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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IIT
1650 Arch Street
Philadelphia, Pennsylvania 19103-2029

August 23, 2002
Commander, Atlantic Division
Naval Facilities Engineering Command
Environmental Quality Division
Code: 1823
Norfolk, Virginia 23511-6287
Attn: Mr. Dominic O’Connor

SUBJECT: Review of Draft Site 11 ID 2
Allegany Ballistics Laboratory, Rocket Center, West Virginia

Dear Mr. O’Connor:

The EPA has reviewed the draft Interim Deliverable 2 for the Human Health Risk
Assessment (HHRA) Site 11, Allegany Ballistics Laboratory. The following comments
are provided for consideration.

1 In general several of the Tables need slight changes. Various reference dose,
slope factor, unit risk, and toxicity values as indicated in the attached Tables need
to be changed.

If you have any questions concerning any of these comments, please have your
toxicologist call Nancy Rios-Jafolla at (215) 814-3324 or me (215) 814-3364.

Sincerely,
(’:ﬂ.ii ‘C—» B «jﬂ?

Bruce W. Beach
Remedial Project Manager

cc: Tom Bass, WV DEP (attachment)
Steve Glennie, CH2M Hill (attachment)
Lou Williams, NAVSEA (no attachment)
John Aubert, NAVSEA (no attachment)
David McBride, NAVSEA (no attachment)



Nancy Rios-Jafolla To: Bruce Beach/R3/USEPA/US@EPA
cc:
07/18/0202:37PM  gipiect: ABLSite 11 1D2 HHRA
I have reviewed the subject document for toxicological accuracy and completeness. | have written

my comments on the tables. See attachment (interoffice mail).

Please let me know if you need further clarification of my comments.

sy



TABLE 1
SELECTION OF EXPOSURE PATHWAYS

Site 11, Allegany Ballistics Laboratory

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exciusion
Timetrems Medium Point Popuiation Age Route Off-Site Analysis of Exposure Pathway
—l]
Future ?ubw/rtgd@oil Sail Direct Contact Industrial Worker Adult Al? er:n:l On-Site Quant  |Site workers could conltact soil while conducting maintenance acvities
\\/ Ingestion On-Site Quant  |Site workers could contact soil while conducling mainienance activities.
7\) . De . N L
Resident Aduit Abso‘":zn On-Site Quanl  |Residents may contact soil, if the site is used for future residentisl developmant.
Ingestion On-Site Quant  jResidents may contact sail, if the site is used for future residential development.
De
Chitd Absor::lai:) n On-Site Quant  [Residants may contact soil, if the site is used for future residential development.
Ingestion On-Site Quant JResidents may contact soil, if tha site is used for fulure resitential developmant.
Child/Adult Dermal On-Site Quant Residants may contact soil, if the sile is used for fulure residential development.
Absorplion This Is for cancar risk only.
, {Residents may conlact soil, if the site is used for future residential davelopment.
Ingestion On-Site Quant This Is for + risk only.
Construction Worker Adult At?s:r ‘:::m On-Site Quant  [Exposure to soit during construction activities.
] Ingestion On-Site Quant {Exposure to soif during construction activilies.
Alr Airbomne Panicula.les from Industrial Woiker Adult \nhalation On-Site Quant 1Site workers may inhale dust particutates from soit whils conducting maintenanc
- p Site 11 Soil activities.
Al 4 \s 4 . N The site is not expected to be daveloped for sesidential use; however, the
9/' Residant Adult inhalation On-Site Quant idential i0 is conservatively induded in this evaluation.
/ — tad Jevaloned PR B
) \ child | innglaton | OnSite | Quant | Siteisnot axpacted tobe devaloped for residantial use; howaver. the
3 . is conservatively included in this evaluation.
/7 Thao site is not expecied to be developed for residsntial use, h . the
Chiid/Adutt | Inhalation On-Site Quant  [residenlial scenario is consesvalively icluded in this evaluaton. This is tor
cancer risk only.
Construction Worker Adut | iohalaton | OnSite | Quant |Coneetion warkers mayinale fgiive dust from sol duing excavaion
Air Volatile Emlsstoqs from Site Industrial Worker Adult Inhalation On-Site Quant Sll? workers may |f\lhale volatile emissions from soil while conducting
11 Soil aclivilies.
The slie s not expecied v be developed tor tesidentivi use, however, the
Resident Addut inhatation On-Sia Quant iosidential sconario is consarvalively included in this evaluaiin
The site is not expected lo be developed for residential use; however, the
Child Inhalation On-Sita Quant ial scanario is conservalively inciuded in this evaluation.
The site is not expecied to be developad for residentlal use. h . the
Child/Adult | Inhalation On-Site Quant  [resideniial scenario is conservativaly includad in this evaluation. This is for
cancer risk oaly.
Construction Worker Adult inhalation On-Site Quant |Construction workars may inhate vapors from soil duing excavation activities.
Groundwater {Shallow Aquifer - Tap Water Resident Adult Ingestion On-site Qual' jConslituents selected in this scanario will be discussed qualitatively.
Child Dermal On-sile Qual  {Constituents salected in this scenario wiil be discussed qualitatively.
Absorption
Ingastion On-sile Qual [Constitusnis selected in this scenario will be discussed qualitatively.
Child/Adult | Ingestion On-site Qual _[Constituants selacled in this scenario will be discussed qualitatively.
s"‘""; Af‘:::;n :’:""” 1 Construction Worker Adult ingestion | On-site Qual  |Constients selectad in this scanario will be discussed quatilatively.
pmeims! | onsita | Qual  JConsiuants selectsd in this scanario wil be discussed qualtatively.
Quant: wili be quanlilalively evaluated.
Nona: Not idared ta be a complete pathway, therefora, not evalualed. t RUEA
TAB1_Site11_ABL.XLS/Tabiet 20f2 J/30/02 st 9:33 AM




TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Site 11, Allegany Ballistics Laboratory

