@m o - - e e
Chrysene - = % s !
Benzo(k}luoranthene R = N - _ . P
Thalium - - S [
Mercury - ' - - A B N
Benzo(a)pyrené” - 1 - - D S = S S G
Lead N - S A
24-Dinitrotoluene _ R
Benzo{a)anthracene o - . e
Indeno(1,2,3-cd)pyrene | - e o B
Benzo(g,h,ijperylene S - - . s e s Do - —y
Barium - e i} I
44000 0 T | - e B P
|Aroclor-1248 B ,,f_ - :jf 77 - o o o
bis(2-Ethylhexylphthalate | . - - e A e
IAroclor-1260 i N o -
gamma-BHC o . . . S
Dibenzo(ahjanthracene | e e I
Benzo(b)fluoranthene _' _ - - S [
Heptachlor epoxide - o . - - - R S
[iPhenanthrene R - - i e s T SRR [
alpha-Chlordane o = SUUR) PR
Nickel N S [ S
jla-Chloro-3-methylphenol S
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TABLE L-15.2
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH - CT

RECEPTOR: LITTLE BROWN BAT Prepared:] 9-Apr-03 SJO
TOTAL RISK (Hi):  9.1E+00 Checked:] 17-Jul-03 RAR
Exposure Medium®
Siifate Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants  Invertebrates Fish HQs® Contribution®
Beryllium o -
4 4-DDT B - o =
gamma-Chliordane N - e e S N _ B
2-Chlorophenot B ] } - 7 i "
Chromium 1 S o -
Endrin - . o N
4-Nitrophenal 1 L B U I
Fuorene | I - N
Endosutfanil ' . . .
Endosulfan sulfate - - - S .
Heptachlor | 77 - . . .
Dibenzofuran - - s - - I
cenai)_ﬁfr;}]ér_!e— ) B __ F ____:_—_ - ﬁ_____ S z
Naphthalene " ™ cssaveos sedess e sl Jeoses e e o |
Pyrene B e T S ER—
27-7|\?Iethylngphiﬁéila1§ ) T i N o I B S| (S
Carbazole ' e - - ot
Anthracene - 5 el 1 |
Dimethylphthalate |~ — — U, - W
1,1"-Biphenyl i - e ’ -
Methoxychlor S ~ o SRS S M
Cyanide - - L — -
rocior-1242 . - ) o [ SR S
Endrin Ketone I . SR IR
Endrin aldehyde |\ - _anll, R
-Methyiphenol N ] ]
2,4,5-Trichlorophenol _ e o R L _
trazine _ S N e
Iron e :_ 7 . Y — S
oxicity Equivajency (PCB) - Birds - ___: - : . R R
Toxicity Equivalency - Birds o - S TSI | NS
Di-n-Butylphthalate o i T e S b |
[TOTAL MEDIUM-SPECIFIC RISK - - - 9.1E+00 : 9.1E+00
[PERCENTAGE OF TOTAL RISK 100% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-15.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH - CT

RECEPTOR: LITTLE BROWN BAT ‘ Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  9.1E-01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water Sediment Plants Invertebrates Fish HQs® Contribution®
IToxicity Equivalency - Mammals % - SWEOM - | S81E01 _100%
[Toxicity Equivalency (PCB) - Marnrna!s?_ - T '_ __5_2_525;_ ... | _®&2e04 | 0%
Aroclor, Total T e Y e
Aroclor-1254 | - I B .
Cobalt N - :”m____ - Do e
Mercury {methyl) . 7 S P
Arsenic B - R I .
lAntimony N - e S| i _
roclor-1268 - - S T " )
Copper 1 - il — S
Selenium i o U (S R -
Molybdenum o R S }
anadium __ o s oo o o
Dieldrin - = = ) B [ [ i [ ——
Cadmium i - - . ) 7 _ S S N
"echnical Chiordane T e I~ B — S
N-Nitroso-di-n-propylamine . . e e « e e
Manganese o e SR S N W -
4 4-DDE I - - I S S I
Zing - —__ _ - S T R -
Pentachlorophenol B i B e e e RS | | Y
Aluminum o - S S I
Chrysene B e 7 T R -
Benzo(k)fluoranthene | - T T
alliurm : - N ) ——
Mercury D - - _ S S SR
[[Benzo(a)pyrene N - - S S I o
Lead i o " = - » — e AP
2.4-Dinitrotoluene o 3 - I _ R
Benzo(a)anthracene D - e s o o
Indeno(1.2,3-cdypyrene e 2, o .
Benzo(g,h,ijperylene i > R S A -
Bevian A R TR MR I .
4.4'-DDD - - R B
Aroclor-1248 o o . 7;_ e e e e, [P
bis(2-Ethylhexyl)phthalate | - R
IAroclor-1260 | _“7 i L ey
gamma-BHC N - 77 - - e
Dibenzo{a.hjanthracene o - - - Y S
Benzob)fluoranthene e : Sa—
Heptachlor epoxide 7 71___ S| | W
Phenanthrene - L ,,,”W § N % - _ = SPN— ———
[lzlpha-Chicrdane R = o - ——
Nickel _ _ o S B ]
I-Chloro-3-methylphenol B

51226.24

PAWSGVTICOE NAEBatielle\Centredale\BERAMAppendices\KLIY - Sprdshts\Terrestriah
LtileBrownBat - DR xlsSUMMARY-LOAEL Page 4 of 5 711312004


file://P:/W9-GVT/COE
http:51226.24

TABLE L-15.3
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : LITTLE BROWN BAT

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: DYERVILLE REACH -CT

RECEPTOR: LITTLE BROWN BAT Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 9.1E-01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Aquatic Aquatic Combined Percent
Analyte Water  Sediment  Plants  Invertebrates Fish HQs® Contribution®
Beryllium L , I
4-DDT o . |
gamma-Chlordane ~ 1 ) I k:
2-Chlorophenol — |\ . _
Chromium - - e -
Endrin T I . ]
-Niirophenol - e T o ~ . — _—f?v*“
Fluoranthene o e e E—
Silver I T N | ]
\cenaphthene o R T ]
Pherot - B R _
Fluorene B = z o = S
Endosulfanlt I ) I R
Endosulfansuifate | - - - L ]
Heptachlor - ) L _ B} NN S— . |
Dibenzofuran | . R S | |
cenaphthylene L ____— ____— N N SI— S,
Nephthelene |\ - - o= b
Pyrene ' Aih N Aii ) - - — i i I
2-Methylnaphthalene B T 3 - I —" g _ ]
Carbazole ) e e SN B
nthacene - - o=
Dimethylphthalate B o [ S -
1,1-Biphenyl B e
Methoxychlor 744 - S = "
Cyanide - N e
Aroclor-1242 o IR | S WU—
Endrin Ketone e i - o R - ]
{Endrin aldehyde T o W—
4-Methy|phen0T_m_“____—m il i - - _ — - SR
2,4,5-Trichiorophenol - N B ]
Atrazine ) - - B S D o _ -
Alazine... e g i S,
Toxicity Equivalency (F’CB)-Bir—&gﬁ' ) j—fif“ T —A - pgss s sommem we s cus il e o mpee e
J‘roxicity Equivalency - Birds I i
(OinButyphthatate — " | o o T T
TOTAL MEDIUM-SPECIFIC RISK - - - 9.1E-01 - 9.1E-01
|[PERCENTAGE OF TOTAL RISK 100% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures,

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-16.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared:[ 10-Apr-03 | SJD
RECEPTOR: WOODCOCK Checked:} 16-Jul-03 [ RAR
Estimated Daily Reference Reference Hazard Hazard
Medium Medium Daily intake Dose Dose Reference | Quotient  Quotient
Analyte EPC  EPC Units| Intake? Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAELY
- Aluminum | 8.98-02 mg/L 8.9E-03 mgkgd | 1.1E+02 1.1E+03 mgkgd | B8.1E-05 8.1E-06
~ Berylium 55E05  mglL | 55E-06 mgkgd | 1.5E-01 15E+00 mgkgd | 37E05  3.7E-06
Chromium 25603 mg/l | 2.5E-04_  mghkg-d | 1.0E+00 50E+00 mgkgd | 25E-04  5.0E-05
Cobalt 12604 mgL | 12E-05 mgkgd |
Copper | 54E-03 mg/l | 53E-04 mgikg-d | 47E+01 6.2E+01 maglkgd | 1.1E-05  8.7E-06
It lead 29E-03  mgl | 29E-04 mgikgd | 3.9E+00 3.9E+01 mgkgd | 74E-05  7.4E-06
Manganese | 1.3E-01 mg/l | 1.3E-02 mgkgd | 9.8E+02 9.8E+03 mgkgd | 1.3E-05  1.3E-06
- Nickel ) 19E-03 mg/l | 19504 mgkgd | 7.7E+01 1.1E+02 mg/kgd | 25E-06 1.8E-06
 Selenium 87E05 mg/lL | 86E-06 mgkgd | 44E-01  1.5E+00 mg/kgd { 2.0E05  5.8E-06
 Thallum | 74E06  mg/L | 74E07 mghkgd | 3.56+00 5.0E+00 mghkgd | 21E-07  1.5E-07
~_ Zine | 20602 mg/l | 20E-03 mg/kg-d | 1.56+01 1.3E+02 mgkgd | 14E-04  1.5E-05 |
~ Nitrogen, Ammonia | 3.9E-01  mg/L | 3.9E-02 mg/kgd | #N/A #NIA i _
Toxicity Equivalency - Birds | 7.2E-09  mg/lL | 7.2E-10 mgikg-d | 14E-05  14E-04 mgkgd | 51E-05  51E-06 |
- ) . I B - - B
|
|[__HAZARD INDICES: _6.8E-04 _ 1.1E-04

Notes:

a. Estimated Daily intake (EDI) calculated using parameters presented in Table |-6.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

51226.24
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TABLE L-16.2

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE SOIL (0-2 feet) / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND &2
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SOIL
EXPOSURE MEDIUM: SURFACE SOIL (0-2 feet)
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared:| 10-Apr03| SJD
RECEPTOR: WOODCOCK I Checked:| 16-Jul-03 RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC EPC Units | Intake® Units (N%}b (LOAEL)® Dose Units| (NOAEL)® (LOAELY
Anthracene _7_1E-01 mgkg | 42E-02  mgkgd | 1.8E+02 1BE+03 mgkgd | 2.3E-04 2.3E-05
~ Benzo(a)anthracene 31E+00  mgkg | 1.9E-01 mghkgd | 1.8E+02  18E+03 mghkg-d | 1.0E-03  1.0E-04
~ Benzo(a)pyrene 31E+00  mgkg | 1.8E-01 mokgd | 18E+02 18E+03 mgkgd | 1.0E03  1.0E-04
Benzo(b)fluoranthene 35E+00  mgkg | 21E-01  mgkgd | 1.8E+02 1.8E+03 mg/kgd | 1.1E-03  1.1E-04
Benzo(ghi)perylene | 2.3E+00 mghkg | 14E01 mgkgd | 1.8E+02 1.8E+03 matkgd | 7.6E-04  7.6E-05
Benzo(k)fluoranthene | 3.2E+00  mgkg | 19E01 mghkgd | 1.8E+02 1.8E+03 mgkgd | 1.0E-03  1.0E-04
 Chrysene 3BE+00  mghkg | 23E-01  mgkgd | 1.8E+02  1.8E+03 mghkgd | 1.3E-03  1.3E-04
~ Dibenzo(a,h)anthracene 6.1E-01 _mgkg | 3.7E-02  mghkgd | 1.8E+02  1.8E+03 mgkgd | 2.0E-04  2.0E-05
7 Fuoranthene | 7.0E+00 _mglkg | 42E-01  mghkgd | 1.8E+02 1.8E+03  mgkgd | 2.3E-03  2.3E-04
" Tindeno(1.23-cdjpyrene | 2.5E400  mg/kg | 1.5E-01  mgikg-d | 1.8E+02  1.8E+03 mg/kgd | B82E-04  B.2E-05
~ Phenanthrene 40E+00  mgkg | 24E-01 mghkgd | 1.8E+02 1.8E+03 mgkgd | 1.3E-03  1.3E-04
~ Pyrene 58E+00 mghkg | 3.5E-01 mgkgd | 1.8E+02 1.8E+03 mgkgd | 1.9E-03 1.9E-04
" 44'DDD 8.2E-03 mgkg | 4.9E-04 mgkgd | 2.8E-03 28E-02 mgkgd | 1.8E-01  1.8E-02
7 44'DDE T13E-02  mghkg | 80E-04 mgkgd | 28E-03 28E-02 mgkgd | 29E-01 29E-02
4.4-DDT 85E-03  mghkg | 5.1E-04 mghkgd | 28E-03 28E-02 _mgkgd | 1.8E-01  1.8E-07
~ Aroclor-1254 5201 mghkg | 3.1E-02  mghkgd | 1.8E-01 18E+00 mghkgd | 17E-01  1.7E<
~ Aroclor-1268 " BAE-02 mgkg | 5.0E-03 mghkgd | 1.1E+00  1.1E+01  mgkgd | 4.6E-03  4.6E-04
~ Dieldrin " 6.3E-03 mgkg | 38E04 mgkgd | 7.7€-02  7.7E-01 _mgkgd | 4.9E-03  4.9E-04
___ Technical Chiordane 43E-01 mghkg | 26E02 mgkgd | 2.8E-01 28E+00 mgkgd | 92E-02  9.2E-03
: 6.2E-01 mgkg | 37E-02  mgkgd R
~ Arsenic TTE+00  mghkg | 4BE-01 mghkgd | SIE+00  1.3E+01  mghkgd | 90E-02  36E-02
~ Barum 23E+02  mghkg | 14E+01  mghkg-d | 42E+01 8.3E+01 mgkgd | 33E-01  1.7E-01
~ Benylium 31E+00  mgkg | 1.88-01  mghkg-d | 1.5E-01 1.5E+00 mghkgd | 1.2E+00  1.2E-01
T Cadmium 1.6E+00  mgkg | 9.8E-02 mgkg-d | 1.5E+00 2.0E+01 mgkgd | 6.7E-02  4.9E-03
Chromium "23E+02  mghkg | 14E+01  mgikg-d | 1.0E+00 5.0E+00 mghkgd | 1.4E+01  2.8E+00
~ Cobat 1.3E+01  mgkg | 7.9E-01 mgkgd | i -
B ~ Copper 21E+02  mgkg | 1.2E+01  mgkgd | 47E+01 6.2E+01 mgkgd | 26E-01  20E-01
i Lead 45E+02  mghkg | 2.7E+01  mgkgd | 3.9E+00  3.9E+01 mghkgd | 7.0E+00  7.0E-01
~ Manganese 1.8E+03 mghkg | 1.1E+02 mg/kgd | 9.8E+02 98E+03 mghkgd | 1.1E-01  1.1E-02
Mercury 58E-01 mgkg | 35602 mgkgd | 45601 9OE-01 mgkgd | 7.8E-02  3.9E-02
~ Molybdenum 54E+01  mgkg | 3.2E+00 mghkgd | 35E+00 35E+01 mgkgd | 9.2E-01  9.2E-02
~ selenium 7.0E-01  mgkg | 42E-02 mghkgd | 44E-01 15E+00 mghkgd | 9.6E-02  28E-02
~ 7 Thaliom’ | 46E-01  mgkg | 2.8E-02 mghkgd | 35E+00 5.0E+00 mgfkgd | 7.9E-03  55E-03
‘Vanadium 82E+01 mghkg | 4.9E+00 mghkgd | 1JE+01  1.1E+02 mgkgd | 4.3E-01  4.3E-02
T Zine 29E+02  mgkg | 1.7E+01 mghkgd | 1.56+01 1.3E+02 mgkgd | 1.2E+00  1.3E-01
_ Toxicity Equivalency - Birds 9.0E-05 mghkg | 54E-06 mghkgd | 14E-05 14E-04 mgkgd | 39E-01  3.9E-02
Toxicity Equivalency (PCB) - Birds | 6.0E-05  mgkg | 3.6E-06 mgkgd | 1.4E-05 14E-04 mghkgd | 26E-01  26E-02
|___HAZARD INDICES: 2.7E+01  4.5E+00 ]

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-6.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-16.3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SOIL INVERTEBRATES / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: BIOTA 2

EXPOSURE MEDIUM: SOIL INVERTEBRATES

EXPOSURE POINT: GREYSTONE MILL POND REACH -CT Prepared:] 10-Apr-03| SJD
RECEPTOR: WOODCOCK f Checked:| 16-Jul03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAELY® (LOAEL)
4.4°DDD 13E03  mglkg | 54E-04 mghkgd | 28E-03 28BE02 mgkgd | 19E-01  19E-02
4,4-DDE 1.7E-03  molkg | B.O9E-04 mgkgd | 2.8E-03 28E-02 mgkgd | 24E-01 24E-02
4,4-DDT 06E-04  mglkg | 38E04 mgkgd | 2.8E-03 28E-02 mghkgd | 14E-01  14E-02
alpha-Chlordane 1.4E-03 ma/kg 5.8E04 mg/kgd | 28E-01 28E+00 mgkg-d | 2.0E-03  2.0E-04
~Aroclor, Total B.OE02___mgkg | 20E02 mghkgd | 1.1E-01 28E-01 mgkgd | 18601 7.3E-02
B Araclor-1254 396027 mgkg | 16E-02 maikgd | 1.8E-01 18E+00 mgkgd | 8.6E-02  8.6E-03
- Aroclor-1268 11E-02  mghkg | 46E-03 mgkgd | 1.1E+00 1.1E+01 mgkgd | 4.1E-03  4.1E-04
Dieldrin | 8.1E-04 mgkg | 3.2E-04 mgkgd | 77E-02  7TE01  mgrkgd | 4.2E-03 4.2E-04
Endosulfan Sulfate 14E-03  mg/kg 55E-04 mghkgd | 62E01 6.2E+00 mgkgd | B8.8E-04  B.BE-05
 gamma-Chiordane 1.3603  mghkg | 5.1E-04 mgkgd | 2.86-01 28E+00 mghkgd | 1.8E03  1.8E-04
~ Heptachlor Epoxide 3104 mgkg | 1.2E-04 mgkgd | 42E+01 42E+02 mgkgd | 3.0E-06  3.0E-07
T 7 Technical Chlordane 41E02  mgkg | 16E-02 mgkgd | 28E-01 28E+00 mgkgd | 58E-02  58E-03
Antimony 22E-01 mghkg | 9.0E-02 mgkgd |
Arsenic 6.0E-01 mglkg | 24E01 mgkgd | 51E+00  1.3E+01 mgkgd | 47E-02  1.9E-02
" Baium | 36E+01 mg/kg | 1.4E+D1 mgkgd | 42E+01 B3E+01 mgkgd | 35E-01  1.7E-01
Beryllium '25E-01  mgkg | 1.0E-01 mogkgd | 15601 15E+00 mgkgd | 6.8E-01  6.8E-02
[ Cadmium | 3.0E+00  mgkg | 12E+00 mgkgd | 1.5E+00 20E+01 mgkg-d | 8.2E-01  5.9E-02
Chromium "OBE*00  mgikg | 3.8E+00  mglkgd | 1.0E¥00  5.0E+00 mg/kg-d | 3.8E+00  7.6E-01 |
Cobalt 12E+00 mghkg | 4.6E-01  mghkgd |
~ Copper | 14E+01 mokg | 5.6E+00 mglkg-d | 47E+01 _6.2E+01 mg/kgd | 1.2E-01  9.1E-02
T TLead | 28E+¥01  mgkg | 1.1E+01  mglkgd | 39E+00 39E+01 mgkgd | 3.0E+00  3.0E-01
Manganese | 2.3E+02  mgkg | 9.1E+01 mgkgd | 9.8E+02 9.8E+03 mgkgd | 93E-02  9.3E-03
7 Mercury | 48602  mgkg | 1.9E02 mgkgd | 45601 90E01 mgkgd | 42E-02 21E-02
~ Mercury (methyl) 40E03  mghkg | 1.BE-03  mghkgd | 6.4E-03 64E-02 mgkgd | 25E-01  2.5E-02 |
Molybdenum 23E+00  makg | 9.1E-01 mgkgd | 3.5E+00 3.5E+01 mg/kgd | 2.6E-01  26E-02
o Nickel | 50400 mgkg | 20E+00 mgkgd | 7.7E+01 1.1E+02 mgkgd | 26E-02  1.9E-02
) Selenium " 5.6E-01 mafkg 23E-D1 mgkgd | 44E-01  15E+00 mg/kgd | 5.1E-01 1.56-01 |
Silver 1.9E-01  mgkg | 74E-02  mgikgd | 9.0E+01 9.0E+02 mgkgd | 83E-04  B8.3E-05
Vi Thalium 55E-02  mglkg | 2.2E-02 mgkgd | 356400 5.0E+00 mgkgd | 6.3E03  4.4E-03 |
Vanadium 40E+00  mghkg | 1.6E+00 mgkg<d | 1.1E+01 1.1E+02 mgkg-d | 1.4E-01  14E-02
""" - Zine 8.5E+401  mgkg | 3.4E+01  mgkgd | 1.5E+01 1.3E+02 mgkgd | 2.4E+00  2.6E-01
_ Toxicity Equivalency - Birds | 43E-06 mgkg | 1.7E-06  mgkgd | 14E-05  14E-04 mgkgd [ 1.2E-01  1.2E-02
Toxicity Equivalency (PCB) - Birds| 1.7E-05  mglkg | 6.8E-06  mg/kgd | 14E-05 14E-04 mgkgd | 49E-01  4.9E-02
I HAZARDINDICES: 1.4E+01  2.2E+00
Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-6.
b. Reference Dose Values presented in Table D4,
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
51226.24
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TABLE L-16.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE )
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: WOODCOCK Prepared:| 10-Apr-03 SJD
TOTAL RISK (Hl):  4.1E+01 Checked:| 16-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terestrial ~ Small Small | Combined Percent
Analyte Water Sail Plants fnveris Birds Mammais HQs®  Contribution®
[lcnromium | 25E-04  1.4E+01 - 3.8E+0D - - 1.8E+01 |  43%
flLead | 74E-05  7.0E+00 - 3.0E+00 . - 1.0E+01 4%
inc 1.4E-04  1.2E+00 - 2.4E+00 - - | 36E+00 | 9%
Beryltium | 37E-05  1.2E+00 - BBEO1 - - 1.9E+00 5%
{Malybdenum - 9.2E-01 - 2.6E-C1 - - | t2Ev00 | 3%
Cadmium i 6.7E-02 - 8.2E01 - - | soE01 | 2%
Toxicity Equivalency (PCB) - Birds 2.6E-01 - 49E01 - - TAED1 | 2%
Barium B 3.3E-01 - T3BE01 - - | 6BE01 | 2%
Selenium | 20E-05 9.6E-02 - 51E-01 - - | B.1E-01 1%
Vanadium - ' 4.3E-01 - 1.4E-01 - 2 5.7E-01 1%
44-DDE__ ] 29E-01 - 24E01 - - | 53E01 [ 1%
Toxicity Equivalency - Birds ) 51E-05  3.9E-01 - TTHZEO - - | sE01 | 1%
Copper 11605 26E-01 - 1.2E01 - - | 301 | 1%
44-DDD e 1.8E-01 - fBEOT - - | 37TE01 | 1%
l4,4-DDT "_* 18601 - 1.4E-01 - - | szE01 | 1%
Aroclor-1254 ] 17E-01 - BBE02 - - 28E01 | 1%
Mercury (methyl)  25E-01 | 25E01 | 1%
jManganese 1.3E-05  1.1E-01 - 93E-02 - - | 21E01 | 0%
Aroclor, Total - = | 18E01 | 0%
Technical Chlordane 9.2E-02 - B8E02 - - 1.5E-01 0%
Arsenic ’ 90E02 - 47yE02 - - | 14E01 | 0%
Mercury 78802 - 42602 - . 1.26-01 | 0%
’:fcker - ‘2.5E-06 2.6E-02 Tl 28E02 | 0%
Thaliuom 21E-07 7.9E-03 - 63E-03 - -] 14E-02 0%
|Dieldrin N 4.9E-03 . 42603 - - | 91E03 0%
[lArocior-1268 - 4.6E-03 - 41E-03 - - | 87E03 0%
Fluoranthene 23E03 - _ - - 2.3E-03 0%
alpha-Chiordane - ' 2.0E-03 | 20803 | 0%
Pyrene 19803 - - - - 1.96-03 | 0%
gamma-Chlordane - 1803 1.8E-03 0%
Phenanthrene - 13603 - B - = | 1303 0%
Chrysene 1.3€-03 - - - - | 1.3e-03 0%
Benzo(b)fucranthene ’ 1.1E-03 - - - | 11E03 | 0%
Benzo(k)luoranthene 1.0E-D3 - - - | 10E-03 0%
Benzo(a)anthracene 1.0E-03 - i - - 1.0E-03 0%
Benzo(a)pyrene - 1.0E-03 - = = | 1oE03 0%
Endosulfan Suffate | T 8.8E-04 8.8E-04 0%
Sitver - - 8304 | B3E04 0%
indeno(1,2,3-cd)pyrene B 82E-04 - - - | 8204 0%
Benzo(g,h.jperylene . 7eE04 - T - - | 7eE04 0%
Antheacene | 2804 -0 0 x| 23804 ) 0%
Dibenzo(a,h)anthracene 2.0E-04 - . F - | 20E04 [ 0%
Aluminum 81E05 o | BiEDS 0%
Heptachlor Epoxide b 3.0E-06 ) | 30E-06 0%
bis(2-Ethylhexyl)phthalate 1 -
51226.24
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TABLE L-16.4

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

L CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT
RECEPTOR: WOODCOCK Prepared:| 10-Apr-03 SJD
TOTAL RISK (HI):  41E+01 Checked:| 16-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terrestrial ~ Small Small | Combined Percent
Analyte Water Sail Plants Inverts Birds Mammals HQs" Contribution®

peta-BC 1 - o .
deftaBHC o e I
Methoxychlor B B o -
Endrin o o o R i

roclor-1248 e o .

roclor-1242 _ B o i e s s s ) ]
Iron _ . — ) | I
Antimony . o o e T I R
Cobat | . _ . = .
Toxicity Equivalency - Mammals | R - o HEEREIS . RS )
Toxicity Equivalency (PCB) - Mammals | - - B ]

L o ane e e = — = = N S — - SN -
TOTAL MEDIUM-SPECIFIC RISK 6.8E-04 | 2.7E+01 - 1.4E+01 - - 4.1E+01
|IPERCENTAGE OF TOTAL RISK 0% 66% 34% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
51226.24
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TABLE L-16.5

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANCR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT

RECEPTOR: WOODCOCK Prepared:| 10-Apr-03 SJD
TOTAL RISK (HI):  6.7E+00 Checked:| 16-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terestrial  Small Small | Combined Percent
Analyte Water Soil Plants Inverts Birds Mammals HQs”  Confribution®
Chromium 50E-05 2.BE+00 . 7BE-01 - - | 3.5E+00 53%
Lead S 7.4E-06  7.0E-01 - 3pE01 - - | 1.OEX0 15%
Zinc T | 15E05 13E01 - 2ee01 - - | 39E01 | 6%
garum 17E01 - 17E-01 - P 3.4E-01 5%
Copper _ | BTE06 2.0E-01 - T ea | _28e01 4%
Beryllium - 37E-06  1.2E-01 - B.8E02 | 19E01 | 3% |
ISelenium 5BE-06 2.BE-02 - 15 1.8E-01 3%
IMolybdenum " R 92E-02 - 28 12800 | 2%
Toxicity Equivalency (PCB) - Birds | 26802 - 4.0 74602 | 1%
Aroclor. Total ) T T ) T 7_.3_E-6277 1%
Cadmium 4.9E-03 | 64E02 | 1%
Mercury 3902 - 24E02 - - | 60E02 1%
Vanadiom T 4302 - 14E02 - - BTEG2 | 1%
Arsenic T T T 3R 19E02 - - 5.5E-02 1%
14DOE o 20E-02 . 24E-02 - - 53E-02 | 1%
Toxicity Equivalency -Birds | 54E-06 39E-02 - 12602 - - | 51E02 | 1% |
4,4'-DDD o . 1.85-02 - 18E02 - - C37E-02 | 1%
44007 186-02 -  14E02 - - 32E02 0%
Aroclor-1254 a ] 17€-02 - BBEO3 - - 26E-02 | 0% ]
Mercury methyly o 2sE02 | 28E02 | 0%
[Manganese - o 13E-06  11E-02 - 93803 - - | 21E-02 | 0%
Nicket " | 1BE06 = - 0%
Technical Chiordane 92E03 - T 58E-03 - - 0%
Thalium | 15807 b55E03 -  44E03 - - 0%
Dieldrin I 4.9E-04 . 42e04 - - 0%
sroclor-i268 46604 - 4te4 - - | BTE-04 | 0%
Fluorantheneif T 2.3E-04 - --w***; T VA _giE-O‘i__ _— 0% —
Ipha-Chlordane T T 2.0E-04 l20E04 | 0%
Pyrene o , t 1.9E-04 - | dmEDa | 0%
gamma-Chiordane - ' _'Z“ 18E-04 1.8E-04 0%
Phenanthrene | 1304 - - . | 13E-04 | 0%
Chrysene D 13804 - - - | 13E-04 | 0%
Benzo{b)fluoranthene - 1.1E-04 : = e VBG4 | 0%
Benzo(k)fluoranthene ) 1.0E-04 - - - | 10E04 | 0%
Benzo{a)anthracene 10804 - - . | 10E04 | 0%
Benzo{a)pyrene T 1.0E-04 LT -« | 10E04 | 0%
Endosulfan Sulfate T T T BBEDS 8.8E-05 0%
Siver T ’ B3OS | 83E05 | 0%
Indeno(1.2,3-cd)pyrene |  B2E05 - - - | B2E-05 | 0%
Benzo{g,h,i)perylene ' 7.6E-05 - = = | T6E05 | 0%
nthracene T N 2.3E-05 e _23E05 | 0%
Ijit;é;zo(a.h)anthracene N _ 2.0E-05 .—_________ 7Lﬁ o = _20E-05 | 0%
luminum i T 8.1E-06 ST e B1E-06 | 0%
Heptachlor Epoxide -  3pEeT | BOEO7 | 0%
bis(2-Ethylhexyl)phthalate - T T
51226.24
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TABLE L-16.5
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: WOODCOCK Prepared:| 10-Apr-03 SJD
TOTAL RISK (HI): 6.7E+00 Checked:| 16-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terrestrial  Small Small | Combined Percent
Analyte Water Soil Plants Inverts Birds Mammals HQs® Contribution®

