
Section ;-I !%I 0 5 

Site 20903-5640 (White Oak 
Dot. #: -66 O+ I/’ 64 E 

RCRA Facility Investigation 

for 

Sites 2, 3, 4, 7, 8, 9 and 
Paint Branch 

Naval Surface Warfare Center 
White Oa,k 

Silver Spring, Maryland 

VOLUME IV -APPENDIX H 

Engineering Field Activity Chesapeake 
Naval Facilities ‘Engineering Command 

Contract Number N62472-90-D-1298 

Contract Task Order 0298 

October 2000 

TETRA TECH NUS, INC. 

lauren.stanko
Typewritten Text
N60921.AR.000324NSWC WHITE OAK5090.3a



APPENDIX H 

,.i_ _I SUPPORTING INFORMATION 
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SITE 2 

RISK ASSESSMENT CALCULATIONS 



Scenario 

Timeframe 

Future 

Medium 

Surface Soil 

Groundwater 

SITE 2 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

Exposure 

Medium 

;ubsufiace Soil 

Suriace Soil 

Air 

Groundwater 

Air 

Exposure Point I Receptor Popuiation 

Entire Site 

aoors and Patticuiates in 

MaintenanceNtilityl 
Construction Workers 

MaintenancelUtiiitv/ 

Sudiciai Aquifer 

Recreational Users, 

Trespassers, Day Care 

Vapors 

Full-time Workers 

Trespassers 

1 Day Car;;;I;Chfldren 

Receptor 

Age 

Adult 

Adult 

4dult, Child 
Adolescent 

Mutt, Child 
Adolescent 

Adult 

Adult. Child 

Adolescent 

Adult and 
Child 

Adult Inhalation 

Adult Inhalation 

Adult inhalation 

Adolescent 

Child 

Adult and 
Child 

Exposure 

Route 

Dermal 

inhalation 

ingestion 

, : 

Dennai 

Inhalation 

ingestion 

Dermal 

Ingestion 

Dermai 

ingestion 

ilermal 

inhalation 

inhalation 

On-Sitel 

Off-Site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

Outdoor 
On-site 

indoor and 
Outdoor 

On-site 

Outdoor 
On-site 

Outdoor 
On-site 

indoor 
On-site 

indoor and 
Outdoor 

On-site 

Type of 
Analysis 

Rationale for Selection or Exclusion of Exposure Pathway 

QuantQ) Excavation/construction or intrusive activities may cccur at the site. 

Quant Excavation/construction or intrusive activities may occur at the site. 

@al(J) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs (4)for transfers from soil to air. 

Exposure to surface soil may occur if potential receptors are exposed during 

Quant(2) typical receptor-related activities, such as digging and playing. 

Exposure to surface soil may occur if potential receptors are exposed during 
GUant(2) typical receptor-related activities, such as digging and playing. 

Exposure is evaluated qualitatively by a comparison of site data to USEPA 

Generic SSLs (4)for transfeta from soil to air. 

Minimal exposure is anticipated. 

Excavation/construction or intrusive activities may occur at the site. 

Surficiai aquifer is not expected to be used as a domestic water supply. 

Sutficiai aquifer is not expected to be used as a domestic water supply. 

[Although it is unlikely that shallow groundwater at the site would be used as i 

Cuant domestic water supply. This scenario is included to aid in future risk 

management decisions. 

Although it is unlikely that shallow groundwater at the site would be used as i 

Quant domestic water supply. This scenario is included to aid in future risk 

management decisions. 

Quant 
Workers may be exposed to volatile organic compounds volatilizing from 
groundwater into outdoor ambient air. 

&ant 
Workers may be exposed to volatile organic compounds volatilizing from 
groundwater into indoor and outdoor ambient air. 

Exwsure of recreational users to vaoors from aroundwater is expected to be 
NOnI3 

mihnal. 

None 
Exposure of trespassers to vapors from groundwater is expected to be 

minimal. 

A . Children may be exposed to volatile organic compounds volatilizing from 

groundwater into indoor ambient air. 

Future residents may be exposed to volatile organic compounds volatilizing 

C&ant from groundwater into indoor and outdoor ambient air and while bathing or 

showering. 



Scenario 

Timeframe 

Future 

Surface Water 

Sediment 

Exposure 
Medium 

Surface Water 

Air 

Sediment 
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Exposure Point I Receptor Population 

Maintenance/Utility/ 
Construction Workers 

On-Site Ditches and 

1 Recreational Users 

Paint Branch Creek 

I 
Trespassers 

Day Care Center Children 

rapors from Water in On- 
site Ditches I 

All Potential Receptors 

MaintenanceNtilityl 
Construction Workers 

Full-time Workers 

Day Care Center Children 

1 Subsurface so&i is defined as soil collected from depths greater than 0.5 feet below ground surlace (bgs) 

2 Quantitative. 

3 Qualitative. 

4 Soil Screening Levels (USEPA, May 1996). 

Receptor 

Age 

Adults 

Adults 

Adults 

Adolesceni 

Child 

Adult and 
Child 

Mult, Child 
Adolescent 

Adults 

Adults 

Adults 

Adoiescen’ 

Child 

Adult and 
Child 

Exposure 

Route 

Ingestion 

on-site/ TYW of 
Off-Site 

On-site 

Analysis 
Rationale for Selection or Exclusion of Exposure Pathway 

None Minimal exposure is anticipated. 

Dermai 

ingestion 

Dennal 

ingestion 

On-site 

On-site 

On-site 

On-site 

Quant 
Workers may be exposed in the course of work scfivities, such as digging 
trenches. 

NOiW Minimal exposure is anticipated. 

NOlle Minimal exposure is anticipated. 

Quant Receptors may be exposed during on-site activities. 

Dennai 

ingestion 

Dermal 

Ingestion 

On-site 

On-site 

On-site 

On-site 

Quant Receptors may be exposed during on-site activities. 

Quant Receptors may be exposed while trespassing on-site. 

Quant Receptors may be exposed while trespassing on-site. 

None Minimal exposure is anticipated. 

Dennal On-site 

Ingestion On-site 

Dennai On-site 

None Minimal exposure is anticipated. 

Quant 
Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions. 

Quant 
Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions. 

inhalation 

ingestion 

On-site 

On-site 

None Minimal exposure is anticipated. 

Quant 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

Dermal 

ingestion 

Dennai 

Ingestion 

Dennal 

ingestion 

Dennai 

ingestion 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

Quant 
Workers may be exposed in the course of work activities, such as digging 

trenches. 

NOW Minimal exposure is anticipated. 

None Minimal exposure is anticipated. 

Quant Receotors mav be exoosed during on-site activities. 

Quant ’ Receptors may be exposed during on-site activities. 

Quant Receptors may be exposed while trespassing on-site. 

Quant Receptors may be exposed while trespassing on-site. 

NOTIe Minimal exposure is anticipated. 

Dennal 

Ingestion 

On-site 

On-site 

FJone Minimal exposure is anticipated. 

Quant 
Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions. 

Dermal On-site Quant 
Although the scenario is unlikely, a residential scenatto is included to aid in 

future risk management decisions. 
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0.009 J 0.009 J c&3 2ss1090100 l/20 0.011 - 0.056 

0.1 J 0.72 J wW 2ss1180100 3120 0.36 - 0.44 

0.66 J 094 J w&7 2551100100 2120 0.36 - 0.44 

0.04 J 19 mg/kg 2SSll SO! 00 1w20 . 0.37 

0.072 J 14 J mg/ko 2ss1180100 320 0.36 - 0.44 

0.064 J 0.26 J iii&j 2651000100 !?!20 “QT~.xe V.“, “.” 

0.058 J 2.2 J w#g 2ssllSolw 7120 0.36 _ 0.44 

“.L” I.” ..” ” “.“_ . . . 

55 SSL-INH 

2.2 NA 0.87 c 0.7 SSL-MIGR Yes ASL 

NA 
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7440-38-2 Arsenic 1.3 K 4.3 K fww 2ss1190100 20120 0 

7440-39-3 saiium 15.5 J 231 w&2 2551040100 20120 0 
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Risk-Baeed 
Petentlal 

Potential Rationale for 
ARAiU PCOC contenVnent 

CAS Number Chemtcel 
cE$t$;;o, ~u~~;~ Un,ts LMq;z;;f Detection No;zrGf(2) ce;r;;y Bee;;:” PCOC Frequency ARAW 

(1) Condentration (1) Screening (3) 
Screening 

TBC Value 
TEC flag cweuon 01 

Level (5) SOUW2 Selection (6) 
7440-43-9 Cadmium 0.42 1 mg/kg 2551070100 2l20 0.04~0.15 1 NA 76 IN 0.4 SSL-MIGR No BSL 

1600 SSL-INH 
7440-70-2 Calcium 300 J 52600 J wW 2551130100 20120 0 52600 NA NA NA NO NUT 

NA 
16540-29.9 Chromium (total) 7.4 J 116 .I m&t 2551000100 20120 0 116 NA 23(10) N 2 SSLMIGR Yes ASL 

L 

270 SSL-INH 
16540-29-9 Chromium (hexevalenl) 0.24 J 0.57 “Km 2ss1210100 3Ja 035-1.3 0 57 NA 23 N 2 SSLMIGR No BS 

270 SSL-INH 
7440-48-4 cobalt 2.3 22.6 “wm 2SSlO401W 19/20 4.1 22.6 NA 470 N NA NO BSL 

NA 

, 7440-50-6 ,mP=r 1 6 1 J , 166 , ,mg/kg, 2SS1070100 , 20/20 , 0 , 166 , NA , 310 ,N, , ;; , No , BSL ,,-l. 

I 
7439-89-6 IrOn 5670 J 29600 J vW 2SS1040100 20120 0 29600 NA 2309 N NA YeS ASL 

NA .“̂  
7439-92-l Lead 7.8 214 vk3 2ss1090100 20120 0 214 NA 400 (11). NA NO BSL 

NA ; .., 
7439-95-4 Magnesium 369 16500 wk.3 2ss1000100 20120 0 16500 NA NA NA NO NUT 

NA ,- 
7439-96-5 Manganese 50.4 777 J m9/ke 2551040100 20120 0 777 NA 160(12) N NA Yf?S ASL 

NA 
7439-97-6 Mercury 0.06 1.1 mglkg 2SSll70100-D 17120 0.06 1.1 NA 2.3 (13) N 0.1 SSL-MIGR No BSL 

10 SSL-INH 
7440-02-O Nickel 5.3 J 243 w3h 2ss1000100 20120 0 243 NA 169 N 7 SSLMIGR Yes ASL 

13090 SSL-INH 
7440-09-7 Potassium 216 5550 “wm 2ss1040100 20120 0 5.550 NA NA NA NO NUT 

NA 
7782-49-2 Selenium 0.65 L 59 L mg/kg 2ss1030100 3l20 0.62 - 1.4 5.9 NA 39 N 0.3 SSL-MIGR No BSL 

NA 
7440-22-4 Silver 0.17 3.4 “v3m 2551070100 4120 0.15-0.16 34 NA 39 N 2 SSL-MIGR No BSL, BKG 

NA 
7440-23-5 Sodium 21.9 296 mg/ko 2ss1150100 1 o/20 36.6 - 246 206 NA NA NA NO NUT 

NA I 
7440-62-2 Vanadium 0.7 55 9 “?&I 2ss11101w 20120 0 55.9 NA 55 N 300 

7440-66-6 Zinc 19.1 275 J “KYKI 2551070100 20120 0 275 NA 2300 N 620 

99-36-4 1.3,5-Tdnilrobenzene 0.12 J 0.12 J mg/kg 2SSll70100-D l/20 0.25 0.12 NA 230 N 

gg~gg~o 
----I BSL 

-.cK--i 
----I BSL 
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CAS Number Chemical 

TTNUSl7 pH 

TTNUS22 Total Organic Carbon 

Risk-Based 
Potential 

Potential Rationale for 

Co~ZZruallon “,EG Frequency ARARl 
ARAW PCOC Contaminant 

(1) 

c$;;r;;on t$;;h;y Un,ts LMzE;;f Detect’o” No~tgegef~2~ Co;;;t;y Baccf;d PCOC 

(1) Concentration (1) Screening (3) 
Screening 

Level (5) 
TBC Value 

TBC nag Deletion or 
SOU‘CB Selection (6) 

4.41 7.8 2551160100 ii/11 0 7.8 NA NA 1 NA NO NTX 

I a00 29000 w% 2SSl240100 ala 0 29000 NA NA 1 NA NO NTX 

Awxiatad Samples: 

2ss1000100 zssllmloa 

2551010100 2551170100 

2SS1020100 ZSS11701M)-AVG 

2SS1030100 tSS1170100-0 

2SSlO40100 2SS116OlDO 

2551050100 2551190100 

2SSlO6OlCi.l 2SS12COlOO 

2SS1070100 2SS12lOlDO 

2ssioaoioo 2~~1220100 

2ss1090100 2551230100 

2ss1100100 2551240100 

2551110100 2551250100 

2551120100 AFI-so-01 

2551130100 AFI-50-01-D 

2551140100 AFI-SO-02 

2551150100 AFI-SO-03 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations are within background levels, a comparison of site comentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not significanty different from background, that 

chemical was not s&&d as a PCOC. 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of lE-6 for carcinogens (denoted with a ‘C’ flag) (USEPA. Region Ill, April 1999) 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-tide background levels. 

7 alphaGhordane and gammachlordane as Chlordane. 

6 Endosulfan II and Endosulfan Sulfate as Endosulfan 

9 Enddn Aldehyde and Endrfn Ketone as Enddn. 

10 Hexavalent Chromium. 

11 OSWER soil screening level for residential land use (USEPA, July 1994) 

12 Manganese-Nanfood 

13 Mercury as Mercurfc Chloride 

Bolded values indicate that the maximum wwentration exceeds the specified criterion. 

Definitions: 

ARARmBC = Applicable or Relevant and Appropriate Requirementrro Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated wttf~ a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicable/Not Available. 

PCOC = Potential Constituent of Concern 

SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) (USEPA, May 1996) 

SSL.MIGR = Soil Screening Level lor migration from soil to grwndwaler. Dilution and Attenuation 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCCC: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity Information 
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193-39-5 Indeno(l.2.3-cd)~rene 0.056 J 2.2 J w% 2ss1160100 7130 

91-20-3 Naphthalene 0.67 J 0.67 J mg&g 2SS1160100 1130 

Risk-Based Potential RatIonale for 
Range of 

Concsntratlon 

Non&teds (2) sc”;;;rc3, 
Background PCOC 

Potential 
ARAW PCOC Contaminant 

value (4) scresning 
ARAW 

TEC Value 
TBC l-g lhletlon or 

Level (5 SOWU, Selection (Sk 
0.01 .0.056 0.009 NA 760 N 0.6 SSL_MIGR No BSL 

100000 SSL-INH 

0.01 .0.013 0.006 NA 1600 N 0.6 SSL-MIGR No BSL 

650 SSL-INH 

0.34~ 0.44 1.3 NA 470 N 29 SSL-MIGR No BSL 

I I NA I 
0.3-I. 0.44 1 2.9 1 NA 1 2300 1 NI 590 1 SSL-MIGRI No 1 BSL 

NA 
0.34 . 0.41 7.2 NA 0.67 C 0.06 SSL-MIGR Yes ASL 

NA 
0.34 .0.44 5.7 NA 0.067 C 0.4 SSL-MIGR Yea ASL 

NA 
0.34 - 0.44 9.5 NA 0.67 C 0.2 SSL-MIGR Yes ASL 

NA 
0.34 - 0.44 0.8 NA 160 N NA NO BSL 

I I I I NA I 
0.34-044 1 4.1 NA 1 a.7 ICI 2 ISSL_MIGRI NO I 8s~ 

10000 SSCINH 
0.34.0.44 0.72 NA 0.067 C 0.06 SSL-MIGR Yes ASL 

NA 
0.34 . 0.44 0.94 NA 31 N NA NO BSL 

I I NA I 
0.34 - 0.41 1 19 ) NA 1 310 1 N 1 210 1 SSL-MIGR 1 No 1 BSL 

NA 
0.34 - 0.44 1.4 NA 310 N 26 SSL-MIGR No BSL 

NA 
0.34 _ 3.6 0.26 NA 46 C 0.02 SSL-MIGR No BSL 

55 SSL-INH 
0.34 - 0.44 2.2 NA 0.67 C 0.7 SSL-MIGR Yes ASL 

I I I 1 NA 1 
0.34 - 1.4 0.67 NA 160 N 4 SSL_MIGR NO BSL 

NA 
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71 
Exposure Medium: Surface I Subsurface Sol1 

CAS 
Number 

Chemical Co:2”Y:on :;zi c~~:~o:,, T;$Y;; Units ‘M~zz Detect’o” No;;“rz(2) co:ztrn FX+Cplen~ 

(1) (1) concentration (1) screening (3) 

65-01-8 Phenanthrene 0.041 J 17 mg/kg 2551180100 15/30 0.34 - 0.41 17 

129-w-o Pyrene 0.039 J 11 w% 2ss1180100 1 w30 0.34~0.41 11 

72-54-6 4.4’~DDD 0.0026 J 0.0078 w% 2ss1180100 3/32 o.wo4 - 0.033 0.0078 

Background 
value (4) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.8(7) c 0.5 SSL-MIGR No 

20 SSL-INH 

0.32 C NA YaS 

NA 

0.32 C NA YeS 

NA 

0.35 c 0.0001 SSL-MIGR No 

NA 

0.04 c 0.6662 SSL-MIGR No 

I I 1 1 SSL-INH 1 

47(E) 1 NI 0.9 ISSL-MIGRI No 

1 SSL-INH 

47 (6) N 0.9 SSL-MIGR No 

NA 

47 (6) N NA NO 

NA 

2.3 N 0.05 SSL-MIGR No 

NA 

2.3 (9) N NA 

NA 

2.3(9) N NA NO 

NA 

1.8(7) c 0.5 SSL-MIGR No 

I NA 

7606 INI 1 NA 1 No 

750 SSL-INH 

550 N 62 SSL-MIGR No 

690004 SSL-INH 

Rationale for 
Contaminant 

Deletion or 
SalactIon (6i 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BKG 

BSL 

BKG 

BSL 
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I I CAS 
Number 

Chsnh’cal 

99-35-4 1,3,5-Trinitrobenzene 0.12 J 0.12 J mS/kg 2SS1170100-D l/30 0.25 

606-20-2 2,6 Dinitrotoluene 0.069 J 0.23 J mgfkg 2SU1020600 a30 0.25 

Concentration 
Risk-Based Potential Rationale for 

Used for 
Background PCOC Potential 

Value (4) Screening 
ARAW 

ARAW PCOC Contaminant 

Screening (3) TBC Value 
TBC ~%I Deletion or 

Level (5) SOWC3 Selection (6) 
2.4 NA 16 I 3 SSCMIGR No BSL 

100 SSL-INH 
1 I rc., .,IC”I .I^ I oc, 

1.1 NA 2.3(13) N 0.1 SSL-MIGR No BSL 
10 SSLWINH 

243 NA 166 N 7 SSL-MIGR Yes ASL 

13000 SSL-INH 
6420 NA NA NA NO NUT 

0.12 NA 230 N NA NO BSL 

NA 

0.23 NA 7.6 N 0.66663 SSL-MIGR No BSL 
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71 
Exposure Medium: Suriaca I Subsurface Soil 

CAS 
Chemical 

Number 

99-99-O 4.Nitrotoluene 

Rlrk-Basad Potential Rationale for 

Coti%kn riEay Coti%~%I ~u$~~ Units ‘M~~~~:.“,” Detectfo” Non*tectr(2) ~;~~~~ B~~~~~d ‘co’ 
Potential 

Frequency 
Range of 

Screening 
ARAW 

ARAW PCOC Confomlnant 

(1) (1) Concentration (1) TBC Value 
TBC nag Deletion or 

Level (5) Source Selection (6) 
0.2 J 0.2 J me/kg 2SS1070100 II30 0.25 - 0.63 0.2 NA 76 N NA NO BSL 

tddi 
I I I I I I I , I I I I I I . I 

121-82-4 RDX 0.053 J 0.2 J mgkg 2SU1020600 2l30 0.5 0.2 NA 5.6 c NA NO BSL 
NA 

Associated Sam&s 

25s1wO1l2551200100 

2SS10101l2551210100 

25510201f25512201cfcf 

25510301f2551230100 

25s10401f2551240100 

25510501f2551250100 

2ss1wO1l25fJ1ooo800 

2SS10701f2%J1010603 

2SS10601f2Sul0206Do 

2SS10901f25U1030800 

2SSllwlt2Su104C6ca 

25511101025u106D4Do 

25511201c 2su106CwLl 

25511301C2SU1070400 

25511401c2sfJ1060600 

25511501c25u1090800 

2SS11601cAFI-S0-01 

2S.611701CAFI-50-01-AV6 

255117OlC AK-SO-Cl-D 

25511701CAFI-SO-02 

2%116DlCAFI-SO-03 

2551190100 

Footnotes: 

1 Sample and duplicate are counted es two separate samples when determining the minimum and maximum 

defected concentrations. 

2 Values presented are sample-specifkz quantitation limits. 

3 The maximum detected concentration Is used for screening purposes. 

4 To de&nine whether metal concentrations are within background levels. e comparison of site concentrations 

with Base-tide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not signilicenfy different frOm background, that 

chemical was not selected as a PCOC. 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of IE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1999). 

6 The chemical is selected as a PCOC if the maximum defected cowenfration exceeds the risk-based 

PCOC screening levef and facility-tide background levels. 

7 alpha-Chordam? and gamma-chfordane es Chlordane. 

6 Endosulfan II and Endosulfan Sulfate as Endosullan. 

9 Enddn Afdehyde and Endrfn Ketone as Endrin. 

10 Hexavafent Chromium. 

11 OSWER soil screening level for residential land use (USEPA, July 1994) 

12 Manganese-Nonfood 

13 Mercury as Mercuric Chloride 

Bolded values Indicate that the maximum concontratlon exceeds the spoclfied criterion. 

D finifion 

ARAWTBC = Applicable or Relevant and Appropriate RequiremenfrTo Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated wim a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicable/Not Available. 

PCOC = Pofenfial Constituent of Concern 
SSL-INH = Soil Screening Level for transfers lrom sail to air (inhalation) (USEPA. May 1996) 

SSL-MIGR = Soll Screening Level for migration from soil lo groundwafer, Dilution and Attenuation 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = NO Toxicity lnfornvatlon 



SITE 2 -TABLE 2.3 

OCCURRENCE, DISTRIEUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - GROUNDWATER 
SlTE 2 -APPLE ORCHARD LANDFILL 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Exposure Poinl: Groundwater J 

CAS 
Number 

Chemical 

76-07-5 l,Z-IJichloropropane 

67-64-l Acetone 

71-43-Z Benzene 

106-90-7 Chlombenzene 

67-66-3 Chlorofoml 

74-07-3 Chloromethane 
75-09-Z Methyiene Chloride 

79-01-6 Tdchloroelhene 

Il.%-59.2 I&?.-1.2.dihloroethene 

(1) 

1.4 

1.6 

1.1 

1 

0.41 

0.29 
0.65 

0.66 
I m 0.31 

Frequency 
Range Of 

Used for 
Background PCOC 

ARAW 
ARARI PCOC Contaminant 

(1) Concentration (1) No”detecls t2) Screening (3) 
Value (4) screenktg 

Level (5) 
TBC Value 

TBC Fw Deletion or 
SOU,C+J Sslectlon (6) 

1.4 K!JL 2GW32 1111 1 1.4 NA 0.16 1 c 5 FED-MCL Yes ASL 

3.6 L WL 2GWl02 919 0 3.6 NA 61 1 N NA NA NO BSL 

1.1 W 2GW104 l/l1 1 1.1 NA 0.36 c 5 FED-MCL Yes ASL 

1 ML 2GWlOl l/l1 1 1 NA 11 N 100 FED-MCL No BSL 

0.96 J I@- 2GWlOO 3Jll 1 0.96 NA 0.15 c 60 FED-MCL Yes ASL 

0.29 J w- 2GW32 l/l1 1 0.29 NA 21 - c - NA . 4 ,. NO BSL 

1.9 J W 2GW32 201 c 

35 J I@- 2GW32 s/11 

71 I 2GW102 i 

74-2 IDi-n-butyi phthalate 1.7 25 2GW104 

!Q-90-5 )Aluminum I 2000 I i 24700 1 2GW31 



SITE 2 -TABLE 2.3 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTIAL CONSTITUENTS OF CONCERN - GROUNDWATER 
SlTE 2 -APPLE ORCHARD IANDFILL 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

K1 
Exposure Medium: Groundwater 

CA6 
Number Concentretlon 

Concmtrntion 
Risk-Based 

Potential 
Potential Retlonrle for 

ARAW 
ARAW PCOC Contemlnnnt 

TBC Value 
TBC ml Deletion or 

Source Sslectlon (6) 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when detenining the minimum and maximum 

detected concentretions. 

2 Values presented are sample-speMc quantitation Ilmits. 

3 The maximum detected concentration Is used for screening purposes. 

4 To determine whether metal concentrations are within background levels, a comparison of site concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. II the Wilcoxon Test 

delenlned that a constiluent concentration was not significanty different from background, that 

chemlcel was not selected as a PCCC. 

5 The risk-based soil PCOC screening level for residential tep water use is presented. The value is based on a 

target hazard quotient 010.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of ‘E-6 lor carcinogens (denoted with a ‘c’llag) (USEPA. Region III, April 1999). 

6 The chemical is selo%d es a PCOC if the meximum detected concentration exceeds the risk-based 

PCCC screening level and facility-tide background levels. 

7 Secondary MCL, based on aesthetic waler quality (i.e., color, odor. teste. etc.). 

6 Hexavalent Chromium 

9 Manganese-Nonfocd 

10 Mercury BS Mercuric Chloride 

Bolded values lndlcete that the mexlmum concentration exceeds the specified crtterlon. 

Definitions: 

ARAR~TBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

c = carcinogen 

PCCC = Potential Constituent of Concern 

FED-AL = Federal Aclion Level (USEPA, October. 1996) 

FED-MCL = Federal Maximum Contaminant Level (USEPA. October 1996) 

J = Estimated Value 

K = Value Eslimated wilh a High Bias 

L = Value Estimated wilh a Low Bias 

N = Nocarcinogen 

NA = Not ApplicaMe/Not AvailaMe. 

Rationale Codes: 

For Selection es a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination es a PCCC: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 



SITE 2 -TABLE 2.4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE WATER 
SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

>I 
Exposure Point: Surface Water 

Chemical 
Concentration 

RatIonale for 

I .I i J 

7-61-7 B!s(2-Ethythexyl)phthalate 1.7 J 6.5 

, -29-90-5 Alutinum 297 663 
7440-39-3 Barium 15.4 65.7 Pe/L 2SWlll II 

7440.439 Cadmium 3.9 5.6 rsn 2sw102 2 

744&70-Z Calcium 14600 32700 2SWlO3 11 

7440-50-6 Copper 22.2 26.4 POR. 2sw113 304 9.8 - 17.7 26.4 NA 150 N 1000 NA NO BSL 

PofL 2SWlOl 914 2.7 7.2 NA 73 N 700 NRWQC No BSL .,, ,&-” ,-,“‘.‘“” I -.- 
7439-89-6 11rofl 1 165 1 J 1 1110 1 J POn- 2sw103 14114 1110 NA 1106 N 300 NRWQC YES ASL 

710” z-s.7 , 1, ^“A I *ST I I 19 I URR 2sw103 5/14 1 19 NA 15f7) NA NO BKG 

12m NA 1 NA NA NO NUT 
I--ac- I LVP” . .” ._ _ 

7439-95-I Magnesium 1900 12600 rsn 2SW109-D 14114 I 

7430-96-5 Manganese 11.9 735 p!gL 2SWlO6 1: 

7439-97-6 MNCU~ 0.38 0.36 rsn 2sw113 1114 I 0.2 1 0.38 

7440-02-o Nickel 7.7 L 11.4 L Pa/L 2SWlOO 9114 I 7.5 1 11.4 

-,ll,,M7 I rY l̂”^“:..... - 975n UOR 2 

I .---- I 
~114 I 5.7- 9.2 1 735 t NA t 73 (8) IN 1 66 i NRWQC i Yes 1 ASL 

NA 1 1.1 ii) IN 1 0.05 1 NRWQC ] No 1 BSL 
NA 73 IN 1 610 ] NRWQC 1 No 1 BSL 

,‘wv-ua-I I’W’LJJ’Y” Urn” , “.“” 

7440-235 ]Sodum 1 21900 I 1 141ooo 

7ddh31m IThalliwn I 3.1 I I 3.1 

I-WY ILIIQ .“. 8 . . ” ..” 

TTNUS21 jTotalDissdved.SoMs I 46C00 I 1 67C030 

ITotalSuspended S&la I 6000 I 1 21000 

Associated Sam&s: 

2sw1000001 

2sw1010031 

2SWlO2Ow1 

2sw1030001 

2sw1040001 

2sw105ooo1 

2SWiO6&Xi 

2SW1070001 

2sw1080001 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected corxentration is used for screening purposes. 

4 To determine whether metal cwcentratkms are within background levels, a COtIIpariSOn of Site COw3ntratiOnS 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 
>-.._?-__I IL-. _ ___^ *> _._^. ^^ .̂.....~~ ,̂î .. ...-- “,., rinni‘ir.n,*, ,4;“~,.?,,,+ trnm hlrtnrnlln~ ,hl, “~,~,,,n,,IY ,,Icu a ~,J,,,“~,,, LA”,L,.a (1.1 a”_, ,,PI ,.“. “‘Y”“‘“U..., I...“,“... I.“...” ““,. ~.“” ..“, ..“. 

chemical was net selected as a PCCC. 

5 The risk-based soil COPC screening level for residential tap water use is presented. The value is based on a 

Definitions: 

ARAFVrBC = Applicable or Relevant and Appropriate Requirement/ 

To Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = NgnCarcinMe” 

NA = Not Applicable/Not Available. 

PCOC = Potential Constituent of Concern 



SITE 2 -TABLE 2.4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE WATER 
SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

Maximum 
Concentration 

0) 

Maximum 
Qualifier I Location Of 

units II Maximum 
collcentratlon 

PCOC 
Flag 

Rationale for 
Contaminant 7 Deletion or 
Selection (6) 

2sw1o9w31 target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

2SWlCIgOb31-D risk of 1 E-6 for carcinogens (denoted with a ‘c’ flag) (USEPA. Region Ill, April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-tide background levels. 

7 Action level at the TAP(USEPA, October 1996). 

6 Manganese-Nonfood 

9 Mercury as Mercuric Chloride 

Solded values lndlcate that the maximum concentration exceeds the rpeclfled CrlteriOn. 

NRWQC = National Recommended Water Quality Criteria (USEPA, April 1999) 

-. .-. 
tiatlonale c;oaes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Eliminatim as a PCOC: 

SKG = Within background levels 

SSL = Selow PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Todcity Information 

2sw11oooo1 

2sw111ocxI1 

2sw112QoQ1 

2SW113oM)l 



i 

SITE 2 -TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN -SEDIMENT 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 
PAGE1 OF2 

Risk-Based [ 
“otentlal 

Potential RatIonale for 
co;;e;t;y Background “--’ ~DIP, T”Y.2 I- ARAW PCOC Contaminant 

Screening (3) 
Value (4) Screening ““-‘- TlP “.d,a TEC nag D&4lO” or 

Level (5) 
. “- --.“” 

SOWCCI Selectlo” (6) 
0.002 NA 100 C NA NA No BSL 

0.002 NA 65 C NA NA No BSL 

“57 1 NA 470 N NA NA NO BSL 

2300 N NA NA NO BSL 

0.67 C NA 

0.067 C NA 

0.66 NA 

3.1 NA NA Yes ASL 

2.3 NA (~ NA YeS ASL 
NA NA NA Yes ASL 

NA NA NO RSL 

I I CAS 
Number 

Cbmlcll 

V. I 

0.046 
““6 

NA . ..l --- 

0.67 iCf NA 1 NA 1 YES 1 ASL 

NA 1 ,,A 1 N” 1 RSI I 

” -. . _ _ _ rl f No i BSL 
6.6 1 NA 1 160 N NA 1 NA 1 Nn 1 RSI , ..- , -__ 

59 1 NA __ 230 N NA 1 NA ) No 1 BSL 
o.OO77 NA 1.9 C NA 1 NA i No 1 BSL 
0.016 NA 1.9 c .._ __- 

0 “033 NA 1.6(71 C NA ] NA .I No 1 BSL 
_....I _._- NA 1 NA 1 Yes 1 ASL 

0.12 1 NA 0.04 c .__ 

““19 1 NA 2.3 N NA NA _- .- 1 1 No ( BSL 
0.00017 1 NA 0.1 C NA 1 NA 1 No 1 BSL 

lOlOU I NA 7800 N .__ 

3.1 N NA 1 NA 1 No 1 BSL 
1 NA f Yes i ASL 

NA 1 NA 1 Y,x 1 AS, 1 

1.5 NA 
3.1 NA 0.43 1’21 NA 

53.2 NA 550 1 N[ NA 1 NA 1 Nn 1 RSl I 
39 NA 7.6 

.._ -__ 
-._ INI NA ) NA 1 No 1 BSL 

5040 1 NA I NA 1 1 NA 1 NA 1 No 1 NUT 

I..--.._ 
,-uminum 1 1520 1 I I_.:-^“,. I ,r. I I I 1.5 I 

‘2 - 143.10 

IO/l2 1 0.0079- 0.067 

379 _ 0.067 

1114 o.oOO17 - 0.04 I.“““. . 
10100 I L I mglkg 1 2SDlO9 14114 

I mako 1 2SD109-D 1114 0.67 - 0.62 

12l14 0.62 - 0.72 
14/14 

0 .05 - 0.31 E 
I I 

...I_ ..- 
,A”,? nrx* Barium 16.1 53.2 1 ImwWl 2SDtO3 

Cadmium 0.4 2.9 1 ck7 2 !SDlOO 

Calcium 425 5040 1 J 1 4vW 2 !SDlOO ._” 
2 .“_ 
74.w-..-Y ,rn “7 ‘1 Chromium 9.2 PSDlOO J 66.7 1 I ma@ 

C-.-l. Idd I Ima 

74 139-89-6 jlmn 1 5490 1 i !3200 I w% 
Il.7 nl . 74.xX%- I I, ^_A 2SDl00 ,Ltawl I 7c I I I 246 I r.., , - , -.- Ima , -m 

7439.95-4 IM.““eci,,rn ..- LI..- .-... f 769 1 

7439-96-5 IUE..m.“~~ , ..‘n”lY’.-- I I J I 

7439-97-6 lhrlt?~~~ry 

,44V”L-” pKxel I I‘. , 

7440-047 lPotassium 1 203 1 1 16OO L ImgJkgl 250113 

14114 

14/14 

14/14 
I ww 1 2SD109-D 12/14 0.06~0.07 

&al 2SDlOO 14/14 

14114 

NA 1 NA 1 No 1 RKG 1 66.7 1 NA I 23(6) N .._ -. .- 

N NA NA No BSL 

56.9 1 NA 1 310 N NA NA No BSL 

23200 I NA I 2300 N NA NA YeS ASL 

946 1 NA 1 40019 , ) NA NA No BSL - ._ 

5280 1 NA ’ NA iiA i<A i<O NiiT 

1250 I NA lW(10) N NA NA YaS ASL 

54 1 NA 2.3(11) N NA NA YeS ASL _ 
65.6 1 NA 160 N NA NA No ESL 

1600 1 NA NA NA NA No NUT 



SITE 2 -TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF POTENTtAL CONSTlTUENTS OF CONCERN -SEDIMENT 
SlTE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

xposure Point: Baalment 

I I I I I I- I Risk-Bassd 
>u”d PCOC 

Polentral 
Potential Rationale for 

ARAW PCOC Contaminant 

(4) screenrng 
ARAW 

5 
TBC Value 

TBC nag Deletlo” or 
SOWW Selectlo” (6) . 

Chatial , ,~~,“, , 

N NA 1 NA 1 No i BSL I 

Associated Samoles: 

2SDlMXXX)1 02.SD-02 

2SDlOlWOl 02-SD-05 

2sD102Oco1 02.SD-06 

2SD103wOl 02.SD-07 

2sD104coO1 02.SD-10 

2SD105OOIll 02-S&11 

2SDlffiW01 02-SD-15 

2SD107MIOl 02-SD-19 

2SD1060001 02-SD-20 

2SD1090001 02-SD-21 

2SD1090001.02.SD-23 

2SDllOWOl 02-SD-26 

2SDll loo01 

2SD112ooO1 

2SD113ooO1 

Footnotes: Definitions: 

1 Sample and duplicate are cwnted as tw separate samples when determining the minimum and maximum ARARITBC = Applicable or Relevant and Appropriate Requirementrlo Be Considered 

de&ted concentrations. C = Carcinogen 

2 Values presented are sample-specific quantitation limits. J = Estimated Value 

3 The maximum detected corwntration is wad for screening purposes. K = Value Estimated with a High Bias 

4 TO detenine whether metal comentrations are within background levels, a comparison of site concentrations L = Value Estimated with a Low Bias 
with Base-wide background data was made by means af the Wilcoxon Rank Sum Test. If the Wilcoxon Test N = Noncardnogen 

datenined that a constituent concentration was not slgnifkxnty different from background, that NA = Not ApplicaMeJNot AvailaMe. 

chemical was not selected as a PCDC. PCOC = Potential Ccmstituent of Concern 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for ncncarcinogens (denoted with a ‘N’ flag) or an incremental cancer Rationale Codes: 

risk 01 lE-6 for carcincgw (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1639). For Selection as a PCOC: 

6 The chemical is selected as a PCOC if the maximum detected cowsntration exceeds the risk-based ASL = Above PCDC Screening Level 

PCOC screening level and facility-tide background levels. 