Chamical Chronic/ Oral RIDY Oral RID !Oral to Dermal { Adjusted Units Primary Combined Sources of RiD: Dates of RiD:
of Polential Subchronic Vaiue Units Adjustment | Desmal Target Uncertainty/Modifying| Target Organ | Target Organ (3)
Concern Factor (1) RID (2) Organ Factors {(MAM/DDYYY)
.
JAduminum Chronic 1.0E+00 | mg/kg-day 2% 2.7E-01 mg/kg-day CNS 100 NCEA 8126196
Subchronic N/A
JAntimony Chronic 4,0E-04 | mg/kg-day 10% 4.0E-05 mg/xg-day Blood 1000 IRIS 3121102
Subchronic L0E-04 | mg/kg-day 10% 4.06-05 |  mghg-day Blood 1000 HEAST 7/8/98
JArsenic Chronic +. §/3.0E-04 | mg/kg-day 95% 2.9E-04 mg/kg-day SkinVascular 3 IRIS 2102
Subchronic B.0E-04 | mg/kg-day 95% 2.9E-04 mg/kg-day Skin/Vascular 3 HEAST 7/8/98
ran'um Chronic 47.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Kidney 3 IRIS 3121/02
Subchronic f OE-02 | mg/kg-day 100% 7.0E-02 mg/kg-day Cardiovascular 3 HEAST 7/8/98
botyllium Chronic 0E-03 | mg/kg-day 1% 2.0E-05 mg/kg-day Gl 300 RIS oz
Subchronic 4.06-03 mg/kg-day 1% 5.0E-05 mg/kg-day Gt 100 HEAST 7/8/98
Cadmium (Water) Chvonic .0E-04 | mg/xg-day 5% 25605] mgikg-day Kidnay 10 RIS 3r21/02
Subchronic NIA
IChromium (hexavalent) Chronic 3.0E-03 | mg/kg-day i% 3.0E-05 mg/kg-day NOAEL ‘ 30013 IRIS 6111198
Subchronic .0E-02 } mg/kg-day 1% 2.0E-04 mg/kg-day NOAEL 100 HEAST 7/8/98
Cobail Chronic j.OEOZ mg/kg-day 0% 6.06-03 mg/kg-day Sensitizer NA NCEA 5/24101
Subchronic N/A
Copper Chronic \y.OE—OZ mg/kg-day 60% 24E-02 mg/kg-day Gastrointestinal N/A HEAST 7/8/98
Subchronic 4.0E-02 | mg/kg-day 60% 24E-02 mg/kg-day Gastrolntestinal N/A HEAST 718798
ron e :\;\ 'j Chronic \ﬁﬁi:? mg/kg-day 20% 1.2E-01 mg/kg-day Gasuointastina! 1 NCEA 3ngi2
I, \\' Subchroni¢
Manganese (nonfood) Chronic #E-OZ mg/kg-day 5% 7.0E-03 mg/kg-day CNS 1 IRIS 12
Subchronic N/A
Hickel Chuonk 0E 02 { mg/hy-duy 10% 20E-03 g day Whole body 300 IRIS 32102
Subchronic f\o&m mg/kg-dey 10% 2.0E-03 mglkg-day Whole body 300 HEAST 118/98
liver Chronic .})E-Oii mghg-day NA Skin 3 RIS 3121102
r Subchronic §.0E03 mg/kg-day NA Skin 3 HEAST 7/8/98
Frhaiium Chronic ?05-05 mg/kg-day 100% 7.0E-05 mg/kg-day Liver & Blood o]
Subchronic AU
Vanadium Chronic \7 E-03 | mg/kg-day 2% 14E-04 mg/kg-day NOAEL 100 HEAST 7/8/98
Subchronic 'y.06-03 | mg/g-day 2% 14E-04 |  mgkg-day NOAEL 100 HEAST 7/8/98
1.4-Dichlorobenzense Chronic E-02 | mg/kg-day 80% 24E-02 mg/kg-day Liver 1000 E 4/29/97
Subchronic \ vNIA
1,1-Dichloroethens Chionic \\ 9pE-03 | mgag-day 80% 7.2603] mgikgday Liver 1000 IRIS a0z
Subchronic .OE-03 | mg/kg-day 80% 7.2E-03 mgikg-day Liver 1000 HEAST 7i8/98
kis-1,2-Oichloroethene Chwonic \0E-02 mg/g-day 100% 1.0E-02 mg/kg-day Blood 3000 HEAST 718098
Subchronic ;\;.esm mg/kg-day 100% 10E-01] mpikgday Blood 300 HEAST 7:8/08
1.2-Dichloropropane Chronic . A 1A .
Subchronic _\ \N/A
Chiorobenzens Chranic kA 2‘&54)2 mgkg-day|  80% 16602 mog-dpy L, Ler 1000 IRIS 3121102
Subchronic \ A
etrachioroethene Chronic . _1§E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Liver 1000 IRIS 3121/02
r Subchronic 1.06-01 | mg/kg-day 100% 1.0E-01 ] mghg<ay Liver 100 HEAST 2/28/00




TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/IDERMAL
Site 11, Allegany Ballistics Laboratory

Chemical Chronic/ Oral RID| Orel RID §Oral to Dermai | Adjusted Units Primary Combined Sources of RfD: Dates of RfD:
of Potential Subchronic Value Units Adjustment | Dermal Target Uncertainty/Modifying] Target Organ | Target Organ (3)
Concern { Factor (1) R (2) Organ Factors (MM/DDVYY)
N
frrictioroetnene | e \ Chronic %4\)3 mghgday]  100% 6.0E-03) mghgday Liver, Kidney NCEA
r Subchronic A mg/kg day
Vinyt chioride (lifetime from birth) Chronic 3.%-03 mg/kg-day 100% 3.0E-03 myg/kg-day Liver 30/1 RIS 321102
Subchronic \ A
Vinyl chloride (lifetime from aduit) Chronle .OE-03 { mg/xg-day 100% 3.0E-03 mg/kg-day Liver 30/1 IRIS 3721102
Subchronic 1T NA
N/A = Not Applicable or Not Available. IRIS Indicates that calculations of dermal risks may not be appropriate for this chemical.
(1) Refer 1o RAGS, Part A. Source is EPA Region Hi Oral Absorption Values for Orak-to-Dermal Extrapolation , Apeil 8, 1999,
For constituents not available in the Region il d t the following g | values were used: VOCs - 80%, Pesticides/PCBs - 50%, di Hurans - 50%, and metals - 20%.

ATSDR = Agency for Toxic Substances and Disease Reglstry
IRIS = Integrated Risk infi ion Syst
HEAST= Health Effects Assessment Summary Tables
NCEA = National Center for Environmental Assessment
(2) Provide equation for derivation in text.
{3) For IRIS values, provids the date IRIS was searched.
For HEAST values, provide the date of HEAST.

For NCEA values, provide the dale of the arlicle provided by NCEA.

RESP = Respiratory System
CNS = Central Nervous System
NOAEL = No adverse effect lavel




TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION

Site 11, Allegany Baliistics Laboratory

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates (3}
of Potential Subclwonic Inhalation inhalatjon Target Uncertainty/Modifying RIC:RD: (MM/DD/YY)
Concern RiC RfD (1) Organ Factors Target Organ
(2)
cis-1.2-Dichloroethens Chronl NIA J
Subctwonic NIA -
1,2-Dichiofopropane Chronic 390E-03 | mgim’ \7.14503 mg/kg-day Nasal Mucosa 300 IRIS
Subchronic 1.30E-02 mg/m* . 70E-03 mglkg-day Nasal Mucosa 100 HEAST 2/28/00
Jctiorobenzene Chronic s95E02 | mgm’ | J7pE-02 mgikg-day Liver A
Subchronic N/A
Tetrachioroethene Chronic 490E01 | mgm® 1.4DE-01 mglkg-day Liver NCEA
Subchronic N/A ~
[Trichiorosthene Chionic NA ¥
Subchionkc NIA \ ~%\Cl// K ) \(R(‘
Ninyl chioride (lifetime from birth) Cheonic 1.00E-01 "10/"1’ 2.805-02\ / mg/kg-day Liver 30/t IRIS 102
Subchronic N/A R
Viny chioride (lfetime from adutt) Chronic 1.00E-01 mg/m* 2.80E-02 o mg/kg-day Liver 30/t IRIS 21102
Subchronic N/A

N/A = Not Applicable

{1) Provide equation used for derivation in text.
(2) HEAST, Alternative Methods used as source of barium values.

Chromium and cadmium values were withdrawn from HEAST, but availabls in Region Ill RBC Table.

{3) For IRIS values, provide the date IRIS was searched.

For HEAST values, provkie the dete of HEAST.
For NCEA values, provide the date of the asticle provided by NCEA.

ATSDR = Agency for Toxic Substances and Disesss Registry

RIS = Integrated Risk Information System
HEAST= Health Effects Assessment Summary Tables

HEAST(3) = Health Effects A S y Tables, Altemate Methods
HEAST(4)= Health Effocts Assessment Summary Tablaes, Withdrawn
NCEA = National Contor fur Envl | A

3/30/02



TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
Site 11, Allegany Ballistics Laboratory

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source Date (2)
of Potential Slope Factor » Adjustment Cancer Slope Faclor (1) Carcinogen (MM/DD/YY)
Concemn Factor Group
Arsanic =" 1.58+00 95% 1.6E+00 (mg/kg-day) A RIS 3/21/02
1,1-Dichloroethene ~ 4{05,01 80% 7.5E-01 (mgkg-day) ' c RIS 3/21/02
cis-1,2-Dichloroethene y fl\flA
1,4-Dichiorobenzene /4 4€02 80% 3.0E-02 (mghg-day) ' c HEAST 718/98
1,2-Dichloropropane . » f.ee-oz 80% 8.5E-02 (mg/kg-day) 1 B2 HEAST 2/29/00
Tetrachiorosthene . )\- . v 52602 100% 5.2€-02 {mg/g-day) ' NCEA
Trichiorosthene RN R 100% 1.1E-02 (mghg-day) "’ NCEA
Vinyl chioride (ifetima from birth) / - 1.4E+00 100% 1.4E+00 (mglkg-day) A RIS 312172002
Vinyl chioride (lifetime from adult) 7.2E-01 100% 7.2E-01 (mg/kg-day) A RIS 3/21/2002
N/A-Not avaitable EPA Carcinogen Group: :
IRIS = Integrated Risk Information System A - Human carcinogen
HEAST= Health Effects Assessment Summary Tables B1 - Probable human carcinogen - indicates thal limited human data are available
NCEA = National Center for Environmental Assessment B2 - Probable human carcinogen - indicates sufficient evidence In animals and
U = Under review. inadequate or no evidence in humans

C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidonce of noncarcinogenicity

(1) Refer to RAGS, Part A. Source is EPA Reglon lit Oral Absorption Values for Oral-to-Dermal Extrapolation , April 8, 1899.