[lbeta-BHC S L -
[ldelta-BHC o S - -
{IMethoxychlor . o ) -
||Endrin _ T L e ) i B
[laroctor-1248 o . — e S
{{Aroclor-1242 _ — S
Jitron L L o B -
IAnﬁmony L ) o o L e -
Cobalt o L o o ) o - L R
Toxicity Equivalency - Mammals o - S 4

Toxicity Equivalency (PCB) - Mammals B o L T R ]
TOTAL MEDIUM-SPECIFIC RISK 11E-04 | 4.5E+00 - 2.2E+00 - - 6.7E+00
{[PERCENTAGE OF TOTAL RISK 0% 67% 33% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that

medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
51226.24
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TABLE L-17.1
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER

EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared:{ 9-Apr-03 [ SJD
RECEPTOR: WOODCOCK Checked:| 17-Jul-03| RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)" Dose Units| (NOAEL)® (LOAEL)"
bis(2-Ethylhexylphthalate | 1.0E03  mg/lL | B.4E-05 mg/kg-d | 1.1E+01 1.1E+02 mgkgd | 7.6E-06  7.6E-07
alpha-Chiordane | 69E-07  mg/L | 5.8E-08 mgikgd | 2.85-01 28E+00 mgkgd | 21E-07 2.1E-08
Endosulfan Sulfate 59E-05  mgl 50E-06 mghkgd | 6.26-01 6.2E+00 mg/kgd | 8.0E-06  8.0E-07
gamma-Chlordane 25E-05  mgll 21E-06 mgkgd | 2.8E-01 28E+00 mg/kgd | 7.5E-06 7.5E-07
i Aluminum 6.5E-01 mg/L | 55E-02 mgkgd | 1.1E+02 1.1E+03 mg/kg-d | 5.0E-04  5.0E-05
_ Benyllium 50E-05 mg/lL | 4.2E-06 mgkgd | 1.5E01 15E+00 mgkgd | 29E-05 2.9E-06
~ Chromium | 51E03  mglL | 4.3E-04 mgkgd | 1.0E+00 50E+00 mgkgd | 43E04 BT7E-05
B Cabalt | 60E04 mgL | 51E-05 mgked |
Copper 13602  mg/ | 1.1E-03  mgkgd | 47E+01 6.2E+01 mgkgd | 2.4E-05  1.8E-05
Lead 21E02 mgl 1.8E-03 mg/kgd | 3.9E+00 3.9E+01 mgkgd | 4.6E-04 4.6E-05
~ Manganese | 40E-01  mg/L | 34E-02 mgkgd | 98E+02 9.8E+03 mgkg-d | 34E-05  3.4E-06
Nickel | 49603  mg/l | 42E-04 mgkgd | 7.7E+01  1.1E+02  mghkgd | 54E-06  3.9E-06
~___ Selenium | 24E-03 mg/. | 20E04 mgkgd | 44E-01 15E+00 mgkgd | 46E-04  1.3E-04
Silver 83E-04  mg/L | 7.0E-05 mghkgd | 90E+01 9.0E+02 mgkgd | 7.8E-07  7.8E-08
Thallium | 37E-03  mg/. | 34E-04 mg/kgd | 35E+00 5.0E+00 mgkg-d | B8.9E-05  6.2E-05
Zinc 6.5E-02  mg/lL | 5.5E-03 mgkgd | 1.5E+01 13E+02 mgkgd | 3.8E-04  4.2E-05
Nitrogen, Ammonia | 24E-01  mg/l. | 2.0E-02 mgkgd | #NA  #NA
Toxicity Equivalency - Birds| 1.1E-06  mg/L | 9.5E-08 mgkgd | 14E-05 14E-04 mgkgd { 6.8E-03  6.8E-04
“ S ERSSL IR SR SRR ) PSR e S e i = o —
I HAZARD INDICES: 92E-03  1.1E-03

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-6.
b. Reference Dose Values presented in Table D-4.
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-17.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE SOIL (0-2 feet) / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SOIL
EXPOSURE MEDIUM: SURFAGE SOIL (0-2 feet)
EXPOSURE POINT: ALLENDALE POND REACH - C Prepared:| 9-Apr03 [ SJD
RECEPTOR: WOODCOCK Checked:| 17-Jul-03 | RAR
Estimated Daily | Reference Reference Hazard Hazard
Medium Medium Daily intake Dose Dose Reference | Quotient  Quotient
Analyte EPC  EPC Units| Intake® Units | (NOAEL)® (LOAEL)" Dose Units| (NOAELY (LOAEL)
~ Anthracene 50E01 mghkg | 25602 mokgd | 1.8E+02  1.8E+03 mghkgd | 14E-04 1.4E-05
" Benzo(a)anthracene 1.1E+00 mgkg | 54E-02  mgkgd | 1.8E+02  1.8E+03 mghkg-d | 3.0E-04  3.0E-05
___Benzo(a)pyrene '9.9E-01 mg/kg 50E-02  mglkgd | 1.8E+02 1.8E+03 mg/kgd | 27E-04 27E-05
Benzo(b)fluoranthene 1.6E+00  mglkyg 83E02 mghkgd | 1.8E+02 1.8E+03 mghkgd | 4.5E-04  4.5E-05
Benzo(g,h.i)perylene 50E-01  mghkg | 2.5E-02 mgkgd | 1.8E+02 1.8E+03 mgkg-d | 14E-04  14E-05
~ Benzo(k)fluoranthene ~ 6.5E-01 mglkg | 33E-02  mgkgd | 1.8E+02 18E+03 mgkgd | 1.86-04 1.8E-05
B Chrysene 1.2E+00 mghkg | 6.0E-02 mgkgd | 18E+02 18E+03 mgkgd | 3.2E-04  3.2E-05
~Dibenzo(a,h)anthracene 3.5E-01 mghkg | 1.86-02 mgkgd | 1.8E+02 1.8E+03 mgkgd | 9.7E-05 9.7E-06
Fluoranthene | 24E+00  mgkg | 12E-01 mgkgd | 1.8E+02 1.8E+03 mgkgd | 6.7E-04 6.7E-05
indeno(i,2.3-cdjpyrene | 53E-01 _ mg/kg | 27E-02  mgkgd | 1.8E+02 1.8E+03 mghkgd | 15E-04  15E-05
N Phenanthrene | 1.6E+00  mg/kg | 8.3E-02 mgikod | 18E+02 1.8E+03 mgkgd | 4.5E-04  4.5E-05
Pyrene | 22E+00  mgkg | 1JE-01  mgkgd | 18E+02 1.8E+03 mg/kgd | 6.26E-04  6.2E-05
44000 'y 96603 mgkg | 49E-04 mgkgd | 28E-03 28E-02 mgkgd | 17E-01 1.7E-02
~ A4DDE 1.9E-02 mghkg | 95E-04 mgkgd | 2.8E-03 2.8E-02 mghkgd | 34E-01  3.4E-02
4,4-DDT | 28602  mgkg | 14E-03 mgkgd | 28E-03 28E-02 mgkgd | 50E-01 5.0E-02
77 Aroclor-1248 | 57E-01  mgkg | 29E-02 mgkgd | 1.1E-01 28E-01  mgkg-d | 2.6E-01  1.0E-01
Aroclor-1264 | 24E+00  mghkg | 1.1E-01 mgkgd | 18E-01 1.8E+00 mghkgd | 5.8E-01  5.8E-02
~ beta-BHC | 31E03__ mghkg | 16E-04 mgikgd | 56E-01 23E+00 mgkgd | 2.8E-04  7.0E-05
~ Dieldrin_ '86E-03  mgkg | 44E04 mgkgd | 7.7E-02 _7.7E-01 mgkgd | 5.7E-03  5.7E-04
~ Endin | 87E-03 mgkg | 44ED4 mgkgd | 1.0E-01 10E-01 mgkgd | 43E03  4.3E-03
~ Technical Chlordane 61E03  mgkg | 3.1E-04 mgkgd | 28E-01  28E+00 mgkgd | 1.1E-03  1.1E-04 |
Animony | 59601 mgkg | 30E-02 mgkgd | - e
Arsenic 23E+00  mglkg | 12E01 mgkgd | 51E+00 13E+01 mgkg-d | 23E-02 92E-03
Barium | 35E¥01  mgrkg | 18E+00 mgkgd | 4.2E+01  8.3E+01 mgkgd | 43E-02 2.1E-02
Beryllium 39601 mghkg | 25602 mgkgd | 15601 1.5E+00 mgkgd | 1.7E-01  1.7E-02
Cadmum | 29E01  mghkg | 1.1E-02 mghkgd | 1.5E+00 2.0E+01 mgkgd | 7.56-03 54E-04
~ Chromium "| 72E+01 mghkg | 6.4E-01  mghkgd | 1.0E+00 5.0E+00 mgkgd | 6.1E-01  1.2E-01
Cobalt | 53E+00 mghkg | 27E01  mghkgd | )

Copper 1.7E+01  mgkg | 86E-01  mgkgd | 47E+01 6.2E+01 mogkgd | 1.8E-02  1.4E-02 |
 Lead 52E+01 mglkg | 27E+00  mokgd | 39E+00  3.9E+01 mghkgd | 69E-01  6.9E-02 |
~ Manganese | 33E+02  mgkg | 1.7E+01 mgkgd | 9.8E+02 9.8E+03 mgkg-d | 1.7E-02  17E-03

Mercury 6.8E-02 mgkg | 35E03 mgkgd | 45601 9.0E-01 mgkg-d | 77E-03  3.9E-03

B Molybdenum 22600 mghkg | 1.1E-01 mgkgd | 35E+00 3.5E+01 mgkgd | 32602 3.2E-03
Selenium 146400 mghkg | 7.4E02  mgkgd | 44E-01_ 15E+00 mgkgd | 1.6E-01  4.7E-02

~ Vanadum | 17E+01  mgkg | 88E-01 mogkgd | 1.1E+01 11E+02 mghkgd | 7.7E-02  7.7E-03
Znc. | 64E+01  mgkg | 3.JE*00 moghkgd | 1.5E+01 13E+02 mgkgd | 21E-01  24E-02

Toxiclty Equivalency - Birds | 8.3E-04 mgkg | 42E05 mokgd | 14E05  14E-04 mgkgd | 3.0E+00  3.0E-01
| HAZARD INDICES: 7.0E+00  9.1E-01

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-6.
b. Reference Dose Values presented in Table D-4.,
¢, Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-17.3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SOIL INVERTEBRATES / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: SOIL INVERTEBRATES

EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared:| 9-Apr03 [ SJD
RECEPTOR: WOODCOCK il Checked:| 17-Jul-03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daity Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)®
4,4-DDD 21E-03 mgkg | 7.1E-04 mgkgd | 28E-03 28E-02 mgikgd | 25E01 25E-02
II 4,4'-DDE 23E-03 mgkg | 7.8E-04 mgkgd | 2.8E-03  28E-02 mg/kgd | 2.8E-01 28E-02
éi;’ﬁ?a".cmomahé | 26503  mgkg | 87E-04 mgtkg-d | 2.BE-01 2BE+00  mghkgd | 3.1E-03  31E-04
Aroclor, Total | 88E-02 mgkg | 3.0E-02 mgkgd | 1.1E-01 28E-01 mgkgd | 27E-01  1.1E-01
Aroclor-1254 | 8.3E-02  mgkg | 2.8E02 mgkgd | 18E-01  1.8E+00 mgkg-d | 16E-01  1.6E-02
Aroclor-1268 | 52E03  mgkg | 1.8E-03 mg/kgd | 1.1E+00  1.1E+01 mgkgd | 1.6E-03  1.6E-04
delta-BHC 46E04 mgkg | 1.56-04 mgkgd | 56E01 2.3E+00 mgkgd | 27E-04 6.9E-05
Dieldrin [ 29603 T mgkg | 97E-04 mgkgd | 77E-02 7.7E-01 mghkgd | 13E-02 13E-03
" Endosulfan Sulfate 29E-03 mgkg | 97E-04 mgkgd | 62E-01 62E+00 mgkgd | 15E-03  1.5E-04
gamma-Chlordane 3.6E-03 mgkg | 1.2E-03 mglkg-d | 2.8E-0t 2BE+00 mgkgd | 4.3E-03  4.3E-04
" Heptachlor Epoxide 5.5E-04 mgkg | 1.9E-04 mgkg-d | 426401 42E+02 mgkg-d | 45E-06  4.5E-07
Methoxychlor | 2.0E03 mgkg | 6.6E-04 mgikg-d | BOE+01 8O0E+02 mglkgd | 83E-06  8.3E-07
Technical Chiordane | 94E-02  mgkg | 3.2E-02 mgkgd | 2BE-01  2.8E+0¢ mgkgd | 1.1E-01  1.1E-02
Antimony [ 21E01 mgkg | 7.0E-02  mgkgd |
Arsenic 57E-01 mghkg | 1.9E01 mgkgd | 51E+00 1.3E+01 mgkg-d | 3.7E-02 1.56-02
Barium | 44E+01 mgkg | 1.5E*01 'mgkgd | 4.2E+01 B83E+01 mg/kgd | 36E-01  1.8E-01
Beryllium 26E-01 mgkg | 87E-02 mgkgd | 1.56-01 1.5E+00 mgkgd | 5.9E-01  5.9E-02
Cadmium | 24E+00 mgkg | 8.0E-01 magtkgd | 15E+00 2.0E+01 mgkgd | 55E-01  4.0E-02
— Chromium | B2E+00  mgkg | 2.8E+00  mgkgd | 1.0E+00  5.0E+00  mgkg-d | 2.8E+00 _ 5.5E-01
Cobalt 9.6E-01 mg/kg | 3.3E-01  mglkgd o
 copper | 10E+01 mgkg | 35E+00 mgkgd | 47E+01  62E+01 mgkgd | 74E-02  57E-02
leed | 28E+01  mgkg | 9.6E+00 mgkgd | 3.9E+00 39E+01 mgkgd | 2.5E400 25E-01 |
Manganese | 1.6E+02  mgkg | 54E+01 mgkgd | 9.8E+02 9.8E+03 mgkg-d | 55E-02  55E-03
Mercury 45E-02  makg 1.5E-02  mgfkg-d 45E-01 9.0E-01 mg/kg-d 3.4E-02 1.7E-02
Mercury (methyl) _33E03 _ mgkg | 1.1E-03 mgkgd | 64E03 64E-02 mgkgd | 1.7E-01 1702
Molybdenum 1.3E+00 mghkg | 4.3E01  mgkgd | 3.56+00 35E+01 mgfkgd | 1.2E-01 _ 1.2E-02
Nickel ) 28E+00  mghkg | 9.5E-01 mgkgd | 7.7E+01 11E+02 mg/kgd | 1.2E-02 B.9E-03
~ Selenium_ 32E01 _mgkg | 1.1E-01 mgikgd | 44E01 15E+00 mgkgd | 25601 7.3E-02 |
Silver N 77E-02  mgkg | 2.6E-02 mgkgd | S.0E+01 9.0E+02 mgikg-d | 29E-04  2.9E-05 |
Thallium  6.8E-02 mgkg | 23E-02 mgfkg-d | 3.5E+00 S50E+00  mgkgd | 6.6E-03  4.6E-03 |
~ Vanadum | 48E+00 mgkg | 1.6E¥00 mgkg-d | 1.1E+01 1.1E+02 mgkgd | 14E-01  14E-02
- Zinc ~ | 1.0E+02  mgrkg | 34E+01 mgrkgd | 1.5E+01 1.3E+02 mgkg-d | 24E+00  2.6E-01
Toxicity Equivalency - Birds| 1.7E-04  mgkg | 57E-05 magrkg-d | 14E-05 1.4E-04 mgkgd | 41E+00 4.1E-01
I HAZARD INDICES: 1.5E+01  2.2E+00

Notes:

a. Estimated Daily Intake (ED1) calculated using parameters presented in Table |-6.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) caleulated by dividing the Estimated Daily Intake dose by gither the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-17.4

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE [SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: ALLENDALE POND REACH - CT

RECEPTOR: WOODCOCK Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  2.2E+01 Checked:| 177-Jul03|  RAR
Exposure Medium®
Surface Terrestrial Temestrial  Small Small | Combined  Percent
Analyte Water Soil Plants  Inverts Birds Mammals| HQs® Contribution®
Toxicity Equivalency - Birds _B6.8E-03  3.0E+00 & 4.1E+00 = - {7i1E+00 |  32% |
[chromium 4.3E-04  6.1E-01 - 2.8E+00 - - | 34E+00 15%
ILead 4.6E-04  6.9E-01 - 25E+00 - - 3.2E+00 14%
[lzinc 3.8E-04 2.1E-01 - 24E+00 - - 26E+00 |  12% |
[Beryltium 29E05 1.7E-01 - 5.9E-01 e - | TeE01 | T 3w
lAroclor-1254 - 5.8E-01 - 1.6E-01 - - _7.4E-01 3%
4,4-DDE 3.4E-01 - 2.8E-01 - - | 6.1E-01 3%
Cadmium 7.5E-03 - 5.5E-01 E - | _56EM 3%
4,4-DDT 5.0E-01 - - | 50E-01 2%
4,4-DDD - 1.7E-01 - 25E-01 - - 4.3E-01 2%
Selenium ~ | 4BE04  1.6E-01 - 2EEO01 - - 41E01 | 2%
Barium 4.3E-02 - 3.6E-01 - - 4.0E-01 2%
Araclor, Total 2701 27601 | 1% |
Aroclor-1248 2.6E-01 - o - - | 26E-01 1%
Vanadium B 7.7E-02 - 1.4E-01 - - | 22601 | 1%
Mercury (methyl) S o 1.7E-01 | 1TED1 ___15"*/.{%*
[[Molybdenum 3.2E-02 - 12801 - - | 1BE01 | 1%
[Technical Chlordane | 1.1E-03 - 1.1ED1 - - | t1E-D01 1%
Copper o | 24E-05 1.BE-02 - 7.4E-02 - - | 9.3E-02 0%
[Manganese | 34E05 17E-02 - 5.56-02 - - T2E02 | 0%
rsenic 2.3E-02 - 3.7E-02 - - | 60E02 | 0%
Mercury 7.7E-03 - 34E-02 - - |atE02| 0%
Dieldrin ] B 57E03 -  1.3E-02 - - 18602 | 0% |
|INicke | 5.4E-06 12802 i 12E-02 | 0% |
I hallium | 8.9E-05 " B.6E-03 | emE03| 0%
gamma-Chlordane | 75E08 4303 | 43E03 0%
Endrin 1 4.3E-03 - - - 4.3E-03 0%
alpha-Chlordane | 24E07 ) 3.1E-03 | 31E03 | 0%
Aroclor-1268 e __ 16E03 | eE0s | 0%
’Endosulfan Sulfate 8.0E-06 ~_ 1.5E-83 - _16E-03 0%
Fluoranthene - 6.7E-04 - § - 6TE04 | 0%
Pyrene B i 6.2E-04 - - - | 82E04 | 0%
Alurninum 5.0E-04 | s0E04 | 0%
Benzo(b)fluoranthene 4.5E-04 - o 2, w 4.5E-04 | 0%
Phenanthrene L 4 5E-04 - . 5 4.5E-04 - 0%
Chysene — | 32E04 - - - | 32804 ) 0%
Benzo(a)anthracene ) - 3.0E-04 . - = - | 30E04 | 0%
Silver | 78E07 - 2.9E-04 | 2eE04 | 0%
betaBHC = 2.8E-04 - - - | 2BE04 0%
elta-BHC _ 2.7E-04 | 27E04 0%
Benzo(a)pyrene B 2.7E-04 - . - _27E04 1 0%
Benzo{k)fluoranthene - 1.8E-04 - e - 1BE04 ] 0%
Indeno(1,2,3-cd)pyrene ) 1.5E-04 - - - | 15604 [ 0%
Benzo(g,h.i)perylene 1.4E-04 - - ™ 1.4E-04 0%
"Anmraoene 1.4E-04 - - - 14604 | 0%
51226.24
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TABLE L-17.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT
RECEPTOR: WOODCOCK

Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 22E+01 Checked:| 17-Jul-03 RAR
I Exposure Medium®
Surface Terrestrial Temestrial ~ Small Small | Combined  Percent
Analyte Water Soil Plants  Inverts Birds Mammals| HQs" Contribution®
Dibenzo(a,hjanthracene g 90 - . - 9.7E-05 0%
Methoxychlor B N _ 8.3e-06 8.3E-06 0%
bis(2-Ethylhexyl)phthalate | 76EOB o 7.6E-06 0%
Heptachlor Epoxide N o 4.5E-06 4.5E-06 0% |
Aroclor-1242 I B e _
on I o o |
Antimony o P I e s I
Cobalt L - - - . ]
Toxicity Equivalency - Mammals N _ ) i
Toxicity Equivalency (PCB) -Mammals | B - R
Toxicity Equivalency (PCB) - Birds . o |
‘ - T - ) —
i[TOTAL MEDIUM-SPECIFIC RISK 9.2E-03 | 7.0E+00 - 1.5E+01 = - 2.2E+01
|IPERCENTAGE OF TOTAL RISK 0% 31% §9% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium,

b. Combined risk across all media exposures.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-17.5
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: WOODCOCK Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  3.1E+00 Checked:| 17-Jul-03| RAR
Exposure Medium®
Surface Terrestrial Tewestrial  Small Small | Combined  Percent
Analyte Water Sail Plants Inverts Birds  Mammals| HQs®  Contribution®
Toxicity Equivalency - Birds 6.8E-04  3.0E-01 - 4100 - - | 7AE01 | 23%
Chrornium 8.7E-05  1.2E-01 - 55801 - - | esEoi | 2295 ]
Lead 4BE-05  6.9E-02 - 2.5E-01 - 32E-01 | 10%
Zinc 42E-05 24E-02 . 26601 - - | 298E01 | 9%
Barium 21E-02 - 1.8E-01 - - | 20E01 %
Selenium 1.3E-04 47E-02 - 7.3E-02 - - | 12E0 4% |
Araclor, Total o R I =
Aroclor-1248 - 1 t0E01 - - 1.0E-01 | 3%
Beryllium 29E-06 1.7E-02 - 5.9E-02 - - 76E02 | 2%
Arocior-1254 ) 5.8E-02 1.6E-02 - - | 7202 2%
Copper —'“ 18E-05  14E-02 - T ByEO02 - - {702 | 2%
4ADDE ] 34602 - To8E02 - - |efE02 | 2%
44-0T 5.0E-02 - T - - 5.0E-02 2%
44-DDD e 1.7E-02 - 2.58-02 - - 43E02 | 1%
Cadmium 5.4E-04 - 40E02 - - | 4tE02 | 1%
Arsenic - 92803 - 15602 - o |24E02 | 1%
Vanadium o 7.7E-03 - 14802 - - | 22802 | 1%
Mercury - - 3.9E-03 - 17802 - - | 21B02 | 1%
Mercury (methyl) B 17802 17E02 | 1%
Molybdenum - 3.2E-03 - 12602 - - | 1sE02 | 0% |
Technical Chiordane ] 1.1E-04 - 11E-02 - - 14E-02 | 0%
Nickel T | seE0e goEG3 BYED3 | 0%
Manganese 7| 34E08  17E03 - 5.5E-03 - - 7.2E-03 0%
hallium | 62E05 46803 47E-03 | 0%
Endrin ST N 4.3E-03 e 43E-03 | 0% |
Dieldrin B B 5.7E-04 - 1.3E-03 - - | 1803 | 0%
gamma-Chlordane - 7.5E-07 T 43E04 43E04 | 0%
alpha-Chlordane - - | 21E08 31E4 3.1E-04 0%
Aroclor-1268 - )  16E04 | 16E-04 0%
Endosulfan Sulfate | 8.0E-07 15E-04 o 1.6E-04 0%
beta-BHC ) N 7.0E-05 R - - | 70E05 | " 0%
delta-BHC 6SE05 . ... )|6%E05| 0% |
Fluoranthene N 6.7E-05 - 7 - - | 87EO5 | 0%
Pyrene 6.2E-05 - e 6.2E-05 0%
lurninum | 5005 S 5.0E-05 0%
Benzo(bjfluoranthene  45E05 - - - | 45E05 0%
Phenanthrene e 4.5E-05 - e - | 45E05 | 0%
Chrysene - 3.2E-05 - R 3.2E-05 0%
Benzo(a)anthracene T 3.0E05 - ; . 3.0E-05 0%
Siver | 7sE08 2%E05 C29E-05 | 0%
Benzo{a)pyrene 2.7E-05 - e 27E-05 | 0%
Benzofk)fluoranthene o 1.8E-05 - - - | 1BE05 0%
Indeno(1,2,3-cd)pyrene - 15605 - - - | 1BE05 | 0%
Benzo(g,h.ijperylene - 1.4E-05 - - 1.4E-05 0%
Anthracene I 1.4E-05 - - - | 14€05 0%
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TABLE L-17.5

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH - CT
RECEPTOR: WOODCOCK

Prepared:{ 9-Apr-03 SJD
TOTAL RISK (Hl):  3.1E+00 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terrestrial ~ Small Small |Combined  Percent
Analyte Water Soil Plants  Inverts Birds Mammals| HQs®  Contribution®
Dibenzo(a h)anthracene 9.7E-06 - ” 1 97E06 | 0%
Methoxychlor - 8.3E-07 8.3E-07 0%
bis(2-Ethylhexyl)phthalate 7.6E-07 - 7.6E-07 0%
Heptachlor Epoxide B . As5E07 | 4.5E-07 0%
Aodord2d2 N - -
on L S | .
Antimony I L R o
Cobalt - o e ol
oxicity Equivalency - Mammals 1 o .
oxicity Equivalency (PCB) - Mammals | ) B . o ]
oxicity Equivalency (PCB) - Birds ~ o o . ) |
| Y _ i
TOTAL MEDIUM-SPECIFIC RISK 1.1E-03 | 9.1E-01 - 2.2E+00 - - 31E+00
"PERCENTAGE OF TOTAL RISK 0% 30% 70% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-18.1

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE 1SLAND

MEDIUM: SURFACE WATER

EXPOSURE MEDIUM: SURFACE WATER

SCENARIO TIMEFRAME: CURRENT/FUTURE

Notes:

EXPOSURE POINT: LYMAN MILL POND REACH - C1 Prepared:| 9-Apr-03 [ SJD
RECEPTOR: WOODCOCK Checked:| 17Jul-03| RAR
Estimated Daily | Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quofient
Analyte EPC  EPC Units| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAELY (LOAEL)®
bis(2-Ethylhexyl)phthalate | 1.7E-02 mg/L 14E-03 ma/kgd | 1.1E+01  1.1E+02 mgfkg-d | 1.3E-04 1.3E-05
alpha-Chiordane | 19E-05 mg/lL | 1.6E-06 mgkgd | 28E-01 _2.8E+00 mgkgd | 57E-06 57E-07
Endosulfan Sulfate | 3.2E-06 mg/l | 27E-07 mgkgd | 62E-01 62E+00 mogfkg-d | 4.3E-07 4.3E08
gamma-Chlordane | 21E-05  mglL | 1.8E-06 mgkgd | 2.8E-01 28E+00 mglkg-d | 6.3E-06  6.3E-07
Auminum | 18601  mgl | 15E-02 mgkgd | 1.1E+02 11E+03 mgfkgd | 14E-04 1.4E-05
~ Beryllum | 20E-04  mglL | 17E-05 mgkgd | 1.56-01 15E+00 mgtkg-d | 1.1E-04  1.1E-05
Chromium 23E03  mglL | 1.9E04 mgkgd | 1.0E+00  50E+00 mgkgd | 1.9E-04  3.8E-05
 Cobalt | 42604 mg/l | 35E-05 mgkgd |
Copper 87E-03  mglL | 7.4E-04 mgkg<d { 47E+01 6.2E+01 mgkgd | 16E-05 1.2E-05
- Lead 44E03  mglL | 37E-04 mgkgd | 3.9E+400 3.9E+01 mgkgd | 97E05  G.7E06
Manganese 13601  mgl | 11E02 mgkgd | 9.8E+02 9.8E+03 mgkgd | 1.1E-05 1.1E-06
Nickel 19E-03  mglL | 1.6E-04 mgkgd | 77E+01  1.1E+02 mghkgd | 2.0E-06  1.5E-06
Siver | 59E04 mgl | 50E-05 mgkg-d | 90E+01 9.0E+02 mgkgd | 56E-07  5.6E-08
Thallum 22603 mg/l | 19E04 mgkgd | 3.5E+00 50E+00 mgkgd | 54E-05  3.8E-05
i Zinc | 28602  mgl | 24E-03 mgkgd | 1.5E+01 1.3E+02 mgkgd | 16E-04  1.8E-05
Nitrogen, Ammonia 14E-01  mgl | 12E-02 mgkgd | #N/A #NIA |
Toxicity Equivalency - Birds | 1.36-07  mglL | 1.1E-08 mgkgd | 14E-05 14E-04 mgkgd | 7.9E-04 7.9E-05
I[__HAZARD INDICES: 17E-03  24E-04