7 alpha-Chardane and gammachlordane as Chlordane. For Elimination as a PCOC: 

6 Hexavalent Chromium. BKG = Within background levels 

9 OSWER soil screening leval for residential land use (USEPA, July 1994) BSL = Below PCOC Screening Level 

10 Manganese-Nonlwd NUT = Essential Nutrient 

11 Mercury as Mercurk? Chloride NTX = No Toxicity InformaNon 

Bolded values lndlcnte that the maxlmum concentration excaeds the specified criterion. 
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SITE 2 -TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

AP EQUIVALENT 

roclor-1254 

roclor-1280 

hromium ’ 

In 

anganese 

ickel 

anadium 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

m&3 7.40E-01 NA 8.38E+OO mok4 3.78E+OO 95% UCL-T W - Test (2) 378E+OO 95% UCL-T W - Test (2) 

mob 459E-02 NA 2.40E-01 w&2 582E-02 95% UCL-T W - Test (3) 5.82E-02 95% UCL-T W - Test (3) 

w/kg 3.18E-01 NA 3,50E+OO J mgh 8.41 E-01 95% UCL-T W - Test (3) 8.41 E-01 95% UCL-T W -Test (3) 

m@o 358E+Ol NA 1.18E+02 J mdb 5.4OE+Ol 95% UCL-T W - Test (2) 5.40E+Ol 95% UCL-T W - Test (2) 

wh 164E+04 1.89E+04 2.96E+04 J mob 1.89E+04 95% UCL-N W-Test(l) 1.89E+04 95% UCL-N W-Test (1) 

m9N 2.92E+02 NA 7.77E+02 J wib 4.32E+02 95% UCL-T W - Test (2) 4.32E+02 95% UCL-T W - Test (2) 

mivko 3.46E+Ol NA 2.43E+02 mob 578E+Ol 95% UCL-T W - Test (2) 5.78E+Ol 95% UCL-T W-Test.(z) 

md@ 2.97E+Ol 3.36E+Oi 559E+Ol wh 3.36E+Ol 95% UCL-N W-Test(l) 3.36E+Oi 95% UCL-N W-Test(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are normally distributed. . 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 
(3) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(4) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

Table3SurfSoilSite2.xls 9/l 1 IO0 11:20 AM 



SITE 2 - TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE / SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical of 1 Units 1 Arrttfc 1 95rozo 

Potential 

Concern 

Data 

BAP EQUIVALENT m&t 5.49E-01 NA 

- 
f T Maximum 

Detected 

Concentration 

Maximum EPC 

Qualifier Units 

8.38E+OO msh 

2.40E-01 mok3 

350E+OO J . wh 

1.92E+03 m9h 

2.43E+02 m9h 

3.40E+OO K mofig 

Reasonable Maximum Exposure Central Tendency Exposure 

Medium 

EPC 

Value 

1.36E+OO 

4.39E-02 

3.58E-01 

5.17E+02 

4.47E+01 

1 .OOE+OO 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-tran 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

Medium 

I 

Medium 

EPC EPC 

1 M;c+rn ( M;;y ) M;;: 

Statistic 

95% UCL-T 

Rationale 

W - Test (3) 

Value Statistic Rationale 

1.36E+OO 95% UCL-T W - Test (3) 

(1) Shapiro-Wilk W Test indicates data are normally distributed. 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 
(3) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(4) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

armed Data (95% UCL-T); 

Table3 ’ ‘oilSite2.xls 9/11/0r’11:21 AM 



SITE 2 - TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

1,2-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-l,2-Dichloroethene 

Arsenic 

Barium 

Chromium 

Manganese 

Mercury 

RDX 

Bcenano Ttmeframe: Future 1 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exoosure Point: Tao Water 

Units Arithmetic 

Mean 

- 
5.82E-04 

555E-04 

5.38E-04 

8.40E-03 

1.24E-03 

2.92E-03 

2.47E-01 

1.13E-02 

36OE+OO 

3.84E-04 

4.75E-04 

15% UCL 01 Maximum 

Normal Detected 

Data :oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.40E-03 

1 .lOE-03 

9.60E-04 

3.50E-02 

7.10E03 

1.52E-02 

7.30E-01 

3.91E-02 

2.47E+Ol 

2.40E-03 

870E-04 

Maximum 

Qualifier 

J 

J 

EPC 

Units 

11 Reasonable Maximum Exposure 

Medium 

EPC 

Value 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

2.47E-03 

7.86E-03 

6.44E-01 

3.91 E-02 

868E+OO 

9.47E-04 

7.63E-04 

Medium 

EPC 

Statistic 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Medium 

EPC 

Rationale 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W - Test (2) 

W - Test (3) 

W - Test (3) 

W - Test (2) 

W - Test (4) 

W - Test (3) 

W - Test (3) 

W - Test (3) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are normally distributed. 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 
(3) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(4) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

Central Tendency Exposure 

Medium 

EPC 

Value 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

2.47E-03 

7.86E-03 

8.44E-01 

3.91E-02 

8.68E+OO 

9.47E-04 

7.63E-04 

Medium 

EPC 

Statistic 

95% UCL-1 

95% UCL-J 

95% UCL-J 

95% UCL-J 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Medium 

EPC 

Rationale 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W - Test. (2) 

W -Test (3) 

W - Test’@) 

W - Test (2) 

W - Test (4) 

W - Test (3) 

W - Test (3) 

W - Test (3) 

Table3GWSiteP.xls 9/l 1 /OO 11:20 AM 
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SITE 2 -TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reasonable Maximum Exposure Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration 

Concern 

Value \ Statistic Rationale 

Chloroform maR 4.72E-04 NA 5.40E-04 J mg/L 5.31 E-04 95% UCL-T W -Test (3) 

Trichloroethene m@ 6.83E-04 NA 1.60E-03 mg/L 9.23E-04 95% UCL-T W - Test (2) 

Bis(2-Ethythexyl)phthalate mg/L 2.67E-03 NA 6.50E-03 mti 3.12E-03 95% UCL-T W -Test (3) 

Cadmium mid 1.74E-03 NA 5.60E-03 mg/L 2.13E-03 95% UCL-T W - Test (3) 

Iron w@ 3.94E-01 NA 1 .l 1 E+OO ,J ma/L 5.78E-01 95% UCL-T W - Test (3) 

Manganese mc& 2.71 E-01 3.88E-01 ‘7.35E-01 mgR 3.88E-01 95% UCL-T W-Test(l) 

Thallium mgn 1.57E-03 NA 3.10E-03 mg/L 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

I 

Central Tendency Exposure 

Medium 

EPC 

Medium 

EPC 

Medium 

EPC 

Medium Medium 

EPC EPC 

Medium 

EPC 

Value Statistic Rationale 

5.31 E-04 

9.23E-04 

3.12E-03 

2.13E-03 

5.78E-01 

3.88E-01 

95% UCL-T W - Test (3) 

95% UCL-T W - Test (2) 

95% UCL-T W -Test (3) 

95% UCL-T ’ W - Test (3) 

95% UCL-T W - Test (3) 

95% UCL-T W-Test(l) 

1.73E-03 95% UCL-T 1 W-Test (3) 1 1.73E-03 1 95% UCL-T 1 W -Test (3) 

(1) Shapiro-Wilk W Test indicates data are normally distributed. 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 
(3) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(4) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

9/l 1 IO0 11:20 AM 



TABLE 3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

BAP EQUIVALENT 

roclor-I 260 

Dieldrtn 

luminum 

T 
rsenic 

Iron 

Manganese 

Mercury 

Units Arithmetic 

Mean 

95% UCL 

Normal 

Data 

Maximum Maximum EPC 

Detected Qualifier Units 

Concentration 

NA 

NA 

NA 

6.32E+03 

NA 

1.44E+04 

7.16E+02 

i 3.44E+OO 

1.43E+02 

1.20E-01 

9.00E+03 

3.10E+OO 

1.89E+04 

~ 9.38E+02 

J 

J 

L 

NA 1 2.72E+OO I m&g 

Reasonable Maximum Exposure Central Tendency Exposure 

Medium 

EPC 

Value 

3.44E+OO 

1.47E+Ol 

6.30E-02 

6.32E+03 

2.11E+OO 

1.44E+04 

7.16E+02 

5.01 E-01 

Medium 

EPC 

Medium 

EPC 

Rationale 

Medium 

EPC 

Value 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-N 

95% UCL-T 

95% UCL-N 

95% UCL-N 

95% UCL-T 1 

W - Test (4) 

W - Test (3) 

W - Test (2) 

W -Test (1) 

W - Test (2) 

W-Test(l) 

W-Test(l) 

W -Test (3) 

3.44E+OO 

1.47E+Of 

6.30E-02 

6.32E+03 

2.11 E+OO 

1.44E+04 

7.16E+02 

1 5.01 E-01 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are normally distributed. 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 
(3) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(4) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

1 Statistic Rationale 

W - Test (4) 

W - Test (3) 

W - Test (2) 

W-Test(l) 

W - Test (2) 

W-Test(l) 

W-Test(l) 

W - Test (3) 95% UCL-T 

Table3SedimentSite2.xls 9/l 1 IO0 11:22 AM 



TABLE 5.1 

NON-CANCER TOXICITY DATA - ORALiDERMAL 
NSWCVfHlTE OAK. SILVER SPRING, MARYLAND 

Chemkal Chronic/ Oral RID Oral RID Oral to Denal Adjusted Dermal Primaw Combined Swrcss of RR): Dates 01 RM: 
Of Potendal Subchronic Units Ad@ment Factor”’ Dermal urn Target Uncertainty/Modifying Target organ Target organ” 

Concern 

,.1.2,2-T~trachlor08thane 
1.1,2-Trichlorwthane 
l,l-Dichloroethene 
1,2-Dichlaoethane 

chronic 
chronic 

6.OE-02 mg/kgday 
4.OE-03 mwkgday 

chronic ( 9.OE03 1 mflgday 1 
1 chronic I 3.OE-02 I mglkgday I 

RfD”’ Units organ FBCtOrS 

1 6.WE02 mgkgday NCEA 04/12/99 
1 4.WE-03 mglkg-day Ll”M 1,‘XQ IRIS o4/12/99 

Liver 1,WO IRIS 0412‘99 1 1 9.OOE-03 I m@kg-day I 

Aluminum I chronic I l.OE+OO I m@gday I 
Ammonium Perchlcfate I chronic 1 5.OE-04 I mgIkgday I 
AlltiillMly 1 chronic I 4.OE-04 1 rn 

4.Amiw2,6dinitrotoluene I chronic 6.0~05 I m&?-day I 1 6.WE05 I mflgday I I IRIS I 04/12!99 
lological. Nails 300 1 NCEA 1 04/12!99 
rroid Effects 300 I NCEA 1 1992 

1 I l.WE+W I mgkaday I lmmur 
1 1 5.WE-04 I m@kgday I Thy 

chronic 3.OE-04 I P 

Bromodiihloromelbane 
chronic 2.OE.02 I mglkg-day I 

1 chronic I 2.OE-02 I m@rgday 1 
1 2.OOE-02 / mflgday I 

cis-1,2-Dkhloroethene I chronic I l.OE-02 1 mwkgday I 1 l.OOE-02 1 mg&g-day ( elcod I HEAST I 07,97 

I I I I I I Cardiovascular. ( I I 

Dieldrin 
amma-BHC 

1 chronic 5.0E-05 1 mglkgday I 
1 chrwic I 3.OE-04 I mgntgday I 

1 5.WE-05 I n 
1 ( 3.WE04 1 mgQday I Lb 

chronic 2.OEi12 I m@gd 

chronic 2.OE-O2 6.OOEG4 1 m@gday l”screas~i~‘orga’ 

RDX 
Selenium 
Silver 
Telrachkmethene 

chronic 3.0~03 megday I 1 I 3.WE-03 [ mflgday I 

chronic 5.OE.03 megday I 1 1 5.WE-03 I mglkgday I 810 
chronic 5.OE.W mglkgday 0.04 1 2.OOEOI 1 mgIk 

chrmk l.OE02 m@ 

Vanadium I chronic I 7.OEa I mglkgday 1 

1 “SEW Nuvembsr 19% 
2 RR) demml = AMoral x (Oral to Dermal Adjustment Fact@ 
3 Dates cd IRIS, MAST, M NCEA 
4 Dweloped by USEPA Region Ill based wiQhted average of RfDs of thallium compounds IMed in IRIS. 

Notes: RD = Reference dose 
CNS = Central Nexus System 
IRIS = l&grated Risk lnfommticn System, on-MB database Search (USEPA. April 1999) 
HEAST = Hea,“, Effects Assessment Summary Tables (USEPA. July 1997) 
NCEA = USEPA National Cenfer,~ E”“iro”me”tal A558ss”m”t (USEPA RSC Table, April 12,1999) 
NA = Not applicaMe since an wal RR) is not available for this compound data 
NOAEL = No Observed Adwrs~ Effect Level 



TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

,4-Dichlorobenzene 

,PDichloroethane 

,2-Dichloropropane 

Juminum 

Iarium 

lenzene 

Ieryllium 

:admium 

:arbon Tetrachloride 

:hlorobenzene 

:hloroform 

langanese 

lercury 

‘etrachloroethene 

Chronic/ 

Subchronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Value 

Inhalation 

RfC 

8.OE+O2 

4.9E+OO 

4.OE+OO 

35E+OO 

4.9E-01 

8.OE+OO 

2.OE-02 

2.OE-01 

2.OE+OO 

6.OE+Ol 

3.OE-01 

5.OE-02 

3.OE-01 

4.9E+O2 

Adjusted 

Inhalation 

RfD (1) 

2.29E-01 

1.4E-03 

l.l4E-03 

1 .OOE-03 

1.40E-04 

1.70E-03 

570E-06 

5.7oc-05 

5.71 E-04 

1.70E-02 

8.6E-05 

1.4E-05 

8.6E-05 

1.4E-01 

Units 

mg/kwW 

wMwW 

mg/kg-day 

w&-day 

m#wW 

mg/kg-day 

w&i-day 

mMwfay 

mY&wW 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mYWW 

Primary Combined Sources of Date 

Target Uncertainty/Modifying RfC:RfD: 

Organ Factors Target Organ 

Liver 100 IRIS 4/l 2l99 

NCEA 4/l 2l99 

Nasal Mucosa 300 IRIS 4/12/99 =_ 
Immunological, 

Nails 
NCEA 411 z99 ..- 

Kidney HEAST 07197 -: 

NCEA 4l12l99 

Gastrointestinal 10 IRIS 4/12/99 

Kidney NCEA 4l12l99 

Liver NCEA 4/12/99 

NCEA 4/12/99 

Liver NCEA 4/l 2l99 

CNS 1,000 IRIS 4/l 2l99 

CNS 30 IRIS 4/12/99 

Liver NCEA 4/l 2l99 

IRIS = Integrated Risk Information System (Aprl 1999) 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental. Assessment 

(USEPA Region III RBC Table, April 12,1999) 



TABLE 6.1 

CANCER TOXICITY DATA - ORAUDERMAL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Oral to Dermal Adjusted Dermal 

Cancer Slope Factor@ 

Am&r-1254 2.OE+M) 1 B.WE+OO 

Aroclor-12M) 2.OE+00 1 ’ 2.OOE+CQ 

Arsenic l.SE+OO 1 1.50Et00 

Bewo(a)pyrene Equivalent 7.3E+OO NA NA 

Benzene 2.9E02 1 2.90E-02 

Bisp-ethylhexyf)phthafate 1.4E-02 1 1.40E-02 

BrMnodichloromethane 6.2E-02 1 6.20E-02 

Carbon Tetrachloride 1.3E-01 ! 1 ! 1.3OE-01 

Totat PCBs 

Tdchtoroethene 

Vinyl Chliodde 

2.OE+W 1 2.00EtOO 

l.lE-02 1 l.lOE-02 

1.9E+OO 1 1 .90E+CO 

1 USEPA, November 1998. . 
2 CSFdemral = CSForaV(Oral to Oenal Adjustment Factor) 
3 Dates of IRIS. HEAST. or NCEA. 

Notes: 
CSF = Cancer Slope Factor 
IRIS = Integrated Risk Information System, on-line database search (USEPA, July1999) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBC Table, April 12.1999) 
NA = Not Applicable since oral CSF is not available 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

SOlNO? Datet’l 

C IRIS 4/12&g 

c IRIS 4Jlz99 

c IRIS 4/l 2l99 

82 IRIS 4/l 899 

HEAST 07i97 

. c HEAST 07l97 

HEAST 07l97 

C 

82 

82 

A-inhalation 

82 

A 

R? 

lRlS 4/l 2J99 

IRIS 4/l 2/99 

IRIS 4/12/99 

IRIS 4Jl?l99 

IRIS 4/l 2@9 

lRlS 4/12&9 

IRIS 4/12/99 

62 NCEA 4/l 2l99 

82 lRlS 4/12/99 

82 NCEA 4ll2l59 

A HEAST 07l97 

EPA Group: 

A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are 

available 
82 - Probable human carckwgen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans 
C - Possible human carcinogen 
0 _ Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE 6.2 

CANCER TOXICITY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Conce,ll 

1 .1.2.2-Telrachlorosthane 

1 ,l .2-Trfchloroethane 

Unit Risk Units 

!i 76”5 luo/m31-’ 

Adjustment 

3 5E+03 

Inhalation Cancer 

Slope Factor 

2 WE-01 

Units 

hake-davY’ 

Weight of Evidence/ 

Cancer Guideline 

Descrfpti~ 

C 

Source 

IRIS 
_..-__ -v I , ----- , , .“_ I. , 

1.6E-05 (pQ/my 3.5E+03 MOE-02 1 h&Q~Y)” C I IRIS 4/l 2/99 

lOrobe”Zs”e I R .-s-m tun/m3Y’ I 3 5E+03 I 2 20E-02 I hnallto-davl’ I C I HEAST I 07/97 I 1 ,CDiih 

1.1~Diihlorosthene 

-.-- -_ , YW I , __- .- , I”” ,, , 

5.OE-05 @Qldp 3.5E+03 1.75E-01 1 mQhdaY)” 1 C I IRIS 4/l 2J99 

1,2-Dichloroethane 

3 fpQ/my 3.5E+03 6.30E+M) Bl I IRIS 
5 .?oF-“7 62 IRIS 

4/12/99 

4/l 2/99 

4/l 2/99 

4/w/99 

4/12/99 

~ 

4/12/99 

4/l z99 

4/12/99 

4/12/99 

4/12/99 

4,17,9!2 

IRIS = Integrated Risk Inform&o” System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental AsS0SSmtM 

(USEPA Region III RBC Table, April 12.1999) 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Pmsible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcfnogenicity 



SITE 2 -TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Full Time Wortter 

Ingestion Rate of Soil 

Exposure Frequency 

ProfessIonat Judgement Professional Judgement 

Exposure Duration 

CF Conversion Factor ("JQkQ) 1.00&06 EPA 1989a 1 .OOE+06 EPA 1989a 

BW Body Weight (to) 70 EPA 1989a 70 EPA 1989~1 

AT-C Averaging Time (Cancer) (dws) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Nwcancer) PW 9,125 EPA 1989a 3,285 EPA 1989a 

De”llal CS Chemical Concentration in Soil (mg/ko) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkg-day) : 

AF Soil to Skin Adherence Factor @Wd 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxED 

SA Ski” Surface Area (cm*) 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency W’%-ar) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (Y=w 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor mmo) 1.00E+06 EPA 1989a l.OOE+OE EPA 1989a 

BW Body Weight (ko) 70 EPA 198Sa 70 EPA 1989a 

AT-C Averaging Time (Cancer) WY@ 25,550 EPA 1989a 25,550 EPA 1989a 

(Ws) , AT-N Averaging Time (Noncancer) 9,125 EPA 1989a 3,285 EPA 1989a 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 3.49E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 9.78E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.1 OE-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 3.09E-05 Noncancer Dermal Intake - CTE 

5.51 E-08 
4.29E-07 

6.96E-07 
5.42E-06 

WO2SSF TableC1 r 1 lo:23 AM 



SITE 2 -TABLE 7.1 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~,, 

Receptor Population: Full Time Worker 

Medium 

EPC 

VEilW 

3.78E+Of1 

5.82E-02 

6.41 E-01 

5.40E+Ol 

1 BE+04 

4.32E+O2 

5.78E+Ol 

Vanadium 3.36E+Ol WQ 3.36E+Ol m@Q M 

(total) 

BAP EQUIVALENT 3.78E+OO WQ 3.78E+OO fWSQ M 

5.82E-02 

6.41E-01 

5.40E+Ol 

1.89E+O4 

4.32E+O2 

5.78E+Ol 

3.36E+Ol 

3.7E-06 WkQdaY WJkQ-daY NA 

5.7E.08 m#Q~Y 2.lNE-05 W’kQ-daY NA 

6.3E-07 MQ-daY WkQ-daY NA 

5.3E-05 MQ-daY 1.50E+OO WQdaY NA 

1 .QE-O2 m@QdaY 3.OQE.01 rngncQ&Y NA 

4.2E-04 “@Q-day 2.OOE-02 @Q-day NA 

5.7E.05 WQdaY 2.00E-02 mg/kQ-daY NA 

3.3E-05 wWJv 7.GUE-03 mglkQ-daY NA 

1.5E-05 @Q-day wMdv NA 

l.lE-07 W’kQ’-W 2.OOE-05 mg/kQdW NA 

1.2E-06 w’Wdw mgncg*y NA 

1.7E-05 menCi@w 3.75E-02 w+Ww NA 

5.8E-03 mg/kQdW 3.OQE-01 WYkQdav NA 

1.3E-04 mg/kQdaY 8.OOE-04 WkQdY NA 

1 JE-05 WM-daY 8.00E-04 mgnCQdaY NA 

1 .OE-O5 wWJw 1.82E-04 wWW NA 

Total Hazard Index Across All Exposure Route 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 4.7503 
9.3E-02 

NA 

NA 5.4E.03 
NA 

NA 4 5E-04 
NA i.QE-02 

NA 1.7E-01 
NA 2.2E.02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction (ABSMJSEPA. November. 1998): 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

WO2SSFTW.xls Table7 9/l l/M) lo:23 AM 



SITE 2 -TABLE 8.1. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 
cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Full Time Worker 
Receotor Aae: Adult 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units ’ Calculation (1) Units 

ngestion BAP EQUIVALENT 3.78E+OO mg/kg 3.78EtOO mg/kg M 1.3E-06 mg/kg-day 730E+OO OWWW 9.6E-06 

M 2.OE-08 2.00EtOO 4.1 E-08 

I 
Aroclor-1254 582E-02 mg/kg 5.82E-02 mdkg mg/kg-day OWb-dw)~’ 

Aroclor-1280 8.41 E-01 mglb 6.41 E-01 Wkg M 2.2E-07 mg/kg-day 2.00E+00 OwWJaY)~’ 4.5E-07 

(total) 1 l.OE-05 

Iermal BAP EQUIVALENT 3.78EtOO mg/kg 3.78E+OO mg/kg M 5.4E-06 mg/kg-day bwk+aY~’ 

Aroclor-1254 5.82E-02 mg/kg 5.82E-02 mdkg M 3.9E-08 mg!kg-day 2.00EtOO OwWdayY’ 7.7E-08 

Aroclor-1260 6.41 E-01 Wkg 6.41 E-01 @kg M 4.2E-07 w&f-day 2.00E+OO M-d&t-WY’ 8.5E-07 

(total) 1 9.3E-07 
Total Risk Across All tzxaasure RoutedPathwavs 11 i.lE-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for 

Dermal Absorption Fraction (ABSI(USEPA. November. 1998): 

PCBs - 0.06 

risk calculation. 

____ _____..._.___._.. -..r__-._ ..--.-_. - 

WOPSS- ’ 4s Table8 9/l 1 I- ‘0:23 AM 



SITE 2. TABLE 7.ia. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Sail 

Eqosure Point: Surface Soil 

Receptor Population: Full Time Worker 

(1) Specify Medium-Specific (M) or Rwle-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction (ABSMJSEPA, November, 1998): 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

W02SSFTWCTE.xls Table7 9/11/00 10:14AM 



SITE 2 - TABLE 8.la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Full Time Worker 

Concern Value Units Value Units 

Ingestion BAP EQUIVALENT 3.78E+OO Wkg 3.78E+OO mg/kg 

I Aroclor-1254 1 5.82E-02 ] mg/kg 1 582E-02 1 mg/kg 

Aroclor-1260 1 6.41E-01 1 @kg 1 6.41E-01 1 wdkg 

Dermal 

(total) 

BAP EQUIVALENT 

Aroclor-1254 

3.78E+OO 

5.82E-02 

mg/kg 

mq/kg 

3.78E+OO 

5.82E-02 

mg/kg 

@kg 

Aroclor-1280 6.41 E-01 6.41 E-01 mdkg 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction fABS)NSEPA. November. 1998L 

PCBs - 0.06 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

2.1E-07 mgJkg-day 

3.2609 mg/kg-day 

7.30E+OO 

2,00E+OO 

3.5E-08 mg/kg-day 2.00E+OO bwb-dayY’ 

3.4E-07 

2.4E-09 

2.7E-08 

mg/kg-day bwM-yW)~’ 

mg/kg-day 2.OOE+OO OwkwWY’ 

mg/kg-day 2.OOE+OO Owh-daN’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.5E-06 

6.4E-09 

7.1 E-08 

1.6E-06 

4.9E-09 

5.4E-08 

5.8E-08 

1.7E-06 
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SITE 2 -TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adult Recrealio~l User 

Parameter Definition 

CF Conversion Factor @wW) 1 .OOE+ffi EPA 1999a 1 fJcEto6 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 19S9a 

AT-C Averaging Time (Cancer) Ww4 25,550 EPA 1999a 25,550 EPA 19B3a 

AT-N Averaging Time (Noncancer) ~w@ 10,950 EPA 1989a 3.235 EPA 19B9a 

CS Chemical Concentration in Soil m!3w 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mgikg-day) 

AF Soil to Skin Adherence Factor OW~4 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFwEFxED 

SA Skin Swfaca Area (cm*) 9000 EPA 1997a 9ooo EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1935b chemical-specific EPA 1995b 

EF Exposure Frequt?ncy (days/year) 16 Prolessional Judgement a Professional Judgement 

ED Expwre Duration (Years) 30 EPA 1993a 9 EPA 1993a 

CF Conversion Factor OwW) l.OOE+06 EPA 1989a l.OOE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1939a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 19SSa 

AT-N Averaging Time (Noncancer) (days) 10,950 EPA 1989a 3,285 EPA 1999a 

Daily intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer ingestion intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

2.42E-06 
5.64E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57E-08 

7.25E-08 
5.64E-07 

W02SSRecUser.xls Table4-1 9/11/00 IO:13 AM 



SITE 2 -TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 2 _ APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soit 

ReceDtor Pooulalion: Adult Recreational User 

Arc&r-1264 

Arcclor-1260 

Chromium 

km 

Manganese 

Nickel 

5.62E02 

6.41 E-01 

5.40E+Ol 

I.-E+04 

432E+O2 

576E+Ol 

Vanadium 3.36EtOl 

(tow 

BAP EQUIVALENT 3.78E+CQ 

5.82E-02 

6.41 E-01 

5.40E+Ol 

l.B9E+O4 

4.32E+G2 

5.78E+Ol 

(1) Specify Medium-Specific (M) or Route-Speciftt (R) EPC selected for hazard calculation 

CFraction 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

EPC 

Selected 

for Hazard 

Calculation (I) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(NonGancer) 

2.4E-07 

3.6E-09 

4.OE-08 

3.4E-06 

1.2E-03 

2.7E-05 

3.6E-06 

2.lE-06 

2.6E-06 

2.OE-08 

2.2E07 

3.OE-06 

l.lE.03 

2.4E-05 

3.3E-06 

1.9E-06 

Intake 

:Non-Cancer) 

Units 

2.00E-05 

1.50E+O3 

3.OOE-01 

2.OOEM 

2.COE-02 

7.OOE-03 

2.WE-05 

3.75E-02 

3.00E-01 

8.WE-04 

6.OOE-04 

1.82E.04 

ard index, 

Reference 

:oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

:ross All 
- 

Exposure HoutesPathways 

Reference 

Concenlration 

Hazard 

Quotient 

==cd=- 
NA 1.8E-04 
NA 

NA 2.3E-06 
NA 3.9E-03 

NA 1.4E-03 
NA l.BE-04 
NA 3.OE-04 

6.OE-03 
NA 

NA 9.6E-04 
NA 

NA 8.1E-05 
NA 3.6E-03 
NA 3.OE.02 
NA 4.1E-03 
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SITE 2 -TABLE 8.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 
cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adult Recreational User 
Receotor Aae: Adult 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

gestion BAP EQUIVALENT 3.78E+00 Wkg 3.78E+OO Wkg M 

Aroclor-1254 5.82E-02 m&g 5.82E-02 mg/kg M 

Aroclor-1260 6.41E-01 ma/kg 6.41E-01 mdkg M 

(total) 

jrmal BAP EQUIVALENT 3.78EiOO mg/kg 3.78E+OO Wkg M 

Aroclor-1254 5.82E-02 mg/kg 5.82E-02 @kg M 

Aroclor-1260 6.41E-01 mQ.W 6.41 E-01 mg/kg M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction IABSHUSEPA. November. 1998): 

PCBs - 0.06 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 
Cancer 

Risk 

1 .OE-07 

1.6E-09 

1.7E-08 

1.2E-06 

8.4E-09 

9.3E-08 

mg/kg-day 7.30E+OO bw$W-W’ 

mglkg-day 2.OOE+OO bWWWe’ 

mglkg-day 2.OOE+OO WWwW 

mg/kg-day Owt’kWay)-’ 

mglkg-day 2.OOE+00 (m@&dayr’ 

mglkg-day 2.OOE+00 hW@W’ 

Total Risk Across All txposure Routes/Pathways 

7.4G07 

3.1 E-09 

3.4E-08 

7.8G07 

1.7E-08 

i .SE-07 

2.OE-07 

9.8E-07 
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SITE 2 -TABLE 7.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCUU\TION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 
Exposure 

I 
Chemical Medium 

I 

Medium 
Route of Potential EPC EPC 

Aroclor-1254 

Awlor-1260 

Chromium 

Iron 

Manganese 

Nickel 

5.82EM 

6.41 EOl 

540E+Ol 

1.89EtO4 

432E+M 

5.78E+Ol 

Vanadium 3.36E+Ol wm 
(ml) 

SAP EQUIVALENT 3.78E+oO 

6.41 E-Oi w3M 
5.4OE+Ol wkl 
1.89E+O4 m@Q 
4.32E+o2 WaQ 

(1) Specify Medium-Specific (M) or Rwte-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November. 19981: 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

Intake 

(Non-Cancer) 

Reference 

Dose 

Units 

I 

2.03E-05 

3.75E-02 

3.o3E-01 

8.OOE-04 

8.OOE-04 

m&&v 1 1.82E-04 
I 

Total Hazard index, 

Reference 

Dose Units 

Reference 

ConcentratiM1 

All txposure 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

4.6E-05 

5.6E-07 

9.9E-C4 

3 4E-04 

4.5E-05 

7.5E-05 

1.5E-03 

9.8E-05 

8.1EM 

3.6E-@4 

3.OE-93 

4.1E-04 

1 .OE-03 

5.OE-03 

6.4E-03 
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SITE 2 - TABLE 8.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adult Recreational User 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

igestion BAP EQUIVALENT 

Aroclor-1254 

Aroclor-1260 

(total) 

SAP EQUIVALENT 

Aroclor-1254 

Aroclor-1260 

j(total) 

3.78E+C6 

5.82E-02 

3.78E+OO 

5.82E-02 
Wkg 

Wkg 

M 

M 

7.6E-09 

1.2E-10 

mg/kg-day 

mg/kg-day 

7.3OE+OO 

2.00E+OO 

5.6E-08 

2.3E-10 

lermal 

6.41 E-01 

3.78E+O6 

5.82E-02 

m@g 

Wkg 

mdkg 

6.41 E-01 

3.78E+OO 

582E-02 

M 

M 

M 

1.3E-09 

3.6E-08 

2.5E-10 

mglkg-day 

mg/kg-day 

mg/kg-day 

2.00E+OO 

2.OOE+OO 

@WwdayF’ 

OWWaY~’ 
(mg/kg-day)’ 

2.6E-09 

5.8E-08 

5.1E-10 

1 6.41E-01 1 mg/kg 1 6.41E-01 1 mg/kg M 2.8E-09 mglkg-day 5.6E-09 

I I I I I II 
1 2.00E+Oo I (mg/kg-day)’ I 

I I I 1 E.lE-09 

Total Rlrk Across All txpoture RoutedPathways 11 6.4E-08 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absorotion Fraction fABS)(USEPA. November, 1998): 

PCBs - 0.06 
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SITE 2 - TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adolascent Trespasser 

7.1R “Parr: 

Ingestion Rate of Soil CsxlRsxEFxED 

Exf.wsure Frequency Professional Judgement Professional Judgement BWxATrCF 

Professional Judgement Professional Judgament 

Emsure Duration Professional Judgement Professional Judgement 

CF Conversion Factor (w%kg) l.OOE+06 EPA 1969a 1 .ME+ffi EPA 1969a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a 

AT-C Averaging Time (Cancer) Wys) 25,550 EPA 1969a 25,550 EPA 196Sa 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1969a 3,650 EPA 1969a 

CS Chemical Concentration in Soil OwW 95%UCL EPA 1993a 95%UCL EPA 1 S93a Chronic Daily Intake (CM) (m@kg.day) 

AF Soil to Skin Adherence Factor Imqlcm*) 1 EPA l993a 0.2 EPA 1993a CsxSArABSxAFrEFxED 

SA Skin Sudace Area (cm4 3263 EPA 1997~3 3263 EPA 1997a BWxATxCF 

ABS Absorption Faclor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 52 Professional Judgement 26 Professional Judgement 

ED Exposure Duration (Yea-) 10 Professional Judgement 10 Professional Judgement 

CF Conversion Factor OwW 1.00E+06 EPA 1969a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncswer) (dw) 3,650 EPA 1989a 3,650 EPA 1969a 

W02SSTr -. TableC1 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 
Noncancer Ingestion Intake - RME 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

4.73E-08 Cancer Ingestion Intake - CTE 
3.31 E-07 Noncancer Ingestion Intake - CTE 

1.54E-06 Cancer Dermal Intake - CTE 
l.O8E-05 Noncancer Dermal Intake - CTE 

1 .I 8E-08 
8.28E-08 

1.54E-07 
l.O8E-06 

? 110:13AM 



SITE 2 - TABLE 7.3. REASONABLE MAXIMUM EXPOSURE @ME) 

~,, 

Receptor Population: Adolescent Trespasser 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

ValUe 

3.76E+00 

5.62E-02 

6.41E-01 

5.40E+Ol 

l.@E+O4 

4.32E+O2 

5.76E+Ol 

3.36E+Ol 

3.76E+M) 

5.62E-02 

6.41E-01 

5.40E+Ol 

1.69E+O4 

432E+02 

5.76E+Ol 

3.36E+Ol 

Intake 

(NonCancer) 

1.3E-06 

1.9EJJ6 

2.1E-07 

I .am5 
6.3E.03 

1.4E-04 

1.9E-05 

l.lE-05 

5.3E-06 

3.6E-06 

4.2E07 

5.6E-06 

2.OE-03 

4.7E-05 

6.3E.06 

3.6E-06 

I 
Reference 

Dose 

Reference 

Dose Units 

Reference 
I 

Reference 
Concentration Concentration 

I Units 

All Exposure Routes/Pathways Total Hazard Index 

(1) Specify Medium-Specilii (M) or Route-Specific (R) EPC selected 101 hazard calculation. 

Dermal Absorption Fraction (ABS)fUSEPA. November. 1998): 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

Hazard 

Quotient 

9.6E-04 

1.2E05 

2.1E-02 

7.2E-03 

9.6E-04 

1.6E-03 

3.2E-02 

1.9E-03 

1.6E.04 

6.6E-03 

5.6E.02 

7.6E-03 

2.OE-02 

9.5E-02 
- 

1.3E-01 
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SITE 2 -TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

.~ 
Receptor Population: Adolescent Trespasser 

Exposure 

Route 

Ingestion 

Chemical Medium 

of Potential EPC 

Concern Value 

BAP EQUIVALENT 3.78E+OO 

Medium 

EPC 

Units 

mdkg 

Route 

EPC 

Value 

3.78E+OO 

IAroclor-1254 1 582E-02 1 mg/kg 1 582E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

Units 

mg/kg 

Calculation (1) Units 

M 1.8E-07 WkvW 7.30E+OO Owh-day)“ 1.3E-06 

@kg 1 M 11 2.8&09 1 mg/kg-day I 2.00E+OO 1 (mq/kg-day)” I 5.5E-09 11 

wiW M 1 5.9508 mg/kg-day 2.00E+OO 1 @Wb-day)” 1 I.~E-07 

I II I I I 1.3E-07 

Total Risk Across All ExDosure RoutedPathways If 1.5E-05 
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SITE 2 -TABLE 7.3a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACESOlL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure Point: Sudace Soil 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

Dermal Absorotion Fraction (ABS)(USEPA. November. 1996L 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

Total Hazard Index Across All Exposure Route 

- 

I Reference 

Concentration 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

--ix-- 
NA 

NA 

NA 

NA 

NA 

NA 

2.4E.04 II 
3.OE-06 

5.2E-o3 

1.6E-o3 

2.4E-04 

4.0E-C14 

7.9E-03 

1.9E-o4 

1.6E-05 

6.6E-o4 

5.6E.03 

7.66-04 
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SITE 2 - TABLE 8.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adolescent Trespasser 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1254 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

A&or-1254 

Aroclor-1260 

(total) 

Medium Medium 

EPC EPC 

Value Units 

3.78E+OO mg/kg 
582E-02 @kg 
6.41E-01 w@g 

3.78E+OO wh 
5.82E-02 m-W 
6.41 E-01 mg/kg 

Route 

EPC 

Value 

3.78E+OO 

5.82E-02 

6.41 E-01 

3.78E+OO 

582E-02 

6.41 E-01 

Route EPC Selected 

EPC for Risk 

Units . Calculation (1) 

Wkg M 

mg/kg M 

mdkg M 

Wkg M 

mg/kg M 

@kg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermaf Absorption Fraction fABS)fUSEPA. November, 1998& 

PCBs - 0.08 

Intake 

(Cancer) 

45E-08 

6.9E-10 

7.6E-09 

(Cancer) 

Units 

mgJkg-day 

mglkg-day 

Wka-W 

Total Risk j 

7.30E+OO 

2.00E+OO 

3.3E-07 

1.4E-09 

2.OOE+OO 1.5E-08 

3.4E-07 

2.00E+OO bWbW)~’ l.lE-09 

2.OOEtOO (mg/kg-day).’ 1.2E-08 

1.3E-08 

ross All txposure Routes/Pathways 1 3.6E-07 
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SITE 2 -TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Day Care Child 

Parameter Definition intake Equation/ 
Model Name 

ion Rate of Soil 

onversion Factor 

Professional Judgament Prolessional Judgement 

Averaging Time (Cancer) 

Dailv Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion’lntake - RME 3.91 E-07 Cancer lngzstion Intake - CTE 8.57E-08 
Noncancer Ingestion Intake - RME 4.57E-06 Noncancer Ingestion Intake - CTE 2.00E-06 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.37E-05 
1.60E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

1.20E-06 
2.80E-05 
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SITE 2 -TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Aroclor-1254 

Aroclor-1266 

Chromium 

Iron 

Manganese 

Nickel 

5.62E-02 

6.4lE-01 

5.40E+Ol 

1.89E+04 

4.32E+O2 

5.76E+Ol 

Vanadium 3.36E+Ol wm 
(maI) 

BAP EQUIVALENT 3.78E+O3 mm 
5.82E-02 mglkg 
6.4lE-01 msm 
5.4OE+Ol w&l 
1.89ElO.4 mgncg 
432E+O2 msnce 
578E+Ol ww 

3.78E+M) w% 
5.82E-02 ma@ 

6.41Eal mg/kg 

t 

5.40E+Ol wW 

1.89E+W mYa 

4.32E+02 wvh3 

5.78E+Ol WNl 

3.36E+Ol mvR9 

I Calculation (1) 

M M M M 

L 

M 
M 
M 
M 

3.78E+CO wN M 

5.82E-02 wk3 M 

6.41 E-01 w% M 

5.40E+Ol w% M 

1.89E+O4 w& M 

4.32E+02 mwW M 

5.78E+Ol wW4 M 

336E+Ol me/kg M 

I Units 

1.7E.05 

2.7E-07 

2.9E-06 

2.5E.04 

8.6E-02 

2.OE-03 

2.6E.04 

1.5E-04 

7.9E-05 

5.6E-07 

6.2E-06 

8.6E-05 

3.OE-02 

6.9E-04 

9.3E-05 

5.4E-05 

(1) Specify Medium-Specific (M) or Rwte-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction IABSWSEPA. November. 19981: 

PCBs - 0.06 

Arsenic - 0.03 

Ofher Metals - 0.01 

Reference 
Dose 

2.00E-05 

1.50E+00 

3.OOE-01 

2.00E-92 

2.00E-02 

7.OOE-03 

2.WE-05 

3.75E.02 

3 WE-Q1 

8.OoE-04 

8.coE-04 

1.82E-04 

rard Index 

Reference 
Dose Units 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

_.. - 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

:ross All Exposure Routes!Patnways 

1.3E.02 

1.6E-04 

2.9E-01 

9.9E-02 

1.3E-02 

2.2E-02 

4.4E-01 

2.8E-02 

2.3E-03 

1 .OE-Ol 

8.6E-01 

1.2E.01 

3.OE-01 

1.4E+Ix) 

1.8E+oo 

wo2ssc ‘.xls Table7 9’ ’ 1023 AM 



SITE 2 -TABLE 8.4. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Day Care Child 
Receptor Aae: Child (O-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 
Cancer 

Risk 

Ingestion BAP EQUIVALENT ~ 3.78E+OO milks 3.78E+OO 

Aroclor-1254 5.82E-02 mdkg 5.82E-02 

Aroclor-1260 6.41 E-01 milks 6.41 E-01 

(total) 

Dermal BAP EQUIVALENT 3.78E+OO Wkg 3.78E+OO 

Aroclor-1254 5.82E-02 mdkg 5.82E-02 

Aroclor-1260 6.41E-01 w&t 6.41 E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

1.5E-06 

2.3E-08 

2.5E-07 

6.7E-06 

4.8E-08 

5.3E-07 

Wkg-day 

wkt-day 

mg/kg-day 

mg/kg-day 

mq/kg-day 

mg/kg-day 

73OE+OO 

2.OOEtOO 

2.00E+@O 

2.06E+OO 

Z.OOE+OO 

OwkwWr’ 1.1 E-05 

h&wJay)~’ 4.6E-08 

OWW.+W’ !i.OE-07 

1 l.lE-05 

OWwdayr’ 

W?Y%-day).’ 9.6E-08 

bWwW~’ l.lE-06 

1 1.2E-06 

1.3E-05 

WO2SSDayCare.xl.s Table8 9/l l/O0 lo:23 AM 



SITE 2 -TABLE 7.4.x CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Day Care Child 

(1) Specify Medium-Speck (M) or Route-Specific (A) EPC selected lor hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November. 1998l; 

PC& * 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

W02SSr.l ?CTE.xis Table7 9’ 1 lo:23 AM 



SITE 2 -TABLE 8.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Day Care Child 
Receotor Aoe: Child M)-6 Yaarnl 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 
Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 
Cancer Slope 

Factor Units 
Cancer 

Risk 

Ingestion BAP EQUIVALENT 3.78E+OO ma/ks 3.78E+OO 

Aroclor-1254 5.82E-02 mg/kg 5.82E-02 

Aroclor-1260 6.41 E-01 mg/kg 6.41E-01 

(total) 

Dermal BAP EQUIVALENT 3.78E+OO w&g 3.78E+OO 

Aroclor-1254 5.82E-02 Wks 5.82E-02 

Aroclor-1260 6.41 E-01 Wkg 6.41 E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation, 

Dermal Absomtion Fraction IABSIIUSEPA. November. 1998): 

PCBs - 0.06 

mg/kg 

mg/kg 

mq/kg 

m&g 

Wkg 

Wkg 

3.2E-07 

5.OE-09 

5.5P08 

5.9E-07 

4.2E-09 

4.6E-08 

mg/kg-day 73OE+OO Owkt-day)” 2.4E-06 

mg/kg-day 2.OOE+oO OwM-WY’ 1 .OE-08 

mg/kg-day 2.00E+OO (mg/kg-day)-’ l.lE-07 

1 2.5E-06 

mg/kg-day bW@-dayY’ 

mgikg-day 2.00E+OO (mg/ktj-dayy’ 8.4E-09 

mg/kg-day 2.00E+OO (mg/kg-day)-’ 9.2E-08 

1 l.OE-07 
TOtal Risk Across All txporure RoutedPathways 

W02SSDayCareCTE.xls Table8 9/l 1100 lo:23 AM 



SITE 2 -TABLE 4.5 

Exposure 
Route 

lnaestion 

Receptor Population: Resident 

Parameter Deflnltlon 

Ingestion Rate of Soil 

veraging Time (Cancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Professional Judgement 

CTE 
Value 

CTE 
Rationale/ 

I Reference 

50 EPA 199% 

234 EPA 199% 

1 Prolessiwlai Judgement 

7 EPA 199% 

1 .OOE+06 EPA 198% 

70 EPA 198% 

25.550 EPA 1989a 

2,555 EPA 198% 

S%UCL EPA 1993a 

0.2 EPA 1993a 

9000 EPA 1997a 

chemical-specific EPA 1995b 

234 EPA 1993a 

7 EPA 1993a 

1 .OOE+OS EPA 19BSa 

70 EPA 198% 

25,550 EPA 1989a 

2,555 EPA 19898 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 4.70E-07 Cancer Ingestion Intake - CTE 4.56E-08 
Noncancer Ingestion Intake - RME 1.37E-06 Noncancer Ingestion Intake - CTE 4.58E-07 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

4.23E-05 
1.23E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

1.65E-06 
1.65E-05 

Intake Equation/ 
Model Name 

$ranic Oaify Intake (CDI) (ma/kg-day) : 

sxlRsxEFxED 
BWxATxCF 

hronic Daily Intake (CDI) (mgRg-day) : 

sxSAxABSxAFxEFxED 
BWxATxCF 

WO2SSP v&.Tsble4-1 P ‘t 1O:iO AM 



SITE 2. TABLE 7.5. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCU~.AT~~N 0~ NoNCAWE~~ HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Eqwsure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Poputaticn: Resident 

(1) Specify Medium-Specilic (M) or Route-Specilic (R) EPC selected for hazard calculation. 