Dermal carcinogenicity should not be assessed for the carcinogenic PAHs, as these chemicals may act directly at the point of contact.
For conslituents not available in the Region Il document the following general values were used: VOCs - 80%, Pesticides/PCBs - 50%, dioxins/furans - 50%, and metals - 20%.

(2) For IRIS values, provide the date IRIS was searched.
For HEAST values, provide the date of HEAST.
For NCEA values, provide article date provided by NCEA.

Tab6_Site11_ABL.XLS
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION
Site 11, Allegany Ballistics Laboratory

Chemical Unit Risk Units Adjustment (1) Inhalation Cancer Units Woeight of Evidence/ Source Date (2)
of Potential Slope Factor Cancer Guidance {(MMWDD/YY)
Concern Description
Arsenic 4.0E-03 (ugim3) 7 3500 1 5E401 {mglkg-day) 1 A RIS 3121102
BBerytium 2.4E-03 (ug/m3) ! 3500 “—B.4E360 (mg/kg-day) - 81 RIS 3721102
fcadmium 1.86-03 (ug/m3) - 3500 \—63E+00 (mg/kg-day) - B9 IRIS 312102
Ichromium 1.2E-02 (ug/m3) 1 3500 \__AAE+01 (mg/kg-day) -1 A HEAST 6/13/98
1,1-Dichioroethene 5 0E-05 {ug/m3) -1 3500 {_1.75E-01 (mg/kg-day) -1 c IRIS 321/02
Icia-1,2-Dichloroethene T NA ' ) /
1,4-Dichlorobenzene 6.3E-06 (ug/m3) -1 3500 L/{ZE-OZ (mg/kg-day) - C E 1998
1,2-Dichloropropane N N/A /
Tetrachioroathens |, & "}, 1,¢Y5.7€07 (ug/m3) -1 3500 20E03 (mg/kg-day) -1 NCEA
rrichioroethene  \OKN £ #  17E-08 {ug/m3) ! 3500 GOE-TS (mg/kg-day) ! NCEA
iny! chioride (lifetime from birt 8.6E-06 (ug/m3) -1 3500 —3.0E-02 (mg/kg-day) -1 A RIS 32172002
l[jlnyl chloride (lifetime from adJ 4.4E-06 (ug/m3) -1 3500 _ASE-02 (mg/kg-day) ! A RIS 312112002
RIS = Integrated Risk Information System EPA Group:

HEAST= Heaith Effects Assessment Summary Tables
NCEA = National Center for Environmental Assessment

U = Under review.
N/A = Not Available

A - Human carcinogen

81 - Probable human carcinogen - indicates that imited human data are avullable

B2 - Probable human carcinogen - indicates sufficient evidence in animalg and

inadequate or no evidence in humansg

C - Possible human cercinogen

(1) Adjustment Factor applied to Unit Risk to calcufate Inhalation Slope Factor =
70kg x 1/20m3/day x 1000ug/mg
(2) For IRIS values, provide the date iRIS was searched.
For HEAST values, provide the date of HEAST.
For NCEA values, provide the date of the articie provided by NCEA.
For RBC values, provide the date of last change in the Tables.

D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenicity
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Table 2.1 . \)
OCCURRENCE, DiSTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN \j) f) ( !

Site 11, Alegany Ballistics Laboratory l) )a) \Y

Scenaio Timelrame: Fuiwe 'J’\ ,

Medium: Groundwaler ‘( M

e v M W

Exposure Point: Alluvial Aguifer - Tap Water &://, \

\
CAS Chemicai Mini 13 Mind Maxi {1} ] Max Units Location Detection { Rangsof JCc [2} | Background [Fl S ing [4]] Polential | Potential JICOPC Raticnais for [5]‘
Number C. L Qualifier [C k Qualifier of Maximum  * Frequency| Datection Used for Value Toxicity Value |'ARAR/TBC | ARAR/TBC | Flag | Contaminant
Concentration Limits Screening Value Sowce Delation
or Selecton
7
71-556 1.1,1-Trichiorosthane 84 220 uGL AS11-11GW06-R04 kizig 1-10 220 NA TN 200 PMCL NO 8sL
75-34-3 1,1-Dichioroethane 107 107 uGa. AS11-11GW06-R02 et 1-1 107 N/A 498 N NIA NiA NO BSL
75-354 1.1-Dichlorosthene 661 2 ueL| AS11-11GW06-R04 y27 1-10 2 N/A [4 ‘0,04}6 [+ 7 PMCL YES ASL
95-50-1 1.2-Dichiorobenzene 122 123 uGa AS11-11GWO08P-R03 yirid -1 123 | NIA V21 N 600 PMCL NO 8st
78-87-5 1,2-Dichloropropane 18 15 uGa AS11-11GW06-R02 mr 1-1 15 NA \4155 [+ 5 PMCL YES ASL
106-46-7 1.4-Dichiorobenzens 293 36 uGL AS11-11GW08P-R03 Firid -1 36 N/A [ D.iTB' [ 75 75 YES
676441 Acelons 268 i 268 t UG AS11-11GW04-R02 1ms 1-5 268 NA VBO” N NIA N/A NO BSL
75150 [Carbon disulfide 127 127 uGa AS11-11GWO05-R04 nt LER] 121 NIA "‘]01 N N/A NIA NO BSL
108-90-7 qnaobomm 591 702 uGL AS11-11GWO08P-R03 67 1-8 702 NA O 6 N 100 PMCL YES ASL
7509-2 Mathylene chiordde 1.88 J 2.1% uGa AS11-11GWO08P-R03 42 1-2 215 1.1 \/4910 P\ NA N/A NO BSL
127-18-4 Tatrachlorosithane 1.1 1 uGa AS11-11GWOT-R04 827 1-1 1" NA RE 5 PMCL YES ASL e
79016 Trichlorosthene 0682 4 190 uGa AS11-11GW06-R04 12127 1-10 180 NA 6:55 5 PMCL | YES ASL - L
75-01-4 Vinyl chiodide 18 51 uGe AS11-11GW02-R04 Firig 1-1 [ R3] NA 0015 C 2 PMCL YES ASL
158-59-2 cis- 1,2-Dichiorosthense 0.355 J 8.96 uGh AS11-11GW02-R04 b (714 -1 8.96 NIA 608 N Hi) PMCL YES ASL
156-80-5  |wans-1.2-Dichiorosthens 107 a7 UG AS11-11GW02-R04 Firig 1-1 3z N/A 122 N 100 PMCL NO BSL
91-20-3 Naphthalana 2 J 2 J uG AS11-11GWO05-R02 1744 10-10 2 NA 0651 N NA WA YES ASL
117-81-7 bis(2-Ethyihexyl)phthalate 1 A 4 J uGgh AS11-11GWO08-R05 627 10-10 4 1 478 C [ PMCL NO BSt
76-44-8 Heplachior on 0.1 VeV R AS11-11GW08P-R0O3 126 005-008 o1 NA 00149 C 04 PMCL YES ASL
319-64-6 lpha BHC 01 013 UG AS11-11GWOBF RO3 1726 008 008 ['BR] NA oo C [\ ¥} MUt Y3 ANt
7428-90-5 [Aluminum 38.2 J 5.050 uGga AS11-11GWOT-R04 823 200 - 200 5050 NA 3650 N 50200 SMCL YES ASL
7440-36-0  |Antimony 29 J 53 J uGL ASH-11GWOS-R02 a3 80 - 60 53 NA 148 N 6 PMCL | YES ASL
7440-38-3  [Badum 398 J 164 J uGa AS11-11GW07-R04 22123 200 - 200 1 362 256 N 2000 PMCL NO asL
T7440-41-7 1Berylium 11 J 11 J usn. AS11-11GWOT-RO4 123 5-8 11 NA 73 N 4 PMCL NO asL
7440-43-8  [Cadmium 037 J 037 J uGa. AS11-11GWO7-R03 123 5.5 0.37 NIA 183 N 5 PMCL NO 8sL
7440-70-2  [Caicium 71,700 308,000 J uGa AS11-11GWO7-R04 23523 309000 41300 NA NA NA NO BSL
7440484  [Coball 45 J 11 J uGa AS11-11GW03-R02 423 1 N/A 73 N NA NA NO BSL
7440-50-8 [Copper 101 4 383 uGL AS11-11GW06-R02 923 383 299 146 N 1000 SMCL NO BSL
7439-89-6 jiron 131 J 16.600 uGa AS11-11GW0B-R02 923 16600 N/A 2200 N 3 SMCL YES ASL
7439-92-1 101 101 uG AS11-11GWOT-R04 123 101 NA 13 15 AL NOC 88L
T430-854 12,200 44,600 UGt AS11-11GWO7-R03 2323 44600 6630 NA NA N/A NO BSL
7439-96-5 204 3,030 uGa AS11-11GWO8-R0O2 23 3030 NA TAN 50 SMCL YES ASL
7430078 014 4 021 J uGH AS11-11GWAOI.RO5 223 o2 N/A 110 N 2 PMCL NO B8SL
T440-020  [Nickel 84 4 285 J UG AS11-11GW07-R04 823 285 23 73N NA NA NO BSL
7440-09-7 {Polassium 940 4 2,590 J UGL AS511-11GW07-R04 22123 2590 M 1080 NA N/A NA NO BSt
L i
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Table 3.1 ’