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-6.
b. Reference Dose Values presented in Table D4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-18.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE SOIL (0-2 feet) / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND i
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SOIL
EXPOSURE MEDIUM: SURFACE SOIL (0-2 feet)
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:[ 9-Apr-03 [ SJD
RECEPTOR: WOODCOCK Checked:| 17-Jul03 | RAR
Estimated Daily | Reference Reference Hazard Hazard
Medium  Medium | Daily Intake Dose Dose  Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake®  Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)’
- Anthracene 1.3E-01 mg/kg 6.4E-03 mgkgd | 1.8E+02 1.8E+03 mg/kgd | 3.5E-05 3.5E-06
Benzo(a)anthracene | 76E-01  mghkg | 39E-02 mgkgd | 1.8E+02 1.8E+03 mg/kg-d | 2.1E-04 2.1E-05
Benzo(a)pyrene | 9.0E01  mgkg | 4.6E02 mghkgd | 1.8E+02 1.8E+03 mg/kgd | 25604 2.56-05
~ Benzo(b)fluoranthene 12E+00 mgkg | 60E-02 mgkgd | 1.8E+02 18E+03 mgkgd | 3.3E-04 3.3E-05
B Benzo(g,h,jperylene | 8.3E-01 mg/kg 42E-02 mgkgd | 1.8E402 1.8E+03 mgkgd | 23E-04 2.3E-05
~ Benzo(fluoranthene | 10E+00  mgkg | 51E-02  mghkgd | 1.8E+402 1.8E+03 mg/kgd | 2.8E-04 2.8E-05
Chrysene 12E+00  mg/kg | 6.E-02 mg/kgd | 1.8E+02 18E+03 mghkg-d | 3.3E-04  3.3E-05
Dibenzo(a,h)anthracene 20E-01 mgkg | 1.06-02 mgkgd | 1.8E402 1.8E+03 mgkgd | 55E-05  5.5E-06
Fluoranthene | 21E+00  mgkg T1E-01 mghkgd | 1.8E+02  1.8E+03 mgkgd | 58E-04 5.8E-05
_Indeno(1,23-cdjpyrene | B.9E01  mgkg | 4.56-02 mgikgd | 1.8E+02 18E+03 mgkgd | 25E-04  2.5E-05
Phenanthrene | 9.3E01  mgkg | 4.8E02 mgkgd | 1.8E+02 18E+03 mg/kg-d | 26E-04 2.6E-05
Pyrene | 1.7E+00 mgkg | B4E02 mgkgd | 1.8E402 1BE+03 mgkgd | 46E-04 46E05
44000 | BYE-03  mgkg | 35E-04 mgkgd | 28E-03 28E-02 mgkgd | 13E01  1.3E-02
44DDE | 17602 mgkg | BS5E-04 mgkgd | 28E-03 28E02 mgkgd | 31E-01  3.1E-02 |
44-0DT | 18602 mgkg | 9204 mghkgd | 28E-03 28602 mgkgd | 33E-01 33E-07
 Aroclor-1254 15E-01 mgkg | 7.8£:03 mghkgd | 18E-D1 _18E+00 mghkgd | 43E-02 43E0
Aroclor-1268 | 24E02 mgkg | 12803 mgfkg.d 1.IE+00  11E+01  mgkgd | 1.1E03  1.1E-04
Dieldin | 28E03  mgkg | 14E04 mgkgd | 77E-02 77601 mgkgd | 1.8E-03  1.8E-04
Technical Chlordane | 21E-01  mgkg | 1.1E-02  mgkgd | 28E-01 28E+00 mgkgd | 37E02 3.7E-03
Antimony | 32ED1  mgkg | 16E02 mgkgd | N
Arsenic | 55E+00 mgkg | 2.8E-01 mgkgd | 51E+00 13E+01 mgkgd | 55602  22E-02
Barium | 34E+02 mgkg | 1.7E+01 mgkgd | 426401 8.3E+01 mgkgd | 4.1E-01  2.1E-01
Berylium 7| 80E01  mgkg | 44E-02 mghkgd | 1.56-01 15E+00 mgkgd | 28E-01  2.8E-02
Cadmium 18E+00  mgkg | 9.2E-02  mgkgd | 1.5E+00 20E+01 mgikgd | B3E-02  4.6E-03
2 Chromium 52E+01  mgkg | 26E+00  mgkgd | 10E+00  S.0E+00  mgtkgd | 2.6E400  5.2E-01
Cobalt '5.8E+D0  mghkg | 3.0E-01  mgkgd [ o 1 ]
Copper 1.7E+02  mghkg | 88E+00 mgkgd | 47E+01 6.2E+01 mghkgd | 19E-01  1.4E-01
s lead | 44E+02  mgkg | 22E+01 mgkgd | 3.9E+00 39E+0f mgkgd | 58E+00  5.8E-01
Manganese | 5.1E+02 mgkg | 2.6E+01 mgkgd | 9.8E+02 9.8E+03  mgkgd | 26E-02  2.6E-03 “
" Mercury | 20E-01 mgkg | 10E-02 mgkgd | 45E-01 90E-01 mgkgd | 23E-02 1.2E-02
~ Molybdenum 25E+00  mgkg | 1.3E-01 mgkgd | 35E+00 35E+01 mgkgd | 36E-02  36E-03
B Selenium | 43E01  mgkg | 22E02 mgked | 44E01 15E+00 mgkgd | 50E-02  15E-02
_ Thallium 7| 38E01  mgkg | 19E-02  mgkg< | 35E+00 50E+00 mgrkg-d | 55E-03  39E-03
_ vanadum 38BE+01  mgikg | 19E+00 mgkg< | 1.1E+01  1.1E+02 mg/kgd | t.7E-01  1.7E-02 |
- Zine | 49E+02 mgkg | 2.56+01 mgikgd | 15E+01 1.3E+02 mgkgd | 1.7E+00  1.9E-01
~ Toxicity Equivalency - Birds | 47E-04 mgkg | 2.4E-05 mgkgd | 14E-05  14E-04 mgkgd | 1.7E+00  1.7E-01
Toxicity Equivalency (PCB) - Birds | 2.3E-05  mghkg | 1.2E06 mghkgd | 14E-05 14E-04 mghkgd | 83E02 8.3E-03
|| HAZARD INDICES: 1.4E+01  2.0E+00

Notes:

a, Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-6.

b. Reference Dose Values presented in Table D-4.

c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-18.3

CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SOIL INVERTEBRATES / WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: SOIL INVERTEBRATES
EXPOSURE POINT: LYMAN MILL POND REACH -CT Prepared:| 9-Apr-03 | SJD
RECEPTOR: WOODCOCK Checked:[ 17-Jul03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)" (LOAEL)® Dose Units| (NOAEL)® (LOAEL)
4.4'-DDD 1.2E03  mghkg | 4.1E-04 mg/kgd | 28603 28E02 mghkgd | 1.56-01 1.5E-02
4,4-DDE | 32603 mgkg | 1.1E-03  mgkgd | 2.8E-03 2.8E-02 mgkgd | 39E-01  3.9E-02
4.4-DDT | 28603 mgikg | 9.5E-04 mglkgd | 2.8E-03 2.8E-02 mghkgd | 34E-D1  3.4E-D2
alpha-Chlordane " 2.4E-03 mg/kg 8.1E-04  mg/kgd i 2.8E-01 2.8E+00 mgkgd | 2.9E-03 2.9E-04
Aroclor, Total 42E-02  mgkg | 14E-02 mghkgd | 1.1E-0f  28E-01 mghkgd | 13E01  5.1E-02
Aroclor-1254 | 3sE-02 mg/kg 1.2E-02 mghkgd | 1BE-D1 _1.8E+00 mgkgd | 65E-02  6.5E-03
Aroclor-1268 73803 mgkg | 25E-03 mgkgd | 1.1E+00 1.1E+01 mgkgd | 22E-03 22E-04
Dieldrin | 82604 mgkg | 28E-04 mgkgd | 7.7E-02 7.7E-01 mghkgd | 36E03  3.6E-04
_____Endosulfan Sulfate 11E03  mgkg | 3.7E-04 mgkgd | 62E-01 6.2E+00 mgkgd | 59E-04  5.9E-05
gamma-Chlordane 13E03  mghky | 44E04  mgikgd | 28601 28E+00 mgkgd | 1.6E-03  1.6E-04
__ Heptachlor Epoxide 54E-04  mghkg | 1.8E-04 mghkgd | 4.2E+01 42E+02 mghkgd | 44E-06  44E07
Methoxychlor | 98E-D4 mgkg | 3.3E-04 mgkgd | BOE+01 80E+02 mgkgd | 41E-06 4.1E-07
3 Technical Chlordane 4.2E-02 mgkg | 14E-02 mgkgd | 2.8E-01 28E+00 mgkgd | 51E02  51E-03
B Antimony | 14E01  mgkg | 47E02 mokgd | _
- Arsenic | 74E01  mghkg | 2.5E-01  mghkgd | 51E+00 1.3E+01  mgkgd | 4.9E-02 2.0E-02
- Barium | 28E+01 mgkg | 94E+00  mgkgd | 4.2E+01 83E+01 mglkgd | 2.3E-01  1.1E-01
L Beryllium | 12E0f mghkg | 4.0E-02  mghkgd | 15E-01  15E+00 mglkgd | 27E-01 27E-02
Cadmium 53E+00  mgkg | 1.8E+00 mghkgd | 1.56+00 _2.0E+01 mglkg-d | 1.2E+00  9.0E-02
Chromium | 31E+00  mgkg | 1.1E+00  mgkgd | 1.0E+00 5.0E+00 _ mgikgd | 1.1E+00  2.1E-01
- Cobalt | 63E01  mgkg | 21E-01  mgkgd |
- Copper | 74E+00  mgikg | 25E+00  mog/kgd | 47E+01 6.2E+01 mgkgd | 5.3E-02  4.1E-02
Lead 6.4E+01  mgkg | 2.2E+01  mg/kgd | 3.9E+00 3.9E+01  mglkgd | 5.6E+00  5.6E-O1
~ Manganese | 47E+01 mgikg | 1.6E+01 mgikgd | 9.8E+02 9.8E+03 mg/kgd | 1.6E-02  1.66-03
Mercury | 7.2E-02 __mgkg | 24E-02 mgkg<d | 45E-01 9.0E-01 mghkgd | 54E-02 2.7E-02
" Mercury (methyl) "I 11E-03 mgkg | 3.8E-04 mgkg<d | 64E-03 64E02 mgkgd | 59E-02 59E-03
N Molybdenum | 2:8E-01 mghkg | 9.5E-02  mgikgd | 35E+00 35E+01 mg/kgd | 27E-02  2.7E-03
Nickel | 1.3E+00  mgkg | 4.3E-01 mgkg-d | 7.7E+01 11E+02 mg/kgd | 5.5E-03  4.0E-03
F Selenium 20E+00  mgkg | 6.8E-01 mg/kg-d | 44E-01 15E+00 mgkgd | 1.5E+00  4.5E-01
Silver - | 10E-01  mgikg | 35E-02  mgkgd | 9.0E+01 90E+02 mg/kgd | 39E04 39E-05
Thallium | 5BE02  mghkg | 19E-02  mgikgd | 35E+00 50E+00 mglkg-d | 54E-03  3.8E-03
~ Vanadum | 26E+00 mgkg | 89E-01 mghkgd | 1.1E+01 11E+02 mglkgd | 7.8E-02  7.8E-03
Zinc | 17E%02 _mgkg | 5.9E+01  mghkgd | 15E+01  1.3E+02 mglkg-d | 4.1E+00  4.5E-01
Toxicity Equivalency - Birds ué-ai‘é_()g— mgfl{g “T1.1E05 mghkgd | 1.4E-05 1.4E-04 mgkgd | 82E01 82602
Toxicity Equivalency (PCB) - Birds | 1.0E-05  mgkg | 3.56-06 mgkgd | 1.4E-05 14E-04 mghkgd | 25E-01 25602 |
[ HAZARD INDICES: 1.7E+01  2.3E+00

Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table 1-6.
b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-18.4

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: WOODCOCK Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 3.1E+01 Checked:| 17-Jui-03 RAR
Exposure Medium®
Surface Terrestrial Termrestrial Small Small Combined Percent
Analyte Water Soil Plants Inverts Birds Mammals HQs" Contribution®
[lLead 9.7E-05  5.8E+00 - SGE+00 - - 11E401 | 37%
inc ___ 1.6E-04 1.7E+00 - T4dEr00 - - | seevoe | 19% |
Chromium B | 1.9E-04  2.6E+00 - 11E+00 - - 37E+00 | 2%
oxicity Equivalency - Birds 7.9E04  1.7E+00 - 8.2E-01 - - | 2sEv00 8%
Selenium 5.0E-02 - 1.5E+00 - - _ 1.6E+00 5%
Cadmium - 6.3E-02 - qzER0 . - - | 13F+00 | 4%
A4-DDE i 3.1E-01 - 38E01 - - | 70E01 | 2%
A4-DDT o - 3.3E-01 - 34E-01 . - | 8TEO1 | 2%
Barium o 4 1E-01 - 23801 - - | 64E-01 2%
Berylium | 11E-04 28E-01 - 27E-01 - - | BEE0O1 | 2%
Toxicity Equivalency (PCB) - Birds 8.3E-02 - 25601 - - 3.3E-01 1%
|i4.4"-DDD 1.3E-01 - 15801 - | 27E01 | 1%
Vanadium i T 176-01 - 78E02 - - | 25801 | 1% |
Copper ) - 1.6E-05 1.9E-01 - 53E-02 - - 24E01 | 1%
roclor, Total  13E01 B | 13801 | 0%
Aroclor-1254 B 43E02 - 6.5E02 s - 11E01 | 0%
Arsenic - 5.5E-02 - 49€-02 - - 1.0E-01 | 0%
Technical Chlordane 3.7E-02 - Ts1g02 - - | 88E02 _ 0%
Mercury il 2.3E-02 - 54E02 - - | 7rE02 | 0% |
Molybdenum - 3.6E-02 - 27E02 - -} B3E02 | 0%
Mercury (methyi) R ~ 59E02 _ - 59E-02 | 0%
Manganese | 1.1E-05 2BE-02 - 16602 - - 43E-02 | 0%
hallium 54E-05 55E-03 - 54E-03 - - ] 11E02 | 0%
Nickel | 2.0E-08 5.5E-03 - - 55E-03 | 0%
Dieldrin - 1.8E-03 . 3.6E-03 - - B4E-03 | 0%
roclor-1268 - 1.1E-03 - TT22E03 - - | B3E03 | 0%
alpha-Chlordane 5.7E-06 2.0E-03 _ 2.9E-03 0%
gamma-Chlordane N 6.3E-06 1603 1.6E-03 0%
Endosulfan Sulfate | 4sE-07 5.9E-04 | 58E04 | 0%
Fluoranthene 5.8E-04 - e 58E-04 | 0%
Pyene 46E04 - ) : .| 4804 1 0%
Siver | 56E-07 39E-04 - 39E04 | 0%
Chrysene - 3.3E-04 - - - | 33E-04 | 0%
Benzo(b)luoranthene 3.3E-04 . - 3.3E-04 0%
Benzo(k)fluoranthene . 28E-04 - - - 2.86-04 | 0%
{[Phenanthrene - | 2.6E-04 - - - | 2eE04 | 0% |
Benzo{a)pyrene 2.5E-04 * . e o 2.5E-04 %%
Indeno(1,2,3-cd)pyrene i 2.5E-04 - - 2.5E-04 0%
Benzo(g,h.i)perylene 2304 - - - | 23E04 0%
Benzo(a)anthracene T 21E-04 " - - " 21E04 | 0%
iuminumm T T 14E04 - 14604 | 0%
bis(2-Ethylhexyl)phthalate | 1.3E-04 - 13604 [ 0% |
Dibenzo(a h)anthracene 5.5E-05 s - . 5.5E-05 0%
nthracene T 3.5E-05 . - - | 35E05 0%
[[Heptachior Epoxide T - 4 4E-06 4 4E-06 0%
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TABLE L-18.4
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT
RECEPTOR: WOODCOCK Prepared:| 9-Apr-03 SJD

TOTAL RISK (HI):  3.1E+01 Checked:| 17-Jul-03 RAR

Surface Terrestrial Temestrial  Small Small Combined Percent
Analyte Water Sail Plants  Inverts Birds Mammals HQs? Contribution®

Methoxychlor _ i _ _ 41E-06 ~ 4.1E-08 0%
beta-BHC -
elta-BHC
Endrin

IAroclor-1248
lAroclor-1242
Iron )
Animony e e s A A
Cobalt L _ - i ' )
| Toxicity Equivalency - Mammals
Toxicity Equivalency (PCB) - Mammals

" Exposure Medium®

TOTAL MEDIUM-SPECIFIC RISK 1.7E-03 | 1.4E+01 - 1.7E+01 - - 3.1E+01
PERCENTAGE OF TOTAL RISK 0% 46% 54% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
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TABLE L-18.5
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: WOODCOCK Prepared:| 9-Apr-03 SJD
TOTAL RISK {(HI): 4.3E+00 Checked:| 17-Jul-03 RAR
Exposure Medium?
Surface Terrestrial Terrestrial ~ Small Small |Combined  Percent
Analyte Water Sail Plants Inverts Birds Mammals| HQs®  Contribution®
Lead 9.7E-06  5.8E-01 . 5.6E-01 - - 116400 | 27%
Chromium | 38E-05 5.2E01 - 21E-01 . - | T4E01 | 1%
inc 1.8E05 1.9E-01 . 4.5E-01 - - | 84ED 15%
Selenium o 1.5E-02 T 45E01 - - larEor | 11%
Barum 2 1E-01 - 1AE01 - - | 82601 | ™%
oxicity Equivalency - Birds 79E-05 1.7E-01 ST 82E02 - - | 25E01 | 6%
Copper - | 1205 14E-01 CTT4AE02 - - ) 18E01 | 4%
Cadmium - 4.6E-03 - Te0E02 - - | 94E02 | 2%
31E-02 39E02 - - | 7.0E-02 2%
BE 3.36-02 : 34E02 - - 6.7E-02 2%
| 11E05 2.8E-02 - 2.7E-02 - 556-02 | 1%
- 5102 51E-02 1%
B 2 9E-02 " 2 0E-02 - - 44E02 1%
e 1.2E-02 . 27E02 - - | seE02 | %
Toxicity Equivalency (PCB) - Birds | 8.3E-03 X 2.5E-02 - - 33E02 | 1%
440D 13602 - 1.5€-02 - - | 2702 | 1%
Vanadum 17E-02 - 78603 - - | 25E02 1%
\roclor-1254 - i 4.3E-03 - B.5E-03 - - C11E02 | 0%
echnical Chlordane 3.7E-03 ” 5.1E-03 - - |ssE03| 0%
Thaiium — 7 38E-05 3.9E-03 . 3.8E-03 - - | 77EO3 | 0%
Molybdenum o - 3.6E-03 . 2.7E-03 - - | 63803 | 0%
Mercury (methyl) . 59E03 | 59ED3 | 0%
Manganese | 11E-06  286E-03 - 1BE03 - - “4.3E-03 0%
Nickel ]| 18E0B 7 40803 0%
e 18E-04 - 36E04 - - 54604 | 0%
Aroclor-1268 - 1.1E-04 ; 2.2E-04 - | 33604 | 0%
alpha-Chlordane 57E-07 2.9E-04 - 2.9E-04 0%
gamma-Chlordane S | 63607 T 1eE4 16E04 | 0%
Endosulfan Sulfate 4.3E-08 5.9E-05 L | 59605 | 0%
Fluoranthene 5.8E-05 . e e - 58E-05 | 0%
iPyrene S ) 4 6E-05 B 4.6E-05 0%
Silver o 5.6E-08 3SE05 39E-05 | 0%
Chrysene - e 3.3E-05 - - = | 33E05 0%
Benzo(b)fiucranthene - 3.3E-05 . - - | 33E05 | 0%
Benzo(k)luoranthene 2.8E-05 T s 28605 | T 0%
Phenanthrene 2.6E-05 " - - | 28E05 0%
Benzo(@pyrene 2.5E-05 = - - | 25E05 | 0%
Indeno(1.2.3-cd)pyrene ) 2.5E-05 - A= 2.5E-05 0%
[Benzog.h.iperylene 23605 - - - = 23E-05 | 0% |
Benzo{a)anthracene il 2.1E-05 ST R - | 21E05] 0%
luminum 7 (i€ -~ | 14E05 | 0%
bis(2-Etylhexyhphthalate | 13EDs . |1eE0s | 0%
Dibenzo(a,hjanthracene i 55606 - = 5.5E-06 0%
nthracene 3.5E-06 g _w - - | 35606 | 0%
Heptachlor Epoxide i 4 4E07  4.4E-07 0%
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TABLE L-18.5
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : WOODCOCK

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: WOODCOCK Prepared:| 9-Apr-03 SJD

TOTAL RISK (Hl): 4.3E+00 Checked:| 17-Jui-03 RAR

Exposure Medium®

Surface Terrestrial Terrestrial  Small Small |Combined  Percent
Analyte Water Soil Plants Inverts Birds Mammals| HQs®  Contribution®

Methoxychlor L 4.1E-07 4.1E-07 0%
beta-BHC 1 - - s i

elta-BHC o | - - B E
Endrin o i o - q
Aroclor-1248 B B o . I
Aroclor-1242 - - i
Iron - o P
|tnii_'i@"" BN | , ]

Cobalt . o . IR AT
Toxicity Equivalency - Mammals L I - L

Toxicity Equivalency (PCB)-Mammaiéi P - 77777777; L ; o B
TOTAL MEDIUM-SPECIFIC RISK 24E-04 | 2.0E+00 - 2.3E+00 - - 4.3E+00
PERCENTAGE OF TOTAL RISK 0% 47% 53% 100%

Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

€. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

51226.24
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TABLE L-19.1

ESTIMATED TERRESTRIAL PREY TISSUE CONCENTRATIONS DERIVED USING LITERATURE-BASED BAFs

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

MEDIUM: SOIL

CENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE MEDIUM: TERRESTRIAL PREY Prepared:| 10-Apr03[  SJD
XPOSURE POINT: GREYSTONE MILL POND REACH - CT Checked:| 16-Jul03 | RAR
Literature-based BAFs® Estimated Tissue Concentration
Medium || Terrestial Terrestrial Small Terrestial ~ Terrestrial Small Small
Analyte EPC Value |l Plants Inverts  Small Birds Mammals || Plants® Inverts® Birds®  Mammals®
[anthracene — | 7JE01 | 21E02 10E+00 42602 42602 | 15602 _ 73E-01  3.0E-02 _ 3.0E-02 |
Benzo(a)anthracene 34E+00 || 36ED3  14E+00 B87E01 87E01 [ 14E02 33E+00 27E+00  2.7E+00 |
Benzo(a)pyrene | 34E+00 j| 22E-03  1.1E+00  2.0E+00  20E+00 [| 6.8E-03  3.3E+00 6.3E+00  6.3E+00 !
[Benzo(b)fiuoranthene | 3sE+00 || 35603 11E+00  91E-01  91E-01 || 1.2E-02 37E+00  3.1E+00  3.1E+00
enzo(g,h,ijperylene 23E+00 || 11E03  1.1E+00 64E+00  64E+00 || 2.7E-03 256400 1.5E+01  1.56+01 |
|'Benzo(k)ﬂuoranthene 32E+00 || 23803 1.1E+00 19E+00 1.9E+00 || 7.3E-03  34E+00  6.2E+00  6.2E+00 |
hrysene 3BE+00 || 34E-03 11E+00 97E-01 97E-01 || 1.3E-02 4.1E+00 37E+00  3.7E+00 |
Dibenzo(a,h}anthracene 6.1E-01 97E-04 1.1E+00 85E+00 B85E+00 || 6.0E04 67E-01 52E+00  5.2E+00
"Fluoranthene - Tl 7oE+00 || BAE-03  19E+00  22E-01  22E-01 || 57E-02  74E+00  15E+00  1.5E+00
|lindeno(1,2,3-cd)pyrene ) 25E+00 || 1.0E-03  1.1E+00 7.6E+00 76E+00 || 2.6E-03 2.8E+00  1.9E+01  1.9E+01
{{Phenanthrene | 40E+00 || "20E002°  1.0E+00 43602  43E-02 || 84E02  41E+00  1.7E01  1.7E-01
{{Pyrene - _ 58E+00 || 12E-02  1.0E+00  1.1E-01  11E-01 || 6.8E02 6.1E+00 6.6E01 _ 6.6E-01
44000 82603 || 24E-03 11E+00  1.7E+00  17E+00 || 20E-05  8.8E-03  14E02  1.4E-02
4,4'-DDE | 13E-02 || 96E-04 11E+00 87E+00  B87E+00 i 1.3E-05  15E-02 12601  1.2E-0t
4,4-DDT -  85E-03 (| 14E-03 1.1E+00 42E+00  42E+00 || 1.2E05 9.3E-03 _ 36E-02  36E-02
Aroclor-1254 | 52E01 || 14E03  11E+00 4.8E+00 4.86+00 || 7.0E-04  56E-01  25E+00  2.5E+00
‘" [lAroclor-1268 B 84E-02 || 34E-04 1.1E+00 53E+01 53E+01 | 28E05  94E02 4.5E+00  4.5E+00
[Dietdrin " | e3E-03 || 67E-03  14E+00  3.0E:01  30E01 | 42E-05 66E03 19E-03  19E-03
Technical Chlordane 43E-01 || 26E-03  1.JE+00  15E+00  15E+00 || 14E03 46E-01 65E01  6.5E-01
Antimony | 82E-01 || 2.06-03 - 50E-02  50E-02 || 1.3E03  0.0E+00  3.1E-02  31E-02
rsenic - 7.7E+00 4 1.0E02  25E-02  1.1E03  11E-03 || 7.7E-02  1.9E01  86E03  8.6E-03
Barum | 23E+02 || 34E-02  1.8E-02  68E02 6.8E-02 || 7.2E+00  4.2E+00  16E+01  1.6E+01
Beryllium ~31E+00 || 20E03 90E-03  50E02 50E-02 || 6.2E-03 28E-02 15601  15E-01
admium - | 1eE+00 || 44E-02  10E+00  42E-01  42E-01 || 74E02  17E+00 68E-01  6.8E-01
llchromium " 23E+02 || 82E-03 6.1E-02  43E-02  43E-02 || 1.9E+00  1.4E+01  9.0E+00  9.9E+0D
Cobalt T ] 13E+01 || 15803 24E-02  58E-03  58E-03 (| 20E-02  32E-01  75E-02  7.5E-02
ﬁ__ _'_:.__7__" T I 27%E+02 || 97E-02  20E-01  256-01 25601 || 20E+01  40E01  5AE+01  51E+01
) 45E+02 || 1.9E02  10E-01 99E02 99E-02 || 87E+00 4.6E+01  4.5E+01  4.5E+401
| 18E+03 || 16E-02 43E-02 4.1E-03 _ 41E-03 || 29E+01 7.0E+01  7.5E+00  7.5E+00
- 58E-01 || 26E-02 47E02 45E-05 45E-05 || 15E02 27E02  26E-05 _ 2BE-05
Molybdenum ) | saE+01 || 50E-02  1.9E-01  30E01  30E01 || 27E+00 1.0E+01  16E+01  16E+01
Selenium - | 70E01 || 136-01  1.0E-01 31E-02  31E02 || 94E-02 7AE02  22F-02  22E-02
Thallium | _46E01 || 8.0E-04 - 22602 22E02 || 37E-04 O0OE+00  1.0E-02  1.0E-02
Vanadium L 82E+01 || 97E-04 84E-03  25E-03 25E-03 || B.OE-02  69E-01 20E-01  20E-01
Zine o 29E+02 || 35E-01  36E+00  21E+00 2.1E+00 || 1.0E+02  1.0E+03 6.1E402  6.1E+02
Toxicity Equivalency - Mammals | s5E-05 || ) ) 0.0E+00  0.0E+00  O0.0E+00  0.0E+00
Toxicity Equivalency (PCB) -Mammals | 38E-05 | D.0E+00  0.0E+00  0.0E+00 _ 0.0E+0D
Footnotes:
a. Literature-derived BAFs are summarized in Table J-1.
b. Estimated plant and invertebrate concentrations calculated by multiplying the soil EPC concentration (mg/kg[dw] by the tissue-specific BAF
{mg/kglww]). Estimated tissue concentrations reported in units of mg/kg [wet weight tissue).
¢. Estimated small bird prey concentrations calculated by multiplying the estimated tissue concentration of soil invertebrates by the
small bird BAF (l.e., assumes vermivorous species).
S d. Estimated small mammal prey concentrations calculated assuming that plants and invertebrates each comprise 50% of the prey species
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TABLE L-19.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

p—
NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT Prepared:| 10-Apr03|  SJD
RECEPTOR: SHREW Checked:| 16-Jul-03 | RAR
" Estimated Daily Reference Reference Hazard Hazard
Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte Medium EPC EPC Units |  Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)
B Aluminum _8.9E.02 mg/ | 1.3E-02 mghkgd | 1.9E+00 1.9B+01 mg/kgd | 6.9E-03 6.9E-04
~ Benylium 5.5E-05 mgll | 82E-06 mgkgd | 6.6E-01 66E+00 mglkg-d | 1.2E-05 1.2E-06
- Chromum | 25E03 mgl. | 37E-04 mghkgd | 1.5E+03 15E+04 mgiked | 2.56-07  2.5E-08
Cobalt | 12E-04 ¥ mg/L 1.8E-05  mgkgd | 76E-02 76E01  mgkgd | 2.4E-04  24E05
Copper 7| 54E-03 mg/L__ | 80E-04 mgkgd | 42E-01 42E+00 mgkgd | 1.9603  1.9E-04
 lead 2.96-03 mg/ll | 43E-04 mgkgd | 1.3E+02 38E+02 mgkgd | 34E06  1.1E-06
B Manganese N 1.3E-01 magll. | 1.9E-02  mgkg-d | 8.8BE+01 28E+02 mglkgd | 2.2E-04  6.8E-05
B ~ Nickel {9E-03  mglL 29E-04 mgkgd | 31E+01 52E+01 mg/kgd | 94E-06  5.6E-06
7T selenium | 87E-05 mgll. | 1.3E-05 mgkad | 20E-01  3.3E-01 mgkgd | 6.4E-05  3.9E-05
7 Thafivm. | 7.4E06  mgl 1.1E-06  mgkgd | 14E-01 14E+00 ~mgkgd | 7.9E-08  7.9E-07
- Zinc 20E02 mgl 3.0E-03  mghkgd | 1.6E+02 32E+02 mgkod | 1.9E-05 94ED6
~__Nitrogen, Ammonia 3.9E-01 mgl | 58E-02  mgkgd | #N/A #NA 7
Toxicity Equivalency - Mammals | 5.6E-09 mg/l | 84E-10  mgkgd | 1.0E-06  1.0E-05 mgkoed | B4E04 B4ELD5
HAZARD INDICES: 1.0E-02 _ 1.1E-
Notes:
a. Estimated Daily Intake (EDI) calculated using parameters presented in Table [-7.
b. Reference Dose Values presented in Table D-4.
€. Hazard Quotients {HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
N
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TABLE L-19.3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE SOIL (0-2 feet) / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SOIL
EXPOSURE MEDIUM: SURFACE SOIL (0-2 feet)