Dental Absorotiort Fraction fABS)(USEPA. November. 1998): 

PC% - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

WOSSSAdultResxls Table7 g/11/00 10:lOAM 



SITE 2 -TABLE 8.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Resident 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Units 

ingestion BAP EQUIVALENT 3.78E+OO mg/b 
Arcclor-1254 5.82E-02 WkQ 

Arcclor-1260 

Iftotal, 

6.41 E-01 mg/kg 
I I 

Dermal BAP EQUIVALENT 

Aroclor-1254 

378E+OO mg/kg 
5.82E-02 mg/kg 

Aroclor-1260 

(total) 

6.41 E-01 Wkg 

Route 

EPC 

Value 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) t 
M 

M 

M 

M 

M 

M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

9 

PCBs - 0.06 

7.30E+OO 

2.00E+OO 

2.00E+O6 

(mSikg-day).’ 1.3E-05 

OwNwday)e’ 55E-08 

(mg/kQ-daY)-’ 6.OE-07 

wo2s.c ‘Res.xls Table8 9/I ’ ‘0:lO AM 
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SITE 2 -TABLE 7.5a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Eqxxure Point: Sudace Soil 

Medium 

EPC 

Units 

RCUte 

EPC 

WW 

ma% 3.76E+OO 

ma43 5.62E-02 

msnca 6.41E-01 

mf&a 5.40E+Ol 

ma 1.89E+O4 

WNl 432E+O2 

msnca 5.76E+01 

ww 3.36E+01 

mencs 3.76E+M1 

wa 5.62E-02 

ma 6.41 E-01 

es 5.4OE+01 

Ma 1.69E+C-4 

w% 4.32Et02 

ma 5.76Et01 

ma 3.36Et01 

mtia M 

m@a M 

mm9 M 

mtia M 

ma M 

MS M 

m&a M 

ma M 

ma M 

ww M 

mm9 M 

m*a M 

ma M 

ma@ M 

mm9 M 

m*a M 

Intake 

(Non-Cancer) 

1.7E-06 

2.7E-06 

2.9E.07 

2.5E-05 

6.7E-03 

2.OE.04 

2.6E-05 

1.5E-05 

6.iE-05 

5.6E-06 
6.3E-07 
6.9E-06 

3.1 E-03 

7.1 E05 

9.5E-06 

5.5E-06 

intake 

(Non-Cancer) 

Units 

mg/kgdaY 
w&a-W 
wka-day 
WQdaY 
WWdaY 
mzWW 
wWW 
mmadaY 

RelererHZ 

Dose 

Reference 

Dose Units 
Reference Reference 

Concentration Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specifff (M) or Rwte-Specific (R) EPC selected for hazard catufatiorx 

Demtal Absorution Fraction (ABSIIUSEPA. November. 1998): 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

Hazard 

Quotient 

1.3E03 

1.6E-05 

2.9E-02 

9.9E-03 

1.3E-03 

2.2E-03 

4.4E-02 

2.9E-03 

2.4E-04 

1 .OE.O2 

6.9E.02 

12E-02 

3.OE-02 

1.4E-01 

1.9E-01 
- 

WOPSSAdutIResCTE.xls Table7 g/11/00 10:lOAM 



SITE 2 - TABLE 8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ngestion BAP EQUIVALENT 3.78E+OO m-h 

brmal 

Aroclor-1254 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1254 

Aroclor-1260 

(total) 

5.82E-02 

6.41 E-01 

3.78E+OO 

m&g 

mfk4 

mg/kg 
5.82E-02 

6.41 E-01 
mdkg 

m&t 

3.78E+OO 

5.82E-02 

6.41 E-01 

3.78E+OO 

5.82E-02 

6.41E-01 

Wkg 

Wkg 

=Wg 

Wkg 

Wkg 

Wkt 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction IABSMUSEPA. November. 19981: 

PCBs - 0.06 

7.30E+OO 

2.OOE+OO 

OWWW’ 

Owh-daY)e’ 

1.3E-06 

5.3E-09 

2.00E+OO 5.9E-08 

1.3E-06 

2.00E+OO 1 (mg/kg-day)” 1 1.2E-08 

2.OOEtOO OWwW’ 1 1.3E-07 

I 1 1.4E-07 

rosa All txoosure RoutesiPathwavs Ii 1.5E-06 
-- 

WO2SS ResCTE.xls Table8 9/I I I,.- IO:10 AM 



SITE 2 - TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

sure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Resident 

Parameter Deflnltion intake Equation/ 

Model Name 

Ingestion Rate Of Soil 

Exposure Frequency 

Professional Judgement Professional Judgement 

Exposure Duration 

Conversion Factor 

BW Body Weight 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (dW 2,190 EPA 1989a 730 EPA 1989a 

CS Chemical Concentration in Soil (wh) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (COI) (m9@day) = 

AF Soil to Skin Adherence Factor (Wcm4 1 EPA 1993a 0.2 EPA 1 SQ3a CSXSAXASSXAFXEFXED 

SA Skin Surface Area (4 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

AS Absorption Factor (witless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (Ye-9 6 EPA t993a 2 EPA 1993a 

CF Conversion Factor @vW 1 .OOE+OS EPA t989a 1 .OOE+OE EPA 1989a 

BW Body Weight 6-a) 15 EPA 1989a 15 EPA 198Qa 

AT-C Averaging Time (Cancer) (day;) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (dw) 2,190 EPA 1989a 730 EPA 1989a 

Daily Intake Calculations 

Ingestion intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer lngestiorl Intake - RME 1.1 OE-06 Cancer ingestion intake - CTE 
Noncancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal intake - RME 

1.92E-05 
2.24E-04 

Cancer Dermal Intake - GTE 
Noncancer Dermal Intake - CTE 

1.22E-07 
4.27E-06 

8.56E-07 
3.00E-05 

; 

WOBSSChildRes.tis TableC1 g/11/00 1O:lO AM 



SITE 2 -TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 2 _ APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

BAP EQUIVALENT 

(1) Specify Medium-Specifii (M) or Rwte-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction IABWUSEPA. November. 19981: 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

WO2SsC’ ~.xis Table7 9” ‘7 10:lOAM 
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SITE 2 -TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

IAroclor-1260 

I(total) 

- 
I 
f - 

3.78E+OO 

5.82E-02 

6.4lE-01 

3.78E+OO 

5.82E-02 

6.41 E-01 

3.78E+OO 

5.82E-02 

6.41 E-01 

.3.78E+OO 

5.82E-02 

6.41 E-01 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation 

Dermal Absorption Fraction (ABS)fUSEPA, November, 1998): 

PCBs - 0.06 

- 
I 
I - 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

@kg 

Wkg 

Wkg 

M 

M 

M 

mglkg 

Wkg 

mg/kg 

M 

M 

M 

Intake 

(Cancer) 

4.1 E-06 

6.4E-08 

7.OE-07 

9.4E-06 

6.7E-08 

7.4E-07 

Intake 

(Cancer) 

Units 

mgfkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Total Rism 

Cancer Slope 

Factor 

7.30E+OO 

2.00E+OO 

2.OOE+OO 

2.OOE+OO 

2.00E+OO 

ass All txpos 

Cancer Slope 

Factor Units 

e RoutesIPathways 

Cancer 

Risk 

3.OE-05 

1.3E-07 

1.4E-06 

3.2E-05 

1.3E-07 

l .F,E-06 

1.6E-06 

3.3E-05 

WOPSSChildRes.xls Table8 9/11/00 10:iOAM 



SITE 2 -TABLE 7.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHiLD RESIDENTS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reference Reference 

Dose Units Concentration I 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

robs All Exposure Route 

Hazard 

Quotient 
Medium 

EPC 

V&e 

Route 
EPC 

Units 

Reference 

Dose 

Reference 

Soncentration 

Units 

===E=-= 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

EPC 

Selected 

for Hazard 

Calculatiw (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

1.6E-05 

2.5E-07 

2.7E-06 

2.3E-04 

8.lE-02 

1 BE-03 

2.5E-04 

1.4E-04 

Medium 

EPC 

Unite 

Route 

EPC 
V&Q 

WQ 

w% 

mmg 

mm 

wb 

m&d 

m6J-2 

w% 

menca 
WQ 
*Q 
m&Q 
WD 
mgncg 
msncs 
mmg 

3.76E+W 

5.62E-02 

6.41 E-01 

5.4OE+Ol 

1.69EtO4 

4.32E+02 

5.76EcOl 

3.3%+01 

3.76E+oo 

5.62E-02 

6.41 E-01 

5.&oE+Ol 

1.69EtO4 

4.32E+02 

, 5.76EtOl 

3.36E+Ol 

3.76E+OO 

5.62E.02 

6.4lE-01 

5.40E+Ol 

1.89E+C4 

4.32E+02 

5.78E+Ol 

3.36E+Ol 

3.76E+W) 

5.62E-02 

6.4lE-01 

5.40E+Ol 

1.89E+O4 

4.?2E+O2 

5.76E+Ol 

2.00E-05 

1.5OE+oO 

3.00E-01 

2.ooE-02 

2.03E-02 

7.GOE-03 

1 .ZE-OZ 

1.5E-04 

2.7E-01 

9.2E-02 

l.ZE-02 

2.1 E-02 

4.iE-01 

5 2E-03 

4.3E-M 

1.9E.02 

1.6E-01 

2.2E-02 

5.5E.02 

2.tiE-01 

6.7E-01 

Arc&x-1 254 

Amclor-1269 

Chromium 

IIM 

Manganese 

Nickel 

1.5E-05 

1 .OE-O7 

1 .ZE-C% 

1.6E-05 

5.7E-03 

1.3E-04 

1.7E-05 

1 .OE-O5 

2.OOE-05 

3.75E-02 

3.COE01 

6.WE-04 

6.OOE-04 

1.62E-04 

Aroclor-1264 

Aroclor-1260 

Chromium 

Ir(xI 

Manganese 

Nickel 

3.36E+Oi 

ttt 

Total 1 !ard Index 

(1) &ecity Medium-Specific (M) or Route-Speciftt (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction IABSIIUSEPA, November. 1998): 

PCBS - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

9” “-I IO:09 AM wo2ssc iCTE.xls Table7 



SITE 2 - TABLE 86a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

gestion 

ermal 

SAP EQUIVALENT 

Aroclor-1254 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-I 254 

Aroclor-1260 

(total) 

3.78E+OO 

5.82E-02 

6.41 E-01 

3.78E+OO 

5.82E-02 

6.41 E-01 

3.78E+OO 

5.82E-02 

6.41E-01 

3.78E+OO 

582E-02 

6.41 E-01 

m3.W 

Wkg 

Wkg 

@kg 

@kg 

mg/kg 

4.6E-07 

7.1E-09 

7.8E-08 

4.2E-07 

3.OE-09 

3.3E-08 

mg/kg-day 7.30E+OO (m&g-day)” 3.4E-06 

mg/kg-day 2.00E+OO O’wkt-dayF’ 1.4E-08 

Wkgdw 2.OOE+OO WWMHay)~’ 1.6E-07 

1 3.5E-06 

wkf-day WMwW’ 

mg/kg-day 2.OOE+OO Owh-day)-’ 6.OE-09 

mglkg-day 2.OOE+OO (mg/kg-day)’ 6.6E-08 

[ 7.2E-08 
Total Risk Across All txnor~~re RauterlPathwauc II 2 kF& 

.__ . . . ._ ._ . ._ .___. . . .  - . .  r  - - - . -  . . - -  _ - - .  - - . . . . - , -  , ,  - . - -  I -  

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorbtion Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

WOPSSChildResCTE.xls Table8 9/l l/O0 lo:09 AM 



SITE 2 -TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surf& I Subsurface Soil 

Receptor Population: Maintenance I Utility Worker 

Parameter Deflnitlon Intake Equation/ 
Model Name 

Professional Judgement 

Professional Judgemeni 

Professional Judgemant 

Professional Judgement 

CsxlRsxEFxED 
BWxATxCF 

Conversion Factor 

WO2SBF i Table4-1 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.59E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 4.45E-06 Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 

IO 954 AM 
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SITE 2 -TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SURFACE/ SUBSURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure 

I 

Chemkal Medium 

I 

Medium 

l4wte 01 Potential EPC EPC 

I Camem 

I 

ValW 

I 

Units 

Thallium I 1.00E+CQ mm0 
I (total)l I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction (AESHUSEPA. November. 1998): 

PCBS - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

Total Hazard Index Across All Exposure Routes/Pathways 

3.lE-04 

3.6E-03 

3.1E-04 

2.OE-03 

6.3E-03 

2.9E-02 

2 5E03 

6.4E-04 

3.2E02 

3.9E-02 

W02SBMUW.xls Table7 9/l i/o0 954 AM 



SITE 2 -TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface / Subsurface Soil 

Receptor Population: Maintenance / Utility Worker 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake . Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units ’ Calculation (1) Units 

gestion BAP EQUIVALENT 1.36E+OO wk! 1.36E+OO mdkg M 6.8E-08 mg/kg-day 7.30E+O6 @WbdayY’ 5OE-07 

Aroclor-1254 4.39E-02 @kg 4.39E-02 mg/kg M 2.2E-09 mg/kg-day 266E+00 Ox?&-day)” 4.4E-09 

Aroclor-1260 3.58E-01 wdkg 358E-01 mg/kg M 1.8E-08 mg/kg-day 2.OOE+OO OwYW-day)” 3.6E-08 

(total) 5.4E-07 

ermal BAP EQUIVALENT 1.36E+oo @kg 1.36E+OO mg/kg M 2.8E-07 mglkg-day @@w-WY 

Aroclor-1254 4.39E-02 milks 4.39E-02 mg/kg M 4.2E-09 mg/kg-day 2.00E+CxJ @WwdaY)~’ 8.4E-09 

Aroclor-1260 3.58E-01 w&a 3.58E-01 @kg M 3.4E-08 mg/kg-day 2.00E+OO &w#wdayY’ 6.8E-08 

(total) 7.7E-08 

Total xposure oute a ways 6.2E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermai AbsorBtion Fraction (ABSKUSEPA. November. 1998L 

PCBs - 0.06 

WO2SBp ‘. “*f,xIs Table8 9/l ’ ‘“I 9154 AM 



SITE 2 -TABLE 7.7~1. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE /SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ure Medium: Scil 

Eqxwtre Point: Surface I Subsurface Soil 

Concentration 

(1) Specity Medium-Specific (M) or Rwle-Specific (R) EPC selected for hazard calculation 

Detmal Absomtion Fraction fABS)fUSEPA. November, 1998): 

PCBs - 0.06 

Arsenic - 0.03 

qther Metals - 0.01 

R&reflCe Hazard 
Concentration Quotient 

Units 

t 

NA 

NA 7.7E-05 

NA 

NA 9.1E-04 
NA 7.9E.05 

NA 5.9E-05 
NA 

NA 2.9E-03 

NA 2.5E-04 

1 otal Hazard Index Across All Exposure RoutedPathways 

W02SBMUWCTE.wls Table7 9/l l/O0 954 AM 



SITE 2 - TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

ingestion BAP EQUIVALENT 1.36E+OO m&s 1.36EtOO 

Aroclor-1254 4.39E-02 w&f 4.39E-02 

Arc&r-l260 3.58E-01 mtYQ 3.58E-61 

(total) 

Dermal BAP EQUIVALENT I .36E+OO mg/kg 1.36E+OO 

Aroclor-1254 4.39E-02 mg/kg 4.39E-02 

Aroclor-1260 3.58E-01 Wkg 3.58E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction IABSHUSEPA. November. 19981: 

PCBs - 0.06 . 

Route 

EPC 

Units 

mg/kg 

mg/kg 

@kg 

Wkg 

@kg 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 6.1E-09 WIwdw 7.30EtOO 0w.Wday).’ 45E-08 

M 2.OE-10 mglkg-day 2.00E+OO (mg/kg-day)” 4.OE-10 

M 1.6E-09 mg/kg-day 2.06E+OO M?YWdwY’ 3.2E-09 

1 4.8E-08 

M 1 .OE-08 mgfkg-day @WWday)e’ 

M 1.5E-10 mg/kg-day 2.00E+OO (mg/kg-day)” 3.OE-10 

M 1.2E-09 mg/kg-day 2.00E+OO 0Ww-W’ 2.5E-09 

[ 2.8E-09 

5.1 E-08 

WOPSB’ “CTE.xls Table8 9/1”“9:54AM 



SITE 2 -TABLE 4.0 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenado Timeframe: Future 1 
Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Construclion Worker I 

Parameter Detlnltlon 

roes onal Judgement 

CSXSAXASSXAFXEFXED 
BWxATxCF 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgemenf 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion hake - RME 4.83E-08 Cancer Ingestion Intake - CTE’ 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 3.18E-07 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.23E-05 Noncancer Dermal Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 

WO2SBConstW.xls Tabla4-1 911 l/O0 954 AM 



SITE 2. TABLE 7.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

ROu1e 

EPC 

Value 

1.36E+00 

4.39E-02 

3.58E-01 

5.17E+02 

4.47E+Ol 

l.CilE+fXI 

!.36E+00 

4.39E-02 

3.58E-01 

5.17E+02 

4.47E+01 

1 .00E+@l 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard &xl&n 

1 

PAHs-0.13 

PC& - 0.06 

Arsenic - 0.03 

Other Metals _ 0.01 

Total I 

Reference 

Dose 

2.COE-05 

2.M)E~2 

2.INE-02 

7.00E-05 

2.00E-05 

8.00E04 

8.ooE-04 

7.03E-05 

- 
:ard index, ross All Exposure Routes/Pathways 

Hazard 

Ouotient 

7.4E-03 

8.7E-02 

7.6E-03 

4.8E-02 

1.5E-01 

2.9E-03 

1.4E-01 

1.2E-02 

3 2E-03 

1 BE-01 
- 

3.1E-01 

WO2SBC ‘.xls Table7 P’ ‘-10 954 AM 



SITE 2 -TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Construction Worker 
Receotnr Ane Adult 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion BAP EQUIVALENT 136E+OO mg/b 1.36E+OO n-&g M 

Aroclor-I 254 4.39E-02 mg/kg 4.39E-02 @kg M 

Am&r-1260 3.58E-01 W&t 3.58E-01 mg/kg M 

(total) 

Dermal BAP EQUIVALENT 1.36E+OO mglkg 1.36E+OO w&i M 

Aroclor-1254 4.39E-02 Wkg 4.39E-02 mg/kg M 

Aroclor-1260 3.58E-01 ma/kg 3.58E-01 mdkg M 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermal AbsorDtion Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

Intake 

I I 

Intake Cancer Slope 

(Cancer) (Cancer) Factor 

Units 

3 

W02SBConstWxfs Table8 9/l 1100 9:54 AM 



SITE ‘2 -TABLE 7.8a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Spxirc (M) or Route-Specific (R) EPC selected for hazard calculation. 

Detmal Absomtion Fraction fABS)(USEPA. November. 1998b 

PAHs-0.13 

PCBs - 0.06 

Arsenic _ 0.03 

Other Metals - 0.01 

WO2SBC ;TE.xis Table7 r Y) 9:54 AM 



SITE 2 -TABLE 8.8a. REASONABLE MAXIMUM EXPOSURE-(RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 
Cancer 

Risk 

lestion 

!rmal 

BAP EQUIVALENT 

Aroclor-1254 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1254 

Aroclor-1260 

(total) 

1.36E+OO 

4.39E-02 

358E-01 

1.36E+OO 

4.39E-02 

3.58E-01 

wdkg 

ma/kg 

m&i 

mg/kg 

Wkg 

mg/kg 

1.36E+O9 

4.39E-02 

3.58E-01 

1.36E+OO 

4.39E-02 

3.58E-01 

mg/b 

mtikg 

Wkg 

mg/kg 

w&g 

@kg 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction IABS)(USEPA. November. 1998): 

PCBs - 0.06 

3.3E-08 

l.lE-09 

8.7E-09 

l.lE-08 

1.7E-10 

1.4E-09 

mg/kg-day 7.30E+OO Owkv-W’ 2.4E-07 

mg/kg-day 2.OOE+OO @?&-day)” 2.1E-09 

mg/kg-day 2.OOE+OO MWWdayF’ 1.7E-08 

1 2.6E-07 

mgikg-day @WWW’ 

mg/kg-day 2.00E+OO Owki-day)-’ 3.4E-10 

mglkg-day 2.OOE+OO @WwW’ 2.7G09 

3.1 E-09 
7-ntc.l nirlr Arrrrs 111 L”.. ^_.. “^ rn^..‘^^ln^.L ..-..- II ” &CA7 
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SITE 2 -TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe Future 

Medium: Groundwaler 

Exposure Medium: Groundwater 

Exposure Point: Sutficial Aquifer 

Receptor Population: Maintenance I Utility Worker 

Receptor Age: Adult II 

Exposure Parameter Parameter Definition Units RME RME CTE CTE intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Demlal CW Chemical Concentration in Water OWI-) 95%UCL EPA 1993~1 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Suriace Area (cm*) 9,ooO . EPA 1997a Q,ooO EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant mm Chemical-specific EPA 1992d Chemical-specilic EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgemenl 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Emwe Duration (yea@ 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hr/event) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) ww) 9,125 EPA t989a 3,285 EPA 1989a 

inhalation Cair Chemical Concentration in Air hM) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (m@g-day)= 

IAa Inhalation Rate of volatiles (m’hr) 25 EPA 1989a 2.5 EPA 1989a Cair 

EF Exp-xure Frequency (days/year) 36 Professional judgement 18 Professional Judgement BWxAT 

ED Exposure Duration (yea@ 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3285 EPA 1989a 

Daily IntaKe calculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal lntake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

Cancer Inhalation Intake(RME) = 1 .Ol E-02 
Noncancer Inhalation Intake(RME) = 2.82E-02 

Cancer Inhalation Intake(CTE) = 9.06E-04 
Noncancer Inhalation Intake(CTE) = 7.05E-03 

WOSGW’ -Is Table4-1 P ‘7 9:30 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 

LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

DATE: 09/l l/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGiKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAIlABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW 5 BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592664)05 

IF tevent > 1’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+36)/(1 + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
t3 = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

I i i 1 INORGANIC?I I I I I I I I I 

E 
0 

0 

0 

0 

0 

1 .OOE+OO 
630E-01 
l.lOE+OO 
1.3OE+OO 
8.20E-01 

, ..-JE-03 1 1 i I I 1 i.OOE+OO I I 1.01 
1 6.44E-01 1 1 i 1 1.c 

,“...-“., , I I 
1 7 FZlF-nA I \ n I I 4.75 I i.OOE+OO I 1.98 1 I 1.90E-02 I I 7.41E-04 ! 5.64E-08 1 

W02GWMUW.xls Devent 9/l l/O0 9:30 AM 



SITE 2 -TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

E 
Receptor Population: Mainlenallce I Utility Worker 

Tkhloroelhene 

Chlorolorn 6.09E-w mg/L 6.09E-04 m4fL M 1.3E-07 fw%-W 1.00E-02 WWW NA NA 1.3E-05 

Ttfchloroethene 3.18E.02 m 3.18E-02 mg/L M 1.3E-05 w%-W 6.cQE-03 w%dw NA NA 2.2E-03 

tie-1.2-Dichloroeihene 2.47E-03 mgA. 2.47E-03 m@- M 5.3E57 w’wh 1 .M)E-O2 w%day NA NA 5.3E-05 

Arsenic 7.86E-03 WP- 7.86E-03 m@ M 1 .OE-O7 WWay 3.00E-04 WWW NA NA 3.3E-04 

Barium 6.44E-01 m@- 6.44E-01 mgn. M 8.2E.06 w%-W 4.90E-03 wW-W NA NA 1.7E-03 

Chromium 3.91 E-02 fwL 3.91Ea mgn M 9.9E-07 wbW 3.75E-02 mg/kgdaY NA NA 2.6E-05 

k4EWgW?Se 8.6aE+W WL 8.68E+00 m* M l.lE-04 wWW 8.OOE-04 WWW NA NA 1.4E-01 

Mercuy 9.476-04 WL 9.47E-04 m& M 1.2E08 wkNay 2.lOE.05 WVWdaY NA NA 5.7E-04 

RDX 7.63E-04 we- 7.63E-04 mg/L M 7.1 E-07 m&Q-day 3.COE-03 ww--Y NA NA 2.4E-04 

(tolal) 1 1.4E-01 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specifk (M) or Route-Specific (A) EPC selected for hazard calculation. 

WOZGWt .ts Table7 
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SITE 2 -TABLE 8.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Exposure 

Route 

Inhalation 

Dermal 

Chemical 

of Potential 

Concern 

1,2-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-l,P-Dichlorcethene 

(total) 

1 ,P-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

Arsenic 

RDX 

(total) 

Medium 

EPC 

Value 

6.99E-04 

6.37E-04 

6.09E-04 

3.1 BE-02 

2.47E-03 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

Medium 

EPC 

Units 

mslL 

mgR 

ma/L 

mq/L 

mg/L 

mg/L 

WL 

mg/L 

WL 

mg/L 

WL 

Route 

EPC 

Value 

6.19E-09 

9.42E-09 

7.78E-09 

6.53E-07 

2.91E-08 

6.99E-04 

6.37E-04 

6.09G04 

3.18E-02 

7.86E-03 

7.63E-04 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

Wm R 

mg/m3 R 

mg/m3 R 

mg/m3 R 

mg/m3 R 

mg/L M 

mg/L M 

WL M 

WL M 

mg/L M 

mg/L M 

(1) Specify Medium-Specific (M) or Route-Specific.(R) EPC selected for risk calculation 

Units 

6.2E-11 mglkg-day 

95E-11 mg/kg-day 2.90E-02 OWWW)~’ 2.8E-12 

7.8E-11 mg/kg-day 6.10E-02 OWWdaY~’ 6.3E-12 

6.6E-09 wkwW 600E-03 bWkvW” 3.9E-11 

2.9E-10 1 mg/kg-day 1 @‘Ws-day)-’ 1 

5.9E-08 

9.2E-08 

4.7E-08 

4.7E-06 

3.6E-08 

w%-daY 
mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

6.80E-02 

2.90E-02 

6.10E-03 

l.lOE-02 

1.50E+OO 

(mg/kg-day)’ 

OWwday)“ 
OwWday).’ 
OWWJW’ 
bwW-day~’ 

4.9E-11 

4.OE-09 

2.7E-09 

2.8E-10 

5.2E-08 

5.3E-08 

2.6E-07 WWJaY l.lOE-O1 1 @W~-dW’ 1 2.8E-08 
I I I 1 1.4E-I-I~ 

Total Risk Across All Exposure Route&Pathways 11 1.4E-07 

W02GWMUW.xls Table8 9/l 1100 9:30 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 

CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 

LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

DATE: 09/l l/O0 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM2) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANIGS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t”, DAevent = 2Kp x C x CF x (6T x tevent!3.141592654)05 

IF tevent > t*, DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOZGW’ ?TE.xls Devent 
9” ‘? 9:29 AM 



SITE 2 -TABLE 7.9a. CENTRAL TENDENCY EXPqSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Maintenance I Utility Worker 

Ttichlorcethene 

Trichlorcethene 

cis-1,2-Dichloroethene 

I otal HaZarcl Index ACrOSS All Exposure Routes/Pathways 

(1) Specify Medium-Specifff (M) or Route-Specific (R) EPC selected for hazard calculation. 

W02GWMUWCTE.xls Table7 9/l l/o0 9:29 AM 



SITE 2 - TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Surficial Aquifer 

Receptor Population: Maintenance / Utility Worker 
Rncentnr Aoe: Adult 

ihalation 

lermal 

1.2-Dichforopropane 

Benzene 

Chloroform 

Trichloroethene 

cis-1.2-Dichloroethene 

(total) 

1,2-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

Arsenic 

RDX 

(total) 

Medium Medium 

EPC EPC 
Value Units 

6.99E-04 

637E-04 

6.09E-04 

3.1 EE-02 

2.47E-03 

mg/L 

w3JL 

mg/L 

WL 

mg/L 

6.99E-04 

8.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

mg/L 
ma/L 
mW 
mg/L 
mg/L 
WL 

Route 

EPC 

Value 

6.lQE-09 

9.42E-09 

7.78E-09 

6.53E-07 

2.91 E-08 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Route 

EPC 

units 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

WL 

m@- 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

5.6E-12 

8.5E-12 

7.OE-12 

5.9E-10 

2.6E-11 

l.lE-08 

1.7E-08 

8.4E-09 

8.5E-07 

6.4E-09 

4.6E-08 

Cancer Slope 

Factor 

2.90E-02 

E.lOE-02 

E.OOE-03 

mg/kg-day 6.80E-02 

mg/kg-day 2.90E-02 

mg/kg-day 6.10E-03 

mglkg-day 1.1 OE-02 

Wkg-day 1.50E+OO 

mg/kg-day l.lOE-01 

I 

Total Risk Across All Exposure Routes/Pathways 

Cancer Slope 

Factor Units 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mg/kg-day 

mgfkg-day 

mglkg-day 

Cancer 

Risk 

2.5E-13 

5.7E-13 

3.5E-12 

4.4E-12 

7.2E-10 

4.8E-10 

5.1E-11 

9.3E-09 

Q.BE-09 

5.1 E-09 

2.5E-08 

2.5E-08 

WOPGW I “YCTE.xls Table8 9/l ’ ‘-? 9:29 AM 



SITE 2 -TABLE 4.10 

Exposure 

Route 

Demlal 

Inhalation 

Exposure Medium: Groundwater 

Exposure Point: Surficial Aquifer 

Receptor Population. Construction Worker 

Receptor Age: Adult 

CW Chemical Concentration in Water 

A Skin Surface Area 

KP Permeability Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Cair Chemical Concentration in Air 

IRa Inhalation Rate of w&tiles 

EF Exposure Frequency 

ED Ewosure Duration 

ET Egosure Time 

BW Body Weight 

AT-C Averioing Time fCancer) 
AT-N Averaging Time iNonca&zr) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

mN 
(cm’) 

(cm0 
(events/day) 

Ways/ye=) 

(Yead 

(kg) 

(hrlevent) 

(W’N 

Wys) 

(ma/m”) 

(m’ihr) 

Wwa’ear) 

(Yea@ 

(hr/day) 

(kg) 

(days) 
(days) 

RME 

Value 

RME 

Rationale/ 

I Rekrence 

95%UCL EPA t993a 

QSXQ EPA 1997a 

Chemical-specilic EPA 19924 

1 Professional judgement 

180 Professional judgement 

1 EPA 1993a 

70 EPA 1989a 

1 Professional judgement 

25,550 EPA 1989a 

365 EPA 1989a 

Derived EPA 1989a 

4.8 EPA 1989a 

180 Professional judgement 

1 EPA 1993a 

6 Professional judgement 

70 EPA 1989a 

25,550 EPA 1989a 

365 EPA 1989a 365 IEPA i989a 

CTE 

Value 

CTE 

Rationale/ 

95%UCL 

9.m 

Reference 

EPA t993a 

EPA t997.s 

Chemical-specific 

I 

EPA 1992d 

1 Professional Judgement 

180 Ptolessional,Judgement 

1 EPA 1993a 

70 EPA 1989a 

Professional Judgement 

Professional Judgemant 

4 Professional Judgement 

70 EPA 1989a 

25550 EPA 1989a 

Daily IntaKe calculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermai Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-03 
Noncancer Inhalation Intake(RME) = 2.71 E-01 

Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(CTE) = 6.34E+Ol 

Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(CTE) = 1.35E-01 

Intake Equation/ 

Model Name 

lermally Absorbed Dose = 

IAevent x EV x EF x ED x A 

BWxAT 

IAevent = Constants x Kp x Cw x tevent 

:hronic Daily Intake (CDI) (mg/kg-day)= 

:airxIRaxETxEFxED 

BWxAT 

WOPGWConstWxls Table4-1 9/l l/O0 934 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 1100 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

HMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGiKG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*, DAevent = 2Kp x C x CF x (6T x teventf3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + 8)) + (2T x ((1+38)/(1 + a)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

/CHEMICAL 1 GW CONC. 1 lORGANlC ORI t* (HR) tevent T WW 1 /Kp (CMIHR) 1 B I DAevent 

,-...-“., , 

omium 1 3.g1l=-n3 I I 
““l”F?W I 8.fi 

1 

.- -- 
-.-8E+OO 
9.47~~04 . -. - -. 

RDX 1 i.63E-04 1 1 0 1 1 4.75 i 1.00 

WOPGW’ ‘Y.xls Devent 9’ ‘7 934 AM 
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SITE 2 -TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

Trichloroethene 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

9/l l/O0 93 AM 



SITE 2 -TABLE 8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

ihalation 1,2Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-I ,P-Dichloroethene 

(tow 
1,2Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

Arsenic 

IRDX 

J(total) 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

Medium 

EPC 

Value 

- 
I Medium 

EPC 

Units 

6.99E-04 ma/L 
6.37E-04 mg/L 
6.09E-04 mg/L 
3.18602 mslL 
2.47E-03 WL 

Route 

EPC 

Value 

619E-09 

9.42B09 

7.78E-09 

6.53E-07 

2.91 E-08 

6.99E-04 

6.37E-04 

6.09E-04 

3.1 BE-02 

7.86E-03 

7.63E-04 

Route 

EPC 

Units 

mglm” 

mg/m3 

mglm” 

mg/m3 

mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

2.4E-11 

3.6E-11 

3.OE11 

25E-09 

l.lE-10 

1.2E-08 

1.8E-08 

9.3E-09 

9.4E-07 

7.1 E-09 

5.1 E-08 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

m&wW 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.90E-02 

8.10E-02 

6.00E-03 

6.80E-02 

2.90E-02 

6.10E-03 

1.1 OE-02 

1.50E+OO 

1 .lOE-01 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 

Risk 

l.lE-12 

2.4E-12 

1.5E-11 

1 .QE-11 

8.OE-10 

5.3E-10 

5.7E-11 

1 .OE-08 

l.lE-08 

5.6E-09 

2.8E-08 

2.8E-08 

WOPGV \tW.xls Table8 9/I’ -. 9:34 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 0911 l/O0 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER+IZd/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

1 %nichlnrmmnana 

B1 
r-k 

1 GW CONC. 1 IORGANIC ORI I t*(HR) tevent T U-W 1 IKp(CM/HR) 1 0 DAevent I 

,- -.- ..-..,v* -p... .- -.-I- I . 

wzene 1 6.37E-04 1 1 c I I -.--- -. .------- 
doroform 1 6.09E-04 1 0 I I l.iOE+OO I l.OOE+OO I 

M~nnnnnse 
I- MC 

_.. _..--- ..__- _- -.--- _- 

. ..MXl 1 9.47E-04 1 1 i I I 1 l.OOE+OO I 1 1 l.OOE-03 1 1 1 9.47E-10 
RDX 1 7.83E-04 1 1 0 1 4.75 1 l.OOE+OO I 1.98 1 1 l.QOE-02 1 1 7.41 E-04 1 5.64E-08 

WOPGWConstWCTExs Devent Q/i 1 /OO 9:33 AM 



SITE 2 -TABLE 7 10a. CENTRAL TENDENCY EXPOSURE (CTE) 

Medium: Groundwater 

Trichloroethene 

Bellzet% 

Chlorolorm 

Ttichforcethene 

cis-1.2~Oichlorcelhene 

Arsenic 

Barium 

Chromium 

Manganese 

Mercury 

Medium 

EPC 

WW 

IRDX 
I ,._.., 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

2.47E-03 

6.99E-04 

6.37E-04 

6.09E-04 

3.16E.02 

2.47E-03 

7.66E-03 

6.44E-01 

3.9lE-02 

6.66E+W 

9.47E-04 

7.63E-M 

Medium 

EPC 
Units 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route Route 

EPC EPC 

Value Units 

6.lsE-09 

9.42E-09 

7.76E-W 

6 53E-07 

2.91 E-06 

mglm’ 

mglm3 

mglm’ 

mgfm3 

mglm3 

6.99E04 

6.37E.04 

6.09E-c-i 

3.16E-02 

2.47E-03 

7.66E-03 

6.44E-01 

3.91 E-02 

6.68E+M) 

9.47E-C-l 

7.63E-04 

- 

(1) Specify Medium-Spwilic (M) or Route-Specific (R) EPC selected for hazard calculation 

- 
EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(NonCancer) 

6.4E-10 

1.3E-09 

l.lE-09 

6.6E-06 

3.9E-09 

6.3E-07 

1.3E-06 

6.5E-07 

6.6E-05 

2.6E-06 

5.OE-07 

4.1 E-05 

5.OE06 

5 5E-04 

6.OE-06 

3.6E-06 

R&rem 

Dose 

YTET= 

1.70E-03 

6 6OE-05 

3.OOE-03 

1 JXE-02 

6.00E-03 

1 BOE-02 

3.COE-04 

4.90E-03 

3.75E-02 

8.OOE-04 

2.10E-05 

3 WE-03 

card 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

73E07 

7.5E-07 

1.2E-05 

1.4E-05 

4 3E-04 

6.5E-05 

l.lE-02 

2.6EM 

1.7E-03 

6.3E-03 

1.3E.04 

6.9E-01 

2.9E-03 

1.2E-03 

7.lE-01 

7.1 

WOZGWr ‘rCTE.xls Table7 
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SITE 2 -TABLE 8.10a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 11 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Surficial Aquifer 

Receptor Population: Construction Worker 
Receotor Aoe: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

lhalation 

ermal 

1 ,2-Dichloropropane 

Benzene 

I Chloroform 

Trichlorcethene 

cis-l,P-Dichloroethene 

I(total) 
1 ,2-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

Arsenic 

RDX 

I(total) 

Medium Medium 

EPC EPC 

Value Units 

699E-04 

6.37~~04 

6.09E-04 

3.18E-02 

2.47E-03 

699E-04 

6.37E-04 

6.09E-04 

3.18G02 

7.86E-03 

7.63E-04 

I 

mslL 

mg/L 

ML 

ML 

WL 

mq/L 

Route 

EPC 

Value 

6.19E-09 

9.42E-09 

7.78E-09 

6.53E-07 

2.91 E-08 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 
I 

Route 

EPC 

Units 

mg/m” 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

WL 

ML 
mg/L 

mg/L 

mg/L 

mg/L 
I 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

l.ZE-11 

1.8E-11 

1.5E-11 

1.3E-09 

5.6E-11 

l.ZE-08 

1.8E-08 

9.3E-09 

9.4E-07 

7.1 E-09 

5.lE-08 

Intake 

(Cancer) 

Units 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

ma/kg-day 

mq/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.90E-02 

8.10E-02 

6.OOE-03 

6.80E-02 

2.90E-02 

6.1 OE-03 

l.lOE-02 

150E+OO 

l.lOE-01 

@-dkwW’ 
(mg/kg-day)’ 

~w&dayY 

(mgncg-day)-’ 

OwNwdayF’ 

OWbdW 

I 
-I- 

Cancer Slope 

Factor Units 

@Wkg-day)-’ 
WcOwWe’ 
(mg/kg-day).’ 

(mg/kg-day).’ 

@w&g-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
s 

Cancer 

Risk 

5.3E-13 

l.ZE-12 

7.6E-12 

9.3E-12 

8.OE-10 

5.3E-10 

5.7E-11 

1 .OE-08 

l.lE-08 

5.6E-09 

2.8E-08 

2.8E-08 

WOPGWConstWCTE.xls Table8 9/l II00 9133 AM 



SITE 2 -TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Daily Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

Cancer ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.28E-03 
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(RME) = l.O8E+02 
Noncancer Dermal Intake(RME) = 3.15E+02 

Cancer Dermal Intake(CTE) = 1.83E+Ol 
Noncancer Dermal Intake(CTE) = 1.83E+02 

WO2GWA6 4s Table‘%-1 -Xl 9’23 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l l/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW’x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x teven1/3.141592654)“5 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(i + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1 L/IO00 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

1 .BDichloroorooane 

nzene 

Arsenic 
Barium 

1 GW CONC. IORGANIC OR I t’(HR) I tevent I 

I I I 

T (HR) . I 1 Kp(CMIHR) 0 DAevent 
OWL) INORGANIC? 