<

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY L
Site 11, Allegany Baliistics Laboratory ‘ v

Scenario Timeframe: Future ) Sl ) ‘,.l
)
3

Medium;: Groundwater /\l)yy, \ ()) })
)

3 Emeedlum Groundwater
’ we Poim Alluvial Aquifer-Tap Water

i LR
Chemical Units Al('lmmgtlc 95% UCLof | Maximum | Maximum| EPC Reasonable Maximum Exposure Central Tendency
of V{n Normal Detected Qualifier | Units
Potential ? Data Concentration Medium Medium Medium Medium | Medium Medium
Concern ‘ EPC EPC EPC EPC EPC EPC
Value Et:ﬂsﬁc Bationale Value Statistic Rationale
1,1-Dichloroethene UGIL 3.27 6.18 210 UG 8.27 95% UCL-T| W-Test (4) 8.27 95% UCL-T| W-Test (4)
1,2-Dichloropropane UG/L| 0.587 0.684 1.50 UGLJ 0.684 |95% UCL-N| W-Test (4) 0.684 |95% UCL-N] W-Tast (4)
1.4-Dichlorobenzene UG/ 0.869 1.31 3.60 UGA, 1.31 95% UCL-N| W-Test (4) 1.31 95% UCL-N] W-Test (4)
IKChiorobenzene UGIL 11.2 218 70.2 ueng 702 Max W-Test (4,2)] 702 * Max W-Test (4,2)
Tetrachloroethene uGiL| 272 4.12 11.0 uGH, 73 95% UCL-T| W-Test (4) 7.3 95% UCL-T} W-Test (4)
[Trichloroethene UGIL 28.2 55.1 180 UG 190 Max W-Test (4,2) 180 Max W-Test (4,2)
Vinyl chloride uG/iL| 0.894 1.45 5.11 UGA, 1.18 95% UCL-T]| W-Test (4) 1.18 95% UCL-T| W-Teost (4)
is-1,2-Dichloroethene | UG/L 1.44 245 8.96 UG} 235 |95% UCL-T| W-Test (4) 235 ]95% UCL-T} W-Tast (4)
eptachlor UG/} 0.0311 0.0418 0.110 UGAY 0.0418 |985% UCL-N| W-Test(4) | 0.0418 [95% UCL-N] W-Test (4)
ipha-BHC UGA] 0.0325 0.0458 0.130 UGAH 0.0458 ]95% UCL-N| W-Test (4) { 0.0458 |95% UCL-N| W-Test (4}
uminum UG/L] 12,272 25,841 5,050 UGA] 580.62 |056% UCL-T] W-Test (4) 680.62 [056% UCL-T] W Tust (4)
ron UGIL] 25,004 50,800 16,600 UGAj 16,600 Max W-Test (4,2)] 18600 Max W-Test (4,2)
anganese UG/IL] 4,354 9,914 3,030 UGAR 3,030 Max W-Test (1,2)] 3030 Max W-Test (1,2)
hallium uGi 4.48 7.21 6.20 UL UGA 3.35 95% UCL-T| W-Test (4) 3.35 95% UCL-T| W-Test (4)

EPC based on worst wells which include AS11-11GW02-R02, AS11-11GW02-R03,AS11-11GW02-R04,A511-11GW02-R05,AS11-11GW06-R02,
AS11-11GW06-R03,AS11-11GW06-R04,AS11-11GW06-R05,AS511-11GW07-R02,A811-11GW07-R03,AS11-11GW07-R04,A511-11GWO7-R0S,
AS11-11GW08-R02,AS11-11GW08-R03,AS11-11GWOBP-R03,AS 11-11GWO0B-R05.

Dissolved inorganic data for groundwater used because residents would be exposed to the groundwater that has been ﬂllered

Full statistics for data included in Appendix. g

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample resulls, the maximum valug was used in the calculation.
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calcula’lno lho Ooncemratlon Term, OSWER Directive 9285.7-081, May 1892
Options: Maximum Detected Value (Max); 95% UCL of Normal Data (85% UCL-N);, 85% UGL oftk _ Qata (95% UCL-T);
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ecaptor Al

cenario Timeframe: Future

edium:. Groundwaler

xposure Medium. Groundwater

xposure Point: Alluvial Aquifer-Tap Water
eceplor Population: Resident

0. Child

TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 11, Allagany Ballistics Laboratory

prosuu Routd Parametar Parameter Definition Units RME RME cT CcT Intake Equation/
Code Value Rationale/ Value Rationate/ Model Name
Refarence Reference
Ingestion CW  [Chamical Concentration in Water noil see Table - se0 Table -— Chronic Daily inlake (CDI} (mg/kg-day) =
IRW  [ingestion Rate of Water tiday 120 EPA, 19972, (2) 0.74 EPA, 19974, (2] CWx IR-W x EF x ED x CF3 x 1/BW x VAT
EF Exposure Frequency dayslyear 350 EPA, 1891 234 EPA, 1993
€D Exposure Duration years 8 EPA, 1991 2 EPA, 1993
CF3 Conversion Factor 3 mg/ug 0.001 .- 0.001 .-
8w Body Weight kg 1886 EPA, 1997a, {3] 166 EPA, 1997a, {3]
AT-C  |Averaging Time (Cancer) days 25,550 EPA, 1989 2:?‘7 9 1) EPA, 1989
AT-N_ JAveraging Time (Non-Cancer) days 2,180 EPA, 1089 2 [ EPA, 1989 N
Dermal £
Absorplion cw Chemical Concentration in Water ugh see Table ... soe Table ... sea Table ... see Table ... CDt (mg/kg-day) =
DA t [Dermally Absorbed Dose per Event mg/cm’-ovem calculated EPA, 1992 calculated EPA, 1992 DAavent x SA x EF x ED x 1/BW x /AT
CF1 Conversion Factor 1 mg/ug 0.001 -- 0.001 .- ! ics: DAevent (img/icm2-avent) »
PC Permeability Constant cmhr chem spacific ' EPA, 1892 chem specific EPA, 1992 PCxCWxET xCF1xCF2
t Lag Time hours chem specific EPA, 1892 cham specific EPA, 1892
ET E Time ru'ldaf 0.33 EPA, 1992 0.17 EPA, 1997a Organics :
CF2 Conversion Factor 2 vom? 0001 -- 0.001 .- {ET<t*. DAsvent (mg/om2 event) =
SA  [Skin Surface Ases Avallable for Conlact om? 7.213 EPA, 1997a.(1] 1.213 EPA, 1987a.{1) 2Xx PC x CW x (squ({8 x 1 x E1V3.1413))
EF Exposure Frequency daysfyear 350 EPA, 1991 234 EPA, 1893 xCFix CF2
ED Exposure Duration years [} EPA, 1991 2 EPA, 1993
Bw Body Weight kg 1686 EPA, 1097a, [3) 16.6 EPA, 19078, {3] ET>1": DAevent (mg/cm2-svent) =
AT-C  |Averaging Time (Cancer) days 25,550 EPA, 1989 25550 - EPA, 1989 PC x CW x (ET/(14B) + 2 x tx ({1 + 3IxBY{1+B))
AT-N  |Averaging Time (Non-Cancer) days 2,180 EPA, 1089 m / EPA, 1989 x CF1x CF2
7

This exposure

is also applicabis 1o resid
(1) Surface area is the average of child susface ares for ages 1-8 years.

exposure 1o bedrock aquifer-tap water at Site 11.