EXPOSURE POINT: GREYSTONE MILL POND REACH -CT Prepared:] 10-Apr-03|  SJD

RECEPTOR: SHREW Checked:| 16-Jul-03 |  RAR
Estimated Daily Reference Reference Hazard Hazard :
Medium Daily Intake Dose Dose  Reference| Quotient  Quotient |
Analyte Medium EPC EPC Units| Intake®  Units | (NOAEL)® (LOAELY® Dose Units| (NOAEL)Y (LOAELY|
Anthracene 7.1E-01 mag/kg 26E-02 mghkgd | 20E+02 2.0E+03 wmgkod | 1.3E-04  1.3E-05 |
Benzo(a)anthracene | 3.1E+00 ma’kg 1.1E-01 mghkgd | 1.0E+00 1.0E+01 mghkg-d | 1.1E-01 1.1E-02
Benzo(a)pyrene ~ | 3.4E+00 mghkg | 11E-01 mgkgd | 1.0E+00 10E+01 mgkgd | 11E-01 11E-02 |
Benzo(b)fluoranthene 3.5E+00 mg'kg 1.3E-01 mg/kgd | 1.0E+00 1.0E+01 mghkgd | 1.3E-01  1.36-02 !
Benzo(g,h.i)perylene | 2.3E¥00 mglkg | 8.6E-02 mghkgd | 1.0E+00 1.0E+01 mghkgd | 8.6E-02  8.6E-03 |
Benzo(k)fluoranthene 3.2E+00 mgkg | 12E-01 mghkgd | T.0E+00 ~1.0E+01 mokgd | 12601  1.2E-02 |
Chrysene 3.8E+00 mg/kg 1.4E-01 mghkgd | 1.0E+00 1.0E+01 mgkgd | 1.4E-01 1.4E-02

~_ Dibenzo(a,h)anthracene | _B.1E-01 mghkg | 2.3E-02 mghkgd | 1.0E+00 1.0E+01 mghkgd | 2.3E02 23E-03
Fluoranthene | 7.0E+00  mglkg | 2.6E-01 mgkgd | 1.3E+02 2.5E+02 mgkgd | 21E-03  1.0E-03
~Indeno(1,2,3-cd)pyrene | 25E+00  mgkg | 9.3E-02 mgkgd | 1.0E400 1.0E+01 mgkgd | 9.3E-02  9.3E-03
Phenanthrene | 4.0E+00 mghkg | 1.56-01 mghkgd | 1.5E+01 15E+402 mgfkgd | 9.7E-03  9.7E-04

B Pyrene " 5.8E+00 mgkg | 21E-01 mgkgd | 7.5E+01 1.3E+02 mgkgd | 29E-03 1.7E-03
i 44000 8.2E-03 mgkg | 3.0E-04 mgkg< | BOE-O1 ~ 40E+00 mghkgd | 3B8ED4  7.6E05
_ 44-DDE | 13E02 mgkg | 49E-04 mgkgd | BOE-01 4.0E+00 mg/kg-d | B.2E-04 1.2E-04
- 4,4-DDT | &5E-03 makg | 31E-04 mofkg<d | BOE-01  4.0E+00 mg/kgd | 3.9E04 7.9E05
i Aroclor-1254 | 52E-01 makg | 1.9E-02 mgkgd | 6.8E-02 6.8E-01 mg/kgd | 2.8E-01  2.8E-02
Aroclor-1268 | B.4E-02 mgikg | 31E-03 mgkgd | 6.8E-02 6.8E-01 mglkg-d | 46E-02  4.6E-03

Dieldrin | 63E03 mglkg | 2.3E-04 mgkgd | 28E-02 28E-01 mghkgd | 84E-03  B.4E-04

Technical Chiordane | 4.3E-01 molkg | 1.6E-02 mgkgd { 4.6E+00 G.2E+00 mgkgd ( 35603  1.7E-03
Antimony | s2E-01 ma/kg | 2.3E02 mgkgd | 2.6E-02  26E-01 mgkgd | B.8E-01  8.8E02

. Arsenic | 7.7E+00 mgkg | 2.8E-01 mgkgd | 1.3E-01  1.3E+00 mg/kg-d | 2.3E+00  2.3E-01
o Baium | 23E+02 molkg | 85E¥00 mghkgd | 7.5E+01  16E+02 mgkgd | 1.1E-D1  53E-02
BeryHlium ~ 34AE+00 mg/kg | 1.1E-01 mgkgd | 6.BE-01  6.6E+00 mgkgd | 17E-01  1.7E-02

Cadmium - 1.6E+00 mgfkg | 6.0E-02 mghkgd | 1.0E+00  1.0E+01 mg/kg-d | 6.0E-02  6.0E-03

. Chromium | T 2302 malkg | 8.5E+00 mgkgd | 1.5E+03 1.5E+04 mgkgd | 58E-03  5.8E-04
-~ Cabait 17 136+07 7 mghkg | 48E01 “mgkgd | 7.6E-02  7.6E-01 mg/kgd | 64E+00  6.4E-O1
Copper 1 24E+02 mgikg | 7.6E+00 mokgd | 42E-01 42E+00 mg/kg-d | 1.8E401  1.8E+00

Lead T aBE02 mghkg | 1.7E+01 mgkgd | 1.3E+02 38E+02 mghkgd | 1.3E-01 4.4E-02

Manganese 1.8E+03 mgkg | 6.86+01 mgkgd | 8BE+01 28E+02 mgkgd | 7.7E-01  24E-01

Mercury | _ss8E01 mgkg | 21602  mgkgd | 26E-01 26E+00 mgkgd | 81E-02  81E-03

Molybdenum | 54E+D1 mglkg | 2.0E+00 ~ mokgd | 1.8E-01 1.9E+00 mgkg-d | 1.0E+01  1.0E+00

[ Selenium B 7.0E-01 makg | 26E02 mgkgd | 2.0E-01 3.3E-01 mgkgd | 1.3E-01  7.9E-02
Thalium | 4.6E-01 mgkg | 1.7E02  mgkgd | 1.4E-01  14E+00 mgkgd | 12E-01  1.2E-02

I Vanadium T | 82E+01 mgkg | 3.0E+00  mgkgd | 4.2E-01  21E+00 mg/kg-d | 7.2E400  1.4E+00
o zne | 2eE«02 mgkg | 11E+01 mokod | 1.6E+02 32E+02 mgkgd | 6.6E-02  3.3E-02
Toxicity Equivalency - Mammals | 5.5E-05 mglkg | 2.0E-06 makgd | 10E-06  1.0E-05 mgkgd | 2.0E+00 2.0E-01
Toxicity Equivalency (PCB) - Mammals|  3.86-05 mg/kg | 14E-06 mgkgd | 1.0E-06 1.0E05 mgkgd | 1.4E+00  1.4E-01

" HAZARD INDICES: 5.1E+01  6.2E+00

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-7.

b. Reference Dose Values presented in Table D-4,

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : TERRESTRIAL PLANTS / SHREW

TABLE [-19.4

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND b
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 1
EXPOSURE MEDIUM: TERRESTRIAL PLANTS
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared:| 10-Apr-03]  SJD
RECEPTOR: SHREW Checked:| 16-Jul-03 | RAR
Estimated Dally Reference Reference Hazard Hazard
Mediem Daily Intake Dose Dose Reference | Quotient Quotient
Analyte Medium EPC EPC Units | Intake® Units | (NOAEL)® (LOAEL)" Dose Units| (NOAEL)Y® (LOAELY
Anthracene 15602 mghkg | 15603 mgikgd | 2.0E+02 20E+03 mgkgd | 7.7E06  7.7E-07
Benzo(ajanthracene | 1.1E-02 mgkg | 1.2E-03 mgkgd | 1.0E400 1.0E+01 mgkgd | 1.2E-03  1.2E-04
Benzo(ajpyrene | 6.8E-03 mghkg | 7.2E-04 mgkgd | 1.0E+00  1.0E+01 mghkgd | 7.2E-04  7.2E-05
_ Benzo(bjfuoranthene | 12E-02  mgkg | 1.3E-03 mgkgd | 1.0E+00 1.0E+01 mgkgd | 1.3E-03  13E-04
Benzo(g.h,jperylene 2.7E-03 mgkg | 2.8E-04 mgkgd | 1.0E+00 1.0E+01 mgkgd | 2.8E-04 2B8E-05
Benzo(k)fluoranthene | 7.3E-03 mgkg | 7.7E-04 mgkg<d | 1.0E+00  1.0E+01 mgkgd | 7.7E-04  7.7E-05
Chrysene 1.3E-02 mghkg | 14E-03 mgkgd | 1.0E+00 1.0E+01 mgkgd | 1.4E-03  1.4E-04
Dibenzo(ah)anthracene | 6.0E-04 mo/kg | B.3E-05 mgikgd | 1.0E+00 1.0E+01 mgkgd | 6.3E-05  6.3E-06
Fluoranthene | sTEC2 mg/kg | B.OE-03 mgkg<d | 1.3E+02 25E+02 mg/kgd | 4.BE-05 24E-05
Indenof1,2,3cdjpyrene | 26E-03  mghkg | 27E-04 mgkg¢ | 1.0E+00 1.0E+01 mgkg-d | 27E-04  2.7E-05
Phenanthrene | B81E02 mgkg | 85E-03 mgfkgd | 1.5E+01 1.5E+02 mgtkgd | 57E-04  5.7E-05
Pyrene T ] 6.8E-02 ma/kg 71E-03 mg/kgd | 7.5E+01 1.3E+02 mghkgd | 95E-05 57E-05
44DDD | 2.0E-05 mghkg | 21E-06 mghkgd | BOE-01T  4.0E+00 mgkgd | 26E-06  5.3E-07
44DDE | 13E05  mgkg | 1.3E06 mgkgd | 8.O0E-01 4.0E+00 makgd | 1.7E-06  3.4E-07
44DDT | 12E05 mgkg | 13E-06 mokgd | 8.0E-01 4.0E+00 mgkgd | 1.6E06  3.2F "7
Aroclor-1254 | 7.0E-04 mgkg | 74E-05 mgkgd | 6.8E-02 B8E-01  mghkgd | 11E-03 1.
Aroclor-1268 2 BE-05 mglkg | 3.0E06 mgkgd | 6.8E02 6.8E01 mgkgd | 43E-05 4.3t-ub
Dieldrin | 42E05 mglkg | 44E06 mghkg<d | 28E-02 28E01 mgkgd | 16E-04  1.6E-05
Technical Chlordane 1.1E-03 mglkg | 12E-04 mgkgd | 4.6E400  Q2E+00 mgkgd | 26E05  1.3E-05
Antimony | 1.3E03  mgkg | 1.3E-04 mgrkgd | 26E-02 26E-01 mgkgd | 5.1E-03  51E-04
Arsenic | 77E-02 mg/kg | 81E03 mgkg< | 1.3E-01 1.3E+00 mgkgd | 6AE-02  6.4E-03
Barium - “ | 72E+00 mokg | 7.6E-01 mgikgd | 7.5E+01 1.6E+02  mgkgd | 1.0E-D2  4.7E-03
B Beyium | 62E03  mghkg | 6.5E-04 mghkgd | 66E-01  6.6E+00 mgkgd | 9.8E-04 9.8E-05
' Cadmum | 74E02  mghkg | 7.5E-03 mghkgd | 1.0E+00 1.0E+01 mgkgd | 7.5E-03  7.5E-04
B Chromium | 18E+00 mgkg | 2.0E01 mgkgd | 1.5E+03  1.5E+04 mgkgd | 14E-04 14E-05
- Cobalt | 20E02 mgkg | 21E03 mgkgd | 76E-02 76E-D1 mgkgd | 27E-02  2.7E-03
Copper | 2.0E+0d mg/kg | 24E+00 mgkgd | 42E-01  42E+00 mgkg-d | 5.0E+00  50E-01
lead 8.7E+00 mgkg | 91E01 mghkgd | 1.3E+02  38E+02 mokgd | 7.2E-03  2.4E-03
Manganese | 2.8E+0d mgkg | 34E+00 mgtkgd | 8.8E+01 28E+02 mgkgd | 3.5E-02  1.1E-02
Mercury | T15E02 mgfkg | 1.6E-03  mgikgd | 26E-01 26E+00 mgkg-d | 6.0E-03  6.0E-04
Molybdenum | 27E+00  mgkg | 28201  mghkgd | 19E-01 19E+00 mgkgd | 1.5E+00  1.5E-01
Selenium | "91E-02  mgkg | 95E-03 mgkgd | 20E-01  3.3E-01 mgkgd | 48E-02  29E-02
Thatfium | "37E-04  mgkg | 3.9E05 mgkgd | 14E-01 14E+00 mgkgd | 28E-04  2.8E-05
Vanadium | 8.0E-02 mgkg | 84E03 mgkgd | 42E-01 21E+00 mgkg<d | 20E-02  4.0E-03
Zine | 10E+02 mg/kg | 1.0E+01 mgkod | 1.6E+02  3.2E+02 mgkgd | 6.6E-02  3.3E-02
Toxicity Equivalency - Mammals 0.0E+00  mghkg | 0.0E+00 mgikgd | 1.0E06 _ 1.0ED5 _ mgkgd | 0.0E¥00  0.0E+00
Toxicity Equivalency (PCB)- Mammals | 0.0E+00  mgkg | 0.0E+00 mgkgd | 1.0E-06 10E-05 mgkgd | 0.0E+00  0.0E+00
[ HAZARD INDICES: 6.8E+00 7 .4E-01

Notes:

a. Estimaled Daily Intake (EDI) calculated using parameters presented in Table I-7.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients {HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL.- or LOAEL-based Reference Dose.
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CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SOIL INVERTEBRATES / SHREW

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: SOIL INVERTEBRATES

TABLE L-19.5

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |

b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) catculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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EXPOSURE POINT: GREYSTONE MILL POND REACH - CT Prepared:] 10-Apr-03 | SJD
RECEPTOR: SHREW Checked:| 16-Jul-03 RAR
Estimated Daily | Reference Reference Hazard Hazard
Medium Daily Intake Dose Dose Reference | Quotient  Quotient
h Analyte Medium EPC EPC Units | Intake® Units (NOAELY® (LOAEL)® Dose Units} (NOAELF (LOAEL)Y
4,4 DDD 1.3E-03 mg/kg | 8.4E-04 mgkgd | BOE-D1 _40E+00 mgkgd | 1.1E03 _ 2.1E-04
| ~ 44'DDE | 1.7E-03  mgkg | 1.1E-03 mgkgd | B.OE-D1 40E+00 mgkgd | 13E03 27E-04
 a4DpoT  9.6E-04 mgkg | 6.1E-04 mgkgd | S.0E-01 4.0E+00 mghkgd | 7.6E-04  1.5E-04
alpha-Chlordane  1.4E-03 mghkg | O4E-04 mglkad | 46EF00 926400 mgkgd | 20E-04  9.9E-05
. Aroclor, Total _5.0E-02 mglkg | 32E02  mghkgd | 6.8E-02 6BE-01  mghkgd | 4.7E-01  ATE02
~ Aroclor-1254 | 3.9E-02 mghkg | 2.5E-02 mghkgd | 68E02 6BE-01 mgkg-d | 36E-01 36E02
[ Aroclor-1268 1.1E-02 mgkg | 7.2E03 mgkgd | 6.8E-02  68E-01 mgkgd | 1.1E01  1.1E02 |
— Dieldrin  B.1E-04 mgkg | 51E-04 mgkgd | 28E-02 28E-01 mgkgd | 1.9E02  1.9E-03 .
~ Endosulfan Sulfate | 14E-03 __ mgkg | 86E-04 mgkgd { 1.7E-01 25E+00 mgkgd | 51E-03  3.4E-04 |
L. gamrna—Chiordane 1.3E-03 mg/kg " 8.1E- _(_]4_ mgkg-d | 4.6E+00 9.2E+00 mgfkg-d 1.8E-04 B.8E-05
Heptachlor Epoxide | 3.1E-04 mglkg | 2.0E-04 mgkgd | 2.5E-02 25E-01 mghkgd | 7.8E-03  7.8E-04
~ Technical Chlordane | 4.1E-02  mgkg | 2.6E-02 mgkgd | 46E+00 92E+00 mgkgd | 56E-03  2.8E-03
[ Antimony  2.2E-01 mgkg | 14E-01 mgkod | 26E-02 26E-01 mgkgd | 54E+00  54E-01
r Arsenic 7| 60E-01 T mghkg | 38E-01 mgkgd | 1.3E01  13E+00  mghkgd | 3.0E400  3.0E-01
0 Barium | 3sE*01 mglkg | 2.38+01 mgkgd | 7.5E+01 16E+02 mg/kgd | 3.0E-01  14E-01
/| Beyium " | "2B5E-01 _ mgkg | 16E-01 mghkgd { 66E-01 66E+00 mgkgd | 24E01  24E-02
Cadmium 3.0E+00 mgkg | 1.9E+00 mghkgd | 1.0E+00 1.0E+01 mgkgd | 1.9E+00  1.9E-01
i ~ Chromium '9.5E+00  mg/kg | 6.0E+00 mgkgd | 15E+03 15E+04 mohkod | 41E03  41E-04
 Cobat " | 12E*00  mgkg | 7.3E01 mgkgd | 7.6E-02 76E-01 mgkgd | 9.6E+00  9.6E-01
" Copper i 14E+01  mg/kg | 8.8E+00 mgkgd | 42E-01 42E+00 mgkgd | 21E+01  2.1E+00
~ lead | 28E+01  mgkg | 1.8E+D1 mghkgd | 1.3E+02 38E+02 mgkgd | 14E-01  4.8E-02
_ Manganese | 23E+02  “mghkg | 14E+02 mgkgd | 8.8E+01 28E+02 mghgd | 1.6E+00  5.0E-01
 Mereury 48E02 | mghkg | 3.0ED2 mghkgd | 26E-01 26E+00  mghkg-d | 14E-01__ 11E-02
 Mercury (methyl) 4.0E-03 mgkg | 2.5E-03 mghkgd | 32E02 16E01 mgkg-d | 7.8E02  1.6E-02
__ Molybdenum 23E+00  mgkg | 14E+00 mgkg< | 1.9E-01 19E+00 mgkg-d | 7.6E+00  7.6E-01
Nickel 5.0E+00 mg/kg | 31E+00 mgkg< | 3.1E+01  5.2E+01 mgkgd | 1.0E-01  6.1E-02
e Selenium ~ 5.6E-01 mg/kg | 35E-01 mghkgd | 2.0E-01  3.3E-01 mgkgd | 1.8E+00  1.1E+00
N Silver " 19E-01  mgkg | 1.2E-01 mghkgd | 22E+01  22E+02 mgkgd | 53E-03 53E-04
 Thallum | s5E-02 mg/kg | 35E-02 mgkgd | 14E-01 14E+00 mgkgd | 25E-01  2.5E-02
i Vanadium | T40E+000 " mgkg | 25E+00 mghkg<d | 42E-01  21E+00 mgkg-d | 6.0E+00  1.2E+00
Fa. Zinc  B5E+01  mghkg | 54E+01 mgkg<d | 16E+02 32E+02 mgkgd | 3.4E-01  1.7E-0f
~ Toxicity Equivalency - Mammals 3BE-06  mgkg | 2.2E-06 mgkgd | 1.0E-06 1.0E-05 mgtkgd | 22E+00  2.2E-01
Toxicity Equivalency (PCB) - Mammalsl 11E-05  mgkg | 6.9E-06 mgkgd | 1.0E06  1.0E05 mghkgd | 6.9E+00  6.9E-01
| HAZARD INDICES: 7.0E+G1  9.1E+00
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TABLE L-19.6

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH - CT

RECEPTOR: SHREW Prepared:| 10-Apr-03 SJD
TOTAL RISK (Hl):  1.3E+02 Checked:| 16-Jul-03 RAR
Exposure Medium®
Surface Temestrial Temestrial ~ Small Small | Combined  Percent
Analyte Water Soil Plants Inverts Birds Mammals HQs® Contribution®
Copper o 1.9E-03 1.8E+01 5.0E+00 2.1E+01 s - 4.4E+01 34%
Molybdenum 1.0E+01  1.5E+00 7.6E+00 - - 2.0E+01 | 15%
Cobalt “ | 24E-04 BA4E+00 2.7E-02 9.8E+00 - - 1.66+01 |  13%
/anadium ] 7.2E400 2.0E-02  6.0E+00 - - | 13Ev01 | 10%
oxicity Equivalency (PCB) - Mammals 1.4E+00 - 6.9E+00 - - 8.3E+00 7%
ntimony 1 8.8E-01 5.1E-03 5.4E+00 - -  6.3E+00 5%
Arsenic ] 23E+00  64E-02  3.0E+00 - . 5.3E400 | 4%
Toxicity Equivalency - Mammals | 8.4E-04 2.0E+00 - 220 - - 4.2E+00 %
Manganese | 22604 77E01 35E-02 1.66+00 . - | 248400 | 2%
Selenium 64E-05 13E-01 48E02 18E+00 2 z 20E+00 | 2%
ﬁadmium 6.OE-02 75603 19E+00 - - | 1.9E+00 | 2% |
Aroclor-1254 - === 2.8E-01 1.1E-03  3.6E-01 - - |se4E01 | 1%
iZing 19E-05 66E-02 66E-02 3 AE-D1 - - 4TEON | 0%
lAroclor, Total T ATE01 . 47E01 | 0%
Barium i 11E-01  1.0E-02 3.0E-01 . - 43E-01 | 0%
Berylium | 12605 17E-01 98E-04 2.4E-01 - - | 41E01 | 0%
Thallium - | 79E06 1.2E-01 28E-04 25E-01 - - 3.7E-01 0%
Nl ead R '34E-06 1.3E-01 7.2E-03 14E-01 - - | 2801 | 0%
Mercury o ' 81E-02 6.0E-03 1.1E-01 =B - | 2004 0%
oclor-1268 ) 46E-02  43E-05 1ME01 - -} 15E-01 | 0%
Chrysene o 14E-01 14803 - - 14E-01 0%
Benzo(bjfluoranthene B 13601 f3E03 = = - C13E-01 | 0%
Benzo(k)fluoranthene o 12601 77604 - : 1.2E-01 0%
Benzo(a)anthracene 11E-01 12603 - - C12E01 | 0%
Benzo(a)pyrene - 1.1E-01  7.2E-04 - o 1.1E-01 0%
Nickel B 9.4E-08 1.0E-01 - 1.0E-01 0%
Indeno(1,2,3-cd)pyrene . 9.3E-02  2.7E-04 _ = - 9.3E-02 0%
Benzo(g,h,l)perylene N 86E-02  2.BE-04 - - B8.6E-02 0%
Mercury (methyl) i ~ T8E02 | 7.8E-02 0%
Dieldrin - 84E-03  16E-04 18E02 - - | 27E-02 0%
Dibenzo(a,h)anthracene 23E-02 63E-05 - - 23802 | 0%
Phenanthrene - 9.7E-03 57E-04 - - 10E-02 | 0% |
Chromium . - 25607 658E-03 14E-04 4.1E-03 - 1.0E-02 | 0%
Technicat Chlordane ‘ 35E-03 286E-05 66E03 - - 9.1E-03 0%
Heptachlor Epoxide T 7803 78E-03 | 0%
Aluminum - 6.9E-03 T 6.9E-03 0%
Siver T 53E03 53E-03 | 0%
Endosulfan Sutfate .  51E03 51E-03 0%
Pyrene 1 20E-03 95605 - - C3.0E-03 | 0%
Fluoranthene 24iE-03 48E05 - - 21E-03 | 0%
44DDE 6.26-04 17606 1.3E03 - - 206-03 | 0%
44-DDD S 7T 3gE04 28E06 11E03 - - 1.4E-03 0%
44-DDT N 39504 16E-06 76E4 - - 12603 { 0%
alpha-Chlordane T 2.0E-04 - 2.0E-04 0%
lgamma-Chiordane 1.8E-04 18E-04 | 0%
51226.24
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TABLE L-19.6
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
p—_— CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: SHREW Prepared:| 10-Apr-03 SJD
TOTAL RISK (HI):  1.3E+02 Checked:| 16-Jul-03 RAR

Exposure Medium®

Surface Terrestrial Terestrial  Small Small Combined Percent
Analyte Water Soil Plants inverts Birds Mammals| HQs®  Contribution®

Anthracene . B 1304 77E-06 - - 14E-04 | 0%
bis(2-Ethylhexyl)phthalate | B -
heta-BHC

[ldelta-BHC
{IMethoxychlor

[Endrin

IAroclor-1248
Aroclor-1242
Iron o
Toxicity Equivalency - Birds
Toxicity Equivalency (PCB) - Birds

TOTAL MEDIUM-SPECIFIC RISK 1.0E-02 | 5.1E+01 | 6.BE+00 | 7.0E+01 - - 1.3E+02
PERCENTAGE OF TOTAL RISK 0% 40% 5% 54% . 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was nota CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

51226.24
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TABLE L-19.7
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPEGIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: SHREW Prepared:| 10-Apr-03 SJD
TOTAL RISK (HI)}: _ 1.6E+01 Checked:| 16-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Temestrial ~ Small Small Combined Percent
Analyte Water Sail Plants Inverts Birds Mammals HQs® Contribution®
Copper 1.9E-04 1.8E+00 50E-01 21E+00 - - | 44E+00 2%
Vanadium B 1.4E+00  40E03  12E+00 - - | 27E+00 |  16%
Molybdenum 1.0E+00  1.5601 76E01 - - | 206+00 | 12%
Cobalt ' T | 24E05  B4E-01  27E03  9.6E-01 - - 1.6E4+00 |  10%
Selenium - 39E05 7.9E02 29E02 1JE+00 - - | 1.2E+00 | 7%
Toxicity Equivalency (PCB) - Mammals 1.4E-01 ST TTegE0N - - 83E-01 | 5%
Manganese 6.8E-05 24E-01  1iE-02 50E01 - - | 78601 | 5%
Antmony n B.8E-02 5.1E-D4 54E-01 - - 6.3E-01 | 4%
Arsenic - B 23E-01  64E-03  30E-01 - ’ 53601 | 3%
Toxicity Equivalency - Mammals | 8.4E-05  2.0E-01 - 22801 - -} 42E01 3%
Zinc - 7| 94E06 33E-02 33E-02° 1JEO01 - - 23E-01 1%
Barium T T N 53602 47E-03  14E-01 - -} 20E01 1%
Cadmium ] o B.0E-03 75E-04 1.9E-01 - - 1%
lead B N 11E-06  4.4E-02  2.4E-03 48E-02 - - 1 1%
Aroclor-1254 S 28E02 11E-04 36E-02 - - 0%
Nickel | 56E06 - BME2 0%
Araclor, Total 1 i 47E02 N } 0%
Beryflium 12606 1.7E-02 98E-05 24E02 - - 4.1E-02 0%
lfha[iium 79E-07 12E-02 28E05 25E02 - - 3.7E-02 0%
{[Mercury 81E-03 6.0E-04 11E-02 - - - | 20E-02 0% |
Mercury (methyl) il C16E02 1.6E-02 0%
roclor-1268 - 46E-03 43E06 11E02 - - 15602 | 0% |
Chrysene - - 14602 14804 - - | 14E02 0%
Benzo(b)fuoranthene 13E-02 13E04 - - C13E02 [ 0%
{{Benzo{k)fluoranthene ) 126002  77E05 - - | 12802 | 0%
[[Benzo(@anthracene 11E-02  12E-D4 - 1.2E-02 0%
Benzo(a)pyrene 11E02  7.2E-05 - - | 11E02 | 0%
Indeno(1,2,3-cd)pyrene - 9.3E03 2.7E-05 5 - | 93603 | 0%
Benzo(g,h,i)perylene N 8.6E-03 2.8E-05 - - 8.6E-03 0%
‘echnical Chlordane i 17603 13E05 28E03 - - 4.56-03 0%
Dieldrin - 84E-04 16E-05 1.9E-03 - - | 2703 | 0%
Dibenzo(a,h)anthracene ) 23E-03 6.3E-06 = = | 230 | 0%
Pyrene I 17E-03  57E-05 - - | 18E03 | 0%
Fluoranthene i 1.0E-03  24E-05 - 1.1E-03 0%
Phenanthrene ) B 97E04 57E-05 = = C10E-03 | 0%
Chromium - 25E-08  58E-04 14E-05 41E-D4 - - | 1.0E-03 0%
Heptachlor Epoxide U 7BEOG4 7.86-04 | 0%
Awmingm | ese0sa T T - | B89E-04 | 0%
Siver B . - C 5304 | B3E04 | 0% |
4'-DDE - ) 12604 34E07 27804 - - 3904 0%
Endosulfan Suifate D P 34E4 34E-04 | 0%
4-DDD - 76E-05 53E-07 2JE-04 - - | 28804 | 0%
ADpOT - 79E-05 32E-07 15E04 - - 23E-04 | 0%
alpha-Chlordane e TTegE0s 9.9E-05 0%
gamma-Chlordane 8.8E-05 B B8E05 | 0%
51226.24
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TABLE L-19.7