6.99~~04 1 n ..---.-- 9 FifIF-ni -.--- -. 1 4.30E-01 1 .OOE-02 1 .OOE-02 6.33E-09 
1 6.37E-04 1 0 6.30E-01 2.50E-01 7 finF-nl -.__- _. 7 i nF.n3 -.*“-“- ’ 70E-02 ,.“1 9.43E-09 
1 

, , 
6.09E-04 I 0 1.1 OE+OO 2.50E-01 4.70E-01 1 1 8.90E-03 1 I Q If ,.,3E-03 5.14E-09 

0 1.30E+OO 

E 
2SOE-01 5.!iOE-01 1 i 1 fitlF-07 ..-_- __ 2.60E-02 5.21 E-07 

8.20E-01 250E-01 ,,,,,, 1 l.OOE-02 7.20E-03 1.99E-08 
2.50E-01 1 l.OOE-03 1.96E-09 
7 5nF-nl I , nnr=:.n7 1 c,c-n7 

Chromium 
Manganese 
Mercury 
RDX 

-.--- -. I .““L “V I .” 1 L-V, 
3.91 E-02 i 2.50E-01 2.00E-03 1.96E-08 
8.68E+OO i 2.50E-01 1 .OOE-03 2.17E-06 
9.47E-04 I 2.50E-01 1 .OOE-03 2.37E-10 
7.63E-04 0 4.75 2.50E-01 1.98 1.90E-02 7.41 E-04 2.82E-08 

WO2GWAdultRes.xl.s Devent 9/i l/O0 9:23 AM 



SITE 2 - TABLE 7 11. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

’ Scenario Timeframe: Future 

Medium: Groundwater a Exposure Medium: Groundwater 

Emure Point: Tap Water 

Receptor Population: Resident 

emal 

Benzene 

Chloroform 

Ttfchloroethene 

cis-1.2.Dichloroethene 

Arsenic 

Barium 

Chromium 

Manganese 

Mercury 

RDX 

(total) 

1 ,P-Diihloropropane 

Benzene 

Chloroform 

Ttichloroethene 

cis-1,2-Dichlorcethene 

Arsenic 

Barium 

Chromium 

Manganese 

Mercury 

RDX 

(total) 

6.37E-% m 
6.09E-04 WJ- 
3.18E-02 ma 
2.47E-03 ma. 
7.86E-03 m* 
6.44E.01 m@- 
3.9lE-02 msn 
6.6SE+c0 mg/L 
9.47504 mti 
7.63E-04 me/L 

6.99E04 mgR. 
6.37E-04 WY- 
6.09E-04 WN- 
3.18E-02 ml- 
2.47E-03 w 

7.86E-03 mg/L 
6.44E-01 w 
3.91E-02 mg/L 
8.66E+00 m& 
9.47E-04 %a 
7.63E-04 mcA 

6.37E-04 

6.09E-04 

3.18E-02 

2.47E-03 

7.86E-03 

6.44E-01 

3.9lE-02 

6 68E+00 

9.47E-04 

7.63E-04 

6.99E04 

6.37E-04 

6.09E-04 

3.18E-02 

2.47E-93 

7.86E-03 

6.44E-01 

3.91E-02 

8.66EtoO 

9.47E-04 

7.63E-04 

M 1.7E-05 w?JwW 3.M)E-03 mm0-W NA NA 5.8E-03 

M 1.7E.05 wKt-dw l.OOE-02 ~Wdav NA NA 1.7E-03 

M 8.7E-04 wW-W 6.COE-03 ww-dw NA NA 1.5E-01 

M 6 BE-05 wWW 1 .XiEa wv%t-day NA NA 6.6E-03 

M 2.2E-04 FaQ~Y 3.OOE-04 wvW-day NA NA 7.2E-01 

M 1.6E-02 w’a-day 7.00E-02 wWW NA NA 2.5E-01 

M l.lE-03 Wwday 1.50E+00 w%-dw NA NA 7.1E-04 

M 2.4E-01 w%-W Z.OOE-02 WwaY NA NA 1 .x+01 

M 2.6E-05 WM-day 3 WE-04 wWJw NA NA 8.6E-02 

M 2.lE-05 mslksday 3.OOE-03 w%t-dw NA NA 7.OE-03 

1.3E+Ol 

M 2.OE-06 W’kQdaY wWW NA NA 

M 3.OE-06 wWW 3.00E-03 mzv%t-W NA NA 9.9E-04 

M 1.6E-06 mglkDdaY 1 .OOE-o2 wNt-day NA NA 1.6E-04 

M 1 6E-04 w%W 6.cnE-03 w%-dw NA NA 2.7E-02 

M 6.3E-06 mmkg-w 1 ~XtE-02 wWW NA NA 6.3E-04 

M 6.2E-07 m@a-day 3.OOE-04 w%wW NA NA 2.lE-03 

M 5.1 E-05 wM-W 4.90E-03 wWW NA NA 1 .OE-O2 

M 6.2E-06 wb-day 3.75E-02 wN-W NA NA 1.6E-04 

M 6.6E-M wM-@ 8.ooE-04 wW-day NA NA 6.5E-01 

M 7.5E-09 w&Q-daY 2 lOE-05 ww-dw NA NA 3.6E-03 

M 6.9E-06 WQ-day 3.OOE-03 mgncg-day NA NA 3.OE-03 

S.OE-01 

WOPGWP ‘swds Table7 Pa, If2 0” “93 9:23 AM 



SITE 2 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 2 _ APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Page 2 of 2 9/l l/O0 9:23 AM 



SITE 2 - TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Ingestion 1,2-Dichloropropane 6.99E-04 m& 699E-04 m& M 6.6E-06 mglkg-day 6.80E-02 Owh-daY~’ 4.5P07 

Benzene 6.37E-04 maA 6.37E-04 hgR M 6.OE-06 mgtkg-day 2.90E-02 (mg/kg-day)” 1.7E-07 

Chloroform 8.09E-04 mgfl 6.09E-04 mgfl M 57E-06 mglkg-day 610E-03 (mg/kg-day)” 3.5E-08 

Trichlorcethene 3.18E-02 mgA 3.18E-02 mgA M 3.OE-04 mglkg-day l.lOE-02 (mg/kg-day)” 3.3E-06 

Arsenic 7.86E-03 mg/L 7.86E03 mglL M 7.4E-05 mg/kg-day 150E+OO (mglkg-day)’ l.lE-04 

RDX 7.63E-04 mgA 7.63E04 mg/L M 7.2E-06 mglkg-day l.lOE-01 (mg/kg-day).’ 7.9E-07 

(total) 1.2E-04 

Dermal 1.2~Dichloropropane 6.99E-04 mgfl 6.99~~04 mg/L M 6.8E-07 mglkg-day 6.80E-02 (mg/kg-day)“ 4.7E-08 

Benzene 6.37E-04 wfl 6.37E-04 mg/L M I .OE-06 mg/kg-day 2.9OE-02 (mg/kg-day)’ 3.OE-08 

Chloroform 6.09E-04 mg/L 6.09E-04 mglL M 5.5E-07 mglkg-day E.lOE-03 (mg/kg-day)” 3.4E-09 

Trichloroethene 3.18E-02 mctA 3.18E-02 wA M 5.6E-05 mglkg-day l.lOE-02 (mvkg-day)“ 62E-07 

Arsenic 7.86E-03 mg/L 7.86G03 w3A M 2.1E-07 mglkg-day 1.50EtOO OWka-day)-’ 3.2E-07 

RDX 7.63E-04 mgA 7.63E-04 m@ M 3.OE-06 mg/kg-day l.lOE-01 (mglkg-day)’ 3.3&07 

(total) 1.4E-06 

Inhalation 1 ,P-Dichloropropane 6.99E-04 mg/L 2.30E-04 (mgim”- min) R 1.7E-06 mg/kg-day (mg/kg-day)’ 

Benzene 6.37E04 wfl 2.48E-04 (mg/ms- min) R l .EE-06 mglkg-day 2.90E-02 (mglkg-day).’ 5.4E-08 

Chloroform 8.09E-04 mgfl 1.99E-04 (mg/ms- min) A 1.5E-06 mglkg-day E.lOE-02 (mg/kg-day).’ 1.2E-07 

Trichlorcethene 3.18E-02 mgk l.O4E-02 (mg/m3- min) R 7.7E-05 mglkg-day 6.OOE-03 (mg/kg-day).’ 4.6E-07 

cis-1 ,P-Dichloroethene 2.47E-03 mgfl 8.77E-04 (mg/ms- min) R 6.5E-06 mg/kg-day (mg/kg-day).’ 

6.4E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 

W02GVI’ Ses.xls Table8 SP - 9:23 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09l111QQ 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x teventf3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x (@event/(1 + 8)) + (2T x ((1+3B)/(l + B)))) WHERE: DAD = DERMALLY ABSORBED DOSE (MGiKG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lL/lOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL GW CONC. ORGANIC OR t’ (HR) tevent Kp (CMIHR) B DAevent 

Chmmia wn -...-....-... 
Manganese 

Mercury 
RDX 

, I I 1 .OOE-03 IL- -. 
I 101Fd-l7 I I I I I 1 ‘.67E-01 1 Z.OOE-03 1.31 E-08 

01 I 1 .OOE-03 1.45E-06 
-.., . - -- 
8.68E+OO i 1.67E-1 

9.47E-04 i 1.67E-01 1 1 1 l.OOE-03 1 1 1 1.58E-10 

7.63E-04 0 4.75 1.67E-01 1 1.98 1 1 1.90E-02 1 1 7.41E-04 1 2.30E-08 

WOPGWAdultResCTE.xls Devent 9/l 1100 9:22 AM 



SITE 2 -TABLE 7.11 a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Expasure Point: Tap Water 

Receptor Population: Resident 

RDX 

I 

I 7.63E-04 mgR 7.63E-04 1 ma M 

(total)l I I I 

Intake 
I 

Intake 

(NonCancer) (Non-Cancer) 

9.OE-06 

6.2~.53 

7.6E-06 

4.1E-04 

3.2&05 

l.OE-04 

8.3E-03 

5.OE-04 

l.lE-01 

1.2E-05 

9.6E-06 

9.5E-07 

i.4E-06 

7.7E-07 

7.6E-05 

3.OE-06 

2.4E-07 

2.OE-05 

2.4E-06 

2.7E-04 

2.9E-06 

4.2E-06 

m%%-day 
wk!-W 
wW-dw 
w%tdw 
~6%day 
WWW 
w%-W 
mg/k%-day 
m%h-W 
wWW 

’ mm-day 

3.00E-03 

1 .oOE-OZ 

6.OOE-03 

1.00E-02 

3.OOE-04 

7.COE-02 

1.50EtOO 

2.mE-02 

3.cOE-94 

3.wE-03 

3.cKlE03 

i.COE-02 

6.0lE-03 

l.M)E-O2 

3.00E-04 

4.90E-03 

3.75E-02 

8 OOE-04 

2.10E-05 

m@%-day 
mg/kgday 
wWW 
m@%day 
wWW 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HZ& 

Quotient 

2.7E-03 

7.6E-C-l 

6.6E-02 

3.2E-03 

3.4E-01 

1.2E-01 

3.3E-04 

5.6E+M) 

4.OE-02 

3 3E-03 

6.1E+M) 

4.7E-04 

7.7E-05 

1.3E-02 

3.OE-04 

6.OE-04 

4.OE-03 

i 6.4E-05 

3.00E-03 m@adw NA NA 1.4E-03 

I I I 1 3.5E-01 

W02GWl $TE.xls Table7 P: f2 ‘0 9:22 AM 



SITE 2 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 2 _ APPLE ORCHARD LANDFILL 

~swc-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point. Shower Room 

Receptor Population: Resident 

Tdchloroethene 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Acute-Specific (R) EPC selected for hazard calculation. 

W02GWAdultResCTEds Table7 Page 2 of 2 

Hazard 

Quotient 

1.6E-03 

1.2E-03 

1.9EM 

2.1 E-02 

6.5E+OO 

9/l l/o0 9:22 AM 



SITE 2 - TABLE 6.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future f 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 
Receptor Age: Adult 

Exposure Chemical 

Route of Potential 

Concern 

,gestion 1.2~Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

Arsenic 

RDX 

(total) 

ermal 1 ,P-Dichloropropane 

Benzene 

Chloroform 

Trichlorcethene 

Arsenic 

RDX 

(total) 

thalation 1,2-Dichloropropane 

Benzene 

Chloroform 

Trichlorcethene 

cis-1,2-Dichlorcethene 

Medium Medium 

EPC EPC 
Value Units 

6.99E-04 mgk 
6.37E-04 men 
6.09E-04 mgR 
3.18E-02 m3R 
7.86E-03 mgk 
7.63E-04 w/L 

6.99E-04 mgfl 
6.37E-04 man 
6.09E-04 mg/L 

3.18E-02 msn 
7.86E-03 mgn 
7.63E-04 wtfl 

6.99E-04 mgR 
6.37G04 mctk 
6.09E-04 mgk 
3.18E-02 mg/L 

2.47E-03 mgR 

Route 

EPC 
Value 

6.99E-04 

637E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

2.30E-04 

2.48E-04 

1.99E-04 

l.O4E-02 

8.77E-04 

Route EPC Selected Intake intake Cancer Slope Cancer Slope Cancer 

EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Units Calculation (1) Units 

mg/L M 9.OE-07 mglkg-day 6.80E-02 6wh-dW’ 61E-08 

mgR . M 8.2E-07 mg/kg-day 2.90E-02 (mg/kg-day)“ 2.4E-08 

wA M 7.8E-07 mglkg-day 6.10E-03 (mg/kg-day)“ 4.8E-09 

mUI- M 4.1E-05 mglkg-day l.lOE-02 (mg/kg-day)” 4.5E-07 

mgA M 1 .OE-05 mg/kg-day 1.50E+OO (mg/kg-day)” 15E-05 

mgk M 9.6E-07 mg/kg-day 1 .lOE-01 (mg!kg-day)“ l.lE-07 

1.6E-05 

wA M 9.5E-08 mglkg-day 6.60E-02 bWwJaY)” 6.4E-09 

w2R M 1.4E-07 mglkg-day 2.90E-02 (mg/kg-day)’ 4.1E-09 

mw M 7.7E-08 mg/kg-day 6. IOE-03 (mg/kg-day)” 4.7E-10 

mctA M 7.6E-06 mglkg-day 1.1 OE-02 (mg/kg-day)’ 8.6E-08 

mgA M 2.4E-08 mglkg-day 150E+OO (mg/kg-day)” 3.6E-08 

mglL M 4.2E-07 mglkg-day l.lOE-01 (mg/kg-day)” 4.6E-08 

1 .BE-07 

(mg/m”- min) R 1.8E-07 mg/kg-day (mdkg-day).’ 

(mglm3- min) R 2.OE-07 mglkg-day 29OE-02 (mg/kg-day).’ 5.8E-09 
(mg/m3- min) R 1.6E-07 mglkg-day E.lOE-02 (mg!kg-day).’ 1.3E-08 
(mg/m3- min) R 8.3E-06 mglkg-day 6.OOE-03 (mg/kg-day)’ 5.OE-08 
(mg/m3- min) I? 7.OE-07 mglkg-day (mg/kg-day)’ 

6.9E-08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 

WOPGV ‘ResCTE.xls Table8 91 ’ 9:22 AM 



SITE 2 -TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Intake Equation/ 
Model Name 

Daily Intake Calculations 
Ingestion intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-03 Cancer Ingestion Intake(CTE) = 1 ZE-03 
Noncancer Ingestion Intake(RME) = 6.39E-U2 Noncancer ingestion Intake(CTE) = 4.27E-02 

Cancer Dermal Intake(RME) = 3.82E+Ol Cancer Dermal Intake(CTE) = 851E+OO 
Noncancer Dermal Intake(RME) = 4.46E+02 Noncancer Dermal Intake(CTE) = 2.98E+02 

WO2GWChildRes.xls Tat&-l 9/l l/O0 9 26 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/11/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
r 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

I 
FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1”, DAevent = 2Kp x C x CF x (6T x levenV3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenv(l + 8)) + (2T x ((1+3B)/(l + 8)))) WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IUlOOO CM3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Chromium 
Manganese 
Mercury 
RDX 

:-” I , .uuc-“4 

E-01 1 .OOE-03 

Y.Ylt-UZ I r.ovc-01 2.00E-03 

6.66E+OO i 2.50E-01 1 .OOE-03 2.17E-06 

9.47E-04 I 2.50E-01 1 .OOE-03 2.37E-10 

7.63E-04 0 4.75 2.50E-01 1.98 1.90E-02 7.41 E-04 2.82E-08 
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SITE 2 -TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD bINDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

WOSGWChildFiesxls Table7 Page 3 of 5 9/l l/Gil 9:26 AM 



Medium: Groundwaler 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Child 

SITE 2 -TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

J 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC s+cted for hazard catculation. 

WO2GWC ?s.xIs Table7 Par 715 r ‘%I 9:26 AM 



SITE 2 - TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

Receptor Population: Resident 
IReceptor Age: Child 

Medium 

EPC 

Value 

6.99E-94 

6.37E-04 

6.09E-04 

3.16E-02 

7.66E-03 

7.63E-04 

6.99E-04 

6.37E-04 

6.09E-04 

3.16P02 

7.86E-03 

7.63E-04 

6.99E-04 

6.37E-04 

6.09E04 

3.18E02 

2.47E-03 

CALCULATION 0F CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Ingestion 

Dermal 

Inhalation 

Chemical 

of Potential 

Corlc8m 

1.2-Dichloropropane 

Benzene 

Chloroform 

Trichforoethene 

Arsenic 

RDX 

(total) 

1.2-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

Arsenic 

RDX 

(total) 

1,2-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-1 ,P-Dichloroethene 

Route Route 
EPC EPC 

Value Units 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

mg/L 

ML 

mgfl 

mgk 

mgR 
mg/L 

6.99E04 

6.37E-04 

6.09E-04 

3.18E-02 

7.86E-03 

7.63E-04 

mgA 

m@- 

mcd- 
mg/L 

mgfl 
mglL 

2.30E-04 

2.48E-04 

1.99E-04 

l.O4E-02 

8.77E-04 

(mg/m”- min) 

(mglms- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m’- min) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

EPC Selected 

for Risk 
Calculation (1) 

R 

R 

R 

R 

R ’ 

Intake 

(Cancer) 

3.8E-06 

3.5E-06 

3.3E-06 

1.7E-04 

4.3E-05 

4.2E-06 

2.4E-07 

3.6E-07 

2.OE-07 

2.OE-05 

7.5E-08 

l.lE-06 

2.OE-06 

2.2E-06 

1.7E06 

9.OE-05 

7.6E-06 

Intake 

(Cancer) 
Units 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Cancer Slope 

Factor 

6.80E-02 

2.90E-02 

6.10E-03 

1 .lOE-02 

I .50E+OO 

l.lOE-01 

6.80E-02 

2.90Ee02 

6.10E-03 

I. 1 OE-02 

150E+OO 

1 .lOE-01 

2.90E-02 

B.lOE-02 

6.00E-03 

Cancer Slope 
Factor Units 

mtkwW’ 
(mg/kg-day)” 

(mg/kg-day)’ 

(mg/kg-day).’ 

(mg/kg-day)” 

(ma/kg-day)-’ 

OWkvW~’ 
(mglkg-day)’ 

(mg/kg-day)’ 

(mg/kg-day).’ 

(mglkg-day)’ 

(ma/kg-day)” 

bwkvW’ 
(ma/kg-day)’ 

(ma/kg-day).’ 

(mg/kg-day)” 

(ma/kg-day)” 

Total Rlsk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.6E-07 

1 .OE-07 

2.OE-08 

1.9E-06 

6.5E-05 

4.6E-07 

6.7E-05 

1.6E-08 

1 .OE-08 

1.2E-09 

2.2E-07 

l.lE-07 

1.2E07 

4.8E-07 

6.3E-08 

1.4E-07 

5.4E-07 

7.4E-07 

6.9E-05 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 1100 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKWDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent!3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENi) 

CF = CONVERSION FACTOR (1L’lOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

” , , 

I 

I I I , ,.“,L-“I , , , ,.vut-u.5 I 
1 0.44t-01 I I 1 1.67E-01 1 1 1 l.OOE-03 1 ’ I 

I I I , Kn=.rl, I 

1 9.47E-04 1 I I I , 1 7.63E-04 1 1 0 I 4.75 I 1.67E-01 1 
-^ 
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EmSure 

Route 

Chemical 

01 Potential 

Concern 

Benzene 

Chloroform 

Ttichtoroethene 

cis-1 ,P-Oichlorcethene 

Arsenic 

Barium 

Chromium 

Manganese 

cis-1.2-Dichloroethene 

Medium 
EPC 

Value 

6.99E-04 

6.37E-04 

6.09E-04 

3.16E-02 

2.47E-03 

7.66E-03 

6.44E-01 

3.91 E-62 

668E+OU 

9.47E-04 

7.63E.04 

6.99E-W 

6.37E-04 

6.09E-04 

3.16E-02 

2.47E-03 

7.66E-03 

6.44E-01 

39lE-02 

6.68E+M) 

9.47E-04 

7.63E-04 

SITE 2 - TABLE 7.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Route 

EPC 

Value 

6.99E-04 

6.37E-04 

6.09E04 

3.16E-02 

2.47E-03 

7.66E-03 

6.44E-01 

3.QlE-02 

8.68E+00 

9.47E-W 

7.63E-04 

6.99E-04 

6.37E-04 

6.09E.04 

3.16E-02 

2.47E-03 

7.66E-03 

6.44E-01 

3.9lE-02 

l3.68EtW 

9.47E-04 

7.63E.04 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(NonCancer) 

3.OE-05 

2.7E-05 

2.6E-05 

1.4E-03 

l.lE-04 

3.4E.04 

2 6E-02 

1.7E-03 

3.7E-01 

4.OE-05 

3.3E-05 

1.5E-03 

2 3E-06 

1.3E-06 

1.3E-04 

4.6E-05 

3.QE-07 

3 2E-05 

3.9E-06 

4 3E-04 

4.7E-08 

6.9E-06 

Reference 

Dose 

3.COE-03 

1.00E-02 

6.00E-03 

1 I~3E-02 

3.OOE-04 

7.OUE-02 

1.50E+OO 

2.00E-02 

3.LIOE-04 

3.00E-03 

3.COE-03 

l.OOE-02 

6.CQE-03 

1 .lOE-O2 

3.OOE-04 

4.90E-03 

3.75E-02 

6.cOE-04 

2.10E-05 

3 WE-03 

Reference 

Concentratior 

Reference 

Concentration 

UflilS 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
Hazard 

Quotient 

9.1 E-03 

2 6E-03 

2.3E-01 

l.lE-02 

l.lE+M) 

3.9E-01 

l.lE-03 

1 QE+Ol 

1.3E-01 

l.lE-02 

2.OE+Ol 

7.7E-04 

1.3E.04 

2.lE-02 

4.6E-04 

1.3E-03 

6.5E-03 

1 .OE-O4 

5.4E-01 

2.2E-03 

2.3E-03 

5.7E-01 
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SITE 2 -TABLE 7.1% CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium Groundwater 

Exposure Pain!: Tap Water 

Receptor Population: Resident 

Receptor Age: Child 

(1) Specify Medium-Specifff (M) or Route-Specific (R) EPC selected for hazard calculation. 
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SITE 2 - TABLE 812a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 
Receptor Age: Child 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

gestion 1 ,P-Dichloropropane 699P04 m9A 6.99E-04 mN. M 

Benzene 637E-04 m9A 6.37G04 mg7L M 

Chloroform 6.09E-04 mgR 6.09E-04 m9A M 

Trichlorcethene 3.1 EE-02 msn 3.18G02 wfk M 

Arsenic 7.86E-03 man 7.86E-03 m9A M 

RDX 7.63E-04 m9A 7.63E-04 mg/L M 

(total) 

0rmal 1 ,P-Dichloropropane 6.99E-04 m9A 6.99504 wfl M 

Benzene 6.37E-04 m9A 6.37E-04 mg/L M 

Chloroform 6.09E-04 m9k 6.09E-04 m9A M 

Trichloroethene 3.18E02 m9fl 3.18E-02 mfil- M 

Arsenic 7.86E-03 m9k 7.86E-03 w4A M 

RDX 7.63E-04 m9k 7.63E-04 mg/L M 

(total) 

halation 1,2-Dichloropropane 6.99E-04 w/L 2.30E-04 (mg/m>- min) R 

Benzene 6.37G04 m9fl 2.48E-04 (mg/ms- min) R 

Chloroform 6.09E-04 m* 1.99E-04 (mg/m3- min) R 

Tdchlorcethene 3.18E-02 mgR l.O4E-02 (mg/m3- min) R 

cis-I ,P-Dichloroethene 2.47E-03 m9A 8.77E-04 (mg/m3- min) R 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

intake 

(Cancer) 

8.5E-07 

7.8E-07 

7.4E07 

3.9E-05 

9.6E-06 

9.3E-07 

4.4E-08 

66E-08 

3.6E-08 

3.6E-06 

l.lE-08 

2.OE-07 

2.5E-07 

2.7G07 

2.1E-07 

l.lE-05 

9.4E-07 

Intake 

(Cancer) 
Units 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg!kg-day 

mgfkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

Cancer Slope 
Factor 

6.80E-02 

2.90E-02 

6.10E-03 

l.lOE-02 

1 .SOE+OO 

l.lOE-01 

6.80E-02 

2.90E-02 

6.10E-03 

l.lOE-02 

150E+OO 

l.lOE-01 

2.90!-02 

E.lOE-02 

6.OOE.03 

Cancer Slope 

Factor Units 

OWWW 
(mg/kg-day)” 

(mg/kg-day)’ 

(mglkg-day)’ 

(mg/kg-day)’ 

(mg/kg-day).’ 

(mg/kg-day)’ 

(mg/kg-day)-’ 

(mg/kg-day).’ 

(ma/kg-day)-’ 

(mg/kg-day)“ 

(mg/kg-day)“ 

bwh-W)~’ 
(mg/kgday).’ 

(mglkg-day)’ 

(mg/kg-day)” 

(mg/kg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

5.8E-08 

2.3E-08 

45E-09 

4.3E-07 

1.4E-05 

1 .OE-07 

1.5E-05 

3.OE-09 

1.9E-09 

2.2E-10 

4.OE-08 

1.7E-08 

2.2E-08 

8.3E-08 

7.7E-09 

1.7E-08 

6.7E-08 

9.2E-08 

1.5E-05 
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SITE 2 -TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Paint: Sediment 

Receptor Population: Maintenance I Utility WoRer 

Parameter Deflnttion Intake Equatioti 
Model Name 

Soil to Skin Adherence Factor 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgement Professional Judgement 

Daily Intake Calculations 

ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer ingestion Intake - CTE 
Noncancer Ingestion intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.59E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 4.45E-06 Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 
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B 

Exposure Medium: Sediment 

Egosure Paint: Sediment 

Receptor Population: Maintenance I Utility Worker 
Relx”f”, Am? 

SITE 2 -TABLE 7.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation 

Dermal Absorption Fraction (ABS)(USEPA. November. 199SL 

PCBS - 0.06 

Dieldfin - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

EPC 

Selected 

for Hazan 

Calculation 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(NonCancer) 

4.8E-07 

2.1E-06 

6 9E-09 

8.9E-04 

3.OE-07 

2.OE-03 

1 .OE-O4 

7.lE-08 

2.OE-!Z6 

3.9E06 

2.8E-08 

2.8E.04 

2.8E-07 

6.4E04 

3.2E-05 

2.2E-08 

Intake 
(Non-Cancer) 

Units 

mglkwh 1 2.10E-95 
I 

Total Hazard Index 1 :ross All Exposure Roul 

Units 

I 
J 

NA I 

NA 

NA 1 .SE-O4 
NA 8.9E-04 
NA 9.9E-04 
NA 6.8E.03 
NA 5.0E-03 

NA 

NA 5.6E.04 
NA 2.8E-04 
NA 9.4E-04 
NA 2.1E~33 
NA 4.OE-02 
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SITE 2 -TABLE 6.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Maintenance I Utitiiy Worker 

Exposure 
Route 

Chemical 
of Potential 

Concern 

g&ion 

srmal 

BAP EQUIVALENT 
Aroclor-1260 
Dieldrin 

Aluminum 

Arsenic 
iron 
Manganese 

Mercury 

Pw 
BAP EQUIVALENT 

Arccfor-1260 
Dieldrin 
Aluminum 

Arsenic 

Iron 

Mercury 

lww 

Medium Medium 
EPC EPC 
Value Unfts 

344E+C6 
1.47E+Ol 
6.3OE-02 
6.32E+O3 
2.11E+OO 
1.44E+O4 
7.16E+O2 
5.01E-01 

3.44E+flO 
1.47EtOl 
6.3OE-02 

632EtO3 
2.11E+OO 

144E+O4 
7.16&02 
501E-01 

Route 
EPC 
Value 

3.44E+M) 

1.47E+01 
63OE-02 
6.32E+O3 
2.11E+OO 
144E+O4 
7.16E+O2 
5.01 E-01 

3.44E+GU 
1.47EtOl 
6.3OE-02 
6.32EtO3 

2.11E+OO 
1,44E+O4 

7.16E+O2 
501E-01 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation 

Dermal Absomtion Fraction (ABSKUSEPA. November, 1998): 
PCBs - 0.06 
Dieldrin - 0.1 

Arsenic - 0.03 
Other Metals - 0.01 

Route 
EPC 
Units 

m9W 
mgMi 
mgh 
wW 
msncs 
mr& 
wvW4 
mg/kg 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 

M 
M 
M 

M 

M 
M 
M 

M 
M 

M 
M 
M 

Intake 
(Cancer) 

1.7E-07 
7.4E-07 
3.2E-09 
3.2804 
l.lE-07 
7.3~s04 
3.6&05 
2.5&06 

7.1 E-07 
1.4E-06 
1 .OE-06 
1 .OE-04 

l.OE-07 
2.3E-64 

l.lE-05 
&OE-09 

Intake 
(Cancer) 

Units 

w%daY 
w.WdaY 
wbdaY 
m&r-day 
WWW 
wWdaY 

wWW 
WWJaY 

wh-dw 

wk!-day 
mwWW 

wWW 
mg/k!?daY 
mg/kg-day 

WkwW 
m&s-day 

Total Risk I! 

Cancer Slope 
Factor 

7.30Ei6.3 
2.00E+OO 
1.60E+Ol 

lSOE+OO 

2.00E+OO 
1.60E.rQl 

1.50E+O6 

01s All txpot 

I 
Cancer Slope 
Factor Units 

Cancer 
Risk I @wWW 1.3E-06 

(mg/kg-day).’ 1.5E-06 

OWks-daYY’ 5.1 E-06 

---I- 
@w%t-dayY 
(mgncg-day)” 1.6E-07 

OwncedaYY’ 
(mg/kg-day).’ 

2.6E-06 

1.6E-07 

1.5E-07 
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SITE 2. TABLE 7.13a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 2. APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe Future 1 
Medium: Sediment 

Exposure Medium: Sediment 

Ezqwaure Point: Sediment 

Receptor Pwlatim: Maintenance I Utility Worker 
Receptor A& Adult 

Exposure 

Rwte 

Chemical 

I 

Medium 

of Potential EPC 

I Concern 

I 

VaIlIs 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculation. 

Dermal Absomtion Fraction fABS)IUSEPA. November. 19981: 

PCBS - 0.06 

Dieldrin - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

Intake 

(Non-Cancer) 

1.2E-07 

5.2E-07 

2.2E-09 

2.2E-04 

7.4E08 

5.1 E-04 

2.5E-05 

18E-08 

2.OE-07 

3.9E-07 

2.8E-G9 

2.8E-05 

2.8E-08 

6.4E-05 

3.2E-06 

2.2E-09 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Referencs 

Dose Unils 

NA I NA 
NA NA 
NA 
NA I 

NA 
NA 

2.2E.04 

2.5E-04 

1.7E-03 

1.3E-03 
NA NA 5.9E-05 

3.5E-03 
NA NA WJW*Y 

m3W-W NA NA 
5.0JE-95 wW-W NA NA 
1.00Et00 WW-W NA NA 

3.COE-04 m@wfay NA NA 

3.COE-01 wWW NA NA 

8.M)Eal w%-W NA NA 

2.1 OE-05 mgntg-day NA 1 NA 

I I 

!arU Index Across All Exmsore RoutesfPathwavs 

5.6E-05 

2.8E-05 

9.4E-05 

2.1E.04 

4.OE-03 

l.lE-04 

4.5E-03 

8.OE-03 

W02SedMUWCTExls Table7 9/l l/O0 1O:Ol AM 



SITE 2 -TABLE 8.13a. CENTRALTENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

. 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion BAP EQUIVALENT 3.44EtrXt w#a 3.44E+OO mg&r M 

Aroclor-1260 1.47E+Ol wM 1.47E+Ol mgncg M 

Dielddn 63OE-02 msn(g 6.30E-02 wkg M 

Aluminum &32E+O3 m5b 632EtO3 mtig M 

Arsenic 2.11E+OO mwM Z.llE+OO wvw M 

Iron 1.44E+04 mgncs 1.44E+O4 mgncg M 

Manganese 7.16EtCf2 wk3 7.16E+O2 msncs M 

Mercury 501E-01 m@g 5.01E-01 mwW M 

(total) 
Dermal BAP EQUIVALENT 3.44E+OO m&i 344E+OO mw% M 

Aroclor-1260 1.47E+Ol m@W 1.47E+Ol m&g M 

Dieldrin 6.30E-02 w#s 6.3OE-02 mw@ M 

Aluminum 6.32E+03 wb% 6.32E+O3 msncs M 

Arsenic 2.11&09 mgncg 2.11E+M) w3M M 

Iron 144E+O4 m&4 1.44E+O4 msn(g M 

Manganese 7.16E+O2 msn(g 7.16&02 wh M 

Mercury 5.01E-01 mcY@ 5.01E-01 mww M 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk c&.utatiOn. 

1 
PCBs - 0.06 
Dieldrin - 0.1 

Arsenic - 0.03 
Other Metals - 0.01 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope 
Factor Factor Units 

Cancer 
Risk 

1 .BE-06 

6.7&08 
2.9E-10 
2.9E-05 
9.6E-09 
6.5E-05 
3.2E-06 
2.3E-09 

2.6E-06 
5.1 E-06 

3.6E-10 
3.6E-06 

3.6E-09 
83E-06. 
4.1 E-07 

2.9E-10 

WWdw 7.30E+OO VW&t-WY’ l.lE-07 

mg/kg-day 2.00E+M) (msncs-dayr’ 1.3E-07 

m&!-W 1.60EtOl (mglkg-day)’ 4.6E-09 

w&t-day Wwb-day)” 

mg/kg-day 1 .!iOE+M) Ongncg-day)” 1.4E-08 

m@wJw (me/kg-day)’ 

m!3Wday (mg/kg-day)’ 

wh-day (mg/kg-day)” 

1 2.7807 

w&-W WxvWdW 

wWW 2.00E+OO (mglrcg-day).’ 1 .OE-07 

mglkwJw 1.60EtOl (mgkg-day)” 58E-09 

wWdw Ow#WdaYY’ 

m3h-W 150E+OO (mgikg-day)” 5.4E-09 

wkt-day (mglkg-day).’ 

mk%W bwWW~’ 

wN-dw (mg@-day)” 
1 l.lE-07 

Total Rtsk Across All txposure RoutesiPathwaye 11 3.8E-07 

W02See YTE.xls Table8 9/f ’ 1O:Ol AM 



SITE 2 -TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future II 
edium: Sediment 

Receptor Age: Adult 

Denat 

essronal Judgemenf 

essional Judgement Professional Juogement 

xposure Durakon essional Judgemenl Protessional Judgement 

CF Conversion Factor OwW) 1 .OOE+O6 EPA 1969a 1 .OOE+O6 EPA 196Sa 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) WY@ 25,550 EPA 1989a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 198Sa 365 EPA 1969a 

cs Chemical Concentration in Soil OwW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (m&-day) 

AF Soil to Skin Adherence Factor (mslcm4 1 EPA 1993a 0.2 EPA 1993a CSXSAXABSXAFXEFXED 

SA Skin Surface Area (cm’, 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specilic EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (dWwa0 160 Prolessional Judgement 180 Professional Judgement 

ED Exposure Duration (Y-m 1 Professional Judgement 1 Professional Judgement 

CF Conversion Factor Owh) 1 .OOE+06 EPA 1969a 1 .ooE+06 EPA 1969a 

SW Body Weight l&9) 70 EPA 1969a 70 EPA t969a 

AT-C Averaging Time (Cancer) Idays) 25,550 EPA 1969a 25,550 EPA t96Qa 

AT-N Averaging Time (Noncancer) (days1 365 EPA 1969a 365 EPA 1969a 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

CXXXX Iflg~SiiOfl lrDiGD - iiiviE 4.63E-08 Cancer lngestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 3.18E-07 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.23E-05 Noncancer Dermai Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 

WO2SedConstW.ds Table4-1 9/l l/o0 1O:Ol Iv.4 



SITE 2 -TABLE 7.14 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

(1) Specify Medium-Specific (M) or Routs-Specific (R) EPC selected for hazard calCulatiOn 

Dermal Absorotion Fraction ~ASSMUSEPA. November. 1998): 

PCSS - 0.06 

Diekltin - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

WOPSed Y.xis Table7 I- 7 1O:Ol AM 



SITE 2 - TABLE 8.14. REASONABLE MAXtMlJM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION WORKERS TO SEDfMENT 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~~ 

Receptor Population: Construction Worker 

EPC Selected 

(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABS)(USEPA. November. 1999): 
PCBs - 0.06 
-. 
ulelarin - 0.i 
Arsenic - 0.03 
Other Metals - 0.01 

WOSSedConstW.xls Table8 9/l l/00 IO:01 AM 



TABLE 7.14a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Construction Worker 
Receptor A&: Adult 

Chemical 

of Potential 

Concern 

Aroclor.IPM) 

Dietdrin 

Aluminum 

Arsenic 

IrOn 

Manganese 

Medium 

EPC 

Value 

3.44E+CO 

1.47E+Ol 

6.3OE-02 

6.32E+03 

2.11 E+Ml 

1.44E+O4 

7.16E+O2 

5.01 E-01 

3.44E+OO 

1.47E+Ol 

6.3OE-02 

632E+03 

2.flEt00 

1.61E+O4 

7.16E+02 

5.01E-01 

)I 

ROUte 

EPC 

Value 

3.44E+00 

1.47E+Ol 

6.3OE-02 

6.32E+03 

2.11E+OO 

1 .l4E+O4 

7.16E+02 

5 01 E-01 

3.44E+00 

1.47E+Oi 

6.30E-02 

6.32E+03 

2.11E+C0 

1.44EtO4 

7.16E+O2 

5.01 E-01 

(I) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation 

Dermal Absorption Fraction (ABSIRJSEPA. November. 199Q 

PCBs - 0.06 

Dieklrin - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

5.8E-05 

2 5E-05 

f.lE.07 

1 .I E-02 

3 6E-06 

2.4E-02 

1.2E.03 

8.5E-07 

2.OE-06 

3.9E-06 

2.8E-08 

2.8E-04 

2.8E-07 

6.4E-04 

3 2E-05 

2 2E-08 

- 

I Reference 

Dose 

Reference 

Dose Units 

5.OOE-05 

l.OOE+O3 

3.OOE-04 

3.03E-01 

2.OOE-02 

3.OOE-04 

- 
WkQdW 

WkQdaY 

mmQdaY 

WM-W 

mg/kQ-daY 

WWW 

m@Q-daY 

~glkG-daY 

- 
I 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.WE-05 

1 .XIE+CO 

3.OOE-04 

3.OOE-01 

8.COE.04 

2.lOE-05 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index 1 loss All Exposure fioutt 

Reference 

Zoncentration 

Units 

- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

2lE-03 

l.lE-02 

1.2E-02 

8.1 E-02 

6. I E02 

2.8E-03 

1.7E-01 

5.6E-04 

2 8E-94 

94E-04 

2.lE.03 

4.OE-02 

1 .I E-03 

4.5E-02 
- 

2.1 E-01 

WOPSed VCTExls Table7 r 7 1O:Ol AM 
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SITE 2 -TABLE 6.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Construction Worker 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

gestion BAP EQUIVALENT 3.44E+OQ wW4 344EtC6 m9n(g M 6.3E-08 WWdaY 7.30E+OQ @wWday)~’ 6.1 E-07 

Aroclor-1260 1.47E+Ol mgncg 1.47E+Ol wh M 36E-07 w%-day 2.00E+QO (mgikg-day)” 7.1 E-07 

1.5E-09 w%!-day 1.60E+Ql (mg/kg-day)” 2.4E-08 
1.5E-04 WWdaY (mg/kg-day)” 

5.1 E-06 wh-day 1.50E+Otl (mg/kg-day)’ 7.6C06 

3.5E-04 WkwW (mgikg-day)” 

1.7E-05 wWW (mgkg-day)” 

1.2E-08 mg/kg-W (mg/kg-day)’ 

1 f.4E-06 

2.6E-06 w#k+v (mg/kg-day)” 

5.6E-08 w&-W 2.00E+OO (mgikg-day).’ l.lE-07 
4.OE-10 f-w’WW 1.60EtOl (rngkg-day).’ 6.4EOQ 
4.OE-06 mwbday (mg&day)’ 

4.OE-09 w%-W 1.50E+OQ OWWWY’ 6.OE-09 

9.2E-66 wWW (mgikg-day)” 

4.6E-07 w’WW (mg&g-day)” 

3.2E-10 wWdw (mg/kg-day).’ 