(2) RME Ingestion Rate is the 90th percentile drinking water inlake rates of age group 1-10 years; CT ingestion rale is the mean drinking water inlake rates of age group 1-10 yours, Table 3 8. EFH 1997,
{3) Body weight is the average of mean weight of boys and giris for ages 1-8 years, Table 7-3, EFH 1997,

Sowces:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-88/002.
: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supp
ORD. EPA/60(/8-91/011B.

EPA, 1991
EPA, 1992
EPA, 1993
EPA, 1985

: Dermal Exposure A t: Pri
: Superfund's Standard Default Exposure Facltors for the Central T

pals and Appli

I tal Guidance, Standard Default Exp

dency and R bl Maximum Exp

. Assessing Dermal Exposure from Soil. EPA Ragion lIl. EPA/803-K-85-003.

EPA, 1997a; Exposure Factors Handbook. EPAJG00/P-95/002Fa.
EPA, 1987b: Risk Assessmant Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. tnlsrim Guidance. NCEA-W-0364.

Workbook: Tab4_Site11_ABL.XLS

Worksheet: 14.2

Factors. Interim Final. OSWER Directive 9285.6-03.
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TABLE 4.7
VALUES USED FOR DAILY INTAKE CALCULATIONS
Site 11, Allegany Ballistics Labovatory

fscenasio Timetrame: Future
PMedium: Soll
Exposure Medium: Soil
we Point: Direct Contact
eceptor Population: industrial Worker

E xposurs Route] Parameter Parameter Definition Units RME RME CcT cT Intake Equation/

Code Value Rationale/ Value Rationale/ Modet Name w

Reference Reference
Ingestion Cs Chemical Concaniration in Soil mglkg sae Table — soo Table — .- (Chronic. Daily intake (CO) (mg/kg-day) = Uf)

IR-S  lingestion Rata of Soil mg/day 100 EPA, 1981 50 EPA, 1883 CSxIR-Sx EF x ED x CF3 x 1/BW x 1/AT
EF Exposwrs Frequency daysiyear 250 EPA, 1981 219 EPA, 1983 L\I\ y}) N
ED Exposure Duration years 25 EPA, 1981 68 EPA, 1897 .

CF3 Conversion Factor 3 kg/mg 0.00000% . 0.000001 --

Bw Body Weight kg 70 EPA, 1981 70 EPA, 1961

AT-C  Avaraging Time (Cancer) days 25,550 . EPA, 1888 25,550 EPA, 1989

AT-N  {Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2409 EPA, 1997 ' e

Denmal [ )
Absorption CSs  [Chemical Concentration in Soil mg/kg -] — / COI (mg/kg-day) = W ({ A/ (

SA Skin Swiface Area Available for Contact om? EPA, 10987, |1} 2,000 A, 1997, {1] CS x SA x SSAF x NOE x DABS x CFJ x £F x (

SSAF  [Soit to Skin Adherence Factor mg/em’-event EPA, 1897, (2) .18 EPA, 1987, (2) ED x HBW x VAL ( l t ' (‘: I
NOE  {Number of Events events/day s )] ) ov 2 ’ \\

DABS {Dermal Absorption Factor Solids - chem specific EPA, 1995 chem specific EPA, 1995 / ' l V { R
CF3 Conversion Faclor 3 kg/mg 0.000001 .- 0.000001 .- : A
€F Expasure Fraquency days/year 250 EPA, 1961 219 EPA, 1993 ( {) ( ( l }‘
ED Exposure Duration yoars 25 EPA, 1991 66 EPA, 1897 ﬁ '8 ’
BW  {Body Waight kg 10 EPA, 1991 170 EPA, 1991 N \ |}

ATC  |Averaging Time (Cancen) doys 26,550 EPA. 1989 25,550 EPA, 1989 ¥ \,}) PL’

AT-N  |Averaging Time (Non-Cancer) days 9,125 EPA, 1880 2400 EPA, 1897 \\)) J ;3

{1) RME SA includes head, hands, forearms, and lower legs. CT surface area includes head and hands. (j \A: 'J,'\

{2) SSAF is based on the ge of i dh factor for utility workers no.1 and 2. Caiculations are p inTable 47 A. ‘ \‘/‘:

o Pt 1o (VR
EPA, 1989: Risk A Guid for Superfund. Vol.1; Human Health Evaluation Manual, Part A, OERR. EPA/540/1-89/002. \}/ QJ\{ Q}\l\
EPA, 1991 Risk A t Guid: for Superfund. Vol.1: Human Heaith Eval Manual - J I Guid: Standard Default Exposure Factors. Intenm Final. OSWER Diractive 8285.6-03. “ \\4 N
EPA, 1992: Dermal Exp A Principals and Applicati QRD. EPA/600/8-91/0118. & U)j
EPA, 1993. Superfund's Standard Dsfault Exposure Factors for the Central T y and R ble Max| Exp }}\

EPA, 1995: Assessing Dermal Expasure from Soil, EPA Region {li. EPA/S03-K-85-003. \
EPA, 1897: Exposure Factors Handbook. EPA/600/P-85/002F a. ~

DABS: Based on Region Nl Technical Guidancs “A i

Dermal Exp from Soil, D

and Inorganics value of 1%.

Workbook: Tab4_Site11_ABL.XLS
Worksheet. 14.7

ber 19957, for constituents nﬁi !“2& m?n volatile organics value of 20%, semi-volatile organics vaius of 10%,
o R O



Table 4.7.A
Calculation of Soil to Skin Adherence Factor
Site 11, Allegany Balistics Laboratory
Body Part 50th% Total SA (cm®) Average 50th% Adherence Factor Soll to Skin Adherence Factor
(cm¥s) Total SA per Body Part (mglcm?) (SSAF)
Combinad Male

Male Female & Female Average Utility Workers No.1 and 2 | Adherence Factor * SA (mg-cm?*/event)
Head 1300 1110 1205 0.3 361.5
Hands 990 817 903.5 ) 0.295 266.5325 016
Forearms 1310 1035 1172.5 0.25 293.126 )
Lower Legs 2560 2180 2370 N/A N/A
Total ' 5651 921
Assumed forearm-to-arm ratio is 0.45 to account for only mean surface area of arms available for females. EFH Table 6-4. C_ ‘/’_,0
Assumed face-to-head ratio Is 3 to accoun for only mean adherence factor of face available. EFH Table 6-12 / V14

filename: Tab4_Site11_ABL.XLS 3130102
worksheet: t4.7.A Page 10f1 9:55 AM



TABLE 4.8
VALUES USED FOR DAILY INTAKE CALCULATIONS
Site 11, Allegany Ballistics Laboratory