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: GREYSTONE MILL POND REACH -CT

RECEPTOR: SHREW Prepared:{ 10-Apr-03 SJD
TOTAL RISK (Hl): 1.6E+01 Checked:|{ 16-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Temestrial ~ Small Small | Combined Percent
Analyte Water Soil Plants Inverts Birds Mammals{ HQs®  Contribution®
[Anthracene 1.3E-05  7.7E-07 - - 14E-05 [ 0% |
libis(2-Ethylhexyl)phthalate N R S S _—
petaBHC S N
deftaBbC 4 o e
Methoxychlor - R .
Endin o B L o R
Aroclor-1248 e S ]
Aroclor-1242 o 77777 - o o R
ﬂrmfl_,i, o e — e et e _ . I
Toxicity Equivalency - Birds B . B i B L N I
Toxicity Equivalency (PCB) - Birds e R L ]
| N —— _ _ —— S [ S
TOTAL MEDIUM-SPECIFIC RISK 1.1E-03 | 6.2E+00 | 7.4E-01 | 9.1E+00 - . 1.6E+01
PERCENTAGE OF TOTAL RISK 0% 39% 5% 57% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
51226.24
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TABLE L-20.1
ESTIMATED TERRESTRIAL PREY TISSUE CONCENTRATIONS DERIVED USING LITERATURE-BASED BAFs

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

SCENARIO TIMEFRAME: CURRENT/FUTURE

NORTH PROVIDENCE, RHODE ISLAND

MEDIUM: SOIL

EXPOSURE MEDIUM: TERRESTRIAL PREY
EXPOSURE POINT: ALLENDALE POND REACH - CT

Prepared:

9-Apr-03

SJD

Checked:

17-Jul-03

RAR

Literature-based BAFs®

Estimated Tissue Concentration

Medium EPCY[ Terrestial Terrestrial Small || Terrestial Termestrial Small Small
Analyte Value Piants Inverts  Small Birds Mammals | Plants®  Inverts® Birds®  Mammals®
nthracene 50E-01 || 2.1E-02  1.0E+00  42E-02  42E-02 |[ 1.0E-02 51E-01 21E02  2.1E-02
Benzo(a)anthracene ~ | 1E+00 || 3.6E-03  1.1E+00 B87E-01  87E-01 || 3.9E-03 11E+00  93E-01  9.3E-01
Benzo(a)pyrene | 99E01 || 2.2E-03 1.1E+00 20E+00 2.0E+00 || 22E-03 1.1E+00 2.0E+00  2.0E+00
Benzo{b)fiuoranthene | T1eEv00 || 35E-03  11E+00  91E-01 _ 9.1E01 || 58E-03  17E+00  1.5E+00  1.5E+00
Benzo(g,h,ijperylene | B0E01 || 1.1E03  1.1E+00 6.4E+00 _ 6.4E+00 || 57E-04  54E01  3.2E+00  3.2E+00
Benzo(k)fluoranthene | 6.5E-01 23E-03  11E+00 19E+00  1.9E+00 || 1.5E-03  7.0E-01  1.3E+00  1.3E+00
Chrysene | 12E+00 || 34E03  14E+00  9.7E-01 _ 9.7E-01 [ 40E03  13E+00 1.1E+00  1.1E+00
Dibenzo(a,h)anthracene  35E01 || 9.7E-04  1.1E+0D 85E+00  85E+00 )] 34E-04  38E-0f  3.0E+00  3.0E+00
Fluoranthene T 24E+00 || 81E-03  1.1E+00 22E-01  22E-01 || 2.0E02 26E+00  5.3E-01  5.3E-01
Indeno(1,2,3-cd)pyrene _ 53E-01 || 1.0-03 1.1E+00 7.6E+00 7.6E+00 |l 5.5E-04 57E-01  4.0E+00  4.0E+00
Phenanthrene 1.6E+00 || 2.0E-02 1.0E+00 4.3E.02 4.3E-02 || 3.3E-02 1.7E+00 7.1E-02  7.1E-02
Pyrene - | 22E+00 || 12E02  1.0E400  1.1E-01 _ 1.1E-01 [[ 26E-02 23E+00  26E-01  2.6E-01
4,4-DDD 7 | o6Ew03 || 24E-03  11E+00 1.7E+00  1.7E+00 || 2.3E-05  1.0E-02 1.7E-02 _ 1.7E-02
4,4-DDE - | 18E02 || 96E04 1.1E¥00 87E+00  B7E+00 | 1.8E-05 20E-02  16E-01 _ 1.6E01
4,4-DDT ) 28E-02 || 14E-03 1.1E+00 4.2E+00  4.2E+00 | 4.0E-05  30E-02  12E-01  1.2E-01
Aroclor-1248 T B7E01 || 2.0E-03  1.1E+00  2.4E+00  24E+00 || 1.1E-03  61E-01  1.4E+00  1.4E+00
Aroclor-1254 ) 21E+00 || 14E-03  1.1E+00  4.8E+00  4.8E+00 || 2.8E-03  22E+00 9.9E+00  9.9E+00
beta-BHC 31E-03 || 51E-02 1.0E+00 9.1E-03  9.1E-03 || 1.6E-04 3.2E03 28E-05 28E-05
Dieldrin _ | T8sE-03 || 67E-03  11E+00 30601 _ 30E01 || 58E-05 91E03  26E-03 2.6E03
[Endrin 8.7E-03 || 7.6E-03 1.1E+00 24E01  24E-01 || 6.6E-05 91E-03  21E-03  2.1E-03
Technical Chlordane i 6.1E-03 || 26E-03  11E+00 1.5E+00  1.5E+00 || 1.6E-05  6.5E-03  9.2E-03  9.2E-03
Antimony i ) 596-01 || 20E03 - 50602 50E-02 || 1.2E03 00E+00  3.0E02  3.0E-02
Arsenic | 23E+00 || 10E-02 28E-02 11E-03  1.1E-03 || 23E-02 57E-02 26E03  2.6E-03
Barium o " 35E+01 || 31E-02  1.8E-02 68E-02 68E-02 || 11E+00 64FE-01  24E+00  2.4E+00 |
Beylium " | 49E01 || 20E03  90E-03  50E-02 _ 50E-02 || 9.9E04 44E-03  25E-02  2.5E-02
Cadmium j 21E-01 || 44E-02 1.0E+00 42E-01  42E-01 || 9.3E03 22E01 89E02  8.9E-02
(Chromium 1.2E+01 || 82E-03 6.1E02  4.3E-02 43E02 || 9.9E-02 74E-01  52E-01  5.2E-01
Cobalt 53E+00 || 15E-03 24E-02 58E-03 58E-03 [| 7.9E-03 1.3E-01 31E-02  3.4E-02
Copper - 1.7E+01 || 97E-02 20E-01  25E-01 25601 || 1.6E+00  33E+00 4.2E+00  4.2E+00
leaed 52E+01 || 1.9E-02 1.0E01 ©0OE-02 99E-02 || 1.0E+00 54E+00  52E+00  5.2E+00
Manganese . 33E+02 || 1.6E-02 4.3E02 44E-03 41E-03 || 52E+00 1.4E+01  1.3E+00  1.3E+00
Mercury T | esE02 || 2602 47602 45E05  4SE05 || 1.8E-03  32E03  3.1E-06  3.1E-06 |
Molybdenum 226400 || 50E-02 1.9E-01  30E01 30E-01 || 14E-01  43E01 67E01  6.7E-01
Selenium 14E+00 || 13801  10E-01  31E-02 34E-02 || 1.8E-01  14E-01 44E-02  4.4E-02
anadium 7 I 17E+01 || 97E-04 84E-03 25603 25E-03 || 1.7E-02  14E-01 42602  4.2E-02
Zine | edE+01 || 35E-01 36E+00  24E+00  21E+00 || 24E+01  22E+02  13E+02  1.3E+02
oxicity Equivalency - Mammals | 8.3E-04 || * 0.0E+00  0.0E+00  0.0E+00  0.0E+00

Footnotes:
a.
b.

Literature-derived BAFs are summarized in Table J-1.
Estimated plant and invertebrate concentrations calculated by multiplying the soil EPC concentration (mg/kg[dw] by the tissue-specific BAF

(mg/kg[ww]). Estimated tissue concentrations reported in units of mg/kg [wet weight tissue].

small bird BAF (l.e., assumes vermivorous species).

. Estimated small bird prey concentrations calculated by multiplying the estimated tissue concentration of sail invertebrates by the

Estimated small mammal prey concentrations calculated assuming that plants and invertebrates each comprise 50% of the prey species

diet (i.e., omnivore); the sum of 50% times the estimated tissue concentrations of plants and invertebrates was multiplied by the small mammal BAF

ShorttailedShrew - AR.xls
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CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / SHREW

TABLE L-20.2

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND S
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER
EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: ALLENDALE POND REACH -CT Prepared:| 9-Apr-03 SJD
RECEPTOR: SHREW Checked:| 17-Jul-03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference| Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAELY
bis(2-Ethylhexyl)phthalate | 1.0E-03  mglL | 1.5E-04 mgkgd | 1.8E+01 1.8E+02 mg/kgd | 8.1E-06  8.1E-07
alpha-Chiordane | 6.9E-07  mglL | 1.0E07 mgkgd | 46E+00 9.2E+00 mgkg-d | 22E-08  1.1E-08
Endosulfan Sulfate | 59E-05  mglL | 88E-06 mgkgd | 17E-01 25E+00 mghkgd | 52E05 35E-06
| gamma-Chiordane "25E-05  mgl | 37E06  mghkgd | 46E+00 9.2E+00 mgkgd | 81E-07  4.0E-07
Auminum | 'B5E01  mg/l | 96E02 mgkgd | 1.9E+00 1.9E+01 mgkgd | 50E-02  5.0E-03
Berylium 50E-05 mg/l | 7.4E06 mgkgd | 66E01 6.6E+00 mgkgd | 1.1E-05  1.1E-06
Chromium '5.1E-03 mg/L 7.6E04 mgkgd | 1.56+03  15E+04 mgkgd | 52E-07 52E-08
Cobalt 6OE-04  mgll | B9E05 mgkgd | 76E02  7.6E-01 mgkgd | 1.2E03 12604
~ Copper 13602  mgl | 20E-03 mokgd | 4.2E-01 42E+00 mgkgd | 47603 4.7E-04
7 lead | | 21E-02 mgL | 31E-03  mgkgd | 13E+02  3.8E+02  mo/kgd | 24E-05  B.2E-06
Manganese | 4.0E-01  mglL | 59E-02 mgkg-d | 88E+01 28E+02 mgkgd | 6.7E-04 21E-04 |
B Nickel 49E-03  mg/l | 7.3E04 mgkgd | 31E+01 52E+01  mg/kgd | 24E-05  1.4E-05
~ “Selenum | 24E03  mgh | 35E-04 mgkgd | 20E-01  33E-01 mgkod | 1.8E03  1.1E-03
Silver 83E-04 mglL | 1.2E04 mgkgd | 22E+01 22E+02 mgrkgd | 56E-06  56E-07
~ Thallium_ 37E-03  mgAi | 55E-04 mgkgd | 14E-01  14E+00 mgfkg-d | 3.9E-03  3.9E-04
D Zinc 65E-02  mgil 96E-03 mgkg-d | 16E+02 3.2E+02 mg/kg-d | 6.0E-05  3.0E-05
___ Nitrogen, Ammonia | 24E-01 36E-02 mafkgd | FNA  #NA b
Toxicity Equivalency - Mammals| 1.1E-06 1.7E07  mg/kgd | 1.0E-06  1.0E-05 mg/kgd | 1.76-01 1.7E-02
|___HAZARD INDICES: 23E-01 _ 2.4E-02

Notes:

a. Estimated Daily Intake (ED1) calculated using parameters presented in Table I-7.
b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-20.3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE SOIL (0-2 feet) / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SOIL

EXPOSURE MEDIUM: SURFACE SOIL (0-2 feet)
EXPOSURE POINT: ALLENDALE POND REACH -CT Prepared:! 9-Apr-03 SJD
RECEPTOR: SHREW Checked:{ 17-Jul-03| RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)®
Anthracene 5.0E-01 ‘mgikg 1.8E-02 mg/kgd | 20E+02 2.0E+03  mg/kg-d 9.1E-05 9.1E-06
Benzo(a)anthracene 11E+00  mgfkg | 3.9E02 mghkgd | 1.0E+00 1.0E+01 mgkgd | 3.9E-02  3.9E-03
i Benzo(a)pyrene  9.9E-01 ma/kg 37E-02  mgkg-d | 1.0E+00 1.0E+01  mghkgd | 3.7E-02  3.7E-03
~ Benzo(b)fluoranthene _1.6E+00  mgkg | 60E-02 mghkgd | 1.0E+00 1.0E+01 mg/kgd | 6.0E-02  6.0E-03
Benzo(g,h,i)perylene 5.0E-01 ma/kg " 1.8E-D2 mg/kg-d IR DE+00 1.0E+01 mglkg-d | 1.BE-02 1.8E-03
Benzo(k)ftuoranthene " B5E01  mgkg | 24E02  mgkgd | 1.0E+00 10E+01 mgkgd | 24E-02  24E-03
) Chrysene 12E+00 mglkg | 4.3E02 mghkgd | 1.0E+00 10E+01 morkgd | 4.3E-02  4.3E-03
~_ Dibenzo(a,h)anthracene 35601  mgkg | 1.3E-02 mgkgd | 1.0E+00 1.0E+01 mgkgd | 1.3E-02 1.3E-03 |
Fluoranthene | 24E+00  mgkg | 9.0E-02 mokgd | 1.3E+02 25E+02 mgkg-d | 7.2E-04  3.6E-04
Indeno(1,2,3-cd)pyrene | 53E-01  mgkg | 19E-02 mgkg-d | 1.0E+00 1.0E+D1 mg/kgd | 1.9E-02  1.98E-03
. Phenanthrene | 16E+00  mgkg | 60E-02 mgkgd | 15E+01 1.5E+02 mgikgd | 4.0E-03  4.0E-04
Pyrene 22E+00 mghkg | €3E-02 mgikgd | 7.56+01 13E+02 mgtkgd | 1.1E-03  6.6E-04
4,4-DDD 9BE-03  mgkg | 35E-04 mgkgd | BOEOT 4.0E+00 mokgd | 4.4E-04  BBE-05
4,4-DDE 19E-02  mgkg | 6.9E-04 mgkgd | B80E-0T 40E+00 mgkgd | 8.6E-04  1.7E-04 |

mgkg | 1.0E-03 mgkg-d | 8.0E-DT 40E+00 mgfkg-d | 1.3E-03  26E-04 |

mgkg | 218-02 mghkgd | 6.8E-02 6.8E01 mgfkg-d | 31E01  31E-02

4,4-DDT 1
Aroclor-1248

“Aroclor-1254 | 21E+00  mg/kg | 7.6E-02 mgkgd | 6.8E-02 68E-01  mghkgd | 1.1E+00  1.1E-01
beta-BHC | 31E-03  mgkg | 11E04 mgkgd | 16E+00 32E+00 mgkgd | 7.1E-05  36E-05
[ Dieidrin | BPE-03  mokg | 32E04 mghkgd | 2BE02 28E-01 mgkgd | 12E-02  1.2E-03
Endrin 8.7E-03 mg/kg 3.2E-04 mg/kg-d | B5E02 65E-01 mgkgd | 4.98-03 4.9E-04
Technical Chiordane | 6.1E-03  mg/kg | 2.3E-04 mgkgd | 46E+00__9.2E+00 mghkgd | 49E-05 25E-05
Antimony | 59E-01  makg | 22E02 mgkgd | 26E02 26E-01 mgkgd | 8.3E-01 8.3E-02 |
Arsenic 23E+00  mgkg | 85E-02 mgkgd | 1.3E-01  13E+00 mghkg-d | 6.8E-01  6.BE-02
Barium 35E+01  mohkg | 1.3E+00 mghkod | 7.56+01 16E+02 mgkgd | 17E-02  B.1E-03
B Beryllium 49601  mokg | 1.8E-02 mgkgd { 66E-01 66E+00 mgkgd | 2.8E-02  2.8E-03
Cadmium 29E01  mgkg | 7.9E-03 _mgkgd | 1.0E+00 10E+01 mgkgd | 7.96-03  7.9E-04
B Chromium | 12E+01  moikg | 44E-01  mgkgd | 1.5E+03 15E+04 mglkgd | 3.0E-04  3.0E-05
Cobalt 53E+00  mgkg | 20E-01 mgkgd | 76E02 7.6E01 mgkg-d | 2.6E+00  2.6E-01
~ Copper | 1.7E+01 mokg | 6.2E-01  mgkgd | 42E-01  42E+00 mgikgd | 1.5E+00 1.5E-01
Lead 52E+01 mgkg | 19E+00 mgkgd | 1.3E+02 3BE+02 mgkgd | 15602 51E03
- ‘Manganese | 33E+02  mghkg | 12E+01  mgkgd | 88E+01 28E+02 mghkgd | 14E-01  42E-02
i Mercury 6.8E-02  mghkg | 25E-03 mgkgd | 26E-01 26E+00  mglkgd 9.5E-04
Molybdenum | 226400  mghkg | B8.3E-02  mghkgd | 19601  1.9E+00  molkgd 4.3E-02
~ Selenium | 14E+00 mgkg | 5.2E-02 mgkgd | 20E-01 3.3E-01 mgkgd | 26E-01  16E-01
~ Vanadum | 17E+01  mg/kg | 64E-01  mgkgd | 4.2E01 21E+00 mgkgd | 1.5E+00  3.0E-01
Zinc | 6AE+01  mgkg | 2.2E+00 mg/kgd | 1.6E+02 32E+02 mgkgd | 14E-02  7.0E-03

Toxicity Equivalency - Mammals | 8.3E-04  mgkg | 3.1E-05 mghkg-d | 1.0E-06 _ 10E-05 mgkgd | 34E+01  3AE+00

|| HAZARD INDICES: 4.0E+01  4.4E+00

Notes:

a. Estimated Daily Intake (EDI) caiculated using parameters presented in Table [-7.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-20.4
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : TERRESTRIAL PLANTS / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND ~—
SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 1
EXPOSURE MEDIUM: TERRESTRIAL PLANTS
EXPOSURE POINT: ALLENDALE POND REAGH - CT Prepared:] 9-Apr03 [ SJD
IRECEPTOR: SHREW Checked:| 17-Jul03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium Medium Daily Intake Dose Dose Reference | Quotient  Quotient
Analyte EPC EPC Units| Intake® Units (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAELY
Anthracene 1.0E-02 mg/kg 1.1E-03  mgkgd | 20E+02 2.0E+03 mg/kgd 54E-06 54E-07
‘Benzofa)anthracene | 3.9E-03  mgkg | 41E04 mgkgd | 1.0E+00 1.0E+01 mgikgd | 4.1E-04  41E-05 |
Benzo(a)pyrene | 722603 mgkg | 2.3E04 mghkgd | 1.0E+00 1.0E+01 mgkgd | 23E-04  2.3E-05 |
Benzo(b)fiuoranthene | 5.8E-03  mgkg | 6.1E04 mgikgd | 1.0E+#00 1.0E+01 mghkgd | 6.1E-04  6.1E-05
~__Benzofg,hijperylene 5.7E-04 mg/kg 5.9E-05 mglkg-d 1.0E+00  1.0E+01 mg/kg-d 5.9E-05 5.9E-06
~ Benzo(k)fluoranthene 15603 mghkg | 15E-04 mgkgd | 1.0E+00  1.0E+01 mgkgd | 1.5E-04  1.56-05
Chrysene 4.0E-03 mg/kg 4.2E-04 mg/kgd _1 DE+00 1.0E+01  mgkg-d | 4.2E-04 4.2E-05
Dibenzo{a,h}anthracene 3.4E-04 mg/kg 3.6E-05 mg/kgd | 1.0E+00 1.0E+01 mgkgd | 3.6E-05 3.6E-06
Fluoranthene 2.0E-02 mgkg | 21E-03  mghkgd | 1.3E+02 25E+02 mgkgd | 16E-05  B8.2E-06
__Indeno(1,2,3-cd)pyrene | 55E-04 mgkg | 5.7E-05  mgkgd | 1.0E+00 10E+01 mgkgd | 57E-05 57E-06
7 “Phenanthrene | 3.3E-02  mghkg | 35E-03 mgkgd | 1.56+01 1.6E402 mgkg-d | 2.3E-04  2.3E-05 |
- Pyrene 26E02  mgkg | 27E-03  mgkgd | 7.5E+01 13E+02 mghkgd | 37E-05 2.2E-05
” 44DDD | 23E05 mgkg | 24E06  mghkgd | 80E-01 4.0E+00 mghkgd | 31E-06  6.1E-07
4,4-DDE _ 18E-05 mgkg | 19E06 mgikgd | BOE-O1 40E+00 mgkgd | 23E-06 47E-07
 _44DDT “40E-05  mgkg | 42E-06 mgkgd | BOE-O1 _40E+00 mgkgd | 53E-06  1.1E-06
~ Aroclor-1248 1.1E-03  mghkg | 1.2E-04 mgkgd | 6.8E02 6.8E-01 mgkgd | 18E-03 1.8E-L
Aroclor-1254 | 2.8E-03  mgkg | 2.9E04 mgkgd | 68E-02 6.8E-01 mgkg-d | 4.3E-03 4.3E-0a
"~ beta-BHC | 16E-04  mgkg | 16E-05 mgkgd | 16E+00 32E+00 mghkgd | 1.0E-05  5.2E-06
B Dieldrin 58E-05 mgkg | 6O0E-06 mgkgd | 28502  28E-01 _ mghkgd | 2.2E-04 22E-05
. Endrin 66E-05 mgkg | 7.0E06 mghkg-d | 65602 65E-01 mgkgd | 1.1E-04  1.1E-05 |
_Technical Chiordane 1.6E-05 mgkg | 17E-06 maghkgd | 46E+00 9.2E+00 mg/kgd | 3.7E-07  1.8E-07
Antimony | 12603 mgkg | 1.3E-04 mgkgd | 26E-02 26E-01 mgkgd | 48E03 4.8E-04
Arsenic 23E-02  mghkg | 24E-03 mghkgd | 1.3E01 13E+00 mgkgd | 1.98-02  1.9E-03
N Barium 11E+00  mgikg | 1.1E-01 mglkg-d | 7.5E+01 16E+02 mgkgd | 1.5E-03  7.2E-04
""""" Beryllium " | 99E-04  mgkg | 10E-04 rmgkgd | B6EO1  B6E+OD  mokgd | 1.6E-04  16E-05
B ~ Cadmium | 93E-03  mgkg | 9.8E-04 mgikgd | 10E+00 _ 1.0E+01  mghkgd | 9.8E-04  9.8E-05
~ Chromum "9OE02 mgkg | 1.0E-02 mgkgd | 1.5E+03 15E+04 mokgd | 7.1E-06  7.1E-07
Cobalt | 79603 mgkg | 8.3E-04 mgkgd | 7.6E02 7.6E-01 mgkgd | 1.1E-02 1.1E-03
Copper | 16E+00  mgkg | 1.7E-01 mgkgd | 42601 42E+00 mgkgd | 41E-01  41E-02
Lead 1.0E+00  mgkg | 1.1E-01 mgikg-d | 1.3E+02 3.8E+02 mglkg-d | B4E-04  2.8E-04
Manganese 5.2E+00  mgkg | 5.4E-01 mglkgd | BBE+01 _2.8E+02 mgkg-d | 6.26-03 ~ 19E-03
 Mercury B 18603 mgkg | 19E-04 mgkgd | 26E-01 26E+00 mgkgd | 7.06-04  7.0E-05 |
) Molypdenum | 1.1E-01  mgkg | 1.2E-02 mghkgd | 196-01 19E+00 mgkgd | 62602  62E-03 |
B ~_ Selenium | 18E-01  mgkg | 1.9E02  mgkgd | 20E-01 33E-01 mgkgd | 95E-02  5.8E-02 |
7 venadum | 1.7E-02  mgkg | 1.8E-03 mgkgd | 42601 21E+00 mgkgd | 4.2E-03 84E-04
~Zine | 21E+01  mgkg | 22E+00 mgkgd | 16E+02  3.2E+02 mgkgd | 14E-02  6.9E-03
Tox!(:lty Equncy Méi'nmals 0. OE+-00' o -ragfké 0.0E+00 magkgd | 1.0E-06 1.0E-05 mglkg-d | 0.0E+00 0. 0E+00

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-7.
b. Reference Dose Values presented in Table D-4.
c. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-20.5
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SOIL INVERTEBRATES / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
L CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: SOIL INVERTEBRATES
EXPOSURE POINT: ALLENDALE POND REACH - CT Prepared:| 9-Apr-03 | _SJD
RECEPTOR: SHREW Checked:| 17-Jul-03 | ~ RAR
Estimated Daily | Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dase Dose  Reference | Quotient  Quotient
Analyte EPC  EPC Units| Intake® Units | (NOAEL)" (LOAEL)® Dose Units| (NOAELY® (LOAEL)
4,4'-DDD 21E-03  mgkg | 1.3E-03 mgkgd | 80E-01 4.0E+00 mgfkgd | 16E-03 3.3E-04
44DDE 23E-03  mghkg | 14E03 mglkg< | BOE-01  40E+00 mghkgd | 1.BE-03  3.6E-04
alpha-Chlordane 26E-03  mg/kg | 1.6E-03 mghkgd | 46E+00  9.2E+00  mgkgd | 3.5E-04  1.8E-04
Aroclor, Total 8.8E-02 mg/kg 56E-02 mgkgd | 68E02 6.8E01 mgkgd | 8.2E-01  8.2E-02
Aroclor-12564 | B.3E-02 mgfkg | 5.3E-02 _mglkg-d " 6.8E02 8.8E-01 mg/kg-d | 7.7E-01 7.7E-02
Aroclor-1268 | 5.2E-03 mgkg | 3.3E-03 mgkgd | 6.8E-02 6.8E-01 mg/kg-d | 4.8E-02 4.8E-03
deltaBHC | 46E04 mgkg | 28E04 mghkgd | 1.6E+00 3.2E+00 mghkgd | 1.8E-04 0.0E-05
Dieldin | 29E03 mgkg | 1.8E-03 mgkgd | 28602 28E-01 mghkgd | 66E-02  6.6E-03
__ Endosulfan Sulfate 29E-03  mgkg | 1.8E-03 mgikgd | 1.7E-01 25E+00 mghkgd | 1.1E-02  7.2E-04
~ gammacChlordane | 3.6E-03  mghkg | 2.3E03 ~ mghkgd | 4.6E+00 9.2E+00 mokgd | 4.9E-04  2.5E-04
~ Heptachlor Epoxide | 55E-04 mgkg | 3.56-04 mgkgd | 25602 25601 mgkgd | 14E-02  14E-03
_ Methoxychlor | 20E-03 mgkg | 1.2E-03 mgkgd | 50E+00 3.6E+01 mgkgd | 25E-04 _ 3.5E-05
~_ Technical Chiordane | 94E-02  mgkg | 5902 mgkgd | 46E+00 9.2E+00 mgkgd | 13E-02 65E-03 |
" Antimony 21E-01  mgkg | 13E-01 mghkgd | 26E-02 26E-01 mgkgd | 5.0E4+00 5.0E-01 |
- Arsenic 57601  mghkg | 36E-01 mgkgd | 1.3E01 13E+00 mgkgd | 2.8E+00  2.8E-01
'y A o Barum | 44E+01  mglkg | 28E+01  mgkgd | 7.5E+01 1.6E+02 mgkgd | 3.7E01  1.7E-01
Beryllium 26E01  mghkg | 1.6E01  mghkgd | 66E-01 6.6E+00  mgkgd | 25E-01  25E-02
~ Cadmium | 24E+400  mg/kg | 15E+00  mgkgd | 1.0E+00 1.0E+01 mgkg-d | 1.5E+00 _ 1.5E-01
~ Chromium | 82E+00 mghkg | 51E+00 mgikgd | 1.5E+03 1.5E+04 mgkgd | 3.5E-03  3.5E-04
 Cobat | 96E-01  mgkg | 6.1E-01 mgkgd | 76602  7.6E-01 mgkgd | B.0E+00  8.0E-01
~ Copper | 10E+01  matkg | 65E+00 mgkgd | 42E-01 4.2E+00 mghkg-d | 1.5E+01  1.5E+00
~ Lead | 286701 mgikg | 1.8E+01 mghkgd | 13E402 3.8E+02 mgkgd | 14E-01 4.7E-02
— Manganese 16E+02  mglkg | 1.0E+02  mghkgd | 8.8E+01 28E+02 mgkgd | 1.4E+00  3.5E-01
B Mercury | 45602 mgkg | 2.8E-02 mgkad | 26601 26E+00 mokgd | 14E-01 1.1E02
Mercury (methyl) | 33603 mghkg | 2.1E03 mgkgd | 32602 16E-01 mgkgd | 65E-02  1.3E-02 |
Molybdenum | 136400  mgkg | 7.9E-01 mgkgd | 19E-01  1.9E+00 mgkgd | 42E+00 42E-01
- Nickel | 28E+00 mg/kg | 1.86400 mgkg-d | 3.1E+01 52E+01 mgkgd | 57E-02 34E-02
Selenium 32E01  mghkg | 20E-01  mgkgd | 20E-01  33E-01 mokgd | 1.0E400 6.2E-01
Silver 77E-02  mghkg | 4.8E-02 mghkgd | 22E+01 22E+02 mgkgd | 22E-03 2.2E-04
Thalium 6BE-02  mg/kg | 43E-02 mghkgd | 1.4E-01  14E+00 mgkgd | 31E-01  3.1E-02
- Vanadium "48E+00  mghkg | 30E+00  mgikgd | 42E-01 21E+00 mgkgd | 7.2E+00 1.4E+00
Zinc 1.0E+02  mgkg | 64E+01  mghkgd | 1.6E+02 3.2E+02  mgkgd | 4.0E-01  2.0E-01
“Toxicity Equivalency - Mammals | 1.7E04  mg/kg | 1.1E-04 mghkgd | 10E-06  10E-05 mgkgd | 11E+02  1.1E+01

|| _HAZARD INDICES: 1.6E+02 _ 1.8E+01

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table I-7.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