J(total) I I I I I I [ l.ZE-07 
Total Risk Across All txposure Ro L 1.5E-Cl6 

(1) Specify Medium-Specific (M) or Route-Spedtic (R) EPC selected for risk calculation. 

Dermal Absorbtion Fraction (ABSIRJSEPA. November. 1998L: 
PCBs - 0.06 
Dieidrin - D.f 
Arsenic - 0.03 
Other Metals - 0.01 

W02SedConstWCTE.xls Table8 9/l l/O0 lo:01 AM 



SITE 2 -TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population. Adult Recreational User 

Parameter Definition 

ro essmnal Judgement 

ro ess onal Judgement rofessional Judgement 

Chemical Concentration in Soil 

Soil to Skin Adherence Factor 

Skin Surface Area 

CSXSAXASSXAFXEFXED 
BWxATxCF 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgement Professional Judgement 

wo2sed’ ?r.xts TableC1 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 2.42E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 564E-06 Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57E-08 

7.25E-08 
5.64E-07 

< 7 lo:04 AM 



SITE 2 _ TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dennat Absomiion Fraction fABS)fUSEPA. November. 1996k 

PCBS - 0.06 

Dieldiin - 0.1 

Arsenic - 0.03 

GiiiWiv;e'klS - 0.0: 

Aroclor-1260 1.47E+Ol ma 1.47E+Ol m#a M 9.2E-07 mglksdav mglkg-day NA NA 

Dieldrin 6.3OE-02 mea 6.3OE.02 mm0 M 3 9E-09 MadaY 5.COE-05 @adaY NA NA 7.9E-05 

Atutinum 632E+O3 we 632E+03 m@a M 4.OE-04 m@oday 1 .sxJE+oo WedaY NA NA 4.OE-04 

Arsenic 2.11E+W menca 2.11 E+OO mW0 M 1.3E-07 mc#a-W 3.OOE-04 WKt-dw NA NA 4.4E-04 

IrOn 1.44E+O4 mgnca I.&E+04 m@a M 9.OE-04 mgnCD-daY 3.WE-01 mm0-W NA NA 3.OE-03 

Manganese 7.16E+O2 mQlk0 7.16E+O2 @a M 4.5E-05 ma-day 2.00E-02 Wa-day NA NA 2.2E-03 

h4ewNy 5.01 E-01 we 5.01E-01 mea M 3.1 E-06 m@adaY 3.00E-04 mg/ka-W NA NA l.OE-04 

(tow 6.3E-03 

SAP EQUIVALENT 3.44E+00 mg/ka 3.44E+O’J ww M 2.5E-06 mt@DhY mg/ka-dw NA NA 

Aroclor-1260 1.47E+Ol mgck0 1.47E+Ol w0 M 5.OE-06 ~a-daY mg/kg*y NA NA 

Dieldrin 6.3OE-02 mgrka 6.3OE-02 mm0 M 3.6E-06 m@D*Y 5.WE-05 mtiadeY NA NA 7.lE-04 

Alutinum 6.32E+03 ma f%QE+O3 ma M 3.6E-04 m@DdaY I .oOE+OQ mg/kg-dw NA NA 3.6E-04 

Arsenic 2.1lE+M) mgika 2.11E+OO MD M 3.6E-07 mg/kaW 3.OOE-04 ms/ka*Y NA NA 1.2E-03 

km-l 1.44E+O4 m*a 1.44E+O4 we M 6lEO4 mg/kgdaY 3.OOE-01 mg/ko-W NA NA 2.7E-03 

h4.%lg3E!Se 7.16E+O2 ma 7.16E+O2 msnca M 4.0E-05 mwko-day 6.ooE-04 Ma-day NA NA 5.OE-02 

Melculy 5.01 E-01 ma 5.01E-01 m@a M 2.8E-06 m#adaY 2.lOE-05 wa*v NA NA 1.3E-03 

(total) 5.7E-02 

l-.-de., ” I....“.4 ,..A..” a.^-,..... 1111 C”........rr O....*^“m”**..,*.*- l2IClt.l 
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SITE 2 -TABLE 8.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 
cenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Aduil Recreational User 
Rw~ntnr Am- 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

Igestion 

ermal 

SAP EQUIVALENT 
Aroclor-1260 
Dieldtin 
Aluminum 
Arsenic 
Iron 

Manganese 
Merculy 
(total) 
BAP EQUIVALENT 

Aroclor-1260 
Dieldrin 
Aluminum 

Arsenic 
Iron 

Manganese 

Mercury 
(total) 

3.44E+OO 
1.47E+01 
63OE-02 
6.32E.103 
2.11E+OO 
1.44E+O4 
7.16E+O2 

501E-01 

3.44E+Cxl 
1.47E+Ol 

63OP02 

6.32E+03 
2.11&00 
1.44E+O4 

7.16E+O2 
5.01E-01 

mslke 
mslka 
w&a 
msnca 
mah 
ma43 
m#a 

mea 

m#a 

m@a 

mSnc0 
mgncg 

m*a 
m@a 

m@a 

m@9 

3.44EtOCt 
1,47E+Ol 
6.30E-02 
6.32E+03 

2.1 lE+OO 
144E+O4 
7.16Ei92 
5.01E-01 

3.44E+OO 
1.47E+Ol 

6.30B02 
6.32E+03 

2.11E+OO 
1.44E+O4 
7.16E+O2 

5.01 E-01 

msnca 
mg/ka ’ 

m@a 
mO9 
ma@ 
m@9 
mgnc9 
m0.0 

m&a 

msnc9 
msnca 

m@a 
maM 
mg/ka 

moo 
mgnca 

M 9.2E-08 mg/kg-day 7.30E+O9 MWWdw~’ 6.7E-07 
M 4.OE-07 %@a-day 2.00E+C0 (ma~a-dayY 7.9E-07 
I.4 1.7E-09 wM-dw 1.60E+Ol (maka-dw)~’ 2.7B08 
M 1.7E-04 mg/kg-day (mgikg-day).’ 

M 5.7E-08 mq/ka-day 150E+OO (maka-dw)~’ 8.5E-Of3 
M 3.9E-04 wW-day (mg/kg-day)’ 

M 1.9E-05 w!Wdw (mg/kg-day).’ 

M 1.3E-08 w%dw (ma/kg-day)-’ 

1 1.6E-06 
M l.lE-06 WWaY (ma~adW’ 
M 2.1 E-06 mwWdaY 2.00E+O9 @@a-day)” 4.3E-06 
M 1.5E-08 mg/kg-day 1.60E+Ol (mgikg-day)’ 2.4E-07 
M 1.5E-04 wWW (mgkg-day)” 

M 1.5E-07 w.%-day 1.50E+W (ma~adwY’ 2.3E-07 
M 3.5E-04 w&wW (mg/kg-day)” 

M 1.7E-05 mvQ-day (mgfig-day)’ 

M 1.2E-08 mg/kg-day (mgikg-day)” 

[ 4.7E-06 
Total Risk Across All Emorure Rn,,tndFv,thwvrfi 13 1F-I-M? 

(1) Spedfy Medium-Specific (M) or Route-Specific(R) EPC selected for 
Dermal Abscmtion Fraction (ABS)(USEPA. November, 1998): 

PCBs - 0.06 
Dieldrin - 0.1 

Arsenic - 0.03 
Other Metals - 0.01 

risk calculation. 

_.-. ..-.. ._.---. -__r- __._ .._- .__. _....._ -.-- __ 

W02Se ‘$er.xls Table8 91’ ’ lo:04 AM 



SITE 2 -TABLE 7.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific (A) EPC selected ior hazard calculation. 

Denal Absorotion Fraction (ABSMUSEPA. November, 199Q 

PCBs - 0.06 

Dieldrin - 0.1 

Arsenic - 0.03 
-.. 
umer Metais - O.Oi 

9/l 1100 lo:04 AM 



SITE 2 - TABLE 6.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Adult Recreational User 
Recemor Aae: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

gestion BAP EQUIVALENT 344E+LM me9 3.44EtC6 mg!kg 
Aroclor-1260 1.47EtQl m&9 1.47E+Ol m9k9 
Dieldrfn 63OE-02 manc9 630E-02 m9M 
Aluminum 6.32E+O3 mgnc9 6.32E+O3 m9k9 
Arsenic 2.11E+OO m@s 2.11E+Gl msn(9 
IlOn 1.44E+O4 mO9 1.44E+O4 mN9 
Manganese 7.16EtCt2 w&4 7.16E+02 me9 
Mercury 5.01E-01 m@9 5.01E-01 m9k9 

w4 
ermal BAP EQUIVALENT 3.44E+M) me9 3.44E+00 msn(9 

Amclor-1260 1.47E+Ol mqncg 1.47E+Ol m9h 
Dieldrin 6.30602 mm9 6.3OE-02 m9h9 
Aluminum 6.32E+63 m@s 6.32E+03 mglk9 
Arsenic 2.11E+CO mg/k9 2.11EtCJJ mglk9 
Iron 1.44E+M mm9 1.44EtO4 mg/k9 
Manganese 7.16EtO2 m4m 7.16E+02 me9 
Mercury 501E-01 m@s 5.01 E-01 m9&9 
(total) 

(1) Spedfy Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 
Dermal Abscmtion Fraction (ABS)(lJSEPA. November, 1998): 

PCBs - 0.06 

Dieldrin - 0.1 
Arsenic - 0.03 
Other Metals.- 0.01 

M 69E-09 wfm-day 7.30E+O3 uwwdayr 5.1 E-06 
M 3.OE-06 mgikg-day 2.00EtC6 (mg/kg-day)” 5.9E-06 
M 1.3E-10 wWJw 1.60E+Ol (mg/kg-day)” 2.OE-09 
M 1.3E-05 wWdaY (mg/kg-day).’ 

M 4.2E-09 wM-day 1.50EtO6 (mg/kg-day)” 6.4E-09 
M 2.9E-05 w&!-day hwh-day)” 
M 1.4E-06 w%vW (mg&f-day)’ 

M 1 .OE-09 wW-day (mgkg-day).’ 

1 1.2E-07 
M 3.2E-06 wWdaY VwWdayF’ 
M 6.4E-06 WWW 2.00E+OO (mgfig-day)” 1.3E-07 
M 4.6E-10 WWdaY 1.60E+Ol FWb-day)~’ 7.3E-09 
M 4.6E-06 wWdw (mg/kg-day)’ 

M 4.6E-09 w&!daY 1.50E+C0 MwWdaYF’ 6.9E-09 
M l.OE-05 WWW (mg~g-dw’ 
M 5.2E-07 w&!-day (mg/kg-day)’ 

M 3.6E-10 WWW (mg/kg-day)’ 

1 1.4E-07 
Total Rusk Across All Exposure RoutedPathways 1 2.6E-07 

WOPSer’ ‘+erCTE.xls Table6 91’ 1 IO:04 AM 
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SITE 2 -TABLE 4.16 

Exposure 
Route 

Ingestion 

Ingestion Rate of Soil 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

@x&d 
hM%‘) 

(dWy’4 
(unitless) 

(Yea@ 

bww 

(4 

(dw) 

@& 

(w%) 

(m&d 

(cm’) 

(witless) 

(days/year) 

(Yea@ 

(wW 

(kg) 

W’s) 

Ways) 

I 

RME 
Value 

95% UCL 

RME 

I Rationale/ 
Reference 

EPA 1993a 

100 EPA 1993a 

52 Professional Judgement 

1 Professional Judgement 

10 Professional Judgement 

1 .OOE+06 EPA 1969a 

43 EPA 1997a 

25,550 EPA 1969a 

3,650 

95%UCL 

1 EPA 1993a 

3263 EPA 1997a 

chemical-specific EPA 1995b 

52 Professional Judgement 

10 Professional Judgement 

1 OOE+06 EPA 1969a 

43 EPA 1997a 

. 25,550 EPA 1969a 

EPA 1969a 

EPA 1993a 

3,650 EPA 1969a 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.54E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 1.08E-05 Noncancer Dermal Intake - CTE 

W02SscKresp.xls TabM-1 

1.1 DE-08 
8.28E-08 

1.54E-07 
l.O8E-06 

Intake Equation/ 
Model Name 

h&c Daily Intake (CDI) (mgkg-day) 

sxlRsxEFxED 
BWxATxCF Professional Judgement 

Professional Judgemenl 

Professional Judgemenl 

CsxSAxABSxAFxEFxED 
BWxATxCF 

9/11/00 1O:M AM 



SITE 2 -TABLE 7.16. REASONABLE MAXIMUM EXPOSURE (RME) 

ure Point: Sediment 

Receptor Population: Ad&scent Trespasser 

of Potential 

I 
gestion ISAP EQUIVALENT 

Aroclor-1260 

Dieldn’n 

Aluminum 

Arsenic 

Iron 

Ma!3QaWSSe 

Mercury 
I (Iota 

SAP EQUIVALENT 

Medium 
EPC 

Value 

3.44E+OO 

1.47E+Ol 

6.3OE-02 

632E+03 

Z.llE+Dl 

l&E+04 

7.16E+O2 

5.01E-01 

3.44E+CQ 

1.47E+Ol 

6.3QEM 

632E+03 

Z.llE+OO 

1.44E+W 

7.16E+O2 

5.01E-01 

Medium 

EPC 

Units 

WeQ 

WQ 

mms 

%NQ 

WeQ 

JJJrnQ 

WQ 

m#Q 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route Rcute 

EPC EPC 

W”F2 Units 

3.44E+W 

1.47E+Ol 

6.30E-02 

6.32E+03 

Z.llE+Gl 

1.44E+O4 

7.16E+02 

5.01 E.61 

344E+OO 

1.47E+Ol 

6.30E-02 

6.32E+O3 

2.11EtCQ 

1.44EtQ4 

7.16E+02 

5.01 E-O1 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

Dennal Absomtion Fraction fABS)(USEPA. November. 199t3L 

PCBs - 0.06 

Diehltin - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

l.lE-06 

4 9E-06 

2.1 E-D6 

Z.lE-03 

7.OE-07 

4.6E-03 

2.4E-04 

1.7E-07 

4.6E-06 

9.6E-05 

6 8E-06 

6.6E-04 

6.6E07 

1.6E03 

7.7E-05 

5.4E-06 

Intake 

(NonCancer) 

Units 

- 
Total t 

Reference 

Dose 

5.OOE-05 

1 .OOE+CQ 

3.OOE-04 

3.OQE-01 

2.OOE-02 

3.COE-04 

5.OOE-05 

1 .00E+DO 

3.CQE-04 

3.QOE-01 

6.CQEQ4 

2.lOE-05 

rard 

Reference I Reference 

Dose Units :oncentration 

- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Routa 

Cohcentratioh 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Quotient 

4.2E-04 

2.1E-03 

2.3E-03 

1.6E-02 

1.2E-02 

5.5E-04 

3.3EO2 

1.4E-03 

6.6E-04 

2.3E-03 

5.2E-03 

9.7E02 

2.6E-03 

l.lE-01 

1.4E-01 
- 

WOZSet’ ds Table7 c 1 lO:C!4 AM 



SITE 2 -TABLE 8.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSEDIMENT 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

(1) Spedfy Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABSKUSEPA. November. 1998): 
PCBs - 0.06 
Dieldrin - 0.1 
Arsenic - 0.03 
Other Metals - 0.01 

WOSSedTresp.xls Table8 9/l 1 /OO lo:04 AM 



SITE 2 _ TABLE 7.16a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEOIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for h&ard calculation. 

Dermal Absorotion Fraction IABSIOJSEPA. November. 1998b 

PCBs - 0.06 

Dieldrfn - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

W02Ser ‘TE.xis Table7 ? lo:03 AM 



SITE 2 -TABLE 616a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenarto Timeframe: Future 1 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Adolescent Trespasser 
Receptor Age: 7-16 Years II 

Exposure 
Route 

gestion 

Chemical Medium 
of Potential EPC 

Comem Value 

BAP EQUIVALENT 3.44E+tN 

Am&or-1260 1.47E+Ol 

Medium 
EPC 
Units 

mO9 
m94 

Route 
EPC 

Value 

3.44E+rJCt 
1.47E+Ol 

Route 
EPC 
Units 

wh 
wb 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 4.1 E-66 w%-day 7.30E+00 hvWdayF’ 3.OE-07 
M 1.7E-07 wAwW 2.00E+O6 bwWW 3.5E-07 

(1) Specky Medium-Specific (M) or Route-Specffic (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABS)(USEPA, November, 1998k 
PCBs - 0.06 
Dieldrin - 0.1 
Arsenic - 0.03 
Other Metals - 0.01 

WOPSedTrespCTE.xls Table8 9/l l/O0 lo:04 AM 



SITE 2 -TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Conversion Factor 

ro e.wonal Judgment 

Soil to Skin Adherence Factor 

Skin Surface Area 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

chemical-specific 

CsxSAxABSxAFxEFxED 
8WxATxCF 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer ingestion Intake - RME 4.70E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.37E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 4.23E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 1.23E-04 Noncancer Dermal Intake - CTE 

4.58E-08 
4.58E-07 

1.65E-06 
1.65E-05 

wo2sed ?s.xi.s TaMeC1 “)O 9:59 AM 
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SITE 2 -TABLE 7.17. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

.--.- . ..-- _. ~ .-.--- . . . . -..r ---.- ..---- -. -_... --,- 

(1) Specify MediumSpecitic (M) or Route-Specific (R) EPC selected for hazard calculation 

Denal Absorotion Fraction fABSKtSEPA. November, 1998): 

PCBS - 0.06 

Dieldrin - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

WOPSedAduttResxts Table7 9/l l/M) 959 AM 



SITE 2 -TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure 
Rwte 

Chemical Medium 
ot Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

gestkm BAP EQUIVALENT 3.44EtOfl mg/kg 344E+O9 
Aroclor-1260 1.47E+Ol m9b 1.47EtOl 
Dieldrin 8.30&02 mN9 6.3OE-02 
Aluminum 6.32E+O3 mSnc9 6.32E+O3 
Arsenic 2.llE+fXl mwk3 2.llE+O9 
IrOn l&E+04 msn(9 144E+94 
Manganese 7.16E+O2 mgncg 7.16E+02 
Mercury 501E-01 mgnca 5.01 E-01 
(total) 

?rmal BAP EQUIVALENT 3.44E+O3 m@9 3.44E+OCf 
Aroclor-1280 1.47E+Ol mgnc9 1.47E+Ol 
Dieldrin 6.3OE-02 wfM4~ 6.30E-02 
Aluminum 8.32E+O3 mg/kg 6.32E+O3 
Arsenic 2.1 lE+Otl msn(9 2.llE+Ofl 
IrOn 1.44E+O4 w&f 1.44E+O4 
Manganese 7.16E+O2 mq/k9 7.18E+02 

Mercury 5.01 E-01 mglk9 5.01 E-01 
(total) 

(1) Specify Medium-Specific(M) or Route-Specffic (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABS)fUSEPA, November. 1998): 

PCBs - 0.06 
Dieldrin - 0.1 
Arsenic - 0.03 
Other Metals - 0.01 

mcf& 
mw@ 
mwM 
w&t 
wW3 
me9 

mm9 
msnc9 

mti9 

mm9 
msncs 
mSnc9 
mvM 
w/k9 

mS/k9 

mgnc9 

M 1.6E-06 mg/kcbday 7.30E+Ofl @v&f-daYV’ 1.2E-05 
M 6.9E-86 wbday 2.00EtOfl Ow~gdaYF 1.4E-05 
M 3.OE-08 wvWdaY 1.60E+Ol (mg/kg-day).’ 4.7E-07 
M 3.OE-03 WWday (mg/kg-day)’ 

M 9.9E-07 mwWday 1.50E+O9 (mg/kg-day)” lSE-06 
M 6.8E-03 WWW (mg/kg-day)” 

M 3.4E-04 wW-day (mg/kg-day)” 
M 2.4E-07 mg/kg-day (mgkg-day).’ 

1 2.8E-05 
M 1.9E-05 mg/kg-day hfh-daY~’ 
M 3.7E-05 w%-day 2.OOE+Ofl bw%f-WY 7.5E-05 
M 2.7E-07 mg/kg-day l.EOE+Ol Ow3WW~’ 4.3E-06 
M 2.7E-03 wki-day (mg/kg-day)” 

M 2.7B08 mg/kg-day 1.50E+OO OwWdW’ 4.OE-06 
M 8.1 E-03. wWW (mg/kg-day)’ 

M 3.OE-04 w&f-day OWwdaYF’ 
M 2.1 E-07 wJwW (mg/kg-day)’ 

1 8.3E-05 
Total Risk Across All txposura Routes/Pathways 1 l.lE-84 

W02Seff Ses.xls Table8 9” ‘9 959 AM 
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SITE 2 -TABLE 7.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor PowLion: Resident 

p”4ercury I 5.01E-01 1 5.0iE.01 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

Units 

Total Hazard Index cross All Exposure Route 

NA 

NA 2.1 E43 
NA l.OE-03 
NA 3.5E-03 
NA 7.9E-03 
NA 1.5E-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction fABS)(USEPA. November. 1998): 

PCBS - 0.06 

Dieldfin - 0.1 

Arsenic - 0.03 

Other Metais - O.Oi 

9/l l/O0 958 AM 



SITE 2 -TABLE 8.17a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Resident 

Dermal 

Mercury 
(total) 
BAP EQUIVALENT 
Aroclor-1280 

Dieldrin 
Aluminum 

Arsenic 

IrOn 
Manganese 
Mercury 

J(total) 

3.44E+OO manta 3.44E+M) 
1.47E+O1 w% 1.47E+Ol 

8.30E-02 mob 6.30E-02 
6.32E+O3 mom 6.32Ei.03 

2.1 lE+@l mgnco Z.llE+OO 

1.44E+O4 moki 1.44E+O4 

7.16E+O2 mob 7.16E+02 

5.01 E-01 manta 5.01E-01 

3.44E+OO mob 3.44E+OO 
1.47E+Ol mg/ko 1.47EtOl 

6.3OE-02 mf3M 6.3OE-02 

6.32E+O3 mv% 6.32E+03 

2.11E+OO mg/kg 2.11E+OO 

1.44E+O4 mo& 1.44E+O4 

7.18E+O2 wM 7.16E+O2 

5.01E-01 mg/ko 5.01E-01 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 

Dermal Absomtion Fraction (ABS)(USEPA. November. 1998): 
PCBs - 0.06 
Dieldrin - 0.1 
Arsenic - 0.03 
Other Metals - 0.01 

7 

mgnco M 

mglko~ M 

mob M 

wNi M 

msh M 

mw% M 

w% M 

m&3 M 

mg/ko M 

w&t M 

mw% M 

mg/ko M 

m9M M 

wh3 M 

mob M 

mob M 

Intake 
(Cancer) 

1.8E-07 

6.7E-07 
2.9E-09 
2.9E-04 

9.7E-08 
6.6E-04 
3.3E-05 
2.3E-08 

7.4E-07 
1 .!iE-06 

1 .OE-08 

1 .OE-04 
l.OE-07 
2.4E-04 
1.2E-05 

8.3G09 

Intake 
(Cancer) 

Units 

wM-W 
wWday 
mgikg-day 

wWW 
wkf-day 
w&f-day 
mkf-day 

wWJaY 

fwW#w 
wh-dw 

mYWdw 

WWaY 
wWdw 
mfM-W’ 
wfh-day 

mYWJw 

Total Risk b 

Cancer Slope Cancer Slope 
Factor Factor Units 

Cancer 
Risk 

(mgfig-dayr’ 

WMo-day).’ 

2.7E-06 

2.00E+M) 
1.60E+Ol 

1.50E+OO 

(mg/kg-day)” 
(mg/kg-dayr’ 

OWWW’ 
(mgkg-day).’ 

(mg/kg-day).’ 

hJwJw~’ 

2.9~~06 

1.7E-07 

1.8E-07 

(mg/kg-dayy’ 

3.2E-06 
ass All Exposure Routes/Pathways 1 5.9E-06 

WOZSer’ 3esCTE.xls Table8 9’ ‘7 959 AM 



SITE 2 -TABLE 4.18 

Exposure 
Route 

Ingestion 

Exposure Poinl: Sediment 

Receptor Population: Resident 

Parameter Definition 

waging Time (Cancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

mm9) 

(WW 

ways/Year) 

(witless) 

(Y-9 

OwW 

(kg) 

(days) 

(dw) 

mm9) 

(mdcm*) 

(cm4 

(unitless) 

(daW’~ar) 

(Y=w 

@g/kg) 

(kg) 

PM 

(dw) = 

RME RME 
Value Rationale/ 

Reference 

95% UCL EPA 1993a 

200 EPA 19938 

350 EPA 1993a 

1 Professional Judgement 

6 EPA 1993a 

1 .OOE+06 EPA 1969a 

15 EPA 1969a 

25,550 EPA 1969a 

2.190 EPA 1969a 

95%UCL EPA 1993a 

1 EPA 1993a 

3506 EPA 1997a 

chemical-specific EPA 1995b 

350 EPA 1993a 

6 EPA 1993a 

1 .OOE+06 EPA 1969a 

15 EPA 1969s. 

25.550 EPA 1969a 

2,190 EPA 1989a 

CTE 
V&E 

95%UCL 

loo 

23-l 

1 

2 

1.00E+06 

15 

25,550 

CTE 
Rationale/ 
Reference 

EPA 1993a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1993a 

EPA 1969a 

EPA 1969a 

EPA 1969a 

730 

95%UCL 

EPA 1969a 

EPA 1993a 

0.2 EPA 1993a 

3506 EPA 1997a 

chemical-specific EPA 1995b 

234 EPA 1993a 

2 EPA 1993a 

1 .M)E+OG EPA 1989a 

15 EPA 1989a 

25,550 EPA 1969a 

730 IEPA 1969a 

Daily Intake Calculations 
Ingestion Intake: = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 1 .I OE-06 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.92E-05 
2.24E-04 

Cancer Dermal intake - CTE 
Noncancer Dermal Intake - GTE 

1.22E-07 
4.27E-06 

8.56E-07 
3.OOE-05 

Intake Equation/ 
Model Name 

Ironic Daily Intake (CDI) (q&g-day) 

$xlRswEFxED 
BWxATxCF 

hronic Daily Intake (CDI) (mg!kg-day) 

sxSAxAt3SxAFxEFxED 
BWxATxCF 
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SITE 2 -TABLE 7.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) ’ 

[ 3.5E+OO 

Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction (ABS)(USEPA. November, 1996): 

PCBs - 0.06 

Dieldtin - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

?mUl 

Aroclor-12a 1.47E+01 mma 1.47EtOl WRQ M 1.9E.04 mg/kQdaY mglkQdaY NA NA 

Dieldtin 6.3OE.02 WeQ 6.3OE-02 mmQ M 6.1 E-07 WWdaY 5.OOE-05 mtiQdaY NA NA 1.6E-02 

Aluminum 6.32E+03 m@Q 632E+03 w% M 6.1 E-02 WukQ~Y 1 .WE+OO WkQ-day NA NA 6.1 E-02 

Arsenic 2.11 E+OO wW 2.11 E+CO m@Q M 2.7E-05 wW-day 3.OOE-04 wWW NA NA 9.0E-M 

km 1.44E+O4 wW 1.44E+O4 w% M 1.6E-01 WYkQ-day 3.WE-01 w%dv NA NA 6 2E-01 

MCWQCSK?S~ 7.16E+O2 m*Q 7.16E+02 wb M 9.2E-03 mg/kQ-daY 2.00E-02 wWJv NA NA 4.6E-01 

Mercury 5.01E-01 m3W 5.01 E-01 w% M 6.4E-06 mg/kQ-daY 3.00E-04 wkw-Jay NA NA 2.1E-02 

(total) 1.3E+OO 

BAP EQUIVALENT 3.44E+00 w43 3.44E+CO mct& M 1 .OE-O4 WW’W mg/kgdw NA NA 

Aroclor-1260 1.47E+Ol m*e 1.47E+Ol W#Q M 2.OE-04 mg/kQdaY w’WJw NA NA 

Dielddn 6.3OE-02 m’&Q 6.3OE-02 w% M 1.4E-06 WSQdaY 5.OOE-05 WkQdaY NA NA 2.6E-02 

/dumlnum 6.32E+03 mWQ 6.32E+O3 wJ+a M 1.4E-O2 WWQ--Y 1 .M)E+M) W-‘kQdaY NA NA 1.4E-02 

Arsenic 211E+O3 m@Q 2.11 E+OO w(Q M 1.4E-05 WkQdaY 3.OOE-04 mflQ-daY NA NA 4.7E-02 

IIOn 1.44E+O4 W#Q 1.44E+O4 w% M 3.2E.02 WJ(QdaY 3.CQE-01 WJkQdaY NA NA 1.1E-01 

Mt3llQ.3leSe 7.16E+O2 m@Q 7.16E+02 w% M 1.6E-03 WYkQdaY &COE-@l WQdW NA NA 2.OE+00 

Mercury 5.01E-01 mmcg 5.01 E-01 wW M l.lE-C6 WPQ-W 2.lOE05 W!‘kQdaY NA NA 5.4E-02 

(total) 2.3E+tXl 

wo2sev ‘?s.xIs Table7 r “XI 9:56AM 



SITE 2 -TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 2 -APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

EPC Selected 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for n’sk calculation. 

Dermal Absomtion Fraction (ABS)(USEPA, November. 1998): 
PC&s - 0.06 
Dieldrin - 0.1 
Arsenic - 0.03 
Other Metals - 0.01 

WOPSedChildRes.xls Table8 9/l l/O0 9:58 AM 



/I Medium: Sediment 

Exposure Medium: Sediment 

Exwsure Point: Sediment 

II Receptor Population: Resident 
Recentor Aoe, Child 

Exposure 

Rwte 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

I I I 
Bestion ISAP EQUIVALENT I 3 44E+00 

enal 

Ar0~lor-126U 1.47E+Ol 

Dielddn 6.3OE-92 

Aluminum 6.32E+O3 

Arsenic 2.11E+@.l 

Irm 1.44E+O4 

M%lQZlWS~ 7.16E+O2 

Mercury 5.01E-01 m!JJ(Q 

(total) 

BAP EQUIVALENT 3.44E+CO m@Q 

Aroclor-1260 1.47E+Ol mmca 

Dieldrfn 6.3OE-02 mence 

Aluminum 6.3ZE+03 m*Q 

Alsenic 2.1lE+OO mLes 

llcil I.&E+04 m@Q 

MafIQaneSe 7.16E+02 MQ 

Mercury 5.01 E-O1 mmQ 

I (total)1 I 

SITE 2. TABLE 7 16a. CENTRALTENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS ’ 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

EPC 

Selected 

for Hazard 

Calculation (1) 

NA 

NA 3 6E-03 
NA 1.9E-03 
NA 6.3E-03 
NA 14E-02 
NA 2.7E-01 

M mg/kg-daY 2.10E-05 WkQ-daY NA NA 7.2E-03 

I I I I I 1 3.OE-01 

T-.-I U^--rsl I-A-., Î “̂ ^̂  AI, e Y^̂ .̂. “- #B .̂.l̂ l̂n .̂l...̂ ..̂  I “La, nLl.zaru lll”tcI HGI”,S #Ill CqJ”S”,c; n”“,xllrat,wayr , 7-c n. ,.Jizu I 

1.3E-05 

2.7E-05 

1.9E-07 

1.9E-03 

1.9E-06 

4.3E-03 

2.1E-04 

1.5E-07 

5.COE-05 

1.00Et00 

3.OOE-04 

3.OOE-01 

8.00E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 1.5E-01 
NA 7.1 E-03 

4.3E-01 
NA 

Intake 

(Non-Cancer) 

1.5E-05 

6.3E-05 

2.7E-07 

2 7E-02 

9 OE06 

6.2E-02 

3.lE.03 

2.lE-06 

Intake 

(Non-Cancer) 

Units 

Reference 1 Reference 1 

Concentration Concentration 

y& 

5.5lE-05 

1.00E+tHl 

3.OOE-04 

3.cOE-01 

2.WEO2 

3.00E-04 wvWW 
I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.44E+OO 

1 47E+Ol 

6.3OE-02 

6.32E+03 

2.llE+Ml 

1 .l4E+O4 

7.16E+02 

5.01E-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November. 1998L 

PCBs - 0.06 

Diekirfn - 0.1 

Arsenic - 0.03 

Other Metals - 0.01 

NA 

NA 5.4E-03 

NA 2.7E-02 
NA 3.OE-02 
NA 2.lE-01 
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SITE 2 -TABLE 618a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESfDENTS TO SEDIMENT 
SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Resident 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

I f 

IQ&ion JBAP EOUIVALENT 1 3.44E+Dl 

ermaf 

Amlor-1260 
Dieldftn 

Aluminum 
Arsenic 
lmll 
Manganese 

Mercury 
(total) 
BAP EQUIVALENT 

1.47E+91 

630E-02 
6.32E+O3 
2.11Ei.69 

1.44E+O4 
7.16E+82 
5.01 E-01 

3.44Et98 

Arocfor-1260 
Dieldrfn 

Aluminum 
Arsenic 

IrOn 
Manganese 

1.47Ei.01 
6.3OE-92 
6.32EtCf3 

2.11E+fXf 
144Ei84 

7.16E+O2 

Mercury 
/(total) 

1 5.01E-01 

I 

Medium 
EPC 
Units 

msncs 
w&d 

w&f 
msncs 
mwW 

msnca 
wel 
m@k3 

mgncg 
mcth 
mwM 

mg/kg 

mg/kg 
w@ 
WMi 
wVb4 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

3.44EtOO wW M 

1.47E+Ol WNI M 

tX3OE-02 mwR4 M 

6.32EtO3 m@a M 

2.11E+OO mgncs M 

1.44E+O4 mvh M 

7.1 BE+92 mg/kg M 

5.01 E-01 mgncg M 

3.44E+OO mQikg M 

1.47E+Ol w&t M 

8.30E-02 m&3 M 

6.32E+O3 mgncs M 

2.11E+CO mQ&l M 

l&E+04 wh M 

7.16E+O2 wk7 M 

5.01E-01 mm3 M 

intake 
(Cancer) 

intake 
(Cancer) 

Units 

4.2E-07 mg/kg-day 
1.8E-96 wWdw 
7.7E-09 w&-day 
7.7E-94 wh-day 
2.6&07 wtk?W 
1.8E-03 wW-day 
8.7E-05 w%-day 
6.1 E-08 WWdaY 

3.8E-07 
7.6E-07 

5.4E-09 

5.4E-05 
5.4E-08 
1.2E-04 
6.1 E-06 

4.3E-99 

wWdaY 
mwWdw 
wVWwJw 

WWW 
mYw-daY 
mVWW 

mwWJay 
WWJw 

(1) Specify Medium-Specific (U) or Route-Speofffc (R) EPC selected for risk calculation. 
Permat Absomtion Fraction (ABS)(USEPA, November. 1998): 

PCBS - 0.06 
Dieldrin - 0.1 
Arsenic - 0.03 
Other Metals - 0.01 

Cancer slope 
Factor 

7.30E+G9 
2.00E+80 
1.60E+Ol 

1.50E+OO 

2.00E+OO 
1.60EtOl 

1.50E+Gl 

t’oss All Expos 

Cancer Slope 
Factor Units 

OWkwdaYF 
(mgkg-day)-’ 

(mg/kg-day).’ 
(mQ/kQ-day)” 
(mg&g-day)” 

(mg&g-day)’ 

FWk&Y)” 
(mgikg-day).’ 

@wWW’ 

OwWdaYY’ 
OWWW’ 
(mg/kg-day).’ 

(mg/kg-day)’ 
(mgikg-day)’ 
(m&r-day)’ 
(mg/kg-day)” 

Cancer 
Risk 

3.1E-06 
3.8b06 
1.2E-07 

3.9E-07 

7.2E-Of? 

1.5E-96 

8.6E-98 

8.1 E-08 

1.7E-06 
/ 
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SITE 2 -TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Water 

Receptor Population: MaintenanceAJtitii Worker 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal CW Chemical Concentration in Water (msll) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermafly Absorbed Dose = 

A Skin Surface Area (cm*) 9.000 EPA 1997a 9,000 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant WW Chemical-specific EPA 1992d Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 36 Professional judgement IQ Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1939a 70 EPA IQQQa 

tevent Duration of Event (hr/event) I Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,559 EPA 1939a 25,550 EPA 1939a 

AT-N Averaging Time (Noncancer) (dws) 9,125 EPA 1939a 3.235 EPA 1939a 

Daily IntaKe C;alculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

wo2sv ‘.xIs TableQ1 91’ IO:29 AM 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 0911 lml 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’. DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)0~5 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + 8)) + (2T x ((1+38)/(1 + B)))) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (ChdktR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGfL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IV1000 CM3) 
t” = TIME IT TAKES TO REACH STEADY-STATE (HOUFVEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

1 E ; AL GW CONC. ORGANIC OR T 0-W Kp (CM/HR) B event 

Chlnrfnrm 
I ,---s-, I I 

I !%31E-04 I 0 I 1 l.lOE+OO I 1.0 
I i ha/L\ t 1 INORGANIC?i 1 

W02SWMUW.xls Devent Q/l 1100 lo:29 AM 



SITE 2 _ TABLE 7.19 REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE /UTILITY WORKERS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 1 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

01 Potential 

concern 

lenal lChlorolorm 

Ethyihexyi)phthalate 

Medium 

WC 

V.&i% 

5.31 E-04 

9.23E-04 

3.12E-03 

2.13E-03 

5.76E-01 

3.66E-01 

1.73E-03 

I 1 Calculation (1) 

Intake (Non-Cancer) 

Total Hazard Index Across All B 

(1) Specify Medium-Specifii (M) or Route-Specific (A) EPC selected for hazard calculation. 

I I Units 

NA NA 

NA NA 

t 

NA NA 

NA NA 

NA NA 

NA NA 

l.lE-05 

6.4E-05 

6.3E-04 

2.2E-03 

2.4E-05 

6.2E-03 
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SITE 2 -TABLE 8.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Dermal Chloroform 5.31E-04 mg/L 5.31~~04 

Trichloroethene 9.23E-04 mg/L 9.23~~04 

Bis(2-Ethylhexyl)phthalate 3.12E-03 mq/L 3.12E-03 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/L 

mg/L 

mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer a-- 
for Risk (Cancer) (Cancer) Factor Factor Units Risk -‘- 

Calculation (1) Units 

M 4.1 E-08 mg/kg-day .6.10E-O3 Owk&v~’ 2.5E-10 

M 1.4E-07 mg/kg-day l.lOE-02 @wMdwY’ 1.5E-09 

M 5.9E-06 mq/kg-day 1.40E-02 OWWWY’ 8.3E-08 

8.4E-08 i.’ 

Total Risk Across All Exposure Routes/Pathways 

W02SWMUW.xls Table8 9/l II00 lo:29 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l l/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

1ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent -c t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 
IF tevent z t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL’1000 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

wozsw 7TE.xls Devent 91' ’ ‘7 IO:29 AM 



SITE 2 -TABLE 7.19a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

EvSUra 

I 

Chemical 

I 

Medium 

ROUk of Potential EPC I 

Medium 

EPC 

Route 

EPC 

Value 

Route 

EPC 

Units 

5.31E-04 1 m@L 

EPC 

Selected 

for Hazard 

Calculation (I) 

Intake 

(Non-Cancer) 

Ttichloroethene 

B&.(2-Ethyihexyf)phthalate 

fntake 

(Non-Cancer) 

Units 

Total nazara index ACrOSS All Exposure Routematnways B 4.8E-0~ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard cahxlatiwr. 
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SITE 2 -TABLE 8.19a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

II Exposure Chemical 

Route of Potential 

Concern 

I 
IChloroform 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

5.31 E-94 mg/L 5.31 E-94 mg/L M 

9.23E-04 mglL 9.23E-04 mg/L M 

3.12E-03 WL 3.12E-03 mg/L M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

(Cancer) 

7.3E-09 

2.5G08 

l.lE-08 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

4.5E-11 

2.7E-10 

1.5E-08 

1.5E-08 

1.5E-08 
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SITE 2 - TABLE 4-20 

Exposure 

Route 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Construction Worker 

CW Chemical Concentration in Water 

A Skin Surface Area 

KP Permeablky Constant 

EV Event Fraquency 

EF Exposure Frequency 

ED Exposure Duration 

8W Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 

(mgn) 
(cm*) 

(Mnmr) 
(evenWday) 

.,, , 
(years) 

(kg) 
(huevent) 

WYs) 

Paramete 

Code 

Parameter Definition 

U”its 

95%UCL EPA 1993a 

9,000 EPA 1997a 

Chemical-specific EPA 1992d 

1 Professional judgement 

180 Professional judgement 

1 EPA 1993a 

70 EPA 1989a 

1 Professionaf judgement 

25,559 EPA 1989a 

AT-N Averaging Time (Noncancer) I (days) I 365 EPA 1959a 

CTE CTE 

Value Rationale/ 

Intake Equation/ 

Model Name 

95%UCL 

Reference 

EPA 1993a Dermally Absorbed Dose = 
“... 