Scenario Timeframe: Future
edium. Soil
Exposuie Madium: Soil
Exposure Point: Direct Contact
Receptor Population: Resldent
Receplor Age: Adult
Exposure Route| Parameter Pacamaeter Definition Units RME RME cr [+14 Intake Equalion/
Code Value Rationale/ Value Ralionale/ Mode! Name
Reference Reference
Ingestion Ccs Chemical Concentration in Soil mglkg see Table — soe Table — -- Chronic Daily Inlake (CDI) {mg/kg-day) =
iR-S ingestion Rate of Soil mg/day 100 EPA, 1981 50 EPA, 1893 CSxIR-Sx EF x ED x CF3 x /BW x VAT
€F Exposwe Frequency daya/year 350 EPA, 1881 234 EPA, 1993
€0 Exposwe Duration . years 24 EPA, 1991 ] EPA, 1983
CF3 Conversion Factor 3 kg/nmg 0.000001 .- 0.000001 .-
8w Body Weight kg 70 EPA, 1881 70 EPA, 1881 ’)
AT-C  |Averaging Time (Cancer) days 25,550 £PA, 1880 25,550 EPA, 1989 N
AT-N  [Averaging Time (Non-Cancer) days 8,760 EPA, 1888 3.285 EPA, 1988 - / -
Dermai S -
Absorplion [0 Chamical Concentration in Soil mg/kg e — .- |COL{mg/xgaay) =
SA Skin Surface Asea Available for Conlact om? _EPA, 1897, (1) 5,700 v m CS x SA x SSAF x NOE x DABS x CF3 x EF x
SSAF  [Soil o Skin Adharence Factor mglcm’-event EPA 1097, (2) | 008~ E£PA, 1T, (2) ED x 1BW x /A1
NOE  [Number of Events evenls/day 3} 1 3)
DABS  {Dermal Absorption Factor Solids - chem specific EPA, 1995 chem specific EPA 1885
CF3 Conversion Faclor 3 kg/mg 0.000001 .- 0.000001 .-
EF Exposure Frequency days/yaar 360 EPA, 1091 ' a4 EPA, 19003
ED Exposure Durstion yoars 24 EPA, 1991 9 EPA, 1983
Bw Body Weight kg 70 EPA, 1891 170 EPA, 1901
AT-C  |Averaging Time (Cancer) ' days 25,550 ° © EPA, 1889 25,550 EPA, 1989
AT-N  |Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3.285 EPA, 1888

(1) Surface area based on sesident wearing shorts, short sleeve shirt, and shoes. RME value is 85th percentile and CT value is 50th percentile.

(2) Soil to skin agherence factor is based on i dh factor for gard no, 2. Calculations are p in Table 4.8.A.
(3) Professionad judgement assuming 1 event/day.
Sources:
EPA, 1889: Risk Assassment Guidance for Superfund. Vol.1: Human Health Evalualion Manual, Part A. OERR. EPA/S40/1-89/002.
EPA, 1891: Risk A t Guid: for Superfund. Vol.1: Human Health Evaluation Manual - Supg f Guid. Standard Default Exposure Factors. Intsrim Final. OSWER Directive 9285.6-03.
EPA, 1892 Dermal Exp A Principals and Applicati ORD. EPA/600/8-91/0118.
EPA, 1903: Superfund's S'.arv‘;&l- Default Exposyure Factors for the Central Tendancy and R hie Maxi Exposure,
EPA, 1895: Assessing Dermal Exposure from Soil. EPA Region 1. EPA/S03-K-95-003. -
EPA, 1997. Exposure Factors Handbook. EPA/800/P-95/002Fa.
DABS: Based on Region Il Technical Guid: A Ing Dermal Exg from Solt, December 1995*, for conslituants nok lsiad uaed valabile organics vaiue of 20%, semi-volatile organics value of 10%,
and Inorganics valye of 1%. '

Workbook: Tab4_Sitet1_ABL.XLS
Worksheet: 4.8



Table 4.8.A

Calculation of Soil to Skin Adherance Factor
Site 11, Allegany Baiistics Laboratory

Body Part 50th% Total SA (cm?) Average 50th% Adherence Factor Sall to Skin Adherence Factor
(cmils) Total SA per Body Part {mg/cm?) (SSAF)
Combined Maie
Male Female & Female Gardener No.2 Adherence Factor * SA (mg-cm’jevent)

Head 1300 1110 1205 0.047 56.635

Hands 990 817 903.5 0.18 162.63 0.05

Forearms 1310 1035 1172.5 0.054 63.315

Lower Legs 2560 2180 2370 0.022 N/A

Total 5651 283

Assumed forearm-to-arm ratio is 0.45 to account for only mean surface area of arms avallable for females. EFH Table 6-4.
Assumed face-to-head ratio is 3 to account for only mean adherence factor of face available. EFH Table 6-12

filename: Tab4_Site11_ABL.XLS"
worksheet: t4.8.A

Page 1 of 1

3/30/02
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TABLE 49
VALUES USED FOR DAILY INTAKE CALCULATIONS
Site 11, Allegany Ballistics Laboratory

cenario Timetrame: Futre
ledium: Soil
xposure Madium: Soit
jE xposure Point: Direct Contact
[Receptor Population: Resident
acaplor ;. Chiki

Exposure Route | Paramaeter Paramater Definition Units RME RME cr [ Intuke Equation’
Code Value Rationale/ Value Rationale/ Model Name
Reference Rc!erg_oi
lngestion CS  |Chemical Concentration in Soil mghg 390 Table —— see Table — Cheonic Daily Intake (CDI) (mgkg-day) =
IR-S ingastion Rate of Soit mg/day 200 EPA, 1991 100 EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/8W x /AT
EF Exposura Frequency daysiyear 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration ) yoars [ EPA, 1981 2 EPA, 1993
CF3 Conversion Factor 3 Kymg 0.00000% .. -
BW  |Body Weight ™ 16.6 EPA, 19907, [4] EPA, 1997, [4) [
AT-C  |Aversging Time (Cancen) days 25,550 EPA, 1989 EPA, 1888 s el \\
AT-N__ JAveraging Time (Non-Cancer) days 2,190 EPA, 1989 EPA, 1989 - N .
S B o = J
Absorption Ccs Chemical Concentration in Soil mgkg seoTablo — 1 .. | / [CDI {mg/kg-day) = /l/
SA Skin Suiface Area Available for Contact catt 3,400 EPA, 1997, (1} EPA, 1997, (1) CS x SA x SSAF x NOE x DABS x CF3 xEF x
SSAF  |Soil o Skin Adherence Factor mg/cnf-avent 013 EPA, 1997, (2) EPA, 1997, (2) ED x 1/BW x U/AY _/ﬁ/b
NOE  [Nunber of Events evenia/day 1 TR Bl ( }A/A/ t
DABS  [Demnal Absorption Factor Solids - chem specific EPA, 1995 EPA, 1895
CF3  [Conversion Factor 3 kg/mg 0.000001 .- -
EF Exposure Frequency dayslyear 350 EPA, 1991 EPA, 1993
ED Exposure Duration yoare [} EPA, 1001 2 EPA, 1002
BW  [Budy Wuight (™ 160 EPA, 1097, (4) e EFA, 1002, |4}
AT-C  [Averaging Time (Cancer) days 25,550 EPA, 1989 25550 ﬂ) EPA, 1988
AT-N__[Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2, EPA, 1959
7 f
(1) Switace area based on resident wearing shorts and stion sieever shit. RME value is 95th percentile and CT value is 50th percentile.
{2) Soi ta skin adherence factor is the ge of the i i factor for daycare kids no. 1a, 1b, 2 and 3. Calculations are presented in Table 4 8.A.
(3) Protessional jud t g1 y.
{4) RME and CT body weight is the average of mean body weight of children ages 1 thvough 6, Table 7-3, EFH 1997.
Souwrces:
EPA, 1889. Risk Assasament Guidance 101 Superiund. Vol.1: Human Heallh Evaluation Manual, Part A OERR. EPA/S40/1-89/002.
EPA, 1991 Risk A Guk for Sup Vol.1: Human Health £ jon Manual - Guid Delaull Exposure Faclors. Interim Final. OSWER Direclive 8285.6-03
EPA, 1992 Damal Exp A : Principals and Applications. ORD. EPA/S00/8-91/0118. :
EPA. 1993. Superund’s dard Defauk E Factors for the Central Tendency and R Maxi Exp
EPA, 1995: Assessing Dermal Exposure from Soit. EPA Region Ill. EPA/B03-K-95-003.
EPA, 1987: Exposuse Factoss Handbook. EPA/SO0/P-95/002F u. : v
DABS: Based on Region Il Techni id A ing Dermal Exp from Soil, D 1995°, for i not ksted used volatile organics vaksm of 20%, semi-volatile organics value of 10%,
and Inorganics value of 1%. . Sk

Workbook: Tab4_Site11_ABL XLS
Worksheal: 4.9 3002



Calculation of Soil 1o Skin Adherencae Faclor
Sita 11, Allegany Balistics L aboratory