ShorttailedShrew - AR .xls
INVERT-HQ Page 50f9 71132004



TABLE L-20.6

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : SHREW
BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
‘EXPOSURE POINT: ALLENDALE POND REACH - CT
RECEPTOR: SHREW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI):  2.0E+02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Termesirial ~ Small Smalt | Combined Percent
Analyte Water Soil Plants  Inverls Birds Mammals| HQs®  Contribution®
[Toxicity Equivalency - Mammals 1.7E-01  31E+Q1 - 1.1E+02 : e 1.4E+02 70%
Copper 47E-03  1.5E+00 4.1E-01 15E+01 - - 1.7E+01 9%
Cobalt 1.2E-03_ 2.6E+00 11E-02 B8.0E+00 - - | 1.1E+01 5%
Vanadium B 1.5E+00  4.2E-03  7.2E+00 - - | 8.8e+00 4%
Antimony - B3E01_ 4.86-03 5O0E+00 - - | 5.8E+00 3%
) 43E-01 62E-02 428400 - - | 47E+00 2%
. 6.8E01  1.0E-02 2.8E+00 - - | 3.56+00 2%
I 11AE+00 43E-03 7.7E-01 - - | t1eE+00 | 1%
a 79E-03 98E-04 156400 - - | 156400 1%
i B 1BE:03  2.6E-01  95E-02  1.0E+00 - - 1.4E+00 1%
77} 67E04  14E-01  62E03  1ME*00 - - 136400 | 1%
- R 7 T Tg2E-r 0} 8.2E-01 0%
© | 60ED5 14E-02 14E-02 40E-01 - - 43E-01 0%
e, 17E02 156-03 37E01 - - _ 3.9E-01 0%
Aroclor-1248 ) 3.1E-01 18E03 - - 31E01 | 0%
Thalium | 39E-03 o 3aE0t 34E-01 0%
Berylium 11E-05 2.8E-02 16E-04 25E01 - - 27E01 0%
T 24E05 15E-02 B4E04 14E01 - - | 16E01 | 0%
Mercury - 95E-03  7.0E-04 1.1E-01 - - | 12E00 | 0%
Dieldrin - 12E-02 22604 66E02 - - |'77E02 | 0%
Mercury (methyl) o )  TB5E02 | 85E02 0%
Benzo(b)fluoranthene - 6.0E-02  6.1E-04 - - | siE02 0%
Nickel S 24805 5.7E-02  57E-02 0%
Aluminum T 1 BpE02 B R - 5.0E-02 0%
Aroclor-1268 T 4.8E-02 ) . 48E02 | 0%
Chrysene R 43E-02 42604 - - | 44E02 0%
Bi!lzgg)gnthracene e 39E-02  41E-04 " - | 40E02 | 0%
Benzo(a)pyrene . 37E-02  23E-04 - - - | 37E02 | 0%
Benzo(k)fluoranthene 24E-02  1.5E-04 - - | 2402 0%
Indeno(1.2 3-cdjpyrene 1.9E-02 57E-05 - - 19E-02 | 0%
Benzo(g,h.ijperylene -  18E-D2  59E-05 - - | 18E02 0%
Heptachior Epoxide e 14E02 14E02 | 0%
Technical Chlordane 49E-05 37E-07 1302 - - [13E02 | 0% |
Dibenzo(a hjenthracene 13802 36E05 - - 0%
Endosuffan Sufate | s2E05 CAER %
Endrin B - ~ 49E-03 11E-04 - - 0%
Phenanthrene - ~ 40E03 23E04 - - 0%
Chromium ) 6.2E-07 3.0E04 71E-06 35603 - - 0%
44-DDE B6E04 23E-06  18E-03 - - 0%
Silver - 5.6E-06 T 2203 - 0%
1,4'-DDD - 44E-04 31E-06 16603 - - 0%
ADDT - 1.3E-03 53E06 - E 0%
Pyrene | T14E03 37E05 - = 0%
Fluoranthene T 7.2E04  1BE-05 - - 0%
gamma-Chlordane 0 |saEwy T 4904 T 0%
ShorttailedShrew - AR .xIs
SUMMARY-NOAEL Page 6 of 9 7/13/2004




TABLE L-20.6
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: SHREW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 2.0E+02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Temestrial  Small Small |Combined  Percent
i ____Analyte Water Soil Plants Inverts Birds Mammals HQs®  Contribution®
alpha-Chlordane - 2.2E-08 (35804 | 35E04 0%
Methoxychlor - 2504 | 25E-04 | 0% |
elta-BHC o - ~ 1.8E-04 L 18E04 | 0%
thracene 9.1E-05 5-4E'?,6,,,,) N 2 - 9.7E-05 0%
pbetaBHC 1 71E05 10E05 = - = CB82E-05 | 0%
tgig@:l::_thylhexyl)phlhalate 5 _8.1E-06 . . ”8.1E-0_§__ B 0%
Aroclor-1242 N L |
fron st e e sl s = = o s e e o
Toxicity Equivalency - Birds o o e . N
Toxicity Equivalency (PCB) - Mammals S R S
[Toxicity Equivalency (PCB) - Birds - . o R
SR e g - o e A= o ymeem masn s S——— _ g see Yovan ool o e
TOTAL MEDIUM-SPECIFIC RISK 2.3E-01 4.0E+01 6.4E-01 1.6E+02 - - 2.0E+02
IP_ERCENTAGE OF TOTAL RISK 0% 20% 0% 79% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
¢. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
ShorttailedShrew - AR.xIs
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TABLE 1-20.7
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : SHREW
BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH - CT
RECEPTOR: SHREW Prepared:| 9-Apr-03 5JD
TOTAL RISK (HI):  2.2E+01 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terestrial  Small Small | Combined  Percent
Analyte Water Plants Inverts Birds Mammals| HQs®  Contribution®
Toxicity Equivalency - Mammals 1.7E-02  3.1E+00 - 1.1E+01 = = 1.4E+01 63%
Vanadium [ 3.0E-01  B4E-04  1.4E+00 - - | 1sE+00 | 8% |
47E-04  15E-01  4.1E-02  1.5E+00 - - | 1.7E+00 8%
B | 12604 26E01 11E03 BOEO1 - - | 1.1E+00 5%
i | 1.1E-03  1.6E-01 58E-02  6.26-01 - - | 83E01 ] 4%
i 8.3E-02  4.8E-04 5.0E-01 - = | seE01 | 3% |
' num 43E-02  6.2E03  4.2E-01 - - | 4TEOT | 2%
' - | 21E04 42E02 1.9E-03  3.5E-01 - = | 4pE01 | 2%
rsen - 6.8E-02 19E-03 28E-01 . . 3.5E-01 2% |
i - | 30E05  70E03  6.9F-03  2.0E-01 - -] 21E™ 1%
54 11E-01 43E-04 7.7E-02 - - | 18E-01 1% |
i ) 81E-03 7.2E04 17E-01 - - | 18ED1 | 1%
admium 79E-04 ©98E05  15E01 - - | 1sE01 1%
Aro S - g2E02 | 82Eq2 0%
ead 82E-06 51E-03 28E-04 47E02 - - | s3Em 0% |
Nickel 1.4E-05 T 34E-02 | 3402 ] 0%
A T 31E-02 18504 - - | BaE02 | 0% |
Thall T 3.9E-04 T 34E-02 | 302 | 0%
Berylii 11E06  2.8E-03 16E-05 25602 - - | e7E02 | 0%
i 13602 | 13E02 ]| 0% |
A T 95E-04 70E-05 11E02 - - f12E02 | 0%
Dieldrin 12603 22E-05 66E03 - - | T7E03 | 0% |
lechnical Chlordane 2.56-05 1.8E-07 B5E03 - - BS5E03 | 0%
Benzo(b)flucranthene 6.0E-03  6.1E-05 - =} B1E03 0%
wminum 7| 50E-03 . . | 5.0E-03 0%
roclor-1268 T 4.86-03 | 4s8E03 | 0%
Chrysene i B 43E-03 42605 - Tl a4E03 | 0%
Benzof@)anthracene ) 3.9E-03  4.1E-05 - - | 40E03 0%
{|Benzoa)pyrene - 3.7E-03  2.3E-05 T 3TE03 | 0%
Benzo(k)uoranthene | 24E-03  1.5E-05 - = 2.4E-03 0%
Indeno(1,2,3-cd)pyrene 1.9E-03  5.7E-06 - - 19503 | 0%
Benzo(g.h,i)perylene - 1.8E-03  5.9E-08 - - - | 18E03 | 0%
Heptachior Epoxide 14E-03 b 14E03 | 0%
Dibenzofa hjanthracene - 13E-03  3.6E-06 . - 13E03 | 0%
Endosulfan Sulfate | 35E-06 fﬁE—M B ) 7.2E-04 0n
Pyrene o ' 66E-04 22E:05 - - 68E-04 | 0%
A-DDE - - 17E-04 4.7E-07 36E-04 - -« | 53E04 | 0%
Endin R 49E-04 11E-05 I 50E04 | 0%
Phenanthrene T 7 40E-04 '23E05 - - 4204 0%
4.4'-DDD N 8.8E-05 6.1E-07 J33EH4 - - | 4204 § 0%
Chromium -7 | 52E-08 30E-05 7.1E-07_ 35E-04 - - 3.8E-04 0%
Fluoranthene 36E-04 82E-06 - - 37E-04 | 0%
44DDT 26E-04 11E-06 - (26E04 | 0%
gamma-Chlordane | 4.0E-07 25E-04 2.5E-04 0%
Siver " | 56E-07 2.2E-04 ) 22E-04 | 0%
ShorttailedShrew - AR xls
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TABLE L-20.7

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: ALLENDALE POND REACH -CT

RECEPTOR: SHREW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 2.2E+01 Checked:| 17-Jul-03 RAR
" Exposure Medium®
Surface Terrestrial Temestrial ~ Small Small |Combined  Percent

Analyte Water Sail Plants  Inverts Birds Mammals| HQs" Contribution
alpha-Chlordane | 1.1E-08 ~ 1.8E-04 | 1.8E-04 0%
detaBHC e JBOBOS 0 JSOEOS L 0%
beta-BHC N e . 38E05 52806 - - _4.1E-05 0%
Methoxychlor I 35BS 3.5E-05 0%
Anthracene  } 8IE06 S4E07 . B | OFE05 | B |
pis(2-Ethylhexyliphthatate | 81E07 e v L (81E07 | 0% |
bt O B ]
fron I UGN S P
Toxicity Equivalency - Birds S o e - S I
Toxicity Equivalency (PCB) - Mammals o _ e moee o e codbesesmeafly
IToxicity Equivalency (PCB) - Birds S e A — SR
TOTAL MEDIUM-SPECIFIC RISK 24E-02 | 44E+00 | 1.2E-01 | 1.8E+01 - - 2.2E+01
PERCENTAGE OF TOTAL RISK 0% 20% 1% 80% 100%
Footnotes:
a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that

medium; a dash entry indicates that there was no assumed exposure to that medium.
b. Combined risk across all media exposures.
c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.
ShorttailedShrew - AR xls
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TABLE L-211
ESTIMATED TERRESTRIAL PREY TISSUE CONCENTRATIONS DERIVED USING LITERATURE-BASED BAFs

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

MEDIUM: SOIL

CENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE MEDIUM: TERRESTRIAL PREY Prepared:| 9-Apr-03 sJD
EXPOSURE POINT: LYMAN MILL POND REACH - CT Checked:| 17-Jul03 | "RAR
Literature-based BAFs® Estimated Tissue Concentration l
Medium EPCJ| Terrestial Terrestrial Small Terrestial  Terrestrial Small Small
Analyte Value Plants inverts  Small Birds Mammals || Plants® in_vcirts" Birds®  Mammals?
[[Anthracene T3E-01 || 21E02  1.0E+00  426-02 4.2-02 || 26E03 13E01 5303  53E-03 |
Benzo(a)anthracene 76E01 || 36E-03 1.1E+00 87E-01  87E-01 || 28E03 81E-01  66E01  66E-01 |
Benzo(a)pyrene | 9.0E-01 || 22E-03 1.1E+00 2.0E+00  2.0E+00 2.0E-03 9.7E-M1 1.8E+00 1.8E+00 :
|[Benzo(b)fiuoranthene 1.2E+00 || 35E-03  11E+00 9.1E01  9.4E-01 || 42E03  1.3E+00  1.1E+00  1.1E+00 |
Benzo(g.h,i)perylene 8.36-01 1AE-03__ 1.1E+00 6A4E+00  6A4E+00 || 9.5E-04  9O0E-01  53E+00  5.3E+00 |
Benzo(k)fluoranthene | 1.0E+00 || 2.3E-03  1.1E+00  1.96400  1.9E+00 || 2.3E-03 1.1E+00  2.0E+00  2.0E+00 |
hrysene 1.2E+00 || 34E-03 1.1E+00 97E-01  97E-01 || 41E-03  1.3E+00  1.2E+00  1.2E+00 !
Dibenzo(a.h)anthracene | 20E01 || 97E-04 1.1E+00 85E+00 8.5E+00 || 1.9E-04 22E-01  17E+00  1.7E+00
Fluoranthene 21E+00 || 84E-03  1.1E+00 22E01 22E-01 || 1.7E-02 22E+00 _ 4.5E-01 _ 4.5E-01
Indeno(1,2,3-cd)pyrene o 8.9E-01 1.0E-03  1.1E+00 7.6E+00 7.6E+00 || 9.3E-04 9.8E-01  6.8E+00 _ 6.8E+00
[[Phenanthrene | 93E01 || 20E-02  1.0E+00  43E-02  43E-02 || 1.9E02 97E-01  4.14E02  4.1E-02
{{Pyrene 17E+00 || 12602 1.0E+00 1.1E-01  1.1E-01 | 1.9E-02 17E+00  1.9E-01  1.9E-01
4,4-DDD | 69E-03 || 24E03 1.1E+00  1.7E+00 1.7E+00 || 1.7E-05 74E03 12602 1.2E-02
4,4-DDE 17602 || 96E-04 11E+00 87E+00 B7E+00 || 1.6E05  18E-02  15E-01  1.56-01
4,4-DDT | 18E02 || 14E-03  11E+00 42E+00 4.2E+00 j| 26E05 20E02 77E02  7.JE02
Aroclor-1254 | 1sE-01 14E-03  1.1E+00  4.8E+00  4BE+00 || 21E-04 17E-01  73E01  7.3E-01
Aroclor-1268 - | 24E-02 || 3.4E-04  11E+00  53E+01  53E+01 || 7.9E06  26E-02 _ 1.3E+00  1.3E+00
Diefdrin | 28E03 | 67E-03 1.1E+00 3.0E-0t  3.0E-01 || 1.9E05 29E-03  84E-04  84E-04
Technical Chlordane 21E-01 || 26E-03  11E+00 15E+00 15E+00 || 5.5E-04 2.2E-01  31E-01  3.1E-01
Antimony B 32601 || 2003 - 50E02 50E-02 || 66E04 0.0E+00  16E-02  16E-02
Arsenic - 55E+00 || 1.0E-02  25E-02  1.4E-03 1.1E-03 || 55E02 14E-01 62603  6.2E-03
|{Barium | 34E+02 || 3.1E-02 18E-02  6.8E-02  6.8E-02 || 14E4#01  62E+00 23E+01  23E+01
Beryllium | 80E0T || 20603 9.0E-03 50602 5.0E-02 | 1.6E-03 7.2E-03  40E02  4.0E-02
Cadmium | 18E+00 || 44E-02  10E+00  42E-01  4.2E01 || 7.8E02 19E+00  7.5E-01  7.5E-01
hromium | s2E+01 || 82E-03 6.1E-02  43E02  A43E-02 || 42E-01  32E+00  22E+00  2.2E+00
Cobalt | 5BE+00 || 158-03 24E-02 58E-03  58E-03 || 8.7E-03  14E-01  3.3E-02  3.3E02
Copper 17E+02 || 97E-02 2.0E-01 25801 25E-01 [| 1.7E+01  3.4E+01  43E+01  4.3E+01
ILead - 44E+02 || 1.9E-02  1.0E-D1 99602  99E-D2 || 8.4E+00  45E+01  43E+01  4.3E+01
IManganese | saE+02 || 16E02  43E02  41E03  4.1E-03 || 8.0E+00  22E+01  21E+00  21E+00
[Mercury | 2.0E-01 26E02 47E-02 45605 45E-05 || 53E-03  096E-03  9.2E-06  9.2E-06
Molybdenum 256400 || 50E-02 19E-01  30FE-01  30E-01 |[ 1.3E-01  48E01  7.6E-01  7.6E-01
Selenium ) 43E-01 || 73E-01  1.0E-01 31E-02  3.4E-02 || 56E-02 43E02  14E02  14E-02
Thallium ] | 38E01 || soE0a - 22802 22602 || 3.0E-04 O00OE+00  86E-03 _ 86E-03
Vanadium | 38E+01 || 97E-04 84E-03 25603 25603 || 3.6E-02  32E-01  9.2E-02  9.2E-02
zine 49E+02 || 35E-01 36E+00 2.1E+00 2.1E+00 || 1.7E+02  1.8E+03  1.0E+03  1.0E+03
Toxicity Equivalency - Mammals | 46E04 § ) 0.0E+00  (.0E+00  0.0E+00  0.0E+00
Toxicity Equivalency (PCB) - Mammals | 6.1E-06 || - 0.0E+00 O00FE+00 O0.0E+00  0.0E+00
Il
Footnotes:
a. literature-derived BAFs are summarized in Table J-1.
b. Estimated plant and invertebrate concentrations calculated by multiplying the soil EPC concentration (mg/kg[dw] by the tissue-specific BAF
(ma/kglww]). Estimated tissue concentrations reported in units of mg/kg [wet weight tissue].
¢. Estimated small bird prey concentrations calculated by multiplying the estimated tissue concentration of soil invertebrates by the
small bird BAF {l.e., assumes vermivorous species).
d. Estimated small mammal prey concentrations calculated assuming that plants and inverlebrates each comprise 50% of the prey species
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TABLE L-21.2
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE WATER / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

ISCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SURFACE WATER

EXPOSURE MEDIUM: SURFACE WATER
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:] 8-Apr03 | SJD
||RECEPTOR: SHREW N Checked:| 17-Jul-03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAELY® (LOAEL)® Dose Units| (NOAEL) (LOAEL)
bis(2-Ethylhexylphthalate | 1.7E-02  mg/L | 25E-03 mghkgd | 1.8E+01 1.8E402 mghkgd | 14E-04  14E-05
alpha-Chlordane 19E-05  mgll | 2.8E-06  mgkgd | 4.6E+00 9.2E+00 mgkgd | 62E-07 3IAEO7
Endosulfan Sulfate | 3.2E-06  mg/L | 4.8E07 mghkgd | 176-01 25E+00 mgkgd | 2.8E-06 1,9E-07 |
gamma-Chlordane 2.1E-05 mgl. | 3.1E-06 mgikgd | 46E+00 9.2E+00 mgkgd | 6.8E-07  34E-07
Aluminum ~ 1.8E-01 mg/l | 2.6E-02 mghkgd | 1.9E+00 1.9E+01 mgkgd | 14E-02  14E-03
Beryliium | 20604  mglL | 3.0E-05 mgkgd | 6.6E01 6.6E+00 mgkgd { 4.5E-05 4.5E-06
Chromium | 2303  mg/L | 34E-04 mgkgd | 1.56+03 1.5E+04 mg/kgd | 23E-07  2.3E-08
~ Cobalt "42E-04  mglL | 62E05 mgkgd | 76E-02  7.6E-01 mgkgd | B.2E-04  B.2E05
Copper " B.7E-03 mg/. | 1.3E-03 mgkgd | 426-01 42E+00 mgkgd | 31E-03 3.1E-04
Lead 44E-03  mgh. | 65E-04 mglkgd | 1.3E+02 3.8E+02 mg/kgd | 52E-06  1.7E-06
Manganese T1.3E-01 mg/L 1.9E-02 mgkgd [ 8B8E+01 28E+02 mgkgd [ 21E-04  6.7E-05
Nickel 19E03  mglL | 28E-04 mgikgd | 31E+01 52E+01  mgkgd | BIE-06  5.3E-06
Silver | 59E-04 mgl | B8B8E-05 mgikgd | 2.2E+01 22E+02 mgkgd | 4.0E-06  4.0E-07
Thatlium | 22603 mg/L | 33E-04 mghkgd | 14E-01 14E+00 mgikgd | 24E-03  24E-04
Zinc | 2.8E-02  mgl | 41E-03  mgkgd | 1.6E+02 32E+02 mgkgd | 2.6E-05  1.3E-05
Nitrogen, Ammonia | 1.4E-01 mg/l | 21E-02 mgkgd | #NA T BNA B
bxicity Equivalency - Mammal 1.3E07  mg/L | 18E-08 mgkgd | 10E-06 10E-05 mgkgd | 1.9E-02 1.9E-03

|[_HAZARD INDICES: 4.0E-02___ 4.0E-03 |

Notes:

a. Estimated Daily Intake {EDI) calculated using parameters presented in Table I-7.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.

51226.24
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TABLE L-21.3
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SURFACE SOIL (0-2 feet) / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
L CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: SOIL
EXPOSURE MEDIUM: SURFACE SOIL (0-2 feet)
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:| 8-Apr03 [ SJD
RECEPTOR: SHREW ‘ Checked:[ 17-Jul03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose Reference | Quotient  Quotient
Analyte | EPC  EPCuUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAELY® (LOAEL)
Anthracene 1.3E-01 mg/kg 46E-03  mgkgd | 20E402 2.0E+03 mgkg-d | 2.3E-05 2.3E-06
Benzo(a)anthracene 7.6E-01 mghkg | 2.8-02 mgkgd | 1.0E+00 1.0E+01 mgkgd | 2.8E-02 2.8E-03
Benzo{a)pyrene 9.0E-01 mg/kg 3.3E02 mgkgd | 1.0E+00 1.0E+0f mgkgd | 3.3E-02 3.3E-03
It Benzo(b)fiuoranthene 12E+00  mokg | 43602 mgkgd | 1.0E#00 1.0E+01 mgkgd | 4.3E-02 4.3E-03
Benzo(g,h,iyperylene 8.3E-01 mgkg | 3.1E-02 mgkgd | 1.0E+00 1.0E+01 mgkgd | 3.1E-02 3.1E-03
Benzo(k)fiuoranthene T10E+00  mgkg | 37E-02 mgkgd | 10E+00 1.0E+01 mgkgd | 3.7E-02  3.7E-03
Chrysene T | 128400 mgkg | 44E-02 mgkgd | 1.0E+00 1.0E+01 mokgd | 44E-02 44E-03
Dibenzo(a,h)anthracene 2.0E-01 ma/kg 7.3E-03 mg/kg-d 1 0E+00  1.0E+0Q1 mg/kg-d 7.3E-03 7.3E-04
Flugranthene 21E+00  mghkg | 77E02  mghkgd 13E+02 256402 mgkgd | 6.2E-04  3.1E-04
_Indeno(1,23-cd)pyrene BOE-01  mghkg | 3.3E-02 mgkgd | 10E+00 1.0E+01 mgkgd | 3.3E-02 3.3E-03
Phenanthrene " | 9301  mgkg | 34E-02 mgkgd | 15E+01 15E+02 mghkgd | 23E-03  2.3E-04
7 Pyrene | 17E+00  mghkg | 6.1E-02 mgikg-d | 7.5E+01 1.3E+02 mghkgd | 8.1E-04  4.9E-04
4,4-DDD 69E-03 mgkg | 2.5E-04 mgkgd | 8.0E-01 4.0E+00 mgkgd | 3.2E-04 6.4E-05
4,4-DDE | 4702 mgkg | 62E04 mgked | 80E-01 4.0E+00 mghkgd | 7.7E-04  1.56-04
‘ - 4,4-0DT “7| 1BE02 T mgkg | 6.7E04 mgkgd | 8OE-01 40E+00 mgkgd | 84E-04  17E-04
b - Aroclor-1254 | 15E-01 _mghkg | 56E-03 mgkgd | 6.8E-02 6.8E-01 mgkgd | 83E-02 83E-03
© Awoclor-1268 | 24E02 " mgkg | 87E-04 mgkgd | 6.8E02 6.8E-01 mgkgd | 1.3E-02 1.3E-03
Dieldrin 28E-03  mghkg | 1.0E-04 mghkgd | 28E-02 28E-01 mgkgd | 37E-03 37E-04
Technical Chiordane | 2.1E-01 mgkg | 7.6E-03 mgkgd | 46E+00 92E+00 mgkg-d | 17E03  BA4E-04
B Antimony o 3.2E-01 mgkg | 1.2E-02 mgkgd 26602 26E-01 mgkgd | 4.6E-01  4.6E-02
T Arsenic I '55E+00  mghkg | 2.0E-01 mgkgd | 1.3E-D1 _ 1.3E+00 mg/kg-d | 1.6E+00  1.6E-01
Barium | 3.4E402 malkg 1.3E+01  mgfkg-d '{.5E+01 1.6E+02 mgkgd | 1.7E-01  7.8E-02
~ Beryllium | BOED1  mghkg | 30E-02 mgkgd | 66E-01 6.6E+00 mghkgd | 4.5E-02  4.5E-03
Cadmium | 186400  mghkg | 6.6E-02 mgkgd | 1.0E+00 1.0E+01 mgkgd | 6.6E-02  6.6E-03
L Chromium | s5.2E+01 makg | 1.9E+00 mg/kg-d | 1.5E+03  1.56+04  mglkgd 1,3E-03  1.36-04
§ Cobalt T | 58E+00 mgkg | 21E-01 mgkgd | 7.6E-02  7.6E-01 mgkg-d | 2.8E+00  2.8E-01
Copper " | 1.7E+02 mgkg | 64E+00 mgkgd | 4.2E-01 42E+00 mghkg-d | 1.5E+01 1.5E+00
B Lead T44E+02 _mgkg | 16E+01 mgkgd | 1.3E+02 3.8E+02 mgkgd | 1.3E01 4.3E-02
" Manganese | 5AE+02 mg/kg | 1.9E+01 mghkgd | 8.8E+01 2.8E+02 mgkgd | 21E-01  6.6E-02
Mercury 20E01 mghkg | 7.5E-03 mghkgd | 26E01 26E+00 mgkgd | 2.9E-02 2.9E-03
Molybdenum "25E+00 _ mghkg | 9.3E02 mgkgd | 19E-01  1.9E+00 mglkg-d | 4.9E01  4.9E-02
B Selenium 7| 43E01  mgkg | 1.6E-02 mgkgd | 20E-01  33E-01 mgkgd | 7.9E02  4.8E-02
Thalium 38E01  mgkg | 14E-02 mgked | 14E-01  1.4E+00 mgkgd | 1.0E-01  1.0E-02
- Vanadium 3.8E+01  mgkg | 14E+00 mokgd | 42E-01 21E+00 mgkg-d | 3.3E+00  6.6E-01 |
B Zine ~ | 496402 mghkg | 1.8E+01 mgkgd | 16E+02 3.2E+02 mgkgd | 1.1E-01 56E-02
~ Toxicity Equivaiency - Mammals 46604 mgkg | 1.7E-05 mgkgd | 10E-06  10E-05 mgkgd |{ 1.7E401  1.7E+00
Toxicity Equivalency (PCB) - Mammals | 6.1E06 _mgrkg | 2.2E-07 mgked | 10E-06 1.0E-05 mgkgd | 22E-01 22E-02