9.000 EPA 1997a 

Chemical-specific EPA 1992d 

1 Professional Judgement 

180 Professional Judgement 

1 EPA 1993a 

70 EPA 1999a 

1 Professional Judgement 

25,559 EPA 1989a 

DAevent x EV Y EF x ED x A 
BWxAT 

I:-‘. ‘. 

DAevent = Constants x Kp x Cw x tevent 

uailv IntaKe C;alculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake.= (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol 

Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(CTE) = 6.34E+Ol 

WOPSWConstW.xls TableC1 9/l i/O0 lo:30 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 0911 l/00 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x teventf3.141592654)05 
IF &vent 1 t*, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL/l000 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL GW CONC. ORGANIC OR 
(ma/L\ INORGANIC? 

t* (HR) tevent Kp (CMIHR) B DAevent 

WO2SW’ ‘W.xls Devent 91 ’ lo:30 AM 



SITE 2 -TABLE 7.20. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Suflace Water 

Expwre Medium: Surface Water 

Exposure Point: Surface Waler 

Receptor Population: Conslniction Worker 
Receptor Age: Adult 

Tdchlorceihene 

Bis(2.Ethyiher$i)phlhaiate 

Medium 

EPC 

Value 

5.31 E-64 

9 23E-C-l 

3.12E-03 

2.13E-03 

5.76E-01 

3 66E-01 

1.73E-03 

Medium RoUk 

EPC EPC 

Unils Value 

ROuk 

EPC 
Units 

EPC 

Selected 

for Hazard 

Illtake 

(NonCancer) 

Intake 

(Non-Cancer) 

Units 

=zczr 

mg/kwW 

Total I 

Relerellce 

Dose 

- 
1.00E-02 

6.COE-03 

2.cOE.02 

1.25E-05 

3.OOE-01 

6.OOE-04 

7.COE-05 

Reference 

Dose Unils 

- 
mg/kg-dw 

mg/kg-day 

m&adav 

RafamllCe 

I 
Reference 

Concentration I 3oncantcalion 

Unils 

NA NA 

NA NA 

NA NA 

NA NA 

-I- NA NA 

NA NA 

NA NA 

!ard index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

-3 
5.7E-05 

3.2E-04”‘ 

4.1E-63 -’ 

l.lE-02 

1.2E-04 -’ 

3.1E-02 . 

1.6E-63 

4.6E.02 

4.8E-02 

“^ 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

g/11/00 1030 AM 



SITE 2 -TABLE 8.20. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Dermal Chloroform 5.31G04 mg/L 531E-04 mg/L M 8.1 E-09 mg/kg-day 6.1 OE-03 @x&t-dayr’ 4.9E-11 

Trichloroethene 9.23E-04 WL 9.23E-04 mg/L M 2.7E-08 mg/kg-day l.lOE-02 OwkkdayY’ 3.OE-10 

Bis(2-Ethylhexyl)phthalate 3.12E-03 WL 3.12E-03 mg/L M 1.2E-06 mglkg-day 1.40E-02 b-wb-dayY’ 1.7E-08 

(total) 1.7E-08 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: ml1 1lQQ 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’. DAevent = 2Kp x C x CF x (6T x tevent!3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IUlOOO CM3) 

1” = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

- 

W02SWConstWCTE.xls Devent 9/11/00 lo:30 AM 



SITE 2 -TABLE 7.20a. CENTRAL TENDENCY EXPOSURE (CTE) 

xpoaure Medium: Surface Water 

xpos”re Point: surface Water 

on: Conslruclion Worker 

(total)l 

Medium 

EPC 

Units 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

Value 

Acute 

EPC 
Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

5.31E.04 mgn M 

9.23E.04 men. M 

3.12E-03 WL M 

2.13E-03 WV- ‘M 

5.78E-01 mgn M 

3.68E-01 ma/L M 

1.73E-03 wJ- M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC seleclad for hazard calculation. 

Intake Intake 

I 

Reference Reference 

I 

Reference 

I 

Reference 

I 

Hazard 
(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

WOPSWC CTE.xls Table7 P ’ 10:3OAM 



SITE 2 - TABLE 8.20a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Surface Water 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

ermal Chloroform 5.31 E-04 mg/L 5.3lE-04 

Trichloroethene 9.23E-04 mg/L 9.23B04 

Bis(2-Ethylhexyl)phthalate 3.12E-03 mg/L 3.12E-03 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

WL 

mg/L 

mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer +* 
for Risk (Cancer) (Cancer) Factor Factor Units Risk = 

Calculation (1) Units 

M 8.1 E-09 mglkg-day 6.lOE-03 OWWdW 4.9E-11 

M 2.7E-08 Wkg-W l.lOE-02 OWkOW 3.OE-10 

M 1.2E-06 mg/kg-day 1.40E-02 OW@-day)” 1.7E-08 

1.7E-08’ I’ 

Total Alsk Across All Exposure Routes/Pathways 
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SITE 2 -TABLE 4.21 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Recreational User 

Exposure Parameter Parameter Deflnltlon Units RME RME CTE CTE Intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

ingestion CW Chemical Concentration in Water OwU 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) @@kg-day)= 

CR Contact Rate with Surface Water wm O.Ok EPA 19664 0.05 EPA 19864 CwxCFtxETxEFxED 

EF Expewre Frequency (days/yW 16 Professional judgement 16 Professional Judgement SWxAT 

ED Expe.ure Duration (Yew 30 Professional judgement 9 Professional Judgement 

ET Exposure Time (hr/day) 1 Professional judgement 1 Professional Judgement 

SW S&y Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) k’vt 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) @a’@ 10,950 EPA 1989a 3,265 EPA 1969a 

Dennal CW Chemical Ccmxntrati~ in Water MJU 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9,ooo EPA 1997a 9,ooo EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (c”“w Chemical-specific EPA 19924 Chemical-specific EPA 1992d EWrAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Expcwre Frequency wwJY& 16 Professional judgement 16 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Ezqxeure Duration (Yew 30 Professional judgement 9 Professional Judgemant 

SW Body Weight Wu) 70 EPA 1969a 70 EPA 1969a 

&vent Duration ot Event (h&vent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (dw) 10,950 EPA 1969a 3,265 EPA 1969a 

uaiiv intaKe tialculatlons 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 1.34E-05 Cancer Ingestion Intake(CTE) = 4.03E-06 
Noncancer Ingestion Intake(RME) = 3.13E-05 Noncancer Ingestion Intake(CTE) = 3.13E-05 

Cancer Dermal Intake(RME) = 2.42E+OO 
Noncancer Dermal Intake(RME) = 564E+OO 

Cancer Dermal Intake(CTE) = 7.25E-01 
Noncancer Dermal Intake(CTE) = 5.64E+OO 

WOPSW y.xls TableQ1 91’ IO:33 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/11/00 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent -z t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)0.5 

IF tevent > t*, DAevent = Kp x C x CF x ((teventi(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1 l&O00 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 IORGANIC ORI t*(HR) tevent T U-W Kp (CM/HR) 
I 

B 1 DAevent 

WOPSWRecUser.xls Devent Wl/OO lo:33 AM 



SITE 2 -TABLE 7.21. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Recreational User 

Total Hazard Index Across All Exposure Routes/Pathways 1 5.8E-03 _ 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation 

w02swr v.xis Table7 !- ’ 1033 AM 



7 

cenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Recreational User 
Recentor Aoe: Adult 

SITE 2 - TABLE 8.21. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 I I I I I 
Medium 

EPC 

Units 

Route 

EPC 

Value 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Ingestion 

Dermal 

Chloroform 

Tdchlorcethene 

Bis(2-Ethylhexyl)phthalate 

(total) 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

5.31 E-04 mg/L 5.31 E-04 WL 

9.23E-04 wJL 9.23E-04 mg/L 
3.12E-03 mg/L 3.12E-03 WL 

531E-04 mg/L 5.31 E-04 WL 

9.23E-04 WL 9.23E-04 mg/L 

3.12E-03 mg/L 3.12E-03 WL 
I 

M 

M 

M 

M 

M 

M 

I I I I 
Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Facior Units 
Cancer, =.- 

Risk 

7.1 E-09 

1.2E-08 

4.2E-08 

2.2E-08 

7.3E-08 

3.1 E-06 

mglkg-day 

mgJkg-day 

mg/kg-day 

w!Jks-W 

WkwW 

w.WdaY 

6.10E-03 Owh-day)-’ 4.3E-11 

l.lOE-02 MWW-day)-’ 1.4E-10 

1.40E-02 (mg/k9-We 59E-10 

7.7E-10 ,’ 

6.10E-03 OWWdayT’ 1.3E-10 

l.lOE-02 @-wWdayF’ 8.OE-10 

1.4OE-02 OWbW-’ 4.4E-08 
I I 

I 4.5G08 

Total Risk Across All Exposure RoutedPathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l l/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*, DAevent = 2Kp x C x CF x (6T x teven~3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+38)/(1 + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF= CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOPSW ,erCTE.xls Devent Qf lo:33 AM 



SITE 2 - TABLE 7.21 a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NONCANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

edium: Sudace Water 

Expcsufe Medium: Surface Water 

Ecpwre point: surface water 

Receptor Population: Recreational User 
Re&tor Age: Adult 

Trfchlomathene 

Bis(2-Ethylhexyl)phthalatE 

Cadmium 

IrM 

Manganese 

TdChlorosthene 

Stis(2-Etiylhexyt)phth&tf 

Medium 

EPC 
Vatw 

- 
5.31E-04 

9.23E-04 

3.12E-03 

2.13E-03 

5.76E-01 

3.66E-01 

1.73E.03 

5.31E-04 

9.23E54 

3.12E-63 

2.13E-03 

5.76E-01 

3.66Eal 

1.73E-03 

Medium 

EPC 

Units 

Route 

EPC 

ValUe 

5.31 

9.23E-04 

3.12E-03 

2.13E-03 

5.76E-01 

3.66E-01 

1.73E-03 

5.31E-04 

9.23E-04 

3.12E-03 

2.13E03 

5.76E-01 

3.66E-01 

1.73E-03 

Route 

EPC 

Units 

EPC 

Selected 

lor Hazard 

Catcufalion (1) 

M 

M 

M 

M 

M 

M 

M 

M 

.M 
M 

M 

M 

M 

M 

Intake 

(NmGancer) 

1.7E-08 

2.9E-06 

9.6E-06 

6.7E-06 

1.6E-05 

1.2E-05 

5.4E-06 

5.OE-06 

1.7E-07 

7.3E.06 

1.2E-06 

3.3E-M 

2.2E-06 

9.6E-09 

Intake 

:NonCancer) 

Units 

Reference 

Dose 

1.WE-02 

6.OLlE-03 

2.00E-02 

5.OOE-04 

3.OOE-01 

2.00E-02 

7.ooE-05 

1 JJOE-02 

6.COE-03 

2.OOE-02 

1.25EM 

3.COE-01 

6.00E-04 

7.OOE-05 

Dme Units 

Reference 

:oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

sure Route 

Concentration 

Units 

===FT-= 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
Pathways 

Quotient 

=zz 

4.6E-06 

4.9E-06 

1.3E.04 

6.OE-05 

6.1E-04 

7.7E-04 

1.6E-03 

5.OE-06 

2.6E-05 

3.7E-04 

9.6E-04 

l.lE-05 

2.7E-03 

1.4E-04 

4.2E-03 
- 

5.8E.03 - 

.- 

,. . . 

(1) Specify Medium-Specific (M) or Rwte.Spacific (R) EPC selected for hazard calculation. 
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SITE 2 -TABLE 8.21a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Recreational User 
Recentor Aoe: Adult 

Exposure 

Route 

Ingestion 

Dermai 

Chemical 

of Potential 

Concern 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

(total) 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

(total) 

Medium Medium Route . Route EPC Selected 

EPC EPC EPC EPC for Risk 

Value Units Value Units Calculation (1) 

5.31E-04 mg/L 5.31 E-04 mg/L M 

9.23E-04 WL 9.23E-04 ML M 

3.12E-03 mg/L 3.12E-03 mg/L M 

5.31E-04 WL 5.31 E-04 mg/L M 

9.23E-64 WL 9.23E-04 mg/L M 

3.12E-03 WL 3.12E-03 mg/L M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

I Units 
I 

2.1E-09 

3.7E-09 

1.3E-08 

65E-09 

2.2E-08 

9.4E-07 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

6.10E-03 

1.1 OE-02 

1.40E-02 

6.10E-03 

1.1 OE-02 

1.40E-02 

1.3E-11 

4.1E-11 

1.8E-10 

2.3E-10 

4.OE-11 

2.4E-10 

1.3E-06 

Total Risk Across All Exposure Routes/Pathways 
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SITE 2 - TABLE 4.22 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSUF?FACEWATER 

SITE 2 - APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: S&ace Water 

Receptor Population: Addescent Trespasser 

Exposure Paramete Parameter Definition Unite RME RME CTE CTE Intake Equation/ 
ROUte Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water m!#u 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) @@kg-day)= 

CR Contact Rate with Surface Water u-w 0.05 EPA 1988d 0.05 EPA 1988d CwxCRxETxEFxED 

EF Emwe Frequency (days/year) 52 Professional judgement 26 Protessional Judgement BWxAT 

ED Eqxxum Duration (Y--N 10 Professional judgement 10 Professional Judgement 

ET Exposure Time WW 1 Professional judgement 1 Professional Judgement 

BW Body Weight (kg) 43 EPA 1989a 43 EPA 1989a 

AT-C Averaging lime (Cancer) (days) 25,550 EPA 1989a 25,550 EPA1989a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1989a 3.650 EPA 1989a 

De”nal CW Chemical Concentration in Water WM-) 95%UCL EPA 1993a 95%UCL EPA 1993a Dwmally Absorbed Dose = 

A Skin Surface Area (cm’) 3,260 EPA 1997a 3,260 EPA 1997a DAev_entxEVxEFxEDxA 

KP Pemveability Constant (C”W Chemical-specific EPA 1992d Chemical-spen’fic EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgewnt 1 Professional Judgement 

EF Exposure Frequency Wwh’ear) 52 Professional judgement 26 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (YeaW 10 Professional judgement 10 Professional Judgement 

BW Body Weight (W 43 EPA 1989a 43 EPA 1989a 

tevent Duration of Event (hr/event) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) Wys) 3,650 EPA 1989a 3,650 EPA 1989a 

uafry IntaKe Gafcufatfons 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer ingestion Intake(RME) = 2.37E-05 Cancer Ingestion Intake(CTE) = 1 .18E-05 
Noncancer Ingestion Intake(RME) = 1.66E-04 Noncancer Ingestion Intake(CTE) = 8.28E-05 

Cancer Dermal Intake(RME) = 1.54E+OO Cancer Dermal Intake(CTE) = 7.71 E-01 
Noncancer Dermal Intake(RME) = l.O8E+Ol Noncancer Dermal Intake(CTE) = 540E+OO 

.‘.I 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l l/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSiYEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x teventl3.141592654)’ ’ 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lU1000 CM’) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Chloroform 
Trfchloroethene 
Bis(2-Ethylhexyl)phthalate 
Cadmium 
Iron 
Manaanese 

GW CONC. 
(m9W 

il E-04 

ORGANIC OR t’ (HR) tevent T WW Kp (CMIHR) B DAevent 
INORGANIC? 

0 1.1 OE+OO 1 .OOE+OO 4.70E-01 8.90E-03 9.30E-03 8.95E-09 5.3 
9.23E-04 0 1.30E+OO 1 .OOE+OO 550E-01 1.60E-02 2.60E-02 3.03E-06 
3.12E-03 0 1 .OOE+02 1 .OOE+OO 2.10E+Ol 3.30E-02 1.30E+Ol 1.30E-06 
2.13E-03 I 1 .OOE+OO 1 .OOE-03 2.13E-09 
5.78E-01 I 1 .OOE+OO 

I I 
I flflF-n.? .--- -- I 

5 78F-137 -.. -- -. 

3.88E-01 I 1 .OOE+OO 1 1 l.OOE-03 1 1 1 3.88C07 

Thallium 1 1.73E-03 1 I I I I 1 i.OOE+OO 1 1 l.OOE-03 I I 1 1.73E-09 
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SITE 2 -TABLE 7.22. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I (lotal 
khlomform 

Tdchloroathene 

Bis(2-Ethvlheuyr)pht~ate 

Cadmium 

Iron 

Manganese 

Thallium 

(tOtal 

Medium 

EPC 

Value 

5.31E-04 

9.23E-04 

3.12E-03 

2.13E-03 

5.76E-01 

3.66E-01 

1.73E-03 

5.31 E-04 

9.23E-04 

3.12E-03 

2.13E-03 

5.76E-01 

3.66E-01 

1.73E-03 

(1) Specify Medium-Speck (M) or Route-Specific (R) EPC selacked for hazard calculaiion. 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

lk?ka 

(Non-Cancer) 

6.6E-08 

1.5E-07 

5.2E-07 

3.5E-07 

9.6E-05 

6.46-05 

2.9E-07 

9.7E.06 

3.3E-07 

i.4E-05 

2.3E-08 

6.2E-06 

4.2E-06 

1.9E-06 

Intake 

(Non-Cancer) 

Units 

wW-daY 

WD-daY 

Total t 

Reference 

DO% 

1.00E-02 

6.OOE-03 

2.COE-02 

5.00E.04 

3.OOE-01 

2 WE.02 

7.00E-05 

1.03E-02 

6.00E-03 

2.oOE-92 

1.25E-05 

3 oOE-01 

8.00E+M 

7.COE-05 

izard Index 

Dose Units 

Reference Reference 

Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

pure Routes/Pathways 

Hazard 

Quotient 

6.6E-06 

2.5E-05 

2.6E-05 

7.1E-04 

3.2E-04 

3.2E-03 

4.1 E-03 

6.4E-03 

9.7E-06 

5.5E-O.5 

7.OE-04 

1.6E-03 

2.1E-05 

5.2E-03 

2.7E-04 

6.1 E-03 
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SITE 2 -TABLE 8.22. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion Chloroform 531E-04 mg/L 5.31 E-04 mg/L M 

Tnchloroethene 9.23E-04 mg/L 9.23E-04 mg/L M 

Bis(2-Ethylhexyl)phthalate 3.12E-03 mg/L 3.12E-03 mg/L M 

(total) 

Dermal Chloroform 5.31 E-04 WL 5.31E-04 mg/L M 

Trichloroethene 9.23E-04 mg/L 9.23E-04 WL M 

Bis(2-Ethylhexyl)phthalate 3.12E-03 WL 3.12E-03 mg/L M 

itotalt 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

1.3E-08 mg/kg-day 

2.2E-08 mg/kg-day 

7.4E-08 mglkg-day 

1.4E-08 

4.7E-08 

2.OE-06 

mglkg-day 

mglkg-day 

mglkg-day 

&lOE-03 

l.lOE-02 

1.4OE-02 

hWk3-dayV’ 

(mg/kg-day)” 

b-w.b-dayY’ 

6.1 OE-03 

l.lOE-02 

14OE-02 

OwWdW 

O-wkMvY’ 

OWWW’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

7.7E-11 

2.4E-10 

1 .OE-09 ’ 

1.3E-09 

8.4E-11 

5.1E-10 

2.t?E-08 

2.9E-08 

3.OE-08 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l l/00 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG!DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent <t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL!1000 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHtMlCAL 

^.. , 

GW CONC. 

OWL) 
Ir.l.r-AAI I r;niorororm 

Trichloroethene 
Bis(2-Ethylhexyl)phthalate 

f?m-lmia tm 

1 t*(HR) 1 tevent 1 T 0-W 1 ]Kp(CM/HR) 1 1 B I DAevent 

3.5 I I=‘“4 0 1.1 OE+OO 1 .OOE+OO 4.70E-01 8.90E-03 9.30E-03 8.95E-09 

9.23E-04 0 1.30E+OO 1 .OOE+OO 5.50E-01 1.60E-02 2.60E-02 3.03E-08 
3.12E-03 0 1 .OOE+02 1 .OOE+OO 2.10E+Ol 3.30E-02 1.30E+Ol 1.30E-06 

2.13E-03 I 1 .OOE+OO 1 .OOE-03 2.13E-09 
nF+OO 1 .OOE-03 5.78E-07 .--. -- ..- __ 

18E-01 I I I I I 1 l.OOE+OO 1 1 1 l.OOE-03 1 i 1 3.88E-07 
.nr- n.-, I I I 1 l.OOE+OO 1 1 l.OOE-03 1 1 1 1.73E-09 
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SITE 2 -TABLE 7.22a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUREOFAWLESCENTTRESPASSERSTOSURFACEWATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adolescent Trespasser 

RelererlCe 

Dose Unite 

- 
I Reference 

- 
mWQdaY 

mtiQdaY 

WkQ-daY 

mtiQifaY 

w%-W 

m!#Q-daY 

mglkQ+ 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Routt 

maR. M 

mgll M 

mgll M 

mgll M 

msll M 

mg/L M 

m@- M 

m@ M 

m@ M 

msll M 

man. M 

mgll M 

wJ- M 

mgR. M 

Medium 

EPC 

VaJW 

Reference 

Concentration 

Unite 

Illtake 

(Non-Cancer) 

4 4E-06 

7.6E-08 

2.6E-07 

1.8E-07 

4.8E-05 

3.2E-05 

1.4E-07 

4.8E-06 

1.6E-07 

7.OE-06 

1.2E-08 

31E-C.3 

21E-06 

9.4E-09 

Intake 

(Non-Cancer) 

Unite 

- 
WkQdaY 

WYkQdaY 

w%-W 

wk3-W 

WQ-W 

me/keday 

mg/kQ-daY 

Reference 

Dose 

- 
1 .GOE-O2 

6.WE-03 

2.00E-02 

5.00E-04 

3.OOE-01 

2.OOE-02 

7.OOE-05 

l.JOE-02 

6.OOE-03 

2.00E-02 

1.25E-05 

3.COE-01 

8.GOE-04 

7.OOE-05 

Hazard 

Quotient 

- 
4.4E-06 

1.3E-05 

1.3E55 

3.5E-04 

1.6E-04 

1.6E-03 

2.OE-03 

4.2E-03 

4.8E-06 

2.7E-05 

3.5E-04 

9.2EM 

1 .OE-O5 

2.6E-03 

1.3E-04 

4.1 E-03 
- 

8.3E-03 

Exposure 

ROute 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Unite 

Route 

EPC 

V&e 

5.31 E-04 

9.23E-04 

3.12E-93 

2.13E-03 

5.78E-01 

3.88E-01 

1.73E-03 

5.31E-04 

9.23504 

3.12E-03 

2.13E-03 

5.78E-01 

3.8SE-01 

1.73E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.31E-04 

9.23E-04 

3.12E-03 

2.13E-03 

5.78E-01 

3.88E.01 

1.73E-03 

Tdchtoroethene 

Bis(2-Ethylhex.yi)phthalate 

Tdchloroethane 

Bis(2-Ethyiheqi)phthalate 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.31E.04 

9.23E-04 

3.12E-03 

2.13E-03 

5.78E-01 

3.98E-01 

1.73E-03 [Thallium 

Total 1 :ard index 1 Pathways 

(1) Specify Medium-Specifii (M) or Route-Specifii (R) EPC selectee for hazard calculation 
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SITE 2 -TABLE 8.22a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

pi 

Receptor Population: Adolescent Trespasser 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Chloroform 5.31 E-04 WL 531E-04 

Trichloroethene 9.23E-04 mg/L 9.23E-04 

Bis(2-Ethylhexyl)phthalate 3.12E-03 WL 3.12E-03 

(total) 

Dermal Chloroform 5.31 E-04 WL 5.31 E-04 

Trichloroethene 9.23E-94 mg/L 9.23E-04 

Bis(2-Ethylhexyl)phthalate 3.12E-03 WL 3.12E-03 

(tow) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/L 

mg/L 

mg/L 

WL 

mgn. 

mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk _ 

Calculation (I) Units 

M 6.3E-09 mg/kg-day 6.10E-03 Owkaday)“ 3.8E-II 

M l.lE-08 mglkg-day 1.1 OE-02 OWW-day).’ 1.2E-10 

M 3.7E-08 mg/kg-day 1.40E-02 W#g-W)~’ 52E-10 

.67E-10 

M 69E-09 mg/kg-day 6.1 OE-03 OwM-day)~’ 4.2E-11 

M 2.3E-08 mg/kg-day 1.1 OE-02 (mgIkg-day)’ 2.6E-10 

M 1 .OE-06 mgikg-day 1.40E-02 (mg/kg-day)” 1.4E-08 

1.4E-08 

Total Risk Across All Exposure Routes/Pathways 
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SITE 2 -TABLE 4.23 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Water 

Receptor Population: Resident 

Exposure Parameter Parameter Definition 

Route Code 

Ingestion CW Chemical Concentration in Water 

CR Contact Rate with Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Ezqxsure Time 

BW Body Weight 

AT-C AVeraQioQ Time (Cancer) 

AT-N AVeraging Time (Noncancer) 

DeoTla1 cw Chemical Concentration in Water 

A Skin Surface Area 

KP Permeability Constant 

EV Event Frequency 

EF Eqxeure Frequency 

ED Exposure Duraticn 

BW Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Unite 

(ma/L) 

WJO 

(days/yea~) 

(yea@ 

(hr/day) 

WQ) 

(dad 

(days) 

wvu 

(cm*) 

mw 

(events/day) 

WWwO 

(yea*) 

(kQ) 

(hrlevenl) 

(dW 

(days) 

RME RME CTE CTE Intake Equation/ 
Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) @Q/kg-day)= 

0.05 EPA 1988d 0.05 EPA 1988d CWXCRXETXEFXED 

350 EPA 1993a 234 EPA 1993a EWxAT 

24 EPA 1993a 7 EPA 1993a 

2 PrOfeSSiOnal jUdQament 2 Professional Judgement 

70 EPA 1989a 70 EPA 1989a 

25,550 EPA 1989a 25,550 EPA 1989a 

8,760 EPA 1989a 2,555 EPA 1989a 

95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

9PJo EPA 1997a 9.ooo EPA 1997a DAevent x EV x EF Y ED x A 

Chemical-specific EPA 1992d Chemical-specific EPA 19926 BWxAT 

1 Professional judgement 1 Professional Judgement 

350 PrOfeSSiMlal jUdQement 234 Professional Judgemen: DAevent = Constants x Kp x Cw x tevent 

24 PrOfeSSiOnal judgement 7 Professional Judgenwnt 

70 EPA 1989a 70 EPA 1989a 

2 Professional judgement 1 Professional Judgement 

25,550 EPA 1989a 25,550 EPA 1989a 

8,780 EPA 1989a 2,555 EPA 1989a 

WOZSWl ‘?s.xis TabI&1 

uaily intaKe Gaicurations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 4.70E-04 Cancer Ingestion Intake(CTE) = 9.16E-05 
Noncancer Ingestion Intake(RME) = 1.37E-03 Noncancer Ingestion lntake(CTE) = 9.16E-04 

Cancer Dermal Intake(RME) = 4.23E+Ol 
Noncancer Dermal Intake(RME) = 1.23E+02 

Cancer Dermal Intake(CTE) = 8.24E+OO 
Noncancer Dermal lntake(CTE) = 8.24E+Ol 

1 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/11100 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent <t’. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + B)))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GWCONC. 1 IORGANICORI 1 t*(HR) 1 tevent T WV Kp (CM/HR) 
I 

B DAevent 

Chloroform 
Trfchloroethene 
Bis(2-EthylhexyQphthalate 
Cadmium 
Iron 
Manganese 
Thallium 

@W) INORGANIC? 

5.31 E-04 0 l.lOE+OO 2.00E+OO 4.70E-01 8.90E-03 9.30E-03 1.39E-08 

9.23E-04 0 1.3OE+OO 2.OOE+OO 550E-01 1.60E-02 2.60E-02 4.59E-08 

3.12E-03 0 1 .OOE+O2 2.00E+OO 2.10E+Ol 3.30E-02 1.30E+Ol 1.84E-06 

2.13E-03 I 2.00E+OO 1 .OOE-03 4.27E-09 

578E-01 I 2.00E+OO 1 .OOE-03 1.16E-06 

3.88E-01 I 2.OOE+OO 1 .OOE-03 7.76E-07 

1.73E-03 I 2.00E+OO 1 .OOE-03 3.46E-09 

WO2SWAdultResxls Devent g/11/00 lo:27 AM 



SITE 2 -TABLE 7.23. REASONABLE MAXIMUM EXPOSURE (RME) 

Expcam? Medium: Surface Water 

Er$asure Point: Surface Water 

Of Potential 

Medium 

EPC 

ValUe 

5.31E-04 

9.23E-54 

3.12E-03 

2.13E-03 

5.76E-91 

3.66E-01 

1.73E-03 

5.31 E-04 

9.23E-04 

3.12E-03 

2.13E-03 

5.76E-01 

3.66EOi 

1.73E-03 

Medium 

EPC 

Units 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

VCilW 

5.31E-04 

9.23E.04 

3.12E-03 

2.13E-03 

5.76E-01 

3.68Eal 

1.73E-03 

5.31E-04 

9.23E-64 

3.12E-03 

2.13E-03 

5.76E.01 

3.66E-01 

1.73E-03 

Routs 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

7.3E-07 

1.3E-06 

4.3E-06 

2.9E06 

7.9E-04 

5.3E-04 

2.4E-C+ 

1.7E-06 

5.7E-05 

2.3E-04 

5.3E-07 

I .4E-O4 

9 6E-05 

4.3E-07 

Make 

(Non-Cancer) 

Units 

- 
w#o-W 

mg/kQdaY 

m@o-day 

wk0-W 

m@o-day 

mmoday 

Today 

mglkg-day 
MO-W 

Fteterence 

DOsa 

1.00E-02 

6 COE-03 

2.COE-02 

5.C0E.04 

3.9OE-01 

2.COE-02 

7.00E-05 

l.WE-02 

6.00E-03 

2.00E-02 

1.25E-05 

3 WE-01 

6.00E04 

7.03E-05 

Total Hazard Index 

(1) Specify Medium-Specific (M) or Route-Speck (R) EPC selected for hazard calculation 

Dose Units Concentration 

- 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Routc 

Reference 

Znncentraticw 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

7.3E-05 

2.lE-04 

2.lE-04 

5.6E-03 

2.6E-03 

2.7E-02 

3.4E-02 

6.9E-02 

1.7E-04 

9.4E.04 

l.lE-02 

4.2E-02 

4.6E-04 

1.2E-01 

6.1 E-03 

1 .BE-Ol 
- 

2.5E-01 
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SITE 2 -TABLE 8.23. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

(total) 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

Medium Medium 

EPC EPC 

Value Units 

5.31E-04 mg/L 
9.23E-04 WL 
3.12E-03 WL 

5.31E-04 WL 
9.23E-64 WL 
3.12E-03 mgR 

Route 

EPC 

Value 

53lE-04 

9.23E-04 

3.12E-03 

5.31 E-04 

9.23E-04 

3.12E-03 

Route 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

WL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer i 
for Risk (Cancer) (Cancer) Factor Factor Units Risk _ 

Calculation (1) Units 

M 2.5E-07 mg/kg-day 6.lOE03 WWwJaY)~’ 1 .SE-09 

M 4.3E-07 mg/kg-day l.lOE-02 MwWJaY~’ 4.8E-09 

M 1.5E-08 mg/kg-day 1.4OE-02 O’Wb-day)” 2.OE08 

2.7E-08 ‘. 

M 5.9E-07 mg/kg-day 6.10E-03 OWWdaYY’ 3.6E-09 

M 1.9E-86 WWW l.lOE-02 @a/kg-WT’ 2.1E-08 

M 7.8E-05 mg/kg-day 1.40E-02 (mg/kg-day)” l.lE-06 

I(total) I I I I I II I I I 1 l.lE-08 
,I 

Total Risk Across All Exposure Routes/Pathways 11 1 .I E-06 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOPSWAdultRes.xls Table8 9/I l/O0 IO:27 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l II00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

I DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t*, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)“5 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent!(l + 6)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (1UIOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

INC. ORGANIC OR t’ (HR) tevent T 0-W KP (CM’HR) B DAevent 

, .,L) INORGANIC? 
5.31E-04 1 0 l.lOE+OO 1 .OOE+OO 4.70E-01 8.90503 9.30E-03 8.9!iE-09 

, ..-_I-03 3.8-- -. 
1 1.73E-03 1 1 I I 1 l.OOE+OO I 1 l.OOE-03 1.73E-09 

WOPSW’ lesCTE.xls Devent 91 - lo:26 AM 



SITE 2 - TABLE 7 23a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 2. APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Adult II 

Tdchloroethew 

E&(2-Ethyihexyl)phthalate 

Tdchlorwthene 

Bis(2-Ethylheql)phthalate 

Route 

EPC 

V&E 

5.31 

9.23E-04 

3.12E-03 

2.13E-03 

5.76E-01 

3.68E-01 

1.73E-03 

5.31 E-04 

9.23E-C-l 

3.12E-03 

2.13E-03 

5.76E-01 

3.68E-01 

1.73E-03 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

4.9E-07 1 

6.5E-07 

2.9E-06 

P.OE-% 

5.3E-04 

3.6E-04 

Reference 

Dose Units 

6.ooE-03 

2.OOE-02 

5.WE-04 

3.00E-01 

2.COE-02 

1 6E-06 mg/kQ-daY 7.GOE-05 
I I 

m@Q-daY 

mg/kQ-daY 

m&Q-day 

ma/keday 

wW%v 

W#QdaY 

mwk0-W 

Total Hazard Index Across All Ex 

Concentration 

- 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3oncentraticn 

Units 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Isure Routes/Pathways 

Hazard 

Quotient 

4.9E05 

1.4E-04 

1.4E-04 

3.9E-03 

1.6E-03 

l.BEM 

2.3E-02 

4 6E-02 

7.4E.05 

4.2E-04 

5.4E-03 

1.4E-02 

1.6E-04 

4.OE-02 

2.OE-03 

6.2E-02 
- 

1.1 E-01 

(1) Specify Medium-Speck (M) or Route-Specific (R) EPC selected for hazard calculation. 
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SITE 2 - TABLE 8.23a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ingestion 

Dermal 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

(total) 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

j(total) I 

5.31 E-04 

9.23E-04 

3.12E-03 

5.31E-04 

9.23E-04 

3.12E-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

mdf- 5.31 E-04 ma/L M 

mg/L 9.23E04 mdL M 

mg/L 3.12E-03 WL M 

intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Faclor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

4.9E-08 mgikg-day 

8.5E-08 mg/kg-day 

2.9E-Oj mg/kg-day 

7.4E-08 mglkg-day 

2.5E-07 mglkg-day 

l.lE-05 mg/kg-day 

6.1 OE-03 

1.1 OE-02 

1.40E-02 

8.10E-03 

1.1 OE-02 

1.4OE-02 

3.OE-10 

9.3E-10 

4.OE-09 

5.2E-09 

4SE-10 

2.7E-09 

1.5E-07 

1 SE-07 

Total Risk Across All Exposure RoutedPathways 
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SITE 2 -TABLE 4.24 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future ll 
Medium. Sudace Water 

Exposure Medium: Surface Water b Exposure Point: Swface Water 

eceptor Pqwlation: Child Resident 

Receptor Age: Child (0 -6 Years) 

wposure Parameter Parameter Definition UllitS RME RME CTE CTE Intake Equation/ 

ROUte Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

ngestion cw Chemical Concentration in Water O-W-) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily intake (CDI) &t/kg-day)= 

CR Contact Rate with Surface Water ww 0.05 EPA 19886 0.05 EPA 19664 CwxCRxETxEFxED 

EF Ex$osura Frequency Ww’wN 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duratim (Yea@ 6 EPA 1993a 2 EPA 1993a 

ET Expposure Time (hr/day) 2 Professional judgement 1 Professional Judgemant 

BW Body Weight (kg) 15 EPA 1969.a 15 EPA 1969a 

AT-C Averaging lIm+ (Cancer) (W-9 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1969a 

Darn-al CW Chemical Concentration in Water WwU 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 3506 EPA 1997a 3506 EPA 1997a DAevent Y EV x EF x ED x A 

KP Permeability Constant @HO Chemical-specific EPA 1992d Chemical-specific EPA 1992d BWwAT 

EV Event Frequency (eventsuay) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency ~dw%W 350 Professional judgement 234 Professional Judgement OAevent = Constants x Kp x Cw x tevent 

ED Expceure Duration (Yea=) 6 Professional judgement 2 Professional Judgement 

BW Bcdy Weight (kg) 15 EPA 1969a 15 EPA 1969a 

tevent Duration of Event (hdevent) 2 Professional judgement 1 Professional Judgement 

AT-C Averaging lime (Cancer) @‘w) 25,550 EPA 1969a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) Ww) 2,190 EPA 1989a 730 EPA 1969a 

ually IntaKe r;aiculatrons 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-04 Cancer Ingestion Intake(CTE)‘= 6.11 E-05 
Noncancer Ingestion Intake(RME) = 6.39E-03 Noncancer Ingestion Intake(CTE) = 2.14E-03 

Cancer Dermal Intake(RME) = 1.92E+Ol 
Noncancer Dermal Intake(RME) = 2.24E+02 

Cancer Dermal Intake(CTE) = 4.28E+OO 
Noncancer Dermal Intake(CTE) = 1.50E+02 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/11/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 
IF tevent > 1’, DAevent = Kp x C x GF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CtdHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOURIEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Chloroform 
Trichloroethene 
Bis(2-Ethylhexyl)phthalate 
Cadmium 
Iron 
Mannanese 

CHEMICAL GW CONC. 
(ma/Lb 

5.31 E-04 0 l.lOE+OO L 
9.23E-04 0 1.30E+OO 2.00E+OO 5.50E-01 
3.12E-03 0 1 .OOE+02 2.00E+OO 2.1 OE+Ol 
2.13E-03 I 2.00E+OO 

1 5.78E-01 1 1 I 2.00E+OO 
I 3.86E-01 I I I 2.00E+OO 

ORGANIC OR 
INORGANIC? 

t’ (HR) tevent T U-W Kp (CM/HR) B DAevent 

2.00E+OO 4.70E-01 8.90E-03 9.30E-03 1.39E-08 
1.60E-02 2.60E-02 4.59E-08 
3.30E-02 1.30E+Ol 1.84E-06 
1 .OOE-03 4.27E-09 
1 .OOE-03 1*16E-06 
1 .OOE-03 7.76E-07 

2.OOE+OO I I 1 .OOE-03 3.46E-09 
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SITE 2 -TABLE 7.24. REASONABLE MAXIMUM EXPOSURE @ME) 

Medium: SudaCa Water 
Exposure Medium: SurfaCe Water 

Exposure Point: Surface Waler 

Receptor Population: Child Resident 
Receptor Age: Child (0 -6 Years) 

Tdchlorcethene 

Tdchloroethene 

Sis(2-Ethyiheqi)phthalate 

Medium 

EPC 

Units 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected far hazard c&ulatiOn 

mute 

EPC 

Value 

5.31E-04 

9.23E54 

3.12E-03 

2.13E-03 

5.76E-01 

3.66E-01 

1.73E03 

5.31 E-04 

9.23E-04 

3.12E-03 

2.13E-93 

5.?6E01 

3.66E-01 

1.73E-03 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

3.4E-06 

5.9E-06 

2.OE-05 

1.4E-05 

3.7E-03 

2.5E-03 

l.lE-05 

3.lE-06 

1 .OE-O5 

4.1E-04 

9.6E-07 

2.6E-04 

1.7E-04 

7.6E-07 

Intake 

(Non-Cancer) 

Units 

Total t 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reference 

Dose 

- 
1.00E-02 

6.OOE-03 

2.M1E-02 

5.OOEJJ4 

3 WE-01 

2.OOE.02 

7.CQE-05 

1.00E-02 

6.OOE-03 

2.00E-02 

1.25E-05 

3.OOE01 

6.00EaZ 

7.GOE-05 

- 
card Index 

Relerence 

Dose Units 

w’kodw 

mmo-day 

we-day 

MO-daY 

mglko-day 

@o-day 

WOdaY 

Reference 

:oncentration 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Zoncentratirm 

Units 

- 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure RoutesPathways 

Hazard 

Quotient 

- 
34E-04 

9.6E-04 

l.OE-03 

2.7E-02 

1.2E-02 

1.2E-01 

1.6E-01 

3.2E-01 

3.1E-04 

1.7E-03 

21E-02 

7.6E-02 

6 6E-04 

2.2E-01 

l.lE-02 

3.3E-01 
- 

6.5E-01 

9/l l/o0 lo:26 AM 



SITE 2 -TABLE 8.24. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ingestion 

Dermal 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

(total) 

Chloroform 

Trichloroethene 

Bis(2-Ethylhexyl)phthalate 

Itotal) 

5.31 E-04 

9.23E-04 

3.12E-03 

5.31G04 

9.23E-04 

3.12E-03 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

mg/L 5.31 E-04 mg/L M 

mg/L 9.23E-04 wJL M 

WL 3.12E-03 mg/L M 

ma/L 5.31 E-04 WL 

mg/L 9.23E-04 WL 

mg/L 3.12E-03 mg/L 

M 

M 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

2.9E-07 

5.1E-07 

1.7E-06 

2.7607 

E.EE-07 

3.5E-05 

mg/kg-day 

mglkg-day 

mglkg-day 

mgkg-day 

mg/kg-day 

mg/kg-day 

6.1 OE-03 

1.1 OE-02 

1.40E-02 

6.10E-03 
l.lOE-02 

1.40E-02 

l .EE-09 

56E-09 

2.4E-08 

3.1 E-08 

1.6E-09 

9.7E-09 

5.OE-07 

5.1 E-07 

Total Risk Across All Exposure Routes/Pathways 11 5.4E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l II00 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’. DAevent = 2Kp x C x CF x (6T x teven1/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

:. 
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SITE 2 -TABLE 7.24a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Child Resident 

Chemical 

of Potential 

Concern 

gestion Chlomlomt 

Trtchloroethene 

Bis(2-EthylheKyl)phthalate 

Cadmium 

iron 

Manganese 

Thallium 

smal 
I (total 

Chlorofon 

Trichloroethene 

B&(2-Eth~hexyl)phthalate 

Cadmium 

Iron 

MangCmSe 

Thallium 

I 

Medium 

EPC 

Value 

5.31 E-04 

9.23E-94 

3.12E-03 

2.13E-93 

5.76E-01 

3.66E-01 

1.73E-93 

5.3lE-04 

9.23E-64 

3.12E-03 

2.13E03 

5.76E-01 

3.66E-91 

1.73E-93 

I I I II 
Medium mute 

EPC EPC 

Units value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

mgR 5.31E94 mgn. M l.tE-06 

me/L 9.23E-94 m@ M 2.0E-66 

m* 3.12E-93 ma/L M 6.7E-96 

mgn 2.13E-03 wJ- M 4.6E-03 

mti 5.76E-01 mm- M 1.2E-03 

mti 3.66E-91 W- M 6.3E-64 

ma/L 1.73E-03 msll M 3.7E-06 

mg/L 531E-64 m@- M 1 3E-06 

mgn. 9.23E-04 mfl M 4.5E96 

m@ 3.12E-03 ma M 2.OE-94 

mgll 2.13E-03 me/L M 3.2E-07 

m@ 5.76E-01 me/L M 6.7E-05 

m@ 3.66E-91 m@ M 5.6E-65 

mg/L 1.73E-03 m& M 2.6E.67 

tnt*e 

I 

Reference 

(Non-Cancer) Dose 

Units 

Reference. 

i 

Reference 

Dose Units 3oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure now 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Cuotient 

- 
1 .I E-04 

3.3E.04 

3.3E-04 

9.1 E-93 

4.1E-93 

4.lE-02 

5.3E-02 

l.lE-61 

1.3E-04 

7.6E.04 

9.6E-03 

2.6E-02 

2.9E-94 

7.3E-92 

3.7E-03 

l.tE-Ol 

2.2E-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

WOPSWr- >sCTE.xls Table7 9” ‘-‘I IO:26 AM 



SITE 2 - TABLE 8.24a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Child Resident 
Recentor Aoe: 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Chloroform 531E-04 mg/L 5.31 E-04 

Trichloroethene 9.23E-04 mg/L 9.23E-04 

Bis(2-Ethylhexyl)phthalate 3.12E-03 mg/L 3.12E-03 

(total) 

Dermal Chloroform 5.31E-04 mg/L 5.31 E-04 

Trichloroethene 9.23E-04 msll 923E-04 

Bis(2-Ethylhexyl)phthalate 3.12E-03 mg/L 3.12E-03 
, 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk Calculation. 