Table 4 8A

Sollto SKin Adherence
50th'% Total SA {cm) Adhersnce Factor par Body Part Factar
Average 50th% Votal 5A Mean Percentaga of Total SA Totat 8A of Body Parta Avarage of Daycare Kids No.1a, 1b, 2, 3 (SSAF}
Ags Mals Fomale Combined Male & Female Haad Hands Forearms Lower Legs {om2) Head Hands | Foreanms | Lowerilegs (mg-cmievent)
<1 6030 5760 5910 182 5.30 6.17 8.24 2240 NIA 008 | ooa | 0018 9.13
1<2 6030 5790 5910 16.5 568 5.85 9.24 2203
2<3 6030 5780 5910 14.2 5.30 531 .28 2015
3<4 66840 8490 8565 136 8.07 8.48 10.72 2421
4<5 310 7080 7185 13.8 57 .30 11.12 2653
5<6 7930 7790 7880 138 5.7 6.30 .12 2002
6<7 8660 8430 8545 131 471 5.90 10.84 2052
7<8 9360 W70 9265 131 4N 5.90 10.84 3201
8<9 10000 10000 10000 13.1 471 5.90 10.84 3455
<10 10700 10800 10650 120 530 6.54 11.48 888 ;
10<14 11800 11700 11760 120 5.30 554 11.48 4032 ,L/
11<12 12300 13000 12650 120 530 5.54 11.48 4341
12<13 13400 14000 13700 8.74 5.39 8.17 1220 4452
13<14 14700 14800 14750 9.97 511 §.45 12.80 4915
14<15 16100 15500 15800 987 5.11 5.45 12.80 5265
15<16 17000 15700 16350 997 511 545 12.80 5449
18<17 17600 16000 16800 798 5.68 5.90 13.44 §540
17<18 18000 16300 17450 7.58 513 7.8 12.32 5643
Average of Ages 1-18 2. 5.30 (X7 1.28
Assumad forearm-to-arm ratio is 0.45 10 account for only mean surface ares of arms available. EFH Tabie 6-8.
Assumed lowsr leg-to-leg ratio is 0.40 lo account for only mean surface area of legs availabis. EFH Table 6-8. .
filename: Tab4_Site11_ABL.XLS 3/30/02
worksheet: 14.9.A Page 1 of 1 9:36 AM




aceplor Al

cenario Timeftame: Futwe
edium: Solit

xposure Medium: Sall
xposure Point: Direct Contact
eceplor Population: Regident

0: Adult/Child

TABLE 4.10
VALUES USED FOR DAILY INTAKE CALCULATIONS

Site 11, Aliegany Ballistics Laboratory

Lposuw Routef Parameter Parameter Definition Units RME RME cr cT Intake Equation/
Code Valus Rationale/ Value Rationale/ Modsi Name
Reference Refsrence
Ingestion Cs Chemical Concentration in Soil mg/kg see Table 3 sge Table 3 see Table 3 se0 Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
iR-S-A |ingestion Rats of Soll, Aduit mg/day 100 EPA, 1991 50 EPA, 1993 CS xIR-S-Adj x EF x CF3 x VAT
iR-S-C |Ingestion Rata of Seil, Child mg/day 200 EPA, 1991 100 EPA, 1993
IR-S-Adj |ingestion Rate of Soll, Age-adjusted my-year/kg-day 108.57 calculated 18.48 calculgted IR-S-Adj (mg-ysur/kd-day) =
EF  |Exposure Frequency daysiyear 350 EPA, 1891 234 EPA, 1993 (ED-C x IR-S-C/BW-C) + (ED-Ax IR-S-A/BW-A}
ED-A  |Exposure Duration, Adult yeas 24 EPA, 1991 ] EPA, 1963 N
ED-C  |Exposure Duration, Child years [} EPA, 1891 2 EPA, 1803
CF3  |Conversion Faclor 3 kg/mg 0.000001 .- 0.000001 .-
BW-A [Body Weight , Aduit kg 70 EPA, 1891 70 EPA, 1991
BW-C  |Body Waeight, Chitd kg 16.8 EPA, 1997 16.6 EPA, 1997
AT-C  |Averaging Time (Cancer) days 25,550 EPA, 1889 25,550 EPA, 1989
Dermal
Absorption Ccs Chemical Concentration in Soil ) mg/kg see Table 3 see Table 3 s¢0 Table 3 see Table 3 COI {(mg/kg-day) =
BA-A Skin Surface Area Available for Contact, Aduit om? 6,9@ o — EPA, 189Ta T 8,300 EPA, 1087a CS x DA-Adj x DABS x CF3 x EF x VAT
YA-C  |Skin Surface Area Available for Contact, Child cm? /” 3.400 EPA, 19970 2900 EPA, 18870 e . .
SSAF-A |Soil to Skin Adherence Factor mglem?-day 005 | EPA 1887 005 - ) -EPA, 1097 DA-Adj (mg-your/kd-day) =
SSAF-C |Soil to Skin Adherence Factor mglom®-day \043\ | eea e | 0is Tl e ee7a [(ED-C x SAC x SSAF-C  BW-C} +
DA-Adj [Dermal Absorption, Age-adjusted mg-yearkg-day 2129 calculatad 82.1 calculated (ED-A x SA-A x SSAF-A / BW-A)]
DABS |Dermal Absorption Faclor Solids - chem spacific EPA, 1995 chem specific EPA, 1995
CF3  |Conversion Factor 3 kg/mg 0.000001 .- 0.000001 .-
EF Exposura Frequency days/year 350 EPA, 1991 234 EPA, 1993
E0-A  |Exposure Duration, Adult yoors 24 EPA, 1801 9 EPA, 1993
ED-C |Exp Duration, Child yours [] EPA, 1981 2 EPA, 1983
BW-A lBody Weight , Adult kg 70 EPA, 1991 70 EPA, 1891
BW-C  |Body Weight, Child kg 16.6 EPA, 1697 16.6 EPA, 1997
AT-C  [Averaging Time (Cancer) days 25,550 EPA, 1089 25,550 EPA, 1988
Sources: .

EPA, 1989 Risk Assessment Guidance for Suparfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
R .
| Guidance, Sl;ndml Defaull Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 1991: Risk Assassmaent Guidance for Superfund. Vol.1: Human Health Evaluation M.

Workbook: Tab4_Site11_ABL.XLS
Worksheat: 14.10-SollAgeAd)
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TABLE 4.10
VALUES USED FOR DAILY INTAKE CALCULATIONS
Site 11, Allegany Ballistics Laboratory

cenario Timelrame: Fulure

EPA, 1882. Dermal Exp As Principals and Applicati ORD. EPA/600/8-91/0118.

EPA, 1983: Supafund's Standard Defaull Exposure Factors for the Central Tendency and Reasonable Maximum Exposwre.

EPA, 1985: Assessing Dermal Exposure from Soll. EPA Region lil. EPA/903-K-85-003.

EPA, 1897a; Exp Factors Handbook. EPANOO/P-95/002F a.

EPA, 1997b: Risk Assassment Guidance for Superfund. Vol.1: Supplementat guldinu, Dermal Risk Assessment Guidance. Interim Guidance. NCEA-W-0364.