[__HAZARD INDIGES: _4.2E+01 _ 4.8E+00

Notes:
) ‘ a. Estimated Daily Iintake (EDI) calculated using parameters presented in Table |-7.
. b. Reference Dose Values presented in Table D-4.
¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-21.4
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : TERRESTRIAL PLANTS / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND ~—
|[SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 1
EXPOSURE MEDIUM: TERRESTRIAL PLANTS
EXPOSURE POINT: LYMAN MILL POND REACH - CT Prepared:] 9-Apr-03 [ SJD
RECEPTOR: SHREW Checked:[ 17-Jul03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)® (LOAEL)® Dose Units| (NOAEL)® (LOAEL)
Anthracene 2.6E-03 mg/kg 27E-04 mg/kgd | 20E+02 2.0E+03 mg/kg-d | 1.4E-06 1.4E-07
Benzo(a)anthracene | 28E03  mgkg | 29E-04 mgkgd | 1.0400 1.0E+01 mgkgd | 29E-04 29E-05
Benzo(apyrene | 20E-03 mghkg | 21E04 mgkgd | 1.0E+00 1.0E+01 mgkg-d | 21E-04 2.1E-05
Benzo(b)fluoranthene | 49603  mgikg | 44E-04 mgkg<d | 1.0E+00 1.0E+01 mghkgd | 4.4E-04 4.4E-05
Benzo(ghjperylene | 95E-04  mgkg | 99E-05 mghkgd | 1.0E+00 1.0E+01 mgtkgd | 9.9E-05 9.9E-06
Benzo(k)fluoranthene 7| 23E03  mghkg | 24E-04 mghkgd | 1.0E+00 1.0E+01 mghkgd | 24E-04 24E-05
Chrysene | 41E03 mghkg | 4.3E04 mghkod | 1.0E+00 1.0E+01 mglkg-d | 4.3E-04  4.3E-05
Dibenzo(ahjantfracene | 19604 _mgikg | 2.0E-05 mghkgd | 1.0E*00 10E+01 mgkgd | 20E-05 2.0E-06
Fluoranthene ~ | 17602 _mgkg | 18E03  mgkgd | 1.3E+02 25E+02 mgkgd | 14E-05  7.1E-06
Indeno(1,2,3-cd)pyrene 93c-04  mgkg | 9.8E05 mgkgd | 1.0E¥00  10E+01 mokgd | 9.8E05 O.8E-06
~ Phenanthrene " |T1sE02 mglkg | 2.0E-03 mgkgd | 1.5E+01 1.5E+02 mglkg-d 13E-04 1.3E-05
o Pyrene 19502 mgkg | 20E03 mgkgd | 7.5E+01 13E+02 mgkgd | 27E-05  1.6E-05
44000 ) 17E05  mghkg | 18E-06 mgkgd | BDE-01 4DE+D0 mghkgd | 22E-06  4.4E-07
44DDE " | T16E05  mghkg | 17E06 mgkod | BOE-01 4.0E+00 mgkgd | 21E-06  4.2E-07
44.DDT | 26E05__ mgkg | 28606 mgkod | BOE-01 40E+00 mgkgd | 35E-06 6.9E~"
Aroclor-1254 | 21E-04  mgikg | 22E-05 mgkod | 6.8E-02 68E-01 mgkgd | 326-04 3.2
Araclor1268 | 79E-06 mgkg | 8.3E-07 mgkgd | 6.8E-02 68E-01 mgkgd | 1.2E05 1.2Ews
"; Dieidin | 19E-05 mgkg | 20E06 mgkgd | 28E-02 28E-01 mghkgd | 7.1E-05 7.1E-06
Technical Chlordane 55604 mghkg | 57E-05 mgkgd | 46E+00 92E+00 mghkgd | 1.3E-05 6.3E-06
Antimony 7 | BBE04  mgkg | 7.0E-05 mghkgd | 2.6E-02  26E-01 mghkgd | 27E-03  27E-04
Arsenic | 55602 mgikg | 58503 mgkod | 1.3E-01 1.3E+00 mgkgd | 46E-02  4.6E-03
. Barium i ER=ZT0 mglkg | 1.1E+00  mghkgd | 75E+01  1.6E+02  mghkgd | 15602  7.0E-03
] Beyiium | 16603 mgkg | 1.7E-04 mgkgd | 66E-01 66E+00 mgkgd | 2.6E04  26E-05
Cadmum | 7.9E-02 mgkg | B3E-03  mgkgd | 1.0E+00  1.0E+01 mgkgd | 83E-03  B.3E-04
" chomum | 42E-01  mgkg | 44E-02 mgkgd | 15E+03 1.5E+04 mgkgd | 3.0E-05  3.0E-06
Cobalt | 87E03 mgkg | 9.1E-04 mghkgd | 7.6E02 7.6E-01 mghkgd | 1.2E-02  1.2E-03
. Copper " | 17E+01  mgkg | 18E+00 mgkgd | 4.2E-01  42E+00 mgkgd | 4.2E+00  4.2E-01
]  Lead 7 7'84E+00  mgkg | 8.8E-01 mghkgd | 1.3E+02 3.8E+02 mgkgd | 7.0E-03  2.3E-03
~ Manganese | BOE*00  mgkg | 84E-01 mgked | 88E+01 28E+02 mokg-d | 9.6E-03  3.0E-03
- “Mmercary 7 7 | 53603 mgrkg | 5.6E-04 mgkgd | 26E-01 26E+00 mgkgd | 21E-03  2.1E-04
_Molybdenum | 13601 mgrkg | 1.3E02 mghkgd | 1.9E-01 1.9E+00 mogkgd | 7.0E02  7.0E-03 |
Selenium | 56E02 _ mglkg | 58603 mgkgd | 20E-01 33E-01 mgkgd | 29E02  18E-02 |
T Thalium | 30E-04 mgkg | 3.2E05 mgkgd | 14E-01  14E+00 mgkgd | 23E04  23E-05
o Vanadium | 36E-02 mgkg | 38E-03 mgkgd | 42E-01 21E+00 mghkgd | 9.1E-03  1.8E-03
Zine | 17E+02  mghkg | 1.8E+01 mgkgd | 1.6E+02 32E+02 mgkgd | 1.1E-01  5.6E-02
' Toxicity Equivalency - Mammals | 0.0E+00  molkg | 0.0E+00 mgkgd | 1.0E-06  1.0E-05 mgkgd | 0.0E+00  0.0E+00
Toxicity Equivalency (PCB) - Mammats | 0.0+00 _mghkg | 0.0E+00 mgkgd | 10E-06  1.0E-05 mgkgd | 0.0E+00 0.0E+00

" HAZARD INDICES: 4.5E+00  5.2E-01

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Table |-7.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (HQs) calculated by dividing the Estimated Daily Infake dose by either the NOAEL- or LOAEL-based Reference Dose. -
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TABLE L-21.5
CALCULATION OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS : SOIL INVERTEBRATES / SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FiNAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE 1SLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
MEDIUM: BIOTA 2
EXPOSURE MEDIUM: SOIL INVERTEBRATES
EXPOSURE POINT: LYMAN MILL POND REACH -CT Prepared:| 9-Apr-03 [  SJD
RECEPTOR: SHREW Checked:| 17-Jui03 | RAR
Estimated Daily Reference Reference Hazard Hazard
Medium  Medium Daily Intake Dose Dose  Reference | Quotient  Quotient
Analyte EPC  EPCUnits| Intake® Units | (NOAEL)" (LOAEL)® Dose Units| (NOAELYF (LOAEL)
4,4DDD 12603 _mgkg | 7.7E-04 mgkgd | BOE-01  40E+00 mgkgd | 96E-04  1.96-04
" : 4,4 DDE 32E-03 mgkg | 20E503 mokgd | 8OE-01  40E+00 mgkgd | 25E-03  5.1E-04
il 4 4DDT | 28E03 markg 18602  makgd | BOE-01 4.0E+00 makad | 22E-03 4.4E-04
alpha-Chlordane 24E-03  malkg 15E.02 mgkgd | 4.6E+00 S.2E+00 mgkgd | 3.3E-04  1.6E-04
] Aroclor, Total 42602 mglkg | 2BE-02 mgkgd | 68602 68E-01 mgkgd | 30E-01  3.9E-02
"ﬁ Aroclor-1254 T35E-02  mgkg | 22E-02 mohkgd | 68602 6.8E-01 mgkgd | 3.2E-01  3.2E-02
Aroclor-1268 7| 73803 mghkg | 46E-03 mgkgd | 68502 68E-01 mgkgd | 6.8E-02  6.8E-03
Dieldrin ' B2E-04 _ mgkg | 52604 mgkgd | 28602 28E-01 mgkgd | 1.9E-02 1.96-03
 Endosulfan Suffatt | 1.1E-03  mghkg | 69E-04 mgkgd | 17E-01 25E+00 mgkgd | 4.1E-03 27E-04
gamma-Chlordane | 13E03 _ mghkg | 82E-04 mghkgd | 46E+00 9.2E+00 mgkgd | 1.8E-04 9.0E-05
Heptachlor Epoxide 54E-04 mgkg | 3.4E04 mgkgd | 25E-02 25E-01 mghkgd | 14E-02  1.4E-03
Methoxychior 9.6E-04  mgkg | 6.1E-04 mgkgd | 5.0E+00 36E+01 mgkgd | 1.2E-04 1.7E-05
Technical Chiordane 42E02  mgkg | 27E-02 mgkgd | 46E+00 9.2E+00 mgkgd | 58E-03  2.9E-03
~ Antimony | 14E-01 " mgkg | B7E-02 mgkpd | 26E02 26E01  mgkgd | 33E+00  3.3E-01
- Arsenic | 74E-01 " mgkg | 47E-01 'mgkgd | 1.3E-01  1.3E+00 mgkgd | 3.7E+00  3.7E-01 |
______ ) Barium “172.8E+01  mgkg | 1.8E+01  mgikgd | 75E+01  16E+02 mgkgd | 2.3E-01  1.1E-01
B Beryllium 7126461 mglkg | 7.5E-02 matkg-d | 66E-01 B6E+00 mgkgd | 1.1E-01  1.1E-02
f " Cadmium | 53E+00  mghkg | 3.3E+00 mghkg-d | 1.0E+00 1.0E+01 mghkg-d | 3.3E+00  3.3E-01
- Chromgjgnm - 3.1E+00 mg/kg | 2.0E+00 mglkg-d | 1.5E+03 1.5E+04 mg/kg-d 1.4E-03 1.4E-04
B Cobait 6.3E-01 mgkg | 40E-01 mgkg-d | 766-02 76E01 mgkgd | 52E+00 5.2E-01
~_ Copper | 7.4E+00  mgikg | 47E+00 mgkgd | 42E-01 4.2E+00 mgkgd | 1.1E+01  1.1E+00
7 lead ) | 64E+01 " mgkg | 4.0E+01  mgkgd | 1.3E+02  3.8E+02 mghkgd | 3.2E-01  1.1E-01 |
Manganese 47E+01  mglkg 3 DE+01  moghkgd 8.8E+01 2.8E+02 mglg-d 3.4E-01 1.0E-01 |
Mercury | 72602 mghkg | 45E-02 mglkg¢ | 26E-01 26E+00 mgrkgd | 1.7E-01  1.7E-02 §
B " "Mercury (methyl) | 11E03" mgkg | 7.0E-04 mghkgd | 32E-02  1.6E-01 mghkgd | 22E-02  4.4E-03 |
~ Molybdenum 28E-01  mgkg | 18E-01 mgkgd | 19E-01 19E+00 mgkgd | 93E01  9.3E-02 |
- Nickel B 1.3E400 mgkg | 7.9E-01 mghkgd | 31E+01  52E+01 mgked | 26E-02  1.5E-02 |
Selenium 2.0E+00 mafkg 13E+00 mgkgd | 2.0E-01 3.3E-01 myglkg-d | 6.3E+00  3.8E+00 |
Silver | 1.0E-01 mghkg | 6.5E-02 mghkgd | 22E+01 2.2E+02 mghkgd | 29E-03  2.9E-04
~_ Thallium | 58E-02  mg/kg | 3.5E-02 mgkg-d | 14E-01 14E+00 mgkgd | 2.5E-01 2.5E-02
__ Vanadium | 26E+00  mgikg | 1.7E+00 mgkgd | 42E-01 21E+00 mgkg-d | 3.9E+00  7.9E-01 |
Zinc | 17E402 mgikg | 11E+02 mghkgd | 1.6E+02 32E+02 mgkgd | 6.BE-01  34EDT
Toxicity Equivalency - Mammals | 3.4E-05  mgkg | 21E-05 mgkgd | 1.0E-068 1.0E-05 'mghkgd | 2.1E+01  2.1E+00
Toxicity Equivalency (PCB) - Mammals | 2.5E-06 mgkg | 1.6E-06 mghkg-d | 10E-06  1.0E-05 mglkgd | 1.6E400  1.6E-01

|l HAZARD INDICES: 6.4E+01  1.0E+01

Notes:

a. Estimated Daily Intake (EDI) calculated using parameters presented in Tabie I-7.

b. Reference Dose Values presented in Table D-4.

¢. Hazard Quotients (MQs) calculated by dividing the Estimated Daily Intake dose by either the NOAEL- or LOAEL-based Reference Dose.
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TABLE L-21.6

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : SHREW
BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND
SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH - CT
RECEPTOR: SHREW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 1,1E+02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terrestrial ~ Small Small | Combined  Percent
Analyte Water Soil Plants Inverts Birds Mammals HQs®  Contribution®
Toxicity Equivalency - Mammals 1.9E-02  1.7E+01 . 2.1E+01 - - | 38E+01 35%
Copper 31E-03  1.5E+01 4.2E+00 1.1E+01 . - | 30E+01 | 28% |
{{Cobalt B 82E-04 28E+00 12E-02 5.2E+00 - - BIE+00 | 7%
Vanadium 3.3E+00  9.1E-03  3.9E+00 - - | 73Ev00 | 7%
Selenium 7.9E-02  2.9E-02 6.3E+00 - - | 6.4E+00 6%
Arsenic ] 1.6E+00 4.6E-02 37E+00 - - 54E+00 | 5%
Antimony “"' ] 46E-01  27E-03 3.3E+00 - - | 38E+00| 3%
|Cadmiyvm T 6.6E-02 B.3E-03  3.3E+00 - - | 34E+00| 3%
|[Toxicity Equivalency (PCB) - Mammals 2.2E-01 - 1.BE+00 - - | 1.8E+00 2%
Molybdenum 4.9E-01 7.0E-02 _ 9.3E-01 - - 1.5E+00 1%

e 56E-05  1.1E-01  1.1E-01 6.8E-01 - - | SJE01 1%
[Manganese - | 21E-04 21E-01  9.6E-03  34E-01 = | 5BE01 | 1%
fiLead | 52E06 1.3E01 7.0ED3 32E01 - - | asE01 | 0%
Barium 17E-01  15E02 23E01 - - | 42B01 | 0%
Aroclor-1254 8.3E-02 32E-04 3.2E-01 - - 40E-01 | 0% |

roclor, Total i T 3.9E01 _ 39E-01 | 0%

hallium | 24E03  1.0E-01  2.3E-04  2.5E-01 - - 3.6E-01 0%
Mercury 1 29E-02  21E-03 1.7E01 - - 2.0E-01 0% |
Beryllium B - 45E-05 4.5E-02  26E-04 1.1E-01 - - l1eED | 0%

\roclor-1268 _ 1.3E-02 12E-05 68602 - - 8.0E-02 0%
Chrysene - 44E-02  4.3E-04 - - |amED2| 0% |
Benzo(b)fluoranthene B 43E02 44E-04 - - | 44E02 | 0%
Benzo(k)luoranthene 3.7E-02  24E04 - - 3BE02 | 0%
Benzo(@pyrene 3302 21E04 - - 33E02 | 0%
indeno(1,2,3-cd)pyrene 3.3-02  9.8E-05 - - 33E-02 | 0%
Benzo(g,h.ijperylene 3.1E02  9.9E-05 I 31E02 | 0%
[[Benzoa)anthracene - 2.8E-02 29E-04 - - | 28E02}| 0%
Nickel _ 8.9E-06 2.6E-02 | 28E02 | 0%
Dieldin ) 37E-03 7.1E-05 19802 - - 23802 | 0%
Mercury (methyl) i . 22602 | 2:2E-02 0% |

AJuminum | 14E02 o 14E-02 | 0% |
Heptachior Epoxide | 14E02 - 14602 | 0%

echnical Chiordane - 17603 1.3E05 5.8E-03 - - T5E03 | 0%
Dibenzo{a h)anthracene o 7.3E-03  2.0E-05 - - | 7.36-03 0%

Endosulfan Sulfate 2.8E-06 41ED3 - 41E-03 0%

,4'-DDE - 77E-04 21E06 25603 @ - - 3.3E-03 0%

4,4DDT o 84E-04 35E06 22603 - - 3.0E-03 0%

Sitvert 40E-06 TTTT29E03 | 29E-03 | 0%

Chromium T " | 23E07 13E03 3.0E-05 14E03 - - | 27E-03 | 0%

Phenanthrene o _ 2.3E-03  1.3E-04 e 24E-03 | 0%
4,4-DDD | 32E-04 22E06 O6E-04 - - | 13E03 0% |

Pyrene - 8.1E-04 27E05 - - | 84E-04 0%

Fluoranthene  62E04  14E05 - 6.3E-04 0%

alpha-Chiordane | e2E07 e 334 33E-04 | 0%
lgamma-Chlordane | esE07 1.8E-04 1.8E-04 0%
51226.24
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TABLE L-21.6
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING NOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH - CT

RECEPTOR: SHREW Prepared:| 9-Apr-03 54D
TOTAL RISK (Hl): 1.1E+02 Checked:| 17-Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terrestrial ~ Small Small | Combined  Percent
Analyte Water Soil Plants  Inverts  Birds Mammals| HQs®  Contribution
{[bis(2-Ethythexyl)phthalate | 14E04 S 14E-04 0%
Methoxychlor  2E04 1.2E-04 0%
nthracene | .~ 23E05 1406 0 - - 2.5E-05 0%
|lbeta-BHC |\ T
[[delta-BHC - - - ]
Endin o S i
|Aroclor-1248 e o I
|,__599!9%,_ R R R e B
ron 1 L Y R I
Toxicity Equivalency - Birds B B o o
[Toxicity Equivalency (PCB) - Birds e B o _ )
ITOTAL MEDIUM-SPECIFIC RISK 4.0E-02 | 4.2E+01 { 4.5E+00 | 6.4E+01 - - 1.1E+02
IPERCENTAGE OF TOTAL RISK 0% 38% 4% 58% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that
medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

51226.24
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TABLE L-21.7
SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIOC TIMEFRAME: CURRENT/FUTURE
EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: SHREW Prepared:| 9-Apr-03 SJD
TOTAL RISK (HI): 1.6E+01 Checked:| 17~Jul-03 RAR
Exposure Medium®
Surface Terrestrial Terrestrial ~ Small Small |Combined  Percent
Analyte Water Soil Plants Inverts Birds Mammals | HQs®  Contribution®
Selenium 4.8E-02  1.8E-02 3.8E+00 - - 3.9E+00 25%
Toxicity Equivalency - Mammals | 19E:03 17E+00 - 21E+00 - - 3.8E+00 |  24%
Copper - | 31E-04  15E+00 42E-01  1.1E+00 - - | 30Ev00 | 19%
[Vanadium 6.6E-01 1.8E-03 7O9E-01 - - | 15E+00 | 9%
Cobalt | B2E-05  28E01 1.2E-03 52E-01 - - | 81E01 | 5%
Arsenic B N 16E-01 46E03 37E-01 - - | 54E-01 3%
Zine " | 13E-05 56E02 56E02 3.4E-01 - - | 45E01 | 3%
Antimony | 46E-02 2.7E-04 33E01 - - | 3.8E-01 2%
Cadmium B 6.6E-03 8.3E-04 3.3E-01 - - 3.4E-01 2%
Barium 7.8E-02  7.0E-03 11E01 - - 1.9E-01 1%
oxicity Equivalency (PCB) - Mammals 2.2E-02 - 16E-01 - - 18601 | 1%
Manganese | 67E-05 66E-02  3.0E-03 1.0E-01 - - 17601 | 1% |
Lead 1.7E-06 43602 2.3E-03 11E01 - - 1.5E-01 1% |
Molybdenum o 49E-02  7.0E-03 93E-02 - . 1.5E-01 1%
roclor-1254 - 8.3E03 3.2E-05 3.2E-02 - - | 4.0E-02 0%
roclor, Total - C39E02 39E-02 [ 0%
hallium - 24E-04 10E-02 23E05 25E<02 - - | 36E02 0%
Mercuy 29E-03 2.1E-04 1.7E-02 - - | 20E02 0%
Beryllium ’ 45E-06 45E-03 26E-05 11E02 - - | 16E02 | 0%
Nickel 5.3E-06 - 15E02 | 15E02 0%
Aroclor-1268 : 13E-03 1.2E06 68E03 - - | 8OE03 | 0%
Chrysene 44E03 4305 - - | 45E-03 0%
Benzo(b)fluoranthene T 4303 44E05 - - | 44E03 | 0%
Mercury (methyl) - T 44E03 | 44803 ] 0%
Benzo(k)fluoranthene ) 37E03  24E-05 . 38E-03 [ 0%
echnical Chlordane - B4E-04 6.3E-06 29E-03 - - | 37E03| 0%
Benzo(a)pyrene - 33E-03 2.1E-05 - - | 33E03| 0%
Indeno(1,2,3-cdjpyrene 33603 98E08 0%
Benzo{g,h,perylene 31E-03 _ 9.9E-06 ~ 0%
Benzo(a)anthracene 2.8E-03  2.9E-05 - 0%
Dieldin - 37E-04  7.E-06  1.9E-03 0%
Aluminum o 1.4E-03 S 0%
Heptachlor Epoxide } 1.4E-03 0%
Dibenzo(a,h)anthracene 7.3E-04 2.0E-06 o 0%
4,4'-DDE ' - B 1.5E-04 42607 51E04 0%
4,4DDT ~ 17E-04 69E-07 4.4E-D4 0%
Pyrene o 4.9E-04  1.6E-05 | 0%
Fluoranthene - B 31E-04 71E06 - - | 32E-04 0%
Siver 4.0E-07 | 29E-04 - | 2.9E-04 0%
Endosulfan Sulfate 1.9-07 27E-04 i | 27E04 | 0%
Chromium 23608 1.3E04 3.0E-06 14E04 - - | 27E04 | 0%
44-DDD 64E-05 4.4E-07 18E-04 - - | 26E-04 0%
Phenanthrene - T23E04  13E05 - - 24E04 | 0%
alpha-Chlordane 3.1E-07 16E04 1.6E-04 0%
gamma-Chiordane 3.4E-07 9.0E05 | 9.0E-05 0%
51226.24
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TABLE L-21.7

SUMMARY OF EXPOSURE PATHWAY/MEDIUM-SPECIFIC HAZARD QUOTIENTS USING LOAEL-BASED RTVs : SHREW

BASELINE ECOLOGICAL RISK ASSESSMENT - INTERIM FINAL
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

SCENARIO TIMEFRAME: CURRENT/FUTURE

EXPOSURE POINT: LYMAN MILL POND REACH -CT

RECEPTOR: SHREW Prepared:| 9-Apr-03 SJD
TOTAL RISK (Hl): 1.6E+01 Checked:| 17-Jul-03 RAR
Exposure Medium?
Surface Terrestrial Terrestrial  Small Small | Combined  Percent
Analyte Water Soil Plants Inverts Birds Mammals| HQs"  Contribution®
{[Methoxychlor o o 17E-05 | 17E-05 0%
{Ibis(2-Ethylhexylphthalate 1.4E-05 - 14E-05 0%
JiAnthracene - 2.3E-06 1.4E-07 - - 2.5E-06 0%
llbeta-BHC o R i
delta-BHC - . - o ]
Endtin .\ S
Aroclor-1248 | B B
Aroclor-4242 00 I e B I
lron P e i i - iy e i ————— P DT —_— — — S VST (S
Toxicity Equivalency - Birds - I T
Toxicity Equivalency {PCB) - Birds . N o . ]
ITOTAL MEDIUM-SPECIFIC RISK 4.0E-03 | 4.8E+00 | 5.2E-01 | 1.0E+01 - - 1.6E+01
PERCENTAGE OF TOTAL RISK 0% 30% 3% 66% 100%
Footnotes:

a. Hazard Quotients presented by exposure medium; a blank cell indicates that the analyte was not a CPC for that

medium; a dash entry indicates that there was no assumed exposure to that medium.

b. Combined risk across all media exposures.

c. Relative contribution of CPC to total risk associated with the ingestion exposure pathway.

51226.24

PAWS-GVT\COE-h ERAMppendicestKLN - Sp
ShorttailedShrew - LR.xisSUMMARY-LOAEL,

Temestrial

Page 90of 9

71372004


http:51226.24

APPENDIX M

APPENDIX M

TREE SWALLOW REPORT



Final Report 4

Exposure and effects of dioxins, furans, and other organochlorine chemicals to tree

swallows (Tachycineta bicolor) nesting along the Woonasquatucket River, Rhode Island

Christine M. Custer and Thomas W. Custer, USGS, Upper Midwest Environmental

Sciences Center, 2630 Fanta Reed Rd., La Crosse, W1 54603

Introduction

From at least 1921 to 1940, a stretch of the Woonasquatucket River, near
Providence, R, hereafter called the Centredale Manor Restoration Project site, was the
location of textile manufacturing activities of the Centredale Worsted Mill and then the
Olneyville Wool Combing Company. Between 1943 and 1971, the Atlantic Chemical
Company/Metro-Atlantic, Inc. used the site for chemical manufacturing and New
England Container Company, Inc. used the site for drum recycling. Aerial photographs
taken during the 1960s and 1970s showed areas of uncovered, outdoor drum storage in
the central area of the site, along with disturbed areas in the southern portion of the site.
Sanborn Fire Insurance Rate maps compiled in 1956 and 1965 depicted areas of drum
storage and drum cleaning bordering the former tail race (now the drainage channel) in
the southern portion of the site. During the early 1970s, the mill buildings that housed the

former textile and chemical companies on the property were demolished.

* RI-Repts, April 2003; data are third party validated



In 1977, the Rhode Island Department of Health, Division of Air Pollution
Control responded to complaints of fumes at the property, which resulted in the discovery
of more than 50 abandoned drums. In the early 1980s, additional abandoned drums were
identified at the site by the Rhode Island Department of Environmental Management (RI
DEM) Division of Air and Hazardous Waste Management. One drum apparently
contained polychlorinated biphenyls (PCBs), while some drums may have contained an
acid or caustic material (based on the presence of polyliners), solvents, and ink wastes. A
Notice of Violation was issued for violations of the State Hazardous Waste Management
Act. In February 1982, approximately 300 drums were removed under the supervision of
RI DEM.

An estimated 219,869 square feet of contaminated {ill are present at the
Centredale Manor Restoration site. The dioxin congener, 2.3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) has been disposed of or has come to be located at the site (EPA Website,
Feb. 2000). Historical information indicated that former mill and drum recycling
activities took place in portions of the area of contaminated fill. The source of the
hazardous substances present in the contaminated fill is unknown, but is likely due to the
largely unregulated use, storage, and disposal of hazardous substances on the property
from at least 1921 until 1977. On February 16 and 17, 1999, shallow soil samples were
collected from the contaminated fill. TCDD was detected at concentrations up to 116
parts per billion (ppb or ng/g). For additional details see the Centredale Manor
Restoration Project Engineering Evaluation/Cost Analysis (Tetra Tech 2000).

Swallows, especially tree swallows (Tachycineta bicolor) are now being widely

used as a study species for research on the distribution and effects of local sediment



contamination (Shaw 1983, DeWeese 1985, Kraus 1989, Ankley et al. 1993, King et al.
1994, Bishop et al. 1995, Nichols et al. 1995, Custer et al. 1998, 2000, 2001, 2003). Tree
swallows will readily use nest boxes, so study sites can be established at specific
locations of interest. They feed near their nest box (within 400 m, Quinney and Ankney
1985) on emergent aquatic insects (Blancher and McNicol 1991) so residues in their
tissues reflect sediment contamination for those chemicals that transfer into the biota
(Fairchild et al. 1992). They also will nest relatively densely so that adequate sample
sizes can be obtained. Data are now available on contaminant levels in tree swallows at a
number of locations across North America for PCBs (Bishop et al. 1995, Custer et al.
1998, 2000, 2003), other organochlorines (Shaw 1983, DeWeese et al. 1985, Elliott et al.
1994), metals (Kraus 1989, King et al. 1994, Custer et al. 2001, 2002), and polycyclic
aromatic hydrocarbons (Custer et al. 2001). Data collections are also ongoing to quantify
the effects of various classes of chemicals on reproduction.

The objectives of this study were to determine whether dioxins, furans, and other
organochlorines were being accumulated and causing reproductive impaimment in tree

swallows nesting along the Woonasquatucket River, near Providence, RL

Methods
Field Work

Fifty-nine swallow boxes were attached to posts during early spring 2000 along
the shoreline of Allendale Mill Pond (29 boxes), hereafter called Allendale, and
Greystone Mill Pond (30 boxes), hereafter called Greystone (Fig. 1). An additional 30

boxes were put up on Lyman Mill Pond, hereafter called Lyman, in 2001. Allendale is



just downstream of the Centredale and Brook Village apartment complexes and is within
the Centredale Manor Restoration site. Lyman is the first pond downstream of Allendale,
and Greystone is the first pond upstream of the contaminated area. Predator guards were
attached to poles after nest building and egg laying commenced. Each nest box was
visited approximately once per week beginning in early May of each year. The stage of
nest building, and number of eggs and young present in the box were recorded during
each visit.

A sample of 2 - 3 eggs was collected at approximately mid incubation in 2000 (N
= 5 - 7 clutches/site) and as each clutch started to hatch in 2001 (all nests/site). An 11-13
day-old tree swallow nestling was also collected from 5 nest boxes per site where sibling
eggs had previously been collected. Clutches <5 eggs had only 2 eggs collected;
clutches > 6 eggs had 3 eggs collected. Eggs that failed to hatch were also collected.
Food samples were collected from the stomachs of tree swallow nestlings on the day they
were collected and sacrificed, and pooled by site into 1 sample. All samples were
collected under appropriate state and federal collecting permits.
Sample preparation

Eggs or nestlings were removed from the nest box, weighed, and visually
examined for gross abnormalities. Contents of eggs from an individual nest box were
emptied into a chemically-clean jar; eggshells were discarded. Nestlings were
decapitated with a sharp pair of scissors (Anonymous 1993). Contents in the upper
gastrointestinal tract were removed with forceps, weighed, and placed in a chemically-
clean jar. A small piece (<0.2g) of the liver was removed. placed in a cryotube, covered

with 1 - 2 drops of glycerin, and snap frozen in liquid nitrogen for later ethoxyresorufin-



O-dealkylase (EROD) analysis. See further details in Bioindicator section below. The
carcass remainder, including the head and the remaining portion of the liver, was then
placed in a chemically-clean jar. The egg, carcass remainder, and diet samples were
frozen later that day and maintained frozen until shipped or otherwise transported to the
analytical laboratory following chain of custody procedure. The EROD liver samples
were maintained in liquid nitrogen until shipped on dry ice to Patuxent Wildlife Research
Center, Laurel, MD for analysis by a cooperator.

In 2001, sample collection and preparation were similar to 2000 except that 2 12-
day-old nestlings were collected from 5 nest boxes/site. The livers from both young were
excised, a small portion (< 0.2g) of the liver from the first nestling (a-nestling) was
removed for EROD analysis (as above), and that liver remainder and the entire liver from
the h-nestling were pooled by nest box, and analyzed for trace elements. The head from
the b-nestling was preserved in 10% buffered formalin for later sectioning to assess brain
asymmetry (Henshel et al. 1997). Blood was collected during the decapitation process
for genetic damage assessment by flow cytometry.