Route 

EPC 

Units 

mg/L 

WL 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer .- 
for Risk (Cancer) (Cancer) Factor Factor Units Risk .’ 

Calculation (1) Units 

M 3.2E-08 mglkg-day &lOE-03 OWwJwY’ 2.OE-10 

M 5.6E-08 mg/kg-day 1.1 OE-02 (mg/kg-dayY’ 6.2E-10 

M 1 .QE-07 mglkg-day 1.40E-02 (mg/kg-day).’ 2.7E-09 

3.5E-09 : 

M 3.8E-08 mg/kg-day 6.10E-03 OWWW’ 2.3E-10 

M 1.3E-07 mglkg-day 1.1 OE-02 @WwW~’ 1.4E-09 

M 5.6E-06 mglkg-day 1.40E-02 @WkvWY’ 7.8E-08 

8.OE-08 

Total Risk Across All Exposure Routes/Pathways 

WO2SWChildResCTE.xls Table6 9/l 1 /OO lo:26 AM 



SITE 2 - TABLE 4.25 

Cair Chemical Concentration in Air 

If+ inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

(Wd 
(m’fir) 

Ww4ear) 

Wears) 

WW 

(kg) 

(days) 

(days) 

RME 

Value 

Derived 

2.5 

250 

25 

8 

70 

25,550 

9,125 

RME 
Rationale/ 
Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

2.5 

219 

9 

4 

70 

25,550 

CTE 

Rationale/ 
Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA1993a 

Professional Judgement 

EPA 198Qa 

EPA 1989a 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CairxIRaxETxEFxED 
BWxAT 

Daily IntaKe r;alculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1 .l OE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8.57E-02 

WOPinhr .!s TableQ1 9” Y 9:50 AM 



SITE 2 -TABLE 7.25. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INWOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

E 
Receptor Population. Full Time Worker 

Trtchlorcethene 

(I) Specify MediumSpwilic (M) or Route-Specilic (R) EPC selected for hazard calculation. 

WOBinhFiWxls Table7 9/i l/o0 9150 AM 



SITE 2 -TABLE 8.25. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Full Time Worker 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

I I 

I ,2-Dichloropropane 1 6.99G04 1 mg/L 
3enzene 

>hloroform 

Trichloroethene 

6.37E-04 

/ I 

mg/L 
6.09E-04 WL 
3.16E-02 mg/L 

:is-1,2-Dichloroethene 2.47E-03 mg/L 
:total) I I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

1.6E-07 mg/kg-day 

2.9E-07 mg/kg-day 

2.3E-07 mglkg-day 

2.1 E-05 mg/kg-day 

7.8E-07 mglkg-day 

Cancer Slope 

Factor 

2.90E-02 

8.10E-02 

6.00E-03 

Cancer Slope 

Factor Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

8.3E-09 

I IrE-08 

1.3E-07 

1.5E-07 

1 SE-07 

W02inhr xls Table8 911’ ‘-,I 950 AM 



SITE 2 -TABLE 7.25a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Trtchloroethene 

(1) Specify Medium-Spxitii (M) or Route-Specitic (R) EPC selected for hazard CZkUlatiOiI 

W02inhFTWCTE.xls Table7 9/l l/O0 9:48 AM 



SITE 2 - TABLE 8.25a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Full Time Worker 
Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Inhalation 1 ,P-Dichloropropane 6.99E-04 WL 
Benzene 6.37E-04 mg/L 
Chloroform 6.09E-04 mg/L 
Trichloroethene 3.16E-02 m@ 
cis-I ,P-Dichloroethene 2.47E-03 mg/L 

,,,, !$ 

(total) 

i :,_ 

Total Risk Across All Exposure Router/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOPinh’ ‘?TE.xls Table8 911’ “Q 9:48 AM 



SITE 2 - TABLE 4.26 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Full Time Worker 

Exposure L 1 aramete Parameter Definition 
I Units 

Route Code 

Inhalation Cair Chemical Concentration in Air (Wd 

IRa Inhalation Rate of volaliles (mk) 

EF Exposure Frequency ~dwQea0 

ED Exposure Duration (years) 

ET Exposure Time (hoday) 

BW Body Weight (kg) 
AT-C Averaging Time (Cancer) (days) 
AT-N Averaging Time (Noncancer) (days) 

I I I I 
RME 

Value 

Derived 

2.5 

250 

25 

8 

70 
25,550 
9,125 

RME 

Rationale/ 
Reference 

EPA 1989a 

EPA 1999a 

EPA 1993a 

EPA 1993a 

Professional judgement 

EPA 1999a 
EPA 1989a 
EPA 1989a 

CTE 

Value 

Derived 

2.5 

219 

9 

4 

70 
25,550 
3,255 

CTE 
Rationalel 
Reference 

EPA 1989a 

EPA 1999a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 
EPA 1999a 
EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mgkg-day)= 

CairxIRaxETxEFxED 
BWxAT 

Dailv Intake C;alculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1 .iOE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8.57E-02 

WOPlnhFMlout.xls Table4-1 9/l l/O0 9:413 AM 



SITE 2 -TABLE 7.26 REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenaiio Timeframe: Future u 
Medium: Grwndwaler 

Exposure Medium: Air 

Exposure Point Ambient Air 

Receptor Population: Full Time Worker R 
Receptor Age: Adult 

Rebrece Reference 1 Reference 

Concentration Concentration 

,H;H~~ 

Units 1 1 1 1 Units ( 

Total Hazard Index Across All Exposure Routes/Pathways 2.OE-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

W02lnhF xls Table7 C”“?O9:4BAM 



SITE 2 - TABLE 8.26. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Inhalation 

Chemical 

of Potential 

Concern 

1 ,P-Dichloropropane 

Benzene 

Chloroform 

Trlchloroethene 

cis-1 ,Z-Dichloroethene 

(total) 

Medium Medium 

EPC EPC 

Value Units 

6.99E-04 mg/L 
637E-04 WL 
6.09E-04 mg/L 
3.18E-02 WL 
2.47E-03 WL 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

6.19E-09 mglm” R 

9.42E-09 mg/m3 R 

7.78E-09 mg/m3 R 

653E-07 mg/m3 R 

2.91E-08 mglm3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Units 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.90E-02 

8.10E-02 

6.00E-03 

Cancer Slope 

Factor Units 

Owk3-day)~’ 
Owkw%T’ 
OdkadayY’ 
OWbdayY’ 
(mglkg-day).’ 

Total Risk Across All Exposure Routes/Pathwayz 

Cancer 7 Risk 

i 

1.9E-11 

4.4E-11 

2.7E-10 I 

3.4E-10 

3.4E-101 

WOZinhFTWout.xls Table8 9/l l/00 9:48 AM 



SITE 2 -TABLE 7.26a CENTRAL TENDENCY EXPOSURE (CTE) 

lScenario Timeframe: Future 

I 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Full Time Worker 
Rece&or A&: Adull 

CALCUIATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

(Norxxakeer) 1 R&lexe 1 ~2; 1 Reference 1 Reference I ;;;zt 

Concentration Concentration 

Units 1 1 1 1 Unite 

~ 

Total Hazard Index Across All Exposure Routes/Pathways 

4 7E-07 

4 BEa7 

7.8E-06 

8.7E.06 

8.7E-06 

W02lnhF ‘CTE.xls Table7 “““009:47AM 



i 

SITE 2 - TABLE 8.26a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Inhalation 1,2-Dichloropropane 699E-64 mg/L 6.19E-09 mglm” R 

Benzene 6.37E-04 WL 9.42E-09 mglma R 

Chloroform 6.09E-04 WL 7.78E-09 mg/m3 R 

Trichloroethene 3.18G02 WL &3E-07 mglma R 

cis-1,2-Dichlorcethene 247E-03 mg/L 2.91E-08 mglm3 R 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Units 

mglkg-day 

Total Risk Across All Exposure RoutesPathways 

WOPlnhFTWoutCTE.xls Table8 9/l l/O0 9:48 AM 



SITE 2 - TABLE 4.27 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Day Care Child 

Receptor Age: Child (O-6 Years) 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air NW-d Derived EPA 1989c Derived EPA 1989c Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate (m’hr) 1.2 EPA 1996a 1.2 EPA 1996a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a EJWxAT 

ED Exposure Duration (years) 6 Professional judgement 3 Professional Judgement 

ET Exposure Time (hr/day) 6 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989~ 15 EPA 1969~ 

AT-C Averaging Time (Cancer) WYs) 25,556 EPA 1989~ 25,550 EPA 1989~ 

AT-N Averaging Time (Noncancer) @ays) 2,190 EPA 1989~ 1,095 EPA 1989~ 

uailv IntaKe C;alculatlons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 3.76E-02 Cancer Inhalation Intake(CTE) = 8.23E-03 
Noncancer Inhalation Intake(RME) = 4.38E-01 Noncancer Inhalation Intake(CTE) = 1.92E-01 

WOPinhr re.xls Tableq1 91’ ’ ‘-0 951 AM 



SITE 2 -TABLE 7.27. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwaler 

(1) Specify Medium-Spwilii (M) or Route-Specific (R) EPC selecled for hazard catulation. 

W02inhDayCarexls Table7 Q/l l/o0 9:51 AM 



SITE 2 - TABLE 8.27. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Medium 

EPC EPC 

Value Units 

6.99E-04 

6.37E-04 

6.09E-04 

3.18E-02 

2.47E-03 

WL 

mg/L 

WL 

ma/L 

ma/L 

Route 

EPC 

Value 

235E-06 

4.09E-06 

3.22E-06 

3.05E-04 

l.l2E-05 

Route 

EPC 

Units I 
mglm” 

mg/m3 

mg/m3 _L., mg/m3 

mg/m3 

- 
Cancer Slope 

Factor 

2.90E-02 

8.10E-02 

6.00E-03 

Intake 

(Cancer) 

Units 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg!kg-day 

I 
,~ 

Cancer Slope 

Factor Units 

OW~wW)~’ 

&WWW’ 

OWb-WY’ 
(mg/kg-day)” 

@Wbday)~’ 

I 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected foi risk calculation. 

Cancer 

Risk 

4.5D09 

9.8E-09 

6.9E-08 

8.3E-08 

8.3E-08 

WOPint- ‘are.xls Table8 91’ 7 9:51 AM 



SITE 2 -TABLE 7.27a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 2 _ APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

concern 

Trtchlowthene 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation 

Units Units 

NA NA NA NA 4.OE-04 4.OE-04 
NA NA NA NA 4 6E-04 4 6E-04 

NA NA NA NA 7 2E-03 7 2E-03 

W02inhDayCareCTE.xis Table7 9/l i/o0 951 AM 



SITE 2 - TABLE 627a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

halation 1,2-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-I ,BDichloroethene 

699E-04 ML 2.35E-06 mglm” 

6.37E-04 mg/L 4.09E-06 mglms 

6.09E-04 mg/L 3.22E-06 mg/m3 

3.18E-02 WL 3.05E-04 mglms 

2.47E-03 WL 1.12E-05 mglm3 

J(total) I I I I 
I Dial “1SK HCrcmxi n,, lxpo,s”re no”uxm-a,rways I .Olz-“O 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

n,, 
PWWW’ 

I 1 16E-08 

._--- .I, r ..---..-- n _...__, “_.I. . ..-..- II , oc no 

WOZinf ‘,areCTE.xls Table8 911’ -I 951 AM 



SITE 2 - TABLE 4.28 

Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

‘arameter 

Code 

Parameter Definition 

Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

(Wm’) 
(m%) 

Ww’YeaO 

(years) 

(hoday) 

(kg) 

(days) 

RME 

Value 

Derived 

8.833 

350 

24 

24 

70 

25,558 

8,769 

RME 

Rationale/ 
Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

0.833 

234 

7 

24 

70 

25,558 

2,555 

CTE 

Rationale/ 
Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

uailv IntaKe Uakmations 
inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer inhalation Intake(RME) = 9.39E-02. Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 

Intake Equation/ 
Model Name 

,hronic Daily Intake (CDI) (mg/kg-day)= 

:airxIRaxETxEFxED 
BWxAT 

‘:: :. 

WOPinhAdultRes.xls TableQ1 9/l l/O0 9:39 AM 



SITE 2 -TABLE 7.28. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Point. Indoor Air 

r Population: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

W02inhA ‘.xIs Table7 ‘I 9:39 AM 



SITE 2 -TABLE 8.213. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Trichloroethene 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 2 -TABLE 7.2S.a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

’ ‘?O9:39AM W02inhk sCTE.wls Table7 



SITE 2 - TABLE 8.28a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure 

Route 

lhalation 

Chemical 

of Potential 

Concern 

1 ,P-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-1 ,P-Dichloroethene 

(total) 

Medium Medium 

EPC EPC 

Value Units 

&QQE-04 mglL 

6.37E-04 WL 
6.09E-04 mg/L 
3.18E-02 mglL 
2.47E-03 mg/L 

Route I 

EPC 

Value 

2.35G06 

4.09E-06 

3.22E-06 

3.05E-04 

l.l2E-05 

Route 

EPC 

Units 

mglm” 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Total Risk Across All Exposure Routes/Pathways 14.OE-08 

I 
i 1 

(1) Specify Medium-Specific (M) or Route-Specific (R) tPC selected tor risK calculation. 
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SITE 2 -TABLE 4.29 

Exposure L Route 

Inhalation 

r 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 

Receptor Age: Adult 

Cair Chemical Concentration in Air 

IRa Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N 1 Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

(Wd 
(m’hr) 

WYs/year) 

(years) 
(hoday) 

(kg) 
WW 
(days) 

RME RME 
Value Rationale/ 

Derived 

Reference 

EPA 1989a 

0.833 EPA 1996a 

350 EPA 1993a 

24 EPA 1993a 

24 EPA 1993a 

70 EPA 1989a 
25.550 EPA 1989a 
8,780 EPA 1989a 

Derived EPA 1989a 

0.833 EPA 1996a 

234 EPA 1993a 

7 EPA 1993a 

24 EPA 1993a 

70 EPA 1989a 
25,550 EPA 1989a 
2,555 EPA 1989a 

UailV Intake C;alculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer inhalation Intake(RME) = 9.39E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 

Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(CTE) = 1.83E-01 

- 
I 

C :hronic Daily Intake (CDI) (mg&g-day)= 

& :airxIRaxETxEFxED 
BWxAT 

WOPlnh’ ‘esout.xls TableQ1 9’ ’ 9:38 AM 



SITE 2 -TABLE 7.29. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Trtchloroethene 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

W02lnhAdultResout.xls Table7 9/l l/O0 9:38 AM 



SITE 2 -TABLE 6.29. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receptor Aae: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Inhalation l,Z-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-1 ,P-Dichloroethene 

(total) 

6.99E-04 mg/L 
6.37E-94 ma/L 
6.09E-04 WL 
3.16E-02 WL 
2.47E-03 mg/L 

fi!Eg g 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 2 _ TABLE 7.29a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NONCANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point. Ambient Air 

Receptor Population: Resident 
Receptor Age: Adult 

(1) Specily Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation. 
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SITE 2 - TABLE 8.29a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

:is-1,2-Dichloroethene 2.47E-03 

:total) I 

Medium Route 

EPC EPC 

Units Value 

mglL 

mg/L 

mq/L 

WL 

mg/L 

G.lSE-09 

9.42E-09 

7.78E-09 

6.53E-07 

2.91 E-08 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 

E/Z.i:: 
mglm R 

mg/m3 R 

mg/m3 R 

~ 
mglm3 R 

mglm3 R 

Units 

l.lE-10 mg/kg-day 

Total Risk Across All Exposure Routes/Pathways 
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SITE 2 - TABLE 4.30 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

// 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: indoor Air I Outdoor Ambient Air I Receptor Populatron: Resrdent 

Receptor Age: Child (g-6 Years) 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation Cair Chemical Concentration in Air (Wd Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate (m?hr) 0.5 EPA 1996a 0.5 EPA 1969a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a 
7’ 

ET Exposure Time (hr/day) 24 EPA 1993a 24 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (dws) 25.550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 

Daily IntaKe C;alculatlons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Iritake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

WOPinhChildRes.xls Tablerl-I 9/l l/00 9:45 AM 



SITE 2 _ TABLE 7.30 REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- . . . . . . _ _.. - I ofal nazara maex Across AH txposure Homes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

Hazard 

Quotient 

1 &E-O3 

1 BE-03 

2.9E-02 

W02inhC ;.xls Table7 ’ ‘709:45AM 



SITE 2 -TABLE 6.30. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

. 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

I I 
f.5E-07 1 mglkg-day 1 

7.4E-07 mglkg-day 1 OWWaY~’ 

I 1.5E-07 

Total Risk Across All Exposure Routes/Pathways 

I. 
!. 
1 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

WO2inhChildRes.xls Table8 911 l/O0 9:45 AM 



SITE 2. TABLE 7.30.x CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Air 

Exposure Point: indoor Air 

Receptor Populatica: Resident 

Benzene 6.37E-04 men. 4.09E-06 m#n’ R 21E-06 mm@-daY 1.70E-03 mg/kQ-daY NA NA 1.2E-03 

Chloroform 6.09E-04 fW. 3.22E-06 m#m’ R 1.7E-06 MadaY 6.6OE-05 ma/k@+ NA NA 1.9Ea2 

Trichlorcethene 316E-02 msn. 3.05E-04 mgm’ R 1.6E-04 MQdaY MQ-daY NA NA 

cis-l .Z-Diblorcethene 2.47E-03 mgn. 1.12E-05 m@m3 R 5.7E-06 WkQ-daY WQdaY NA NA 

(total) 1 2.2E-02 

Total Hazard Index Across All Exposure Routes/Pathways 2.2E-02 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 
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SITE 2 - TABLE 6.30a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Medium 

of Potential EPC 

Concern Value 

I ,2-Dichloropropane 6.99E-04 

3enzene 6.37~~04 

Chloroform 6.09E-04 

frichloroethene 3.18E-02 

:is-I ,P-Dichloroethene 2.47E-93 

Medium 

EPC 

Units 

mg/L 

WL 

mg/L 
mg/L 

mg/L 

Route 

EPC 

Value 

2.35E-06 

4.09E-06 

3.22E-06 

3.05E-04 

1.12.C05 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/m* R 

mg/m3 R 

mg/m3 R 

mg/m3 R 

mg/m3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 1 (g;zr) .I Cay;eope 1 
(Cancer) 

zce;e;p C;an,“k” 

I Units 
I 

Total Risk Across All Exposure Routes/Pathways 11 3.2E-08 

- 
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SITE 2 -TABLE 4.31 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Ambient Air 

Receptor Population: Resident 
RPre”f”r nnw Child ,nJi “r.l,d 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation Cair Chemical Concentration in Air (ma/m7 Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

Ha Inhalation Rate of volatiles (m%r) 0.5 EPA 1996a 0.5 EPA 1989a CairxIRaxETxEFwED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (years) 6 EPA 1993a 2 EPA1993a 

ET Exposure Time (hr/day) 24 EPA 1993a 24 Professional Judgement 

BW Body Weight (k-0 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,559 EPA 1989a 25,559 EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 2,199 EPA 1989a 730 EPA 1989a 

uailv lntalce r;alculatlons 
Inhalation Intake = (IRamx ET x EF x ED) / (BW x AT) 

Cancer’lnhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

91’ ’ ‘“‘l9:44 AM WOPlnhr 7esout.xIs TableQI 



SITE 2. TABLE 7.31. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 2. APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Trichloroethene 

(1) Specify MediumSpecilic (M) or Route-Specifk (R) EPC selected for hazard calculation. 
. . . 

Total Hazard Index Across All Exposure RoutesPathways 

W02lnhChildResoutxls Table7 9/l l/O0 9:44 AM 



SITE 2 -TABLE 8.31. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Co&em 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Inhalation 1 .2-Dichloropropane 6.99E-04 WL 6.19E-09 mglm” R 4.1E-10 mg/kg-day 

Benzene 

Chloroform 

Tdchloroethene 

6.37E-04 

6.09E-04 

3.1 EE-02 

9.42E-09 

7.78E-09 

6.53E-07 

mglm3 

mglms 

mg/m3 

R 

R 

R 

6.2E-10 

51E-10 

4.3E-08 

mglkg-day 

mglkg-day 

mg/kg-day 

2.90E-02 

8.1 OE-02 

6.00E-03 

l.EE-11 

4.lE-11 

2.6E-10 

cis-1 ,BDichlorcethene 2.47E-03 m@- 2.91 E-08 mg/m3 R 1.9E-09 mg/kg-day 

I(total) I I I I I 

1 (mg/kg-day)” 

II I I 3.2E-10 

Total Risk Across All Exposure Routes/Pathways I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 2 -TABLE 7.31a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Tdchloroethene 

(1) Specily Medium-Specitii (M) or Route-Specific (R) EPC selected for hazard calculation. 
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SITE 2 -TABLE 8.31a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Inhalation 1 ,P-Dichloropropane 

Benzene 

Chloroform 

Trichloroethene 

cis-1,2-Dichloroethene 

(total) 

6.99E-04 mg/L 6.19E-09 mglm” 

6.37E-04 mg/L 9.42E-09 mg/m3 

6.09E-04 wP- 7.78E-09 mglm3 

3.18E-02 mg/L 6.53E-07 mglme 

2.47E-03 mg/L 2.91 E-08 mglma 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Units Calculation (1) 1 

R 1 9.1E-11 mg/kg-day OWWW’ 

Total Risk Across All Exposure Routedbathways 
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Scenario Timetram+: Future 
Receptor Populalkxl: Full Time Worker 
Receptor Age: Adult 

SITE 2 -TABLE 9.1, REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULLTIME WORKER 

SITE 2 _ APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposllre 

Medium 

Soil 

Air 

Exposure Chemical 

Ingestion 

9.6E46 

4.1E-08 

4.5E07 

Carcinogenic Risk 

8.3E-09 

1 .BE-C8 

1.3E-07 

Denal 

7.7E-08 

8.5E-07 

Total Risk Across Surface So 

Total Risk Across Groundwater/Ai 

Chemical 

liver/blc&Gl trac 

II Nickel 
I 

Decreased body 
organ weights 

Non-Carcinogenic Hazard Quotient 

Ingestion inhalation 

3.5E-05 

6.2E-02 

2.1 E-02 

--I-- 2.6E-03 

4.7E-03 

4.OE-04 

4.7E-04 

7.4E-03 

Dermat 

5.4E-03 

4.5E-04 

19E-02 

1.7E-01 

2.2E-92 

5.7E-02 

Exposure 

Routes Total 

6.2E-03 

4.8E-04 

8.1E-02 

1.9E-01 

2 5E-02 

6.2E.02 

4.OE-04 

4.7E-04:. 

7.4E-03 

jex Across All Media and All Expwre Routes 3.7E-01 

1.5E-07 J 
b -===¶ 

Total liver HI = 

Total Risk Across All Media and All Exposure Routes Total CNS HI = 

Total lmmume HI = 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. Total Btccd HI = 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 4-13. Total GI Tract HI = 

9/l l/O0 1056 AM 



Scenario Timeframe: Future 

SITE 2 -TABLE 9.la. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& _ FULLTIME WORKER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Populaticn: Full Time Worker 
Receptor Age: Adult 

Total Risk Across Surface Soill! 1.7E-06 9 f otaf nazard fndex Across Media and Aft txpixure Routes 1 9.2E-02 

Total Risk Across GrwndwaterlAi 24E-08 1 

Total Lfver HI = 

Total Risk Across All Media and All Exposure Routes jjTE!q ToU CNS HI = 

Total lmmume HI = 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. Total Blocd HI = 

The total risks from inhalation of indoor air and outdoor air are presented separately in fable 4-22. Total GI Tract HI = 
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SITE 2. TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 . ADULT RECREATIONAL USER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Recreational User 

IiverhlcaVGl tract 

Ethythauyl)phthalate is(Z-Ethythe@)phttntate 

llver/bloodrGt tract 

Total Risk ACross Surface Soi 

Total Risk Across Surface Wale 

Total Risk Across Sedimen 

Total Risk Across All Media and All Exposure Routes 

Total Hazard tndex Across All Media and All Exwsure Rwtes 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total lmmum HI = 

Total LifetIme HI = 

Total Skin HI = 

Total Vascular Hi = 

Total Blood HI = 

Total GI Tract HI = 
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SITE 2 -TABLE 9.4~ CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& - ADULT RECREATIONAL USER 

SITE 2 -APPLE ORCHARD LANDFILL 

Scenario Timeframe: Future 
Receptor Population: Recreational User 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Medium EXpOSUre 

Medium 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient Exposure 

Paint 

Chemical 

Ethythexyl)phthalate 

Ingestion nhalation Dermal Ingestion Dermsl Pnmary 

Target Organ 

Immunological, 
Nails 

NOAEL 

liver/blwdfGI trac 

CNS 

Decreased body J 
organ weights 

NOEL 

Liver 

CNS 

Liver 

Kidney 

liver/bl@GI trac 

CNS 

Liver 

Liver 

Immunologicat. 
Nails 

Skin, Vascular 

IiverhlwdfGI trac 

CNS 

CNS 

EXpoSUre 

Routes Total 

1.4E-04 

Soil 5.6E-08 

2.3E.10 

2.6E-09 

5.1E-10 

5.6E-09 

4.6E-05 

5.6E-07 

9.9E-04 

3.4E-04 

4.5E-05 

7.5E-05 

i.7E-06 

4.6E-06 

4.9E-06 

1:3E-04 

6.OE-05 

6.1E-04 

7.7P04 

Z.OE-05 

Q.QE-05 

l.lE-04 

7.5E-04 

5.6E-04 

2.6B05 

9.8E-05 

B.lE-06 

3.6E.04 

3.OE-03 

4.lE-04 

1 .OE-03 

5.OE-06 

2.8E-05 

3.7B04 

9.6E-C-l 

1 .l E-05 

2.7B03 

t .4E-04 

7.iE-05. 

3.6E-05 

l.ZE-04 

2.7E.04 

5.OE-03 

1.3E-04 

8 7E-06 

1 3E-03 

3.4E.03 

4.5E-04 

t.lE-03 

6.7E-06 

3.3E.05 

3.7E-04 

1 lE-03 

7. I E-05 

3.3E-03 

9.1 E-M 

Surface Water 1.3E-II 

4.1E-ii 

l.BE-10 

4 OE-Ii 

2.4E-10 

1.3E-08 

Sediment 5.lE-08 

5.9E-08 

Z.OE-09 

6.4E-09 

,.3E-07 

7.3E-09 

6.9E-O!? 

Q.lE-05 

1.3E-04 

2.3E-04 

1 .OE-03 

6.6P03 

1.6E-04 

Total Hazars Total Risk Across Surface Soi 

Total Risk Across Surface Water 

Total Risk Across Sedimen 

tex ACROSS All Media and All Exposure Rwtes 2 OE-02 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total lmmume HI = 

Total Risk Across All M&a and All Exposure Routes 11 

Total Lifetimb HI = 

Total Sktn HI = 

Total Vascular HI = 

Total Elocd HI = 

Total GI Tract HI = 

TableSRf QCTE.xls 9/i ’ 10:55AM 
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SITE 2. TABLE 9 5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Receptw Population. Trespasser 
0 ____.__ .__ “a ,̂̂ ^^^_. 

liverbtood/Gl tract 

Decreased body I 

hyfhexyfbhthalate is(2-Ethylhexyl)phthalate 

liverfblo&‘Gl tract 

Total Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Acrass Aff Media and All Exposure Routes pzrj/ 

Total Liver HI = 

Total CNS HI = 

Totaf Kidney HI = 

Total Immune HI = 

Total Lifetime HI = 

Total Skin HI = 

Total 5lood HI = 

Total GI Tract HI = 

TableSTrespPRME.xls 9/t l/O0 1055 AM 



SITE 2 -TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - AWLESCENT TRESPASSER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical EXposME 

Medium 

Carcinogenic Risk 

nhalatlon Dermal 

Non-Carcinogenic Hazard Quotient 

Point Point 

surface Soil surface Soil SAP EQUIVALENT SAP EQUIVALENT 

Arc&r- 1264 Arc&r- 1264 

Arcclor-1260 Arcclor-1260 

Chromium Chromium 

Iml Iml 

Manganese Manganese 

Dermal Primary 

Target Organ 

Immunolcgical. 
Nails 

EXposUfR 

Routes Total 

4 3E-04 

1.9E-05 

5 9E-03 

7.6E-03 

l.OE-03 

2.4E-03 

9.2E-06 

4.OE.05 

3.6E-04 

,.3E-03 

1.7E-04 

4.2E-03 

2.2E-03 

2.4E.04 

5.9E-04 

6.1 E-M 

4.5t03 

1.3E-02 

4.OE-04 

Soil 3.3G07 

1.4E-W 

1.5E-08 

LIE-09 

1.2E-08 

2.4E-04 1.9E-04 

1.6E-05 

ME-04 

ME-03 

7.6E-04 

2.OE-03 

4.6E-06 

2.7E.05 

3.5E-04 

9.2E-04 

1 OE-05 

2.6E-03 

1.3E-04 

1.4E-04 

6.8E-05 

2.3E.04 

5.2E-04 

9.7E.03 

2.6E-04 

NOAEL 

lver/blocdlGl tre< 

CNS 

Decreeeed body 
organ weights 

NOEL 

Liver 

CNS 

Liver 

Kidney 

liver/bloxJGI tra( 

CNS 

Liver 

3.OE-06 

5.2E-03 

1.6E-03 

2.4E-04 

4.OE-04 

4.4E-06 

1.3E-05 

1.3E-05 

3.5E.04 

1.6E.04 

1.6E-03 

2.OE-03 

IP 
Vanadium 

Onsite Detches Chlwoform 

Trfchloroethene 

Eis(2-Ethylhexyi)phthhalate 

Cadmium 

IlOn 

Manganese 

Thallium 

Onsite Diitches 6Ap EQUIVALENT 

Aroclor-1260 

Dieldrin 

Alummrm 

ME-1 1 

1.2E.10 

5.2E-10 

4.2E-11 

2.6E-10 

1.4E-08 

Sediment 3.OE-07 

3.5E-07 

1.2E-MI 

3.7E.06 

2.7E-07 

1.6E-06 

1.5E.06 

Liver 

Immunologicel, 
N& 

Skin, Vascular 

liver~&Gl trac 

CNS 

CNS 

l.OE-04 

5.2E-04 

5.6E.04 

4.OE-03 

3.OE-03 

1.4E-04 

Total Risk Across Surface Soi 

Total Risk Across Surface Wate 

Total Risk Across Sedlmen 

Total Hazard Index Across All Media end All Exposure Rwtez 4.5E-02 

Total Liver HI = 

Total CNS HI = 

Total Risk Across All Media and All Exposure Routes 11 1.4E-06 11 Totel Kidney HI = 

Total lmmume HI = 

Total Lifetime HI = 

Total Skin HI = 

Totel Blcod HI = 

Total GI Tract HI = 

TableSTrr :TE.xls 9/i ’ ‘- - 1055 AM 



SITE 2 -TABLE 9 6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

roundwater 

Eqxwxe 

Medium 

Air 

Ingestion 

l.lE-05 

4.6E-08 

5.OE-07 

nhalation 

4.5E-09 

9.6E-09 

6.9E-08 

9.6E08 

l.lE-06 

Total Risk Across Surface Soi 

Total Risk Across GrcundwaterIAi 

Chemical Non-Carcincgenic Hazard Quotient 

Total Risk Across All Media and All Exposure Routes jiYzr=lJ 

Primary 

Target Organ 

Ingestion 

Immunological. 
Nails 

1.3E.02 

liveriblood/Gl tract 

Inhalatkon Dermat 

2.6E-02 

2.3E-03 

1 .OE0 

a 6E01 

1.2E-01 

3.OE-01 

Expxure 

Routes Total 

4.lE-02 

2.5E-03 

3.9E-01 

9.6E-01 

1.3E.01 

3.2E-01 

Total Hazard Index Across All Media and All Exposure Routes 1 .QE+W 

Total Liver HI = 

Total CNS HI = 

Total lmmume HI = 

Total Lifetime HI = 

Total Blood HI = 

Total GI Tract HI = 

TableSDayCars2RME.xls 9/l i/O0 10:56 AM 



SITE 2 -TABLE 9.6a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Soil! 2.6E-06 ;I Total Hazard index Acroee All Media and All Exposure Routes 1 4.5E-01 

Total Risk Across Groundwater/Ai 11 1.8E-08 I] 

Total Liver HI = 

Total Risk Acrass All Media and All Exposure R&es Total CNS HI = 

Total lmnwme HI = 

Total Lifetime HI = 

Total Blood HI = 

Total GI Tract HI = 

TableSD? ~2CTE.xls 9/i 1 ‘nn 1052 AM 



NOTE: Inhafation risks from exposure to vapors emitted from groundwater represent the sum of risks from indwr air, outdoor air, and risks from inhalatiw while showering. 

The total risks from Inhalaticm of indoor air, outdoor air. and air tiile showering are presented separately in Table 4-13. 

T&le9AdultFtesZtWE.ds 



TOId, fw *oa R Media and Al Erpos”re Rcutes TOlWHli 
Total ImYrfm HI i 
TOtal ProstaLe HI - 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdow a1r. and risks frczm inhalation while showering. TOW uetima HI E 

The total risks frwn inhalatiwr of indoor air, outdo-x air, and air while showering are presented separately in Table 4-22. TOW SW” HI I 

Told a TIM “I = 

Tabfe9Adi TE.xfs ‘50 IO 53 AM 



NOTE: Inhalation risks from exposure to vapors smittsd horn groundwater repssent the sum of risks from indoor sir. outdoor air, and risks from inhalation while showering. TOW UQ”nw HI = 

The total risks frm inhalation of indoor air. cutdoOr air,‘md air while showering are presented separately in TaMe 4-13. TCM sdn HI = 

TOLsl 01 TIM HI = 

Table9ChifdResZRMErev.xls 9/l t/CO 10:X? AM 



NOTE: Inhalation risks from exposure to vapors emitted from groundwater rsprsssnt the sum of risks from indoor air, outdoor air. and risks from inhafation white showering. ical UlStime HI 3 

The total riskS from inhalation of indoor air, outdoor air, and air while showering are presented separately in Tat% 4-22. Tdl, sdn HI i 

Total 0, TIM HI ? 