DABS: Based on Ragion (ll Technical Guidance “A ing Demal & ! from Soll, D ber 1995", for conslituenis not listad used volatile organics value of 20%, ssmi-volatile organics value of 10%,
and inorganics value of 1%.

oy B o

Workbook: Tab4_Site11_ABL.XLS
Worksheot: 14.10-SollAgeAd



TABLE 4.11
VALUES USED FOR DAILY INTAKE CALCULATIONS
Site 11, Allegany Balkstics Laboratory

Scenano Timeframa. Fulume
Padiom: Sol
Xposure Medium: Soll
Paint; Diesct Contact
I" pior Populatioa: Consiruction Worker
L, Routs] F P Defi Units RME RME 9 cr Intake Equation/
Code Value Rationaie/ Value Rationala/ Modei Nama
Retarence Referance
ingestion cs Chemicat Concenisation in Sot mghg so¢ Tabie — 300 Tabie — -- Cheonic Daily Intake {CDY) (mg/kg-day) =
IR-8  |ingestion Rats of Soll moiday 480 EPA, 1981 480 EPA, 1991 C8xiR-S x EF x ED x ET x CF3 x 1/8W x 1/AT
EF Exposwe Fraquency daysyear 250 EPA, 1991 218 EPA, 1993
ED Exposure Dusation days 385 EPA, 1991 368 EPA 1991
ET  |Exposwre Time hralday 8 13) 8 13
CF3  {Conversion Facior 3 kgmg 0.000001 .- 0.000001 .
BW  [Body Weight kg 70 EPA. 1991 70 EPA, 1991
AT-C  [Averaging Time (Cancer) days 25.550 EPA, 1988 25550 EPA, 1889 e
AT-N__|Averaging Time (Non-Cancer) daps 365 EPA, 1988 388 EPA, 1989 T
Demmat [
Absarption CS  |Chamical Concentration in Soil mokg se0 T, A Yable — - COI (mghg-day) »
SA Skin Surface Area Availabla for Contact cnd 5,300 EPA, 1902, (1) _E«ﬂm C38 x SA x SSAF x NOE x DABS x CF3 x EF x
88AF |30k 10 Skin Adherence Factor mglon?-event EPA, 1997, (2) 0068 EPA, 1997, (2) KET x ED X VOW x VAT
NOE  |Nwnber of Events ovenis/day 1 {4 1 (0]
DABS |Demmal Absorption Facior Solids - cham specific EPA, 1985 chem specific EPA, 1985
CF3  [Conversion Factor 3 kging 0.000001 - 0.000001 -
EF  |Exposure Frequency daystysar 250 EPA, 1091 219 EPA, 1893
ED |Exposure Duration days 388 EPA, 1901 308 EPA, 1991
ET Exposuws Time hia/day 8 {3} 8 13
BW  [Body Waight kg 0 EPA, 1991 10 EPA, 1891
AT-C  [Averaging Time (Cancer) days 25550 EPA. 1989 28,550 EPA, 1989
AT-N_ aver Time (Non-Cancer) days 185 EPA, 1089 385 EPA, 1889
* Surface and subsuriace soil
(1} RME SA includes head, hands, foreamms, and lower jegs. CT surlace area includes head and hands.
{2) Sod to skin adherence factor is basad on i dh factor for jon workens. Ci P inTable 4. 11.A.
{3) P ional judg g 8 tus per day exposure.
) F ional j g1 faay
Sources:
EPA, 1989: Risk A for Supertund. Vol.t: Human Health Evaluation Manual, Pat A OERR. EPA/540/1-88/002.
EPA, 1891 Risk A Guid for Supserfund. Vol.1: Human Health € ion Manual - Supp | Guid: Default Exp Factors. tnterim Flnal. OSWER Directive 9285 6-03.
£PA, 1982, Demmat Exp Priccipats and Ag ORD. EPAG00/8-91/0118.
EPA. 1993 Supedt Default Exp Factora for the Central Tendency and C Xp

EPA, 1995 Assessing Demmal Exposure from Soil. EPA Region Ill. EPA/S03-K-85-003.
EPA, 1987: Exposure Faclors Handbook. EPA/BOO/P-85/002Fa.
DABS: Based on Region Iil Technical Guidance "Assessing Demat Exp
and inorganics value of 1%.

¥om Soil, D ber 1995, for
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Table 4.11.A
Calculation of Soil to Skin Adherence Factor
Site 11, Allegany Balistics Laboralory
Body Part 50th% Total SA (cm?) Average 50th% Adherence Factor Soll to Skin Adherence Factor
{cm¥s) Total SA per Body Part (mgfcm?) {SSAF}
Combined Male
Male Female & Female Construction Workers Adherance Factor * SA {mg-cm¥event)

Head 1300 1110 1205 0.029 34.945

Hands 980 817 903.5 0.24 216.84 0.06
Foreamms 1310 1035 1172.5 0.098 114.905

Lower Legs 2560 2180 2370 0.066 N/A

Total " 5651 37

Assumed forearm-to-arm ratio is 0.45 to account for only mean surface area of arms available for females. EFH Table 6-4.
Assumed face-to-head ratio is 3 to account for only mean adherence facior of face available. EFH Table 6-12
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TABLE 4.14
VALUES USED FOR DAILY INTAKE CALCULATIONS
Site 11, Allegany Ballistics Laboratory

cenario Timeframe: Future
edium: Soit

xposure Medium: Air

xposure Point: Airborne Particulates from Site 11 Solil

eceptor Population: Resident

eceptor Age: Child

|Exposure Route| Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationata/ Model Name
Reference Referance
Inhalation CcS Chemical Concentration in Soil mg/kg see Table ---- .- see Table --- .- Chronic Daily Intake (CDI) (mg/hg-day) =
CA Chemical Concentration in Air mg/m?* see Table ---- -- seo Table --- . CAxINXET x EF x ED x 1/BW x 1/AT
PEF  |Particulate Emissions Factor m¥kg 1.32E+09 EPA, 1996 1.326+09 EPA, 1996 .
IN Inhalation Rate m>hour 0.6 EPA, 1997 {2] 03 EPA, 1997 (2]
ET Exposure Time hriday 24 (V)] 24 m CA (mg/m®) = CS (1/PEF)
EF Exposure Frequency dayslyear 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years [] EPA, 1991 2 EPA, 1993
8w Baody Weight kg 16.6 EPA, 1997, [3] 16.6 EPA, 1997, {3]
AT-C  |Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N  JAveraging Time (Non-Cancer) days 2,190 EPA, 1089 2,100 /}30 EPA 1089
7

(1) Professional Judgement conservatively assumed all day.
{2) RME inhalation rate is the average of long-term exposure of children 1 through 5 years , CT inhalation rate is short-term expasure of a resting child per recommendation by EPA, Table 5-23.

(3) RME and CT body waight is the average of mean bady wsight of children ages 1 through 68, Table 7-3, EFH 1997.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-85/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 8285.6-03.

EPA, 1993. Superfuri's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1996: Soil Screaning Guidance: User's Guide. OSWER. EPA/540/R-86/018.
EPA, 2001: Region lll, Risk-based Concentration Tabla.
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TABLE 4.19
VALUES USED FOR DAILY INTAKE CALCULATIONS
Site 11, Allegany Ballistics Laboratory

cenario Timeframe: Future
edium: Soil
posure Medium; Air i
xposure Point: Volatile Emissions from Site 11 Soil
eceptor Population: Resident
eceptor Age: Child
IExposure Route| Parameter Parameter Definition Units RME RME CcT CcT intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
inhalation cSs Chemical Concentration in Soil mglkg seo Table ---- -- see Table --- .. Chionic Daily Intake (CD1) (mg/kg-day) =
CA Chemical Concentration in Air mg/m* see Table ---- .- see Table --- -- CA xIN x ET x EF x ED x 1/BW x 1/AT
VF Volalilization Factor for volatite constituents mkg calc EPA, 1996 calc EPA, 1996 .
IN Inhalation Rate mhour 06 EPA, 1997 [2] 0.3 EPA, 1997 (2)
ET Exposure Time hr/day 24 (1) 24 (1) CA (mg/m®) = CS (1/VF)
EF Exposure Frequency days/year 30 EPA, 19981 234 EPA, 1993
ED Exposure Duration years 6 EPA, 1991 2 EPA, 1993
Bw Body Weight kg 16.6 EPA, 1997, [3} 16.8 EPA, 1997, [3]
AT-C  [Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N  |Averaging Time (Non-Cancer) days 2190 - EPA 1089 2,1l_lf /)5( EPA 1089

(1) Professional Judgement conservatively assumed all day.
(2) RME inhalalion rate is the average of long-tarm exposure of children 1 through 5 years , CT inhalation rate is short-term exposure of a resting child per recommendation by EPA, Tabie 5-23.
(3) RME and CT body weight is the average of mean body weight of children ages 1 through 6, Table 7-3, EFH 1887.
Sources:
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Heaith Evaluation Manuél. Part A. OERR. EPA/540/1-88/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Faclors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1996. Soil Screening Guidance: Users Guide. OSWER. EPA/540/R-96/018.
EPA, 2001: Ragion lll, Risk-based Concentration Table.
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