Bioindicators

Ethoxyresorufin-O-dealkylase activity was assayed in 12-day-old liver microsomes
(Custer et al. 1998) by USGS, Patuxent Wildlife Research Center personnel using the
methods of Burke and Mayer (1983) as adapted to a fluorescence microwell plate scanner
(Melancon 1996). Hepatic microsomes were prepared from homogenates of thawed liver
samples by differential centrifugation. The 11,000-g supernatant was centrifuged at
40,000 rpm for 60 min to obtain the microsomal pellet. Each 100,000-g pellet was
resuspended in 2.0 ml/g of tissue weight of 0.05 M Na/K POy, 0.001 M disodium

cthylenediamine tetraacetate, pH 7.6. The 260-p1 total assay volume contained



microsomes equivalent to 0.65 mg liver, 2.5 uM substrate and 0.125 mM NADPH in
0.066 M Tris buffer, pH 7.4. Protein concentrations were determined by a 50% reduced
volume Lowry et al. (1951) assay. Activities were calculated as pmol product/min/mg
microsomal protein.

Blood for flow cytometry was collected in heparinized capillary tubes, aspirated
into freezing media (Hams F10 media with18% fetal bovine serum and 10% glycerin),
inverted several times, and then frozen in liquid nitrogen. Nuclear preparation and
staining followed the method of Vindelov et al. (1983). Nuclear suspensions were
prepared following lysis with detergent and trypsin digestion. Nuclear suspensions were
treated with RNAse, and stained with propidium iodide. Nuclear DNA content was
analyzed in approximately 10,000 cells per individual on a Coulter Elite flow cytometer
by quantification of nuclear fluorescence. The mean half-peak coefficient of variation
(HPCV) in the G1 peak was quantified. This value expresses the amount of variation in
the DNA content of the 10,000 cells measured. Somatic chromosome damage is
suggested when the HPCV in a population is significantly greater than the HPCV in a
reference population.

For brain asymmetry, each brain was removed from the 10% formalin buffer
solution in which it had been stored, stained with thionine, imbedded in paraffin, and then
sectioned both horizontally and vertically into 16 sections. The height and width of the
left and right sides for each section were measured (mm) and the absolute difference
between the right and left side was calculated. An average absolute difference for all

sections combined was calculated for each individual.



Tree swallows nesting along the upper Mississippi River in Houston Co., eastern
Minnesota and from Threemile Pond, Berkshire Co., western Massachusetts were used as
out-of-basin reference sites for all 3 bioindicator assessments. These out-of basin
reference sites were used to further assess normal levels for the bioindicators.

Statistical analysis

Data were analyzed with one-way analysis of variance (ANOVA) to compare
year/site means for concentrations of organic chemicals and trace elements, accumulation
rates, and bioindicators. Contaminant concentrations were log transformed prior to
analysis to satisfy the homogeneity of variance (Levene’s and Bartletts tests) requirement
of ANOVA. Geometric means (mean of the logs which were back-transformed) + 95%
confidence interval (CI) are presented in tables and text. Only chemicals found above the
detection limit in > 50% of samples were statistically analyzed. Half the detection limit
was substituted for samples which had nondetectable concentrations. Accumulation rates
(mass of contaminant in the nestling minus the mass in the egg divided by the age of the
nestling) were calculated and compared between year/sites using ANOVA. Values were
rank transformed to equalize the variances. Bioindicators were compared among sites
without additional transformations. Ethoxyresorufin-O-dealkylase was compared among
sites for each year individually because EROD assays for each year were done on
different days. Flow cytometry and brain asymmetry results were only compared among
study sites because data were only collected in 2001.

The association of dioxin and furan congener concentrations with one another was
evaluated using Pearson’s correlation coefficients. Additionally, the association between

TCDD concentrations in nestlings and the 2 brain asymmetry measurements, and TCDD



concentrations in eggs, nestlings, diet, and accumulation rate were assessed with
Pearson’s correlation coefficients. Correlations of TCDD among egg and nestling
concentrations and accumulation rate were correlated based on data from individual
clutches. Concentrations in pooled diet were correlated with means for the above 3
measurements for each year/site because only 1 value per year/site was available for diet
because of pooling.

Daily survival estimates of eggs were calculated for the egg laying and incubation
period using the Mayfield method (Mayfield 1961, 1975) and compared between sites
using contrasts according to Hensler and Nichols (1981). Eggs lost because of
depredation or human activities were not included in the Mayfield analyses. The
relationship between the hatching success of each clutch and TCDD concentrations in
that clutch of eggs was tested with logistic regression models. The concentration in eggs
at which hatching success was reduced by 50% (CEsg) was estimated visually. The CEsy
estimate does not specifically address or imply the mechanism for reduced hatching
success.

Chemical analyses

Dioxins (N = 7 congeners) and furans (N = 10 congeners) were analyzed in tree
swallow egg, nestling carcass, and diet samples in 2000 and 2001. Additionally, the
concentrations of total PCBs and 107 PCB congeners were measured in all 12-day-old
nestling carcasses in 2000 and in 1 carcass per site in 2001. Total PCBs, PCB congeners,
and other organochlorine chemicals were analyzed in 2001 in a sample of eggs. Trace
elements were analyzed in liver tissue of nestlings in 2001. Battelle Inc., laboratories

performed all chemical analyses. See their reports (Battelle 2001) for detection limits



and quality assurance information. Chemicals analyzed included the dioxin and furan
congeners 2,3,7,8-TCDD; 1,2,3,7,8-PeCDD; 1,2,3,4,7,8-HixCDD; 1,2,3,6,7,8-HxCDD;
1,2,3,7,8,9-HxCDD; 1,2,3,4,6,7,8-HpCDD; OCDD; 2,3,7,8-TCDF; 1,2,3,7,8-PeCDF;
2,3,4,7,8-PeCDF; 1,2,3,4,7,8-HxCDF; 1,2,3,6,7,8-HxCDF; 2,3,4,6,7,8-HxCDF;
1,2,3,4,6,7,8-HpCDF; 1,2,3,4,7,8,9-HpCDF and OCDF. Other organochlorine chemicals
analyzed were aldrin, alpha-BHC, alpha-chlordane, gamma-chlordane, technical
chlordane, beta-BHC, delta-BHC, gamma-BHC, DDD, DDE, DDT, dieldrin, endosulfan
I, endosulfan II, ensodsulfan sulfate, endrin, endrin aldehyde, endrin ketone, heptachlor,
heptachlor epoxide, methoxychlor, and toxaphene. Trace elements analyzed included
aluminum, antimony, arsenic, barium, beryllium, cadmium. chromium, cobalt, copper,
iron, lead, manganese, mercury, methyl-mercury, molybdenum, nickel, selenium, silver,
thallium, vanadium, and zinec.
Toxic equivalents

Toxic equivalents (TEQs) were calculated using both Kennedy (Kennedy et al.
1996) and the World Health Organization (WHO, van den Berg et al. 1998) toxic
equivalent factors (TEFs). The total TEQs in a sample was the sum of the product of
each congener concentration multiplied by that congener’s TEF. The TEQ values
presented in this report are reported separately for the sum of the dioxin and furan

congeners and the sum of the PCB congeners.

Results
Study sites
In 2000 the dam on Allendale had been partially breached by the beginning of the

field season. This exposed mud flats in the central portion of the pond, but the lower end



of the pond immediately above the dam remained filled with water. By 2001, the dam
had further deteriorated causing the lower end of the pond above the dam to contain less
water compared to the levels in 2000. Water levels in Greystone were similar between
2000 and 2001.

Chemical contamination - dioxin and furans

Tree swallow eggs from Greystone had significantly lower concentrations of
TCDD (< 30 pg/g wet wt.) than eggs from Allendale in 2000 (826 pg/g wet wt.) and 2001
(314 pg/g) and Lyman (1013 pg/g) in 2001 (Table I). Concentrations of TCDD in eggs
were similar at Allendale in 2000 and 2001 and Lyman in 2001 (Table 1). Nestling
carcasses demonstrated the same locational differences and simnilarities as eggs (Table 2);
Allendale and Lyman had significantly higher nestling carcass concentrations (>500
pg/g) than Greystone (<10 pg/g) in both years.

Concentrations of TCDD in eggs or nestlings were similar between nests located
at the north end and south end of Lyman. Mean TCDD concentration in eggs at the north
end was 1006.1 pg/g and 1022.6 pg/g at the south end (df = 1.7; P = 0.957). In nestling
carcasses, the mean concentration was 753.0 pg/g at the north end and 984.1 pg/g at the
south end (df = 1,3; P =0.795).

The remaining 6 dioxins and 9 of 10 furans were detected in >50% of eggs and
nestling samples (Tables 1 and 2). These other dioxin and furan congeners tended to be
present at much lower concentrations than TCDD except for 1,2,3,4,6,7, 8-HpCDD,
OCDD, and 1,2,3,4,6,7,8-HpCDF in eggs at Greystong (Table 1). Although
concentrations of the other dioxin and furan congeners varied among study sites (12 of 15

congeners for eggs and nestlings) the magnitude of the differences among sites for these
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other congeners were much less than the differences among sites for TCDD. The
magnitudes of the differences between the highest and lowest mean TCDD concentration
were 59 times (eggs, 17.2 pg/g vs. 1013.3 pg/g) and 173 times (nestlings, 5.73 pg/g vs.
990.0 pg/g). For the other 15 congeners the average magnitude of the difference between
the highest and lowest mean values was a factor of 3.7 for eggs (1.7 - 8.9 times different)
and 3.2 times for nestling (1.7 - 7.1 times different).

Concentration of TCDD in eggs was highly correlated with the other dioxin and
furan congeners except 1,2,3,4,6,7,8-HpCDD, OCDD, 1,2,3.4,6,7,8-HpCDF and OCDF
(Table 3). The correlation among dioxin and furan congeners in nestlings (Table 4) was
similar in to the pattern in eggs, except that TCDD was not correlated with OCDD and
OCDF.

Toxic equivalents (TEQs)

In eggs, the TEQs associated with dioxins and furans were significantly lower at
Greystone than Allendale in 2000 and Lyman in 2001 (Table 1). For nestlings, TEQs at
Greystone were less than at Allendale and Lyman in 2001 (Table 2). The patterns among
sites for both eggs and nestlings were similar regardless of whether the Kennedy or WHO
TEFs were used.

Toxic equivalents and TCDD for dioxins and furans were highly correlated (R =
0.99) for both Kennedy and WHO methods in both eggs and nestlings (Tables 3 and 4).
At Allendale and Lyman in excess of 89% of the total TEQs were associated with TCDD
(Table 5 and 6). The average percent of TEQs associated with TCDD was between 42

and 62% at Greystone.
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Accumulation rate and diet

Accumulation rates were positive for TCDD at all study sites in both years (Table
7, Figs. 2 and 3). The magnitude of the accumulation per day was much higher for
TCDD (> 900 pg/day) at both Allendale and Lyman than for Greystone (< 15 pg/day).
Concentrations of TCDD in tree swallow diet ranged from non-detected to 5.7 pg/g at
Greystone and between 71 and 219 at Allendale and Lyman (Table 8).

Accumulation rates of 2 dioxins 1,2,3,4,6,7,8-HpCDD (P = 0.465) and OCDD (P
=(.205) and 2 furan congeners, 1,2,3,6,7,8-HpCDF (P = 0.319) and OCDF (P = (.438)
did not differ among sites. The remaining 4 dioxins and 6 furans had positive
accumulation rates that varied among sites (Table 7). For these 10 congeners the
maximum accumulation rate was < 15 pg/day. In many of these comparisons (16 of 20
possible), Greystone did not differ from Allendale and the magnitude of the differences
among sites was small. For example, the average accumulation rate for TCDD was 147
times greater at Allendale than at Greystone in 2000, and 122 times greater in 2001. The
difference in accumulation rate for the other dioxin and furan congeners, between
Allendale and Greystone or Lyman and Greystone was less than a factor of 4.

Accumulation rate was highly correlated with both concentration in eggs (P =
0.007, R = 0.538, N = 24) and nestlings (P < 0.001, R = 0.990). The concentration of
TCDD in eggs and nestlings were highly correlated with one another (P = 0.004, R =
0.567) as well. Concentrations in pooled diet were correlated with mean concentrations
in nestlings (P =0.016,R = 0.945, N = 5) and accumulation rate (P = 0.027, R = 0.920),

but not with egg concentrations (P = 0.506, R = 0.399),
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Other chemical contaminants

Only 7 of 22 other organochlorine chemicals were detected in tree swallow egg or
nestling samples (Table 9). Of the 7 organochlorine chemicals detected, none varied
among study sites in eggs. In nestlings, DDE and DDD varied among study sites with
Lyman having significantly higher concentrations than Greystone (Table 9). Allendale
had higher concentrations than Lyman for DDT. Alpha chlordane, chlordane and dieldrin
did not vary among study sites in nestling samples. Concentrations in both tissue types
were less than 0.5 pg/g wet wt. except for total PCBs which averaged 1.1 pg/g wet wt. in

eggs and 0.6 [ig/g wet wt. in nestling carcasses.
Trace elements

Twenty of 21 trace elements were detected in tree swallow nestling livers (Table
10). Only beryllium was detected in fewer than 50% of samples (7 of 15 livers). Three
trace elements, cadmium, manganese, and thallium, differed among study sites with
Allendale having significantly higher concentrations than either Greystoner or Lyman.
Hatching success

Hatching success (percent of eggs laid that hatched) was significantly higher at
Greystone than at Allendale during both 2000 and 2001 (Table 11). Only 47 and 51% of
eggs hatched at Allendale compared with 92 and 77% at Greystone for the 2 years
respectively. Seventy percent of the eggs hatched at Lyman. All eggs in a clutch failed
to hatch in 47 and 57% of clutches at Allendale (Table 12) and in 27% of clutches at
Lyman. Between 0 and 17% of clutches were total failures at Greystone. Clutches that

were lost to predation or that were human-caused were not included in the analyses.
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There was a significant negative logistic regression (P < 0.001) for percent
hatching and TCDD concentrations in eggs (N = 48, Fig. 4), as well as for the sum of
Kennedy’s and WHO TEQs in eggs for 2000 and 2001 combined (P <0.001). Each year
individually also had a significant negative logistic regression. Visually estimating the
concentration in eggs where hatching was reduced by 50% (CEso) provided an estimate
of between 1.5 and 1.9 ng/g wet wt. TCDD (1500 — 1900 pg/g). Two values for 50% of
“normal” hatching were used: the nationwide hatching success average (approx. 87%,
Robertson et al. 1992) and the y-intercept in this study (approx. 73%).

Bioindicators

In 2000, EROD activity was significantly induced at Allendale compared to the 2
out-of-basin reference areas, but Allendale was not statistically different than Greystone
(Table 13). This lack of difference between Allendale and Greystone in 2000 was due to
1 bird that was induced at Greystone and one bird that was not induced at Allendale (Fig.
6). Both Allendale and Lyman had significantly induced EROD in 2001 compared to
Greystone and the out-of-basin reference site. EROD activity was similar between
Greystone and the out-of-basin reference locations in eastern Minnesota and western
Massachusetts in 2000 and 2001.

The half-peak coefficient of variation in DNA content of 10,000 individual red
blood cells did not differ among the 3 Woonasquatucket River sites, but the eastern
Minnesota reference location had significantly greater HPCV than Allendale (P = 0.002,
df=3,19, Fig. 6). The eastern Minnesota site did not differ from either Lyman or

Greystone.
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The difference in the height (P = 0.148, df'= 2,7) or width (P = 0.666, df=2.4)
between the right and left halves of individual brains of 12-day old nestlings did not
differ among sites. Additionally, concentration of TCDD in the nestling carcass and the
absolute difference in size between the right and left sides were not correlated either for

height (P = 0.229, Fig. 7) or width P = (0.752) differences.

Discussion
Chemical contamination - TCDD

Concentrations of TCDD in tree swallow eggs at Allendale (means in 2000 and
2001 = 314 and 826 pg/g; maximum value = 2299 pg/g) and Lyman (mean = 1013 pg/g,
maximum value = 1949 pg/g) were consistently higher than at the upstream reference site
(Greystone) and are hundreds of times higher than reported elsewhere for swallows,
Ankley et al (1993) reported that tree swallow eggs contained 5.3 pg/g TCDD at sites
along the Fox River and lower Green Bay, Lake Michigan. Custer et al. (2002) reported
that only 13% of tree swallow clutches contained detectable concentrations (detection
limit = 1 pg/g) of TCDD from sites along the Wisconsin River downstream of historic
pulp and paper mills.

Tree swallows at Allendale and Lyman also had much higher TCDD
concentrations in eggs than other bird species that feed higher on the food chain and
which would be expected to contain higher concentrations due to biomagnification. For
example, great blue herons (4drdea hierodias) nesting in British Columbia (BC} in the
vicinity of paper mills contained between 4 and 209 pg/g wet wt. TCDD in eggs (Elliott

et al. 2001} and double-crested cormorants (Phalacrocorax auritis) nesting at 2 colonies
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during the late 1980s within 10 — 15 km of pulp and paper mills in the Strait of Georgia,
BC contained between 30 and 74 pg/g wet wt. in eggs (Harris et al. 2003). Osprey
(Pandion heliaetus) nesting along the Wisconsin River, central WI contained between 59
and 108 pg/g wet wt. TCDD in eggs (Woodford et al. 1998), osprey nesting downstream
of pulp and paper mills in the Fraser River basin contained average concentrations of
between 5.5 and 47 pg/g wet wt., and those nesting in the Columbia River basin
contained between 9.5 and 21 pg/g wet wt. in eggs (Elliott et al. 1998). Forster’s terns
(Sterna forsteri) in Green Bay, Lake Michigan contained only between 5 and 20 pg/g wet
TCDD wt. in eggs (Ankley et al 1993).

There was some between year variability in TCDD concentrations at Allendale. It
is unknown why concentrations of TCDD in eggs at Allendale in 2001 were about half
the concentration present in 2000; this difference, however. was not statistically
significant. This same pattern was not reflected in concentrations in nestling carcasses or
diet, or in the accumulation rates at Allendale between 2000 and 2001. Perhaps female
swallows were in the area prior to egg laying for a shorter period of time in 2001
compared to 2000 or they were feeding on more terrestrial insects during that time. The
nestling concentrations and the accumulation rates are a better indicator of local
contamination, however, because the nestlings are only fed from the local environment.

The magnitude of the difference in concentrations between Greystone and the 2
ponds downstream was greater for TCDD than the other 15 congeners. The
concentrations of TCDD were between 11 and 48 times higher in eggs from Allendale or
Lyman compared to Greystone and between 90 and 106 times higher in nestlings. This

contrasts with an average factor of only 3.7 and 3.2 (eggs and nestlings) between the
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highest and lowest concentrations for the other 15 dioxin/furan congeners. Additionally,
13 of 15 congeners in 2000 (Allendale), 15 of 15 in 2001 (Allendale), and 10 of 15
congeners in 2001 (Lyman) did not differ from Greystone. This indicates that these other
dioxin and furan congeners were present at roughly the same concentrations throughout
the system and can be considered background concentrations for this general location.
Only TCDD exhibited a pattern strongly consistent with contamination originating from
the Centredale Manor Superfund site.

Greater than 89% of the TEQs were associated with TCDD at Allendale and
Lyman, but only 42 and 62% of the TEQs were associated with TCDD at Greystone.
Because of the lower concentration of TCDD at Greystone relative to the other dioxin
and furan congeners, these percentages should be less because they all have to sum to
100%.

Accumulation rate

The very high and positive accumulation rates of TCDD in nestlings at Allendale
and Lyman are indicative of local contamination from the respective ponds where the
birds nested. This is because nestlings are only fed from the local environment and the
concentration in the egg has been factored out. Average accumulation rates for TCDD at
Allendale were 988 and 1736 pg/day in 2000 and 2001, and was 1686 pg/day at Lyman.
Accumulation rates were positive at Greystone as well, but only averaged 6.7 and 14.2
pg/day.

The pattern of TCDD concentrations in diet and accumulation rates were similar
among study sites. Concentration of TCDD in pooled food samples were 71 and 219

pg/g at Allendale in 2000 and 2001, and were either not detected (2000) or 5.7 pg/g
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(2001) at Greystone. The higher concentrations in food from Allendale and Greystone in
2001 compared to 2000 are reflected in the higher accumulation rate at both these study
sites in 2001 compared to 2000,

Diet samples at Allendale and Lyman were between 6 and 18 times above safe
levels. The concentration of TCDD in avian diet that is considered safe is 10 - 12 pg/g
wet wt. (Eisler 2000). Concentrations of the sum of polychiorinated dibenzo-p-dioxin
congeners (PCDD) present in fish from the Strait of Georgia, BC in the 1980s and early
1990s near pulp and paper mills ranged between < 0.1 and 90 pg/g wet wt. (Elliott et al.
2001). The PCDDs in food (insects) at Allendale were more than 4 times the
concentration found in fish in BC; Lyman food samples contained twice as much PCDDs.
Insects generally contain lower concentrations of organic contaminants than fish because
of their position lower on the food chain. This further emphasizes how contaminated
Allendale and Lyman are compared to other locations in the U.S. and Canada.

Local exposure

Accumulation rate is one of the best measures of local exposure. Accumulation
rate integrates what the nestling was exposed to over a 12-day period, or whatever the age
was when the nestling was collected. Accumulation rate alse factors out any contaminant
in the egg, which reflects what the female was exposed to prior to and during egg laying.
Concentration in nestling carcasses is the next best measure of local exposure. It does not
factor out the contribution from the egg, although at contaminated sites the contribution
of contaminants in the egg can be negligible compared to what the nestling was exposed
to. Growth dilution, however, needs to be considered because there can be considerable

exposure (on a concentrations basis) that is masked by increased (growth) nestling mass
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as it grows. Diet concentration is the third best measurement of exposure.
Concentrations in an individual diet sample reflect exposure for only the previous few
hours. Diet represents a snap shot in time for each individual. A pooled diet sample,
however, integrates a number of individuals collected over several days or weeks, so it
can provide an integrated sample as well. Depending on how many dict samples are
collected over what time period, diet samples may offer less temporal or spatial
integrations than does accumulation rate or nestling concentration. Finally, we have
found that concentrations in eggs also reflect local exposure. Concentrations in eggs
were highly correlated with both accumulation rate and nestling concentration. Egg
concentrations can be more variable than these other measures of local exposure probably
because females may have been in the area of interest for differing amounts of time prior
to egg laying or may have migrated through different areas for example.
Hatching success

The probability of an egg hatching was significantly higher at Greystone than at
Allendale during both years. Hatching success was intermediate at Lyman and did not
differ from either Allendale or Greystone. Reduced hatching tended to be the result of
total clutch failure and not due to partial losses within a clutch. Regardless of study site,
hatching success was negatively correlated with concentration of TCDD in eggs in each
year of the study individually and for both years combined. Forty-seven and 51% of eggs
hatched at Allendale in 2000 and 2001, whereas 92 and 77°0 of eggs hatched at
Greystone. The lower percent hatching at Greystone in 2001 was initially cause for
concern, but examination of TCDD concentrations in those clutches were consistent with

TCDD as the probable causative agent for poor hatching success. One nest that was a
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total failure at Greystone contained 284 pg/g wet wt. TCDD. Another clutch that
contained dead embryos contained 130 pg/g TCDD. The other total failure at Greystone
was a late clutch and no eggs were collected from it for chemical analysis.

The estimated CEso for tree swallows is approximately 10 times higher than the
estimate for chickens (Gallus domesticus). The LDsy (lethal dose) for injected chicken
eggs is 150 pg/g (Powell et al. 1996). The estimated CEsg for tree swallows, based on
visual inspection of Fig. 4 was between 1.5 and 1.9 ng/g (1500 - 1900 pg/g wet wt.). The
range in the visual estimate of the 50% hatching level for tree swallows is a result of
using either the 87% nationwide average hatching success in successful nest number
(Robertson et al. 1992) or the y-intercept from this study. Chickens are considered one of
the most sensitive avian species (Giesy et al. 1994). Additionally, data from field studies
may have other factors that affect hatchability that cannot be controlled for or assessed in
a field situation.

The tree swallow field data reported here do not address causality or mode of
action. Reduced hatching could be the result of direct toxicity of the contaminants in the
eggs, some behavioral response such as less consistent incubation as reported for PCBs
by Peakall and Peakall (1973), or a combination of causes. The only way to definitively
address the mode of action is through laboratory exposure of eggs in a controlled factorial
experiment.

Few other avian data are availably with which to compare estimated CEsq values.
The LDso for TCDD for double-crested cormorants was between 5 and 26 ng/g wet wt.

(Powell et al. 1997). These data should be used carefully. however, because the authors
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were extrapolating beyond the limits of their data. Regardless, the ower range of
Powell’s cormorant estimate is similar to what we estimated for tree swallows.

There are a few other studies that assessed dioxin and furan effects on hatching
success in field situations. Woodford et al. (1998) found no effect of dioxins/furans on
hatching success of osprey nesting along the Wisconsin River below pulp and paper
mills. Mean TCDD concentrations ranged between 59 — 108 pg/g wet wt., and they
estimated a no-effects level in eggs of 136 pg/g. Elliott et al. (1989) found no difference
among 4 great blue heron colonies in average number of young fledged per success nest,
nor a relationship between dioxin and furan concentrations and hatching success. Mean
concentrations of TCDD in eggs at those 4 colonies ranged between 9 and 210 pg/g wet
wt. Both of these studies had much lower TCDD concentrations than present in our study
and are consistent with our data where we estimated a 50% reduction in hatching at
approximately 1900 pg/g wet wt. There was also no relationship between concentration
of dioxins and furans on hatching success of bald eagle (Huliaeetus leucocephalus) or
osprey eggs from birds nesting along the Pacific coast of Canada (Elliott and Nordstrom
1998; Elliott et al. 2001). Concentrations were reported from either blood plasma on a
wet wt. basis or yolk sacs on a lipid wt. basis so they cannot be directly compared to the
tree swallow study. Elliott et al (2001), however, estimated coneentrations in whole
osprey eggs from that location of between 2 and 4 pg/g wet wt,, so they are considerable
lower than even our reference site at Greystone.

Other chemicals
Other organochlorine and trace element concentrations were either not detected or

were present at background levels. Total PCBs averaged < 1 pg/g wet wt. in eggs and
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nestlings and did not vary among study sites. These egg concentrations were too low to
contribute to poor hatching success (Custer et al. 1998, Custer et al. 2003). On the
Housatonic River, reduced hatching was detected beginning at 30 - 50 pg/g wet wt. PCBs
in eggs (Custer et al. 2003). Concentrations of DDE were also below known-effects
levels (Blus 1967, 1968). The most sensitive avian species have a threshold of 3 - 6 pg/g
wet wt. DDE before hatching success becomes compromised. Few other organochlorine
chemicals were detected.

Mercury (0.14 pg/g wet wt.) concentrations along the Woonasquatucket River did
not vary among sites and were similar to or lower than found in tree swallow eggs from
Colorado (0.16 - 0.18 ug/g dry wt., Custer et al. 2002), Wyoming (0.3 pg/g dry wt.,
Custer et al. 2001), or western Massachusetts (0.64 [tg/g dry wt,, Custer et al. 2003).
Mercury concentrations were 18 times less than the 2.5 ug ¢ dry wt. that has been found
to be detrimental to reproduction in birds (Thompson 1996). Cadmium concentrations
(0.4 pg/g dry wt.) were 10 times lower than the threshold effects levei for birds (Furness
1996).

Bioindicators

It was expected that EROD would be induced in tree swallow liver microsomes as
it has been shown in other studies where swallows were exposed to organic contaminants
such as PCBs (Custer 2002) and polycyclic aromatic hydrocarbons (Custer et al. 2001).
There was no difference between Allendale and Greystone in 2000, but both Allendale
and Lyman were significantly induced compared to Grevstone in 2001. The lack of
difference between Allendale and Greystone in 2000 was the results of | nestling that had

induced EROD at Greystone and 1 that lacked a response at Allendale. Laboratory
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studies have shown that some individuals are not induced even thought exposed to AHH
activity chemicals.

Neither the coefficient of variation of DNA content nor symmetry of brains varied
among study sites along the Woonasquatucket River. This result was expected with the
coefficient of variation of DNA content because dioxins are not known to be clastogenic.
We wanted to test the genetic damage bioindicator at this site because of the extremely
high levels of TCDD. Information from the literature indicated that organics such as
PCBs and dioxins have been correlated with brain asymmetry (Henshel et al. 1997). We
did not see any difference in symmetry in the brain. If dioxins cause asymmetry in brains
then we would have expected to see it along the Woonasquatucket River because of the
extremely high concentrations at the site. Because our reference site (Greystone) was
still relatively contaminated compared to other locations in the U.S., contamination at
Greystone might have been sufficient to cause asymmetry and thus we were not able to
detect differences among sites. Additionally, the procedures used by Henshel et al.
(1997) were different than the technique that we used which may also have accounted for

the different results.

Conclusions

Tree swallows nesting on Allendale and Lyman Ponds were exposed to and
accurnulated more TCDD than swallows nesting on nearby Greystone Pond. This is
consistent with EPA’s assessment that TCDD contamination originated from the
Centredale Manor Restoration site on Allendale Pond and that it is the primary

contaminant of concern. Concentrations of TCDD in eggs and nestlings are some of the
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highest ever reported in a bird species, including birds that feed higher on the food chain
such as great blue herons and osprey. Exposure was the result of eating insects that
contained high concentrations of TCDD. Concentrations of TCDD in diet were 6 — 18
times greater than safe levels for bird species and 2 — 4 times higher than in fish collected
near pulp and paper mills along the Pacific coast of Canada. Concentrations of TCDD in
eggs and nestlings were markedly higher on Allendale and Lymen (> 90 times higher)
compared to the upstream reference area, whereas the rest of the dioxin and furan
congeners were more similar among the 3 sites, differing by only a factor of 3.
Hatchability of eggs was reduced on Allendale compared with Greystone and the reduced
hatchability was correlated with concentrations of TCDD in eggs. This is the first time
that dioxins have been implicated in reduced hatching success in a field study. Other
organochlorine and trace element concentrations were either not detected or present at

background or no-effect concentrations.
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