Table9Chil TErev.xls 70 1052AM 



TABLE 10.1. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY _ FULL TIME WORKER 

. SITE 2 -APPLE ORCHARD LANDFILL 

Nswc-WHITE OAK. SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Routes Total 

Total Risk Across GroundwaterlAi 

Total Risk Across All Media and All Exposure Routes 

TablelOFTW2RME.xls g/14/00 II:16 AM 



Scenario Timeframe: Future 
Receptor Population: Maintenance I Utility Worker 
Receptor Age: Adult 

TABLE 102. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY _ MAINTENANCE I UTILITY WORKER 

SITE 2. APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surtace Wale 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Risk Acrass All Media and All Exposure Routes 

Table1 0’ ‘RME.xls 91’ ‘1:15AM 



SITE 2 -TABLE 10.3. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -CONSTRUCTION WORKER 

SITE-APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Risk Acres All Media and All Exposure Routes 

TablelOConstW2RMExls 
g/14/00 11:04 AM 



SITE 2 -TABLE 10.4. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - ADULT RECREATIONAL USER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

-me: Fulure II 
Receptor Population: Recreational User 
Receptor Age: Adult 

Total Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Acrass All Media and All Exposure Routes 

Table1 Or ?erZRME.xls 9/f ‘1.15AM 
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SITE 2 -TABLE 10.5. REASONABLE MAXIMUM EXPOSURE @ME) 

RISK ASSESSMENT SUMMARY - ADOLESCENT TRESPASSER 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenado Timeframe: Future 
Receotor Powlation: Tresoasser 

Total Risk Across Surlace Wale 

Total Risk Across Ali Media and All Exposure Routes 6.6E-06 

TablelOTrespPRMExls g/14/00 11:15AM 



SITE 2 -TABLE 10.6. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - DAY CARE CENTER CHILD 

SITE 2. APPLE ORCHARD LANDFILL 

Scenario Timelrame: Future 
Receptor Population: Day Care Center Child 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across GroundwaterlAi 

Total Risk Across All Media and All Exposure Routes 

TablefOr re2RME.xls 91’ 11:19AM 



SITE 2 -TABLE 10.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - DAY CARE CENTER CHILD 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Tota Risk Across Surface Soil 

B 
Total Risk Across Groundwater/Ai 

Total Hazard Index Across All Media and All Exposure Routes 1 

Total Risk Across All Media and All Exposure Routes 

TablelODayCareZCTE.xls g/14/00 11:04 AM 



SITE 2 -TABLE 10.7. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY. FUTURE ADULT RESIDENT 

SITE 2 - APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Medium 

Surface water 

Sedimenl 

Exposure 

Point 

Chemical 

Onsite Diitches BAp EQUIVALENT 

!/Arsenic 

Onsite fichloroethene 

I: 

rsenic 

Manganese 

RDX 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Across Sedimen 

Total Risk Across Groundwale 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Prostate HI = 

Table1 OP ?sPRME.xls 9/l ’ ‘I:11 AM 
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SITE 2 -TABLE 10.7~3. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - FUTURE ADULT RESIDENT 

SITE 2 APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across SudsCe Wale 

Total Risk Across Sediment 

Total, Risk Across Groundwale 

Total Risk Across All Media and All Exposure Routes ) 2.2Etl5 [ 

Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

TablelOAdultResPCTE.xls g/14/00 11:13AM 



SITE 2. TABLE 10 6 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Carcinogenic Risk Chemical 

- .-.. . _ 
t otat nlsK fwoss Surface Soil 

Dermal Exposure 

Routes Total 

3.OE-05 BAP EQUIVALENT 

1.5E-06 2 9E-06 Aroclor-1260 

Manganese 

5.OE-07 5 2E-07 Sis(2-Ethylhexyt)phthalate 

2.6E-05 BAP EQUIVALENT 

3.4E-05 6.6E-05 Arcclor-1260 

1.9E-06 3.OE-06 Dieldrin 

1.6E-06 5.3E-06 Arsenic 

Manganese 

2.2E-07 2 8E-06 Trichloroethene 

l.lE-07 6.5E-05 Arsenic 

Manganese 
II 

Total Risk Across All Media and All Exposure Routes -1 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Ingestion Inhalation 

CNS 2.6E01 1.2E+M) 

Liver 1 .OE-O3 2.lE-02 

ExposUre 

Routes Total 

1.5E+W 

2 2E-02 

4 4E-02 

1.4E-01 

2 5E+W 

3 6E-01 

1.7E+M) 

2.9E+Ol 

Total Hazard Index Across All Media and All Exposure Routes 1 3 5E+Ol 

Total Vascular HI = 

Table10 ‘esPRMErev.xls 911 11:07 AM 



SITE 2 - TABLE 10.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENT 

SITE 2 -APPLE ORCHARD LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across 

Total Risk Across Surface Wale 

Total Risk Across 

Total Risk Acres Groundwate 

Total Risk Across All Media and All Exposure Routes 11 

Total Hazard Index Across All Media and All Exposure Routes 2.OE+Oi 

TablelOChildRes2CTErev.xls 9/l 4/00 Ii:09 AM 



Vapor Intrusion from Groundwater - SITE 2 - RME 
Source: ASTM E 1739-95 

Parameter Value Definition 

H Chemical specific Henry’s Law Constant, (cm3-Ha0)/(cm3-air) 

ER 0.00023 enclosed space air exchange rate, Usec 
Lb 300 enclosed space volume/infiltration area ratio, (cm) 
Lcrack 15 enclosed space foundaion or wail thickness, (cm) 

n 0.01 areal fraction of cracks in foundation/walls, (cm’-cracks/cm’-total area) 

hap 5 thickness of capillary fringe, (cm) 
hv 295 thickness of vadose zone, (cm) 

k-w 300 depth to groundwater (cm) 

Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm%.ec) 

Dcrack Chemical specific effective diffusion through foundation cracks, (cm’/sec) 

Dcap Chemical specific effective diffusion through capillary fringe, (cm*/sec) 

Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 

Dair Chemical specific diffusion coefficient in air, (cm%ec) 

Dwater Chemical specific diffusion coefficient in water, (cm2/sec) 

theta-as 0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 

theta-ws 0.12 volumetric water content in vadose zone soils, (cm3-H,0/cm3-soil) 

theta-T 0.38 total soil porosity, (cm3/cm3-soil) 

theta-acap 0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 

theta-wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

theta-wcrack 0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 

Theta-acrack 0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

IChemical I cw 1 Dair 1 Dwater 1 S 1 H’ I Ds I Dcap 1 Dws I Dcrack I VFl I VF I Cair 1 

1 ,PDichloropropane 
Benzene 
Chloroform 
Trichloroethene 
cis-1 ,PDichloroethene 

(mg/L) 
6.99E-04 
6.37E-04 
6.09E-04 
3.18E-02 
2.47E-03 

(cm*/sec) (cm%ec) mg/L (cm2/sec) (cm2/sec) (cm2/sec) (cm2/sec) (mg/m3) 
7.82E-02 8.73E-06 2.80E+O3 1.15E-01 6.1 OE-03 2.49E-05 1.20E-03 6.10E-03 5.81 E-05 3.37E-03 2.35E-06 
8.80E-02 9.80E-06 1.75E+O3 2.28E-01 6.87E-03 1.97E-05 1 .Ol E-03 6.87E-03 4.89E-05 6.42E-03 4.09E-06 
1.04E-01 1 .OOE-05 7.92E+O3 1.50E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 3.22E-06 
7.90E-02 9.10E-06 1 .lOE+O3 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 3.05E-04 
7.36E-02 l.l3E-05 3.50E+03 1 1.67E-01 5.74E-03 2.27E-05 1 .lOE-03 5.74E-03 5.33E-05 4.54E-03 1.12E-05 

GWvapc ?.xIs Vapor Intrusion - GW Par 7fl 9/l ’ . ‘2:32 PM 



Volatilzation from Groundwater to Outdoor Air - SITE 2 - RME 
Source: ASTM E 1739-95 

Parameter Value Definition 

H Chemical specific Henry’s Law Constant, (cm3-H20)/(cm3-air) 
390 Wind speed above ground in mixing zone (cm/set) 
200 ambient air mixing zone height, (cm) 

1500 width of source parallel to groundwater flow direction, (cm) 
5 thickness of capillary fringe, (cm) 

Uair 
dair 
W 
heap 
hv 

Lw 
Dws 
Dcap 
Ds 
Dair 
Dwater 
theta-as 
theta-ws 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm*/sec) 
Chemical specific effective diffusion through capillary fringe, (cm*/sec) 
Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 
Chemical specific diffusion coefficient in air, (cm2/sec) 
Chemical specific diffusion coefficient in water, (cm*/sec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H,0/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

theta-T 
theta-acap 
theta-wcap 

RME 
Chemical 

1,2-Dichloropropane 
Benzene 
Chloroform 
Trichloroethene 
cis-t ,2-Dichloroethene 

cw Dair Dwater S H’ Ds Dcap Dws VF Cair 

(mg/L) (cm*/sec) (cm*/sec) mg/L (cm*/sec) (cm*/sec) (cm*/sec) ns/m3)/(mg/l (mg/m3) 

6.99E-04 7.82E-02 8.73E-06 2.80E+03 l.l5E-01 6.10E-03 2.49E-05 1.20E-03 8.86E-06 6.19E-09 

6.37E-04 8.80E-02 9.80E-06 1.75E+03 2.28E-01 6.87E-03 1.97E-05 1 .Ol E-03 1.48E-05 9.42E-09 

6.09E-04 l.O4E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.64E-05 1.33E-03 1.28E-05 7.78E-09 

3.18E-02 7.90E-02 9.10E-06 1 .lOE+03 4.22E-01 6.16E-03 1.44E-05 7.59E-04 2.05E-05 6.53E-07 

2.47E-03 7.36E-02 1 .13E-05 3.50E+03 1.67E-01 5.74E-03 2.27E-05 1.1 OE-03 1 .18E-05 2.91 E-08 

GWvaporlnt2.xls Volatilization - GW Page 1 of 1 9/l 4/00 2:32 PM 



IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
IXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
NTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
bSSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: 
lntake= SxlRsw xKxEFxED 

BWxATxR,xCF 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 

BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days) 
R,=: 8.625 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
Jnit Dose 
.ifetime Chronic Daily Intake = 7.4E-03 (min-m3-shower)/(kg-day) 

Chronic Daily Intake = : 2.2E-02 (min-m3-shower)/(kg-day) 

GWinhal- -+%Z.xls ShowerRisks Papr * of4 9/I’ - 2~36 PM 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

I I Lifetime I 

CHEMICAL 

S Chronic Daily Chronic Daily 
(mglm3- mln Intake I Intake 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

Percent 
Cancer 

Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

.BDiChlOrODrODane 
-shower) (mg/kglday) 1 (mgntglday) (mglkglday)’ 1 (mg/kg/day) 1 I I 

1 2.30E-04 1 1.7E-06 1 5.OE-06 1 l.l4E-03 1 NA 1 NA 1 4.4E-03 1 7.6% 
Benzene ’ ’ 
Chloroform 
Trichloroethene 
cis-1 ,P-Dichloroethene 

2.48E-04 1.8E-06 5.4E-06 
1.99E-04 1.5E-06 4.3E-06 
l.O4E-02 7.7E-05 2.2E-04 
8.77E-04 6.5E-06 1.9E-05 

2.90E-02 
8.1 OE-02 
6.00E-03 

I I NA I NA 1 NA I NA 
Total 1 6.4E-07 1 100.0% 1 5.8E-02 1 100.0% 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4100 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake= “~~~~~~“,‘~,’ 
a 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) . 
ED=: 6 Exposure Duration (years) 

BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days) 
R,=: 0.625 Air exchange rate (min”) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
Unit Dose 
Lifetime Chronic Daily Intake = 8.7E-03 (min-m3-shower)/(kg-day) 

Chronic Daily Intake = : 1 .OE-01 (min-m3-shower)/(kg-day) 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/l 4100 

CHEMICAL 

1,2-Dichloropropane 
Benzene 
Chloroform 
Trichloroethene 
cis-1 ,BDichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m’- min Intake Intake Factor Risk Risk Quotient 
- shower) (mg/kgIday) (mgkgiday) (m@sldayT’ (mg/kg/day) 
2.30E-04 2.OE-06 2.3E-05 1 .I 4E-03 NA NA 2.OE-02 7.6% 
2.48&04 2.2E-06 2.5E-05 2.90E-02 1.70E-03 6.3E-08 8.4% 1 SE-02 5.5% 
1.99E-04 1.7E-06 2.OE-05 8.10E-02 8.60E-05 1.4E-07 18.9% 2.3E-01 87.0% 
l.O4E-02 9.OE-05 1 .OE-03 6.00E-03 5.4E-07 72.7% NA NA 
8.77E-04 7.6E-06 8.9E-05 NA NA NA NA 

Total 7.4E-07 100.0% 2.7E-01 100.0% 
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Shower Model 

Volatilization From Showering - SITE 2 - CTE 
Source: Foster & Chrostowski, 1987. 

Parameter Value 
Ra 0.025 
Ds 10 
Dt 15 
Fr 10 
sv 12 
ts 2 
d 1 
Tl 293 
Ts 318 
ml 0.982 
ms 0.616 
K 2.16 

Definition 
air exchange rate, (min-‘) 
shower duration, (min) 
total time in bathroom, (min) 
shower water flow rate, (Umin) 
shower room air volume, (m3) 
shower dropler drop time, (set) 
shower droplet diameter, (mm) 
calibration water temperature, (K) 
shower water temperature, (K) 
water viscosity at Tl , (cp) 
water viscosity at Ts, (cp) 
mass transfer coefficient, (min) 

IChemical I cw I MW I H I KI I Kg I KL I Kal 1 Cwd 1 S I=1 

1 ,PDichloropropane 
Benzene 
Chloroform 
Trichloroethene 
cis-1.2~Dichloroethene 

(mg/L) 
6.99E-04 
6.37E-04 
6.09E-04 
3.18E-02 
2.47E-03 

(g/mole) (atm-m3/mo (cm/hr) (cm/hr) (cm/hr) (cm/hr) mg/L RaxCF 
1 .13E+02 2.80E-03 1.25E+Ol 1.20E+03 1 .15E+Ol 1.51 E+Ol 2.76E-04 2.30E-04 2.88E-02 
7.80E+Ol 556E-03 1.50E+Ol 1.44E+03 1.44E+Ol 1.89E+Ol 2.98E-04 2.48E-04 3.42E-02 
1 .19E+02 3.66E-03 1.22E+Ol 1 .17E+03 l.l4E+Ol 1.50E+Ol 2.39E-04 1.99E-04 2.87E-02 
1.31 E+02 l.O3E-02 A. 16E+Ol 1 .I 1 E+03 l.l3E+Ol 1.49E+Ol 1.24E-02 l.O4E-02 2.86E-02 
9.70E+Ol 4.07E-03 1.35E+Ol 1.29E+03 1.27E+Ol 1.67E+Ol l.O5E-03 8.77E-04 3.12E-02 

GWvar %2CTE.xls Shower Model p-o-.- 1 9/l 4/Y ?38 PM 



Vapor Intrusion from Groundwater - SITE 2 - CTE 
Source: ASTM E 1739-95 

Parameter 
H 

I Value IDefinition 
IChemical specific IHenry’s Law Constant, (cm3-H20)/(cm3-air) 

ER 0.00023 enclosed space air exchange rate, Usec 
Lb 300 enclosed space volume/infiltration area ratio, (cm) 
Lcrack 15 enclosed space foundaion or wall thickness, (cm) 

n 0.01 areal fraction of cracks in foundation/walls, (cm2-cracks/cm2-total area) 

hw 5 thickness of capillary fringe, (cm) 
hv 

Lw 
Dws 

Dcrack 
Dcap 

Ds 

Dair 

Dwater 
theta-as 

theta-ws 

theta-T 
theta-acap 

theta-wcap 

theta-wcrack 

Theta-acrack 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm2/sec) 
Chemical specific effective diffusion through foundation cracks, (cm2/sec) 
Chemical specific effective diffusion through capillary fringe, (cm*/sec) 

Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec) 
Chemical specific diffusion coefficient in air, (cm2/sec) 

Chemical specific diffusion coefficient in water, (cm2/sec) 
0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 

0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 

0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1,2-Dichloropropane 
Benzene 
Chlorofom-r 
Trichloroethene 
cis-1,2-Dichloroethene 

cw 
(m@L) 

6.99E-04 
6.37E-04 
6.09E-04 
3.18E-02 
2.47E-03 

Dair Dwater S H’ Ds Dcap Dws Dcrack VF1 VF Cair 
(cm2/sec) (cm2/&ec) mg/L (cm2/sec) (cm2/sec) (cm2/sec) (cm2/sec) (mg/m’) 
7.82E-02 8.73E-06 2.80E+03 1.15E-01 6.10E-03 2.49E-05 1.20E-03 6.10E-03 5.81 E-05 3.37E-03 2.35E-06 
8.80E-02 9.80E-06 1.75E+O3 2.28E-01 6.87E-03 1.97E-05 1 .Ol E-03 6.87E-03 4.89E-05 6.42E-03 4.09E-06 
1.04E-01 1 .OOE-05 7.92E+O3 150E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42B-05 529E-03 3.22E-06 
7.90E-02 9.1 OE-06 1 .lOE+O3 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 3.05E-04 
7.36E-02 1 .13E-05 3.50E+O3 1.67E-01 5.74E-03 2.27E-05 1 .lOE-03 5.74E-03 5.33E-05 4.54E-03 1.12E-05 * 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09l14lOQ 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
,ntake= SxlR, xKxEFxED 

BWxATxR,xCF 

WHERE: K=: 2.19 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 

BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,555 Averaging time for noncarcinogenic exposures (days) 
R, = : 0.825 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (L/m3) 
Unit Dose 
Lifetime Chronic Daily Intake = 8.OE-04 (min-m3-shower)/(kg-day) 
Chronic Daily Intake = : 8.OE-03 (min-m3-shower)/(kg-day) 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4100 

CHEMICAL 

1 ,BDichloropropane 
Benzene 
Chloroform 
Trichloroethene 
cis-I ,BDichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

(mglm’- min Intake Intake Factor Risk Risk Quotient 
- shower) (m&/day) (m@q$day) (mSn<glday)-’ (m@kff/day) 
2.30E-04 1.8E-07 1.8E-06 1 .l4E-03 NA NA 1.6E-03 7.6% 
2.48E-04 2.OE-07 2.OE-06 2.90E-02 1.70E-03 5.8E-09 8.4% 1.2E-03 5.5% 
1.99E-04 1.6E-07 1.6E-06 8.1 OE-02 8.60E-05 1.3E-08 18.9% 1.9E-02 87.0% 
l.O4E-02 8.3E-06 8.3E-05 6.00E-03 5.OE-08 72.7% NA NA 
8.77E04 7.OE-07 7.OE-06 NA NA NA NA 

Total 6.9E-08 100.0% 2.1 E-02 100.0% 
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RISK ASSESSMENT SPREADSHEET - INHALATlqN OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 - APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4100 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 
Intake= SxlR, xKxEFxED 

BWxATxR,xCF 

I WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

K=: 2.19 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 730 Averaging time for noncarcinogenic exposures (days) 
R, = : 0.825 Air exchange rate (mine’) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 

l.lE-03 (min-m3-shower)/(kg-day) 
3.7E-02 (min-m3-shower)/(kg-day) 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 2 -APPLE ORCHARD LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

I 1 Lifetime 

I CHEMICAL I S Chronic Daily 
(ms/m’- min Intake 

1,2-Dichloropropane 
Benzene 
Chloroform 
Trichloroethene 
cis-1,2-Dichloroethene 

1 

- shower) (mg/kg/day) 
1 2.30E-04 1 2.5E-07 

2.48E-04 

I I 

2.7E-07 
1.99E-04 2.1 E-07 
l.O4E-02 1 .I E-05 

1 8.77E-04 1 9.4E-07 

Chronic Daily 
intake 

(m9/kglday) 
8.6E-06 
9.3E-06 
7.5E-06 
3.9E-04 
3.3E-05 

(mg/kg/day)-’ (m&j/day) I I 
1 l.l4E-03 1 NA I NA 1 7.6E-03 1 7.6% 

2.90E-02 
8.1 OE-02 
6.00E-03 

I 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

Hazard Percent 
Quotient Hazard 

Quotient 

I I NA I NA 
Total 1 9.2E-08 1 100.0% 1 l.OE-01 1 100.0% 
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CALCULATION OF t*, T, AND B FOR RDX 
ACCORDING TO USEPA DERMAL GUIDANCE (USEPA, 1992) 

Step 1 
Calculation of Kp (if none provided) 
log Kp = -2.72 + 0.71 log(Kow) - 0.0061 MW 

Compound 
RDX 

log (Kow) 
0.87 

MW 
222.1 

109 (KP) 
-3.46 

KP 
1.90E-02 

Kow and Kp from Risk Assessment Information System (RAIS) 
(http://risk.lsd.ornI.gov/cgi-bin/toflOX-9801) 

Step 2 
Calculation of B 
B = Kow/l .OE-4 

Compound 
RDX 

Kow B 
7.41 E+OO 7.41 E-04 

Step 3 
Calculation of log Dsc/lsc and Dsc 
Log Dsc/lsc = -2.72 - 0.0061 MW 
Des = diffusivity of a substance within the membrane (cm2/hr) 
Isc = thickness of the stratum corneum (= 1 .OE-03 cm) 

Compound 

RDX 

MW 

222.12 

log (Dsckc) 

-4.07 

Dsc 
(cm2/hr) 
8.42E-08 

Step 4 
Calculation of T 
T = Isc2/6Dsc 

Compound 
RDX 

Isc Dsc 
1 .OOE-03 8.42E-08 

Step 4 
Calculation oft* 

If Bc0.1, t* = 2.4 T (case 1) 

IfO.l <B<l.l7,t*= (8.4 + 6 log B)T (case 2) 

If B > 1.17, t* = 6(b-(b2-c2)*.5)T (case 3) 

Case 1 

Compound (h:r) 
RDX 4.75 

RDXDADCalc.xls Page 1 of 1 

T 
1.98 

g/14/00 2:41 PM 
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SITE 3 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

SCWWIO 
rimeframe 

Future 

bsurface Soil(l) 

Surface Soil 

Exposure 
Medium 

ubsurface Soil Entire Site 

Air 

Surface Soil 

Air 

Air 

lpors and Particulates in 
Air - Entire Site 

Entire Site 

lpors and Particulates in 

Air - Entire Site 

Surficial Aquiler 

Receptor Population 

Maintenance/Utility/ 

Construction Workers 

MaintenancaRltilityl 
Construction Workers 

Receptor Exposure Otl-Site/ Type 01 Rationale for Selection or Exckmion of Exposure Pathway 
Age Route Off-Site Analysis 

Adult 
Ingestion On-site r&ant(P) Excavation/construction or intrusive activities may occur at the site. 

Denal On-site Quant Excavation/construction or inhusive activities may occur at the site. 

Adult Inhalation On-site Qual(3) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs (4)for transfers from soil to air. 

\I1 Potential Receptors, i.e., 
Workers, Recreational 

Ingestion 
Adult, Child, 

~~r~;,‘~r?$~n,~d Adolescent Dermal 

Future Residents 

On-site 

On-site 

Exposure to surface soil may occur if potential receptors are exposed during 

Quant(2) typical raceptor-related activities, such as digging and playing. 

Exposure to surface soil may occur if potential receptors are exposed during 

CUant(2) typical receptor-related activities, such as digging and playing. 

UI Potential Receptors, i.e.. 
Workers, Recreational 

Adult, Child, lnha,ation 
Users, Trespassers, Day Adolescent 

Care Center Children, and 
Future Residents 

MaintenanceNtilityl Adult 
Ingestion 

Construction Workers Dermal 

Full-time Employees, Ingestion 
Recreational Users, Adult, Child, 

Trespassers, Day Care Adolescent 

Center Children Dermal 

Ingestion 

Adult and 
Residents Child 

Dermal 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 

Qual(3) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs (4)for transfers from soil to air. 

None Minimal exposure is anticipated. 

Quant Excavation/construction or intrusive activities may cccur at the site. 

None Surficial aquifer is not expected to be used as a domestic water supply. 

None Sudicial aquifer is not expected to be used es a domestic water supply. 

Although it is unlikely that shallow groundwater at the site would be used as a 

Quant domestic water supply. This scenario is included to aid in future risk 

management decisions. 

Although it is unlikely that shallow groundwater at the site would be used as a 

Quant domestic water supply. This scenario is included to aid in future risk 

management decisions. 

MaintenanceiUtility/ 
Construction Workers 

Full-time Workers 

Adult 

Adult 

Inhalation 
Outdoor 
On-site 

Quant 
Workers may be exposed to volatile organic compounds volatilizing from 
groundwater into outdoor ambient air. 

Indoor and 

Inhalation Outdoor Quant 
Workers may be exposed to volatile organic compounds volatilizing from 

On-site 
groundwater into indoor and outdoor ambient air. 

Recreational Users Adult Inhalation 
Outdoor 
On-site 

None 
Exposure of recreational users to vapors from groundwater is expected to be 

minimal. 

Trespassers Adolescent Inhalation 
Outdoor 

On-site 
None 

Exposure of trespassers to vapors from groundwater is expected to be 

minimal. 

Child Inhalation 
Indoor 

Quant 
Children may be exposed to volatile organic compounds volatilizing from 

Day Care Center Children On-site groundwater into indoor ambient air. 

Indoor and Future residents may be exposed to volatile organic compounds volatilizing 

Residents 
Adult and Quant 

Child 
Inhalation Outdoor from groundwater into indoor and outdoor ambient air and while bathing or 

On-site showering. 



Scenario 
Tknetrame 

Future 

Medium 

Surface Water 

Sediment 

Exposure 

Medium 

Surface Water 

Air 

Sediment 

SITE 3 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

Exposure Point Receptor Population Receptor Exposure On-SW Type of 
Age Route Off-Site Analysls 

Rationale for Selection or Exclusion of Exposure Pathway 

On-Site Ditches and 
Paint Branch Creek 

Maintenance/Utility/ 
Construction Workers 

I Day Care Center Children 

I Resident 

rapors from Water in On- 
site Ditches 

I 
All Potential Recel: btors Adult, Child, 

Adolescent lnhaiation 

On-Site Ditches and 
Paint Branch Creek 

Adults 
Ingestton 

Derrnal 

Child 
Ingestion 

Dennal 

+ 

Adult and 
Ingestion 

Child 
Dermal 

On-site 

On-site 

On-site 

On-site 

On-site 

None Minimal exposure is anticipated. 

Quant 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

None Minimal exposure is anticipated. 

None Minimal exposure is anticipated. 

Quant Receptors may be exposed during on-site activities. 

On-site Quant Receptors may be exposed during on-site activities. 

On-site 1 Quant Receptors may be exposed while trespassing on-site. 

On-site 

On-site 

On-site 

On-site 

On-site 

Quant Receptors may be exposed while trespassing on-site. 

None Minimal exposure is anticipated. 

None Minimal exposure is anticipated. 

Quant 
Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions. 

Quant 
Although the scenario is unlikely, a residential scenarfo is included to aid in 
future risk management decisions. 

On-site None Minimal exposure is anticipated. 

MaintenanceAJtilityl 
ConstNction Walkers 

Adults 
Ingestion 

Dennal 

On-site 

On-site 

Quant 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

Quant 
Workers may be exposed in the course of work activities, such as digging 
trenches. I I I 

Full-time Workers Adults 
Ingestion On-site None Minimal exposure is anticipated. 

None Minimal exposure is anticipated. 
te Chant Receptors may be exposed during on-site activities, 

Recreational Users Adults 
Ingestion On-si _. 

Dartnal On-site Quant Receptors may be exposed dudng on-site activities. 

Trespassers Adolescent 
Ingestion On-site Quant Receptors may be exposed while trespassing on-site. 
Dermaf On-site Quant Receptors may be exposed while trespassing on-site. 

Day Care Center Children Child 
Ingestion On-site NOW Minimal exposure is anticipated. 
Derrnal On-site None Minimal exposure is anticipated. 

Ingestion On-site Quant 
Although the scenario is unlikely, a residential scenario is included to aid in 

Resident 
Adult and future risk management decisions. 

Child 
Dermal On-site Quant 

Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions. 

Footnotes: 

1 Subsudace soil is defined as soil collected from depths greater than 0.5 feet below ground surface (bgs). 

2 Quantitative. 

3 Qualitative. 

4 Soil Screening Levels (USEPA, May 1996). 



SITE 3 - TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTIAL CONSTKUENTS OF CONCERN -SURFACE SOIL 
SITE 3 -PISTOL RANGE LANDFILL 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 3 

Concflnlration RI&Based Potential Rationale for 

used for 
Background PCOC 

Potential 

Value (4) Screening 
ARARI 

ARAW PCOC Contaminant 

screening (3) TEC Value 
TBC m4 Deletion or 

Level (5) SOWS 
2300 IN 

Selactlon (61 
0.067 NA 590 SSL-MIGR NO BSL 



SITE 3 _ TABLE 2.1 

OCCURRENCE, DISTRIBUTtON, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN-SURFACE SOIL 
SITE 3. PISTOL RANGE LANDFtLL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 3 

CAS Range Of CO”CtM~SdlCi” 
Risk-Based Potential Rationale for 

Chemical 
Potential 

Number Nondetects used for 
Background PCOC 

ARAW 
ARAW PCOC Contamlnsnt 

Conmntratkxl (1) (21 Screening (3) 
value (4) screening 

TBC Value 
TBC nag Deletion 0, 

7440-36-O Antimony 1.3 L 1.3 
Level (5) 

L 
S0W.X 

wvh2 3ss1110100 
Selection (61 

1113 0.62 - 0.76 1.3 NA 3.1 N 0.3 SSL-MIGR No ESL 

7440.36-2 Arsenic 
NA 

2 K 7.1 w+a 3ss1150100 13/13 71 NA 0.43 c 1 SSL-MIGR No EKG 

7440-39-3 Barium 
750 SSL-INH 

22.9 60.1 w4’Q 3551040100 13Jl3 60.1 NA 550 N 82 SSL-MIGR No BSL. BKG 

7440-43-S Cadmium 
690000 SSL-INH 

0.3 0.3 wW 3551150100 l/13 004-0.05 0.3 NA 76 N’ 0.4 SSL-MIGR No BSL 

7440-70-2 Calcium 
1800 SSL-INH 

530 3700 w4M 3ss1140100 13J13 3700 NA NA NA NO NUT 

7440-47-3 Chromium 0.4 
NA 

22.5 mm3 3551140100 1w13 22.5 NA 23(10) N 2 SSL_MIGR NO BSL, BKG 

7440-48-4 Cobalt 
270 SS/INH 

2.3 13.2 w% 3551070100 1313 13.2 NA 470 N NA NO BSL, BKG 

7440.508 copper 8.6 
NA 

J 31.1 J w% 3551120100 1313 31.1 NA 310 N NA NO BSL 

7439-89-6 Imn 
NA 

7510 22900 ms@ 3ss1070100 t3/13 22900 NA 2300 N NA NO BKG 

7439-92-1 Lead 7.9 
NA 

308 wb 3ss1110100 13/13 308 NA 400 (11) NA NO BSL, EKG 

7439-95-4 Magnesium 433 
NA 

2620 wW 3551070100 1303 2620 NA NA NA NO NUT, BKG 

7439-96-5 Mal?ganese 
NA 

348 644 wW 3551070100 13J13 644 NA 166 (12) N NA No BKG 

7439-97-6 Mercury 
NA 

0.14 014 mg/ko 3551090100 l/13 0.06 - 0.24 0.14 NA 2.3(13) N 0.1 SSL-MIGR NO BSL, BKG 

7440-02-O Nickel 
10 SSL_INH 

4.6 18 “mg 3ss1070100 1203 8.5 18 NA 160 N 7 SSL-MIGR No BSL, EKG 

7440.09-7 Potassium 296 
13000 

J 
SSL-INH 

1510 J wk4 3551070100 1313 1510 NA NA NA NO NUT, BKG 

7782-49-2 Selenium 
NA 

0.73 J 1.6 J mg/kg 3551140100 9/13 0.62 - 0.76 1.6 NA 39 N 0.3 SSL-MIGR No BSL 

7440-22-4 Silver 
NA 

0.23 0.69 “mg 3551140100 2i13 0.15. 0.19 0.69 NA 39 N 2 SSL-MIGR No BSL, EKG 

7440-23-5 Sodium 
NA 

21.9 44.1 mglkg 3ss11401,00 10113 19.7.21.4 44.1 NA NA NA NO NUT 

7440-62-Z Vanadium 
NA 

13.6 43.9 mfw 3551140100 13413 43.9 NA 55 N 300 SSL-MIGR No BSL. EKG 

7440-66-6 zinc 
NA 

19.4 J 121 J mslks 3ss1150100 1313 121 NA 23M) N 620 SSL..MIGR No BSL 
NA 
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Risk-Based Potential Rationale for 

CAS Ct2nZ:c.n ~~~~~ CJfZ2rZn ~~~~~~ Unite ‘ZZZ’ “‘ir 
Range of Concentration 

Frequency Nondelectr used for 
Background PCOC 

Potentlol 
ARAW PCOC Contaminant 

Number 
Chwnfcal ARAW 

TBC Deletion or 
(1) 1’) Concentntfon (2) Screening (3) 

Value (4) Screening 
TBC Value -g 

Level (5) SOWCe Selection (61 
BOO-Bday (total) 77 100 "Jnmn R9Cln!Jnlnn 3/P .nn .,A b.t* I NA NO NTX 

Chemical Oxygen Demanq 47ooO 77000 ” NA NO NTX 
TTLll ICI7 ^U I ,? 66 Nb N” NTX 

J-3 _--.1--.-- -- I”” I”)_ I.” 

9/L 3ss1110100 414 77000 NA NA 
NA NA . ..I I I,““OI, ,)A’ -.- “.- 3ss1110100 414 5.6 

hntal Ornank Cartm I 5700 I I 15ow I I mg/kg 3ss1110100 414 16000 NA NA 1 NA 1 No 1 NTX 

@swiated &moles: 

3ss1020100 

3551040100 

3ss1050100 

3551060100 

3ss1070100 

3SS1060100 

3ss1090100 

3.%1100100 

3ss1110100 

3ss1120100 

3SS112OlM)-0 

3ss1130100 

3ss1140100 

3ss1150100 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used lor screening purposes. 

4 To determine whether metal comentratiow are within background levels. a comparison of site concentrations 
with Base-wide background data was made by means of the Wilcoxon Rank Sum Test If the Wilcoxon Test 

determined that a constituent corantratio” was not signifkanly different from background, that 

chemical was not selected as a PCOC. 

5 The risk-based soil COPC screening level for residentid land use is presented. The value Is based on a 
target hazard quotient al 0.1 lor noncarcinogens (denoted with a ‘N’ flag) or a” incremental cancer 

risk of lE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, Apdl 1999). 

6 The chemical is selected as a PCOC il the maximum detecled concentration exceeds the risk-based 

PCGC screening level and lacilitywlde background levels. 

7 alpha-Cfmrdane and gammachlordane as Chlordsne 

6 Endosulfan Sulfate as Endwlfan. 

9 Enddn Aldehyde as Enddn 

10 Hexavalent Chromium. 

11 OSWER soil screening level for residential land use (USEPA, July 1994) 

12 Manganese-Nonfood 

13 Mercury as Mercuric Chloride 

Bolded values fndfcata that the maximum concentrotlon exceeds the specified CriteriOn. 

Definitions: 

ARARflBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 

J = Estimated Value 
./,_ 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 
_. . 

N = Noncarcinogen 

NA = Not Applicable/Not AvailaMe. 
. . . . . 

PCOC = Potential Constituent of Concern 

SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) (USEPA. May 1996) 
SSL-MIGR = Soil Screening Level for migration from soil to groundwater. Dilution and Attenuation .- “’ 

RatioMle Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Wathin background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicily lnlormation 
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Cl 
Exposure Medium: SurfacalSubrurface Sol1 
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rI 
Exposure Yedlum: Sutface I Subsurface Soil 

CAS ChOmid 
LocatIon of Detection 

u”l,n,or Cancantration y”;;;; Units 
Range ot Concantration 

Maximum 
NUllbe? 

FrIXjll~ftCy Nondetects used tar 
Background 

(‘1 (1) Concmtratlon (1) (2) screening (3) 
value (4) SC~fli~~ 

Level 651 TEC Value ‘vati 
“.“J MI=u.n,. 

SOUrCe S&ctlon (“, 
5103-74-2 gamma~Ch!ardane 0.0057 J 0.015 mgkg 3SU10503M) 4ll6 0.0019.0.0023 0.015 NA 1.6(7) c 0.5 SSL-MIGR No BSL 

20 SSL-INH 

1024-57-3 Heptachlor Epoxide 0.0016 J 0.0019 J w@g 3SS1120100 1116 0.0019 - 0.0023 0.0019 NA 0.07 c 003 SSL-MIGR NO BSL 

5 SSL-INH 
7429-90-5 Aluminum 3160 13700 m&g 3ss11401w ISI18 13700 NA 7600 N NA NO EKG 

NA 

7440-36-O Antimwy 1.3 L 13 L m&g 3SS1110100 1116 0.62 - 0.76 1.3 NA 3.1 N 0.3 SSL_MIGR No BSL 

NA 

7440-36-2 Arsenic 1.7 K 7.1 mg/kg 3ss1150100 17l1.5 0.56 7.1 NA 0.43 c 1 SSCMIGR No BKG 

750 SSL-INH 
7440-39-3 Barium 12 82.9 mgkg 3SU1050300 liVl6 62.9 NA 550 N 62 SSL_MIGR No SSL,EKG : 

690000 SSLMINH 

7440-43-9 Cadmium 0.3 0.3 m#g 3SS1150100 1116 0.04 - 0.05 0.3 NA 7.6 N 0.4 SSL-MIGR No ESL 

1600 SSL-INH 

7440-70-Z Calcium 264 3700 m#g 3SS1140100 . 15/16 165-188 3700 NA NA N NA NO NUT .: 

NA 

7440-47-3 Chromium 6.1 22.5 mgrkg 3SSl140100 18116 22.5 NA 23(10) N 2 SSL-MIGR No ESL. BKG v 

270 SSL-INH 

7440-46-4 Cobalt 2.3 13.2 w3& 3ss1070100 18/16 13.2 NA 470 N NA NO BSL. BKG 

NA 

7440-50.6 Copper 3 J 31.1 J mglk9 3SS1120100 l&!&6 31.1 NA 310 N NA NO BSL 

NA 

7439-69-6 Iron 4100 22900 WJm 3ss1070100 16/16 22900 NA 2300 N NA NO BKG 
NA 

7439-92-1 Lead 5.5 306 mgag 3ss1110100 l6/18 306 NA 400(11) N NA No BSL, BKG 

NA 

7439-95-4 Magnesium 274 2620 mg/kg 3ss1070100 18/16 2620 NA NA N NA NO NUT 

NA 

7439-w-5 Manganese 31.2 644 mW9 3551070100 18/16 644 NA lW(l2) N NA VeS ASL 

NA 

7439-97-6 Menwry 0.14 0.14 mg/kg 3551090100 1118 0.06 - 0.24 0.14 NA 2.3(13) N 0.1 SSL-MIGR No BSL. EKG 

10 SSCINH 

7440-02-O Nicka 2.3 16 wY%l 3551070100 17/16 6.5 18 NA 160 N 7 SSLeMlGR No BSL 

13000 SSCINH 

7440-09-7 Potassium 174 J 1510 J ww3 3ss1070100 18/16 1510 NA NA N NA NO NUT, BKG 
NA 

7762-49-2 Selenium 0.73 J 1.6 J mgJxg 3551140100 10/16 0.62 .0.76 1.6 NA 39 N 0.3 SSLeMlGR No BSL 
NA 

7440-22-4 Sihwr 0.23 0.69 m*g 3SSll40100 2il6 0.15-0.19 0.69 NA 39 N 2 SSL-MIGR No BSL, EKG 
N.A 

7440-23-5 Sodium 21.9 49.4 mglcg 35111060300 14/16 19.5 - 21.4 49.4 NA NA NA NO NUT 

N NA 
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71 
Exposure Msdlum: Surfaca I Subaurfaca Sol1 

CAS 
Chemical Co~:~~o” y&ye: coz::;o” y&y lJn,ts LM:;::z’ Detec’io” 

Range ol Conca”tration 
Risk-Based 

Potential 
Potential 

Numb Frequency Nondetects Used for 
Background PCOC 

ARAW 
ARAW PCOC 

(1) (1) Concentration (1) (2) Screening (3) 
vskla (4) Screening 

Lwal(5t 
TBC Value 

TEC flag 

7440-62-Z Vanadium 
Sourcs 

7.6 43.9 w% 3551140100 lW18 43.9 NA 55 N 300 SSL-MIGR NO 

NA 

7440-66.6 Zinc 19.4 J 121 J mglk9 3ss1150100 lW16 121 NA 2300 N 620 SSL-MIGR NO 

NA 

121-62-4 RDX 0.04 J 004 J mm9 3su1040300 l/16 05 0.04 NA 5.6 C NA NO 
NA 

ROD-5day (total) 77 1Oil ma/L 3SS1020100 2l2 100 NA NA NA NO 
Chemical Oxygen Demand 47OQO 77000 m&s 3ss1110100 414 77000 NA NA NA NO 

TTNUSIT pH 2.3 5.6 3551110100 414 56 NA NA NA NO 

TTNUS22 Total Organic Catin 5700 15000 mmg 3ss1110100 414 NO 

Associated Samoles: 

3ss1020100 

3ss1040100 

3551050100 

3SS1060100 

3ss1070100 

3SS1060100 

3ss1090100 

3ss1100100 

3ss1110100 

3551120100 

3SSllPOlMl-AVG 

3SS1120100-0 

35.s1130100 

3551140100 

3551150100 

3SU1020200 

35u1040300 

35111050300 

3su106O300 

35u1070300 

Footnotes: 

1 Sample and duplicate are counted as two &parale samples when determining the minimum and maximum 

detacted cowantrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detacted cwmxntration is used for screening purposes 

4 To determine whether metal cow%ntrations are within background levels. a compadson of site concentrations 

with Base-tide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

datenninad that a Mnslituenl concentration was not significanty different from background, that 

chemical was not selactad as a PCCC. 

5 The dsk-based soif COPC screening level for residential land use is presented. The value Is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or a” incremental cancer 

risk 01 lE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA. Region Ill; April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 alphaChordane and gammachlordane as Chlordane. 

6 Endosulfan Sulfate as Endosulfan. 

9 Endrin Aldahyde as Endrin. 

10 liexavafent Chromium. 

11 OSWER soil screening level for residential land use (USEPA, July 1994) 

12 Manganese-Nonfwd 

13 Mercury as Mercuric Chlbiida 

Definitions: 

ARAWTBC = /ipplicable or Relevant and Appropriate RequiremenVro Be Considered 

c = carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicable/Not AvailaMe. 

PCOC = Potential Conslituent of Concern 

SSL-INH = Soil Screening Level for transfers lrom soil lo air (Inhalation) (USEPA. May 1996) 

SSL-MIGR = Soil Screening Level for migration from soil to groundwater, Dilution and Attenuation 

Rationale Codes: 

For SeleCtion as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

EKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity lnfonatlon 

Bolded values Indicate that the maximum concentration exceeds the specified crltarlon. 
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DetectIon 
Frequency 

(1) 

,“.._.“““. .“._ 

%GW470001 7/l 0 3.3 37.4 NA 220 N 
3GW470001 5/10 2.4 115 NA 150 N 13001 FED 

1 @L 1 3GW470001 9/l 0 314 91500 NA 1100 N 

3GW470001 1OllO 0 NA NA ( k 

I , 55.4 1 @S/L 1 3GW470001 7110 7.5 , 55.4 , 100 1 FED 

I , 63.3 1 1 @L [ 3GW470001 1 3110 2.1 , 63.3 , NA NA 1 h 
1 we/L 1 3GW470001 1 1110 1 2-507 1 226 1 NA ( 1100 INI 

0.75 1 ] 84/L 1 3GW1070001 1 1110 0.5 , 0.76 , NA 1 160 ( N j NA h 
1-n I ^ .̂.. r̂ .,nn r̂ I .,.̂  ,.C 1 11”. , 
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CAS 
Number 

Chemical 
Concentration Risk-Bawd 

Potential 
Potential RatIonala for 

Used for 
Background PCOC 

ARAW TBC 
ARAW PCOC Contaminant 

Scraenlng (3) 
value (4) scredng 

Level (5) 
V8lUe 

TBC flea DeferIon or 
SOU,cS Saledlon (61 

3GW102OCOl 

3GW1040001 

3GW107MW)l 

3GW170001 

3GW160001 

3GW16ooO1-D 

3GW190001 

3GW470001 

3GW770001 

3GW76D0001 

3GW76SOOOl 

FOOt”OtaS: 

1 Sample and duplicate are counted as fwo separate samples when determining the mlnimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitatfon limits. 

3 The maximum detected concentration is used for screening purposes. 

4 TO determine whether metal rxmentratlons are within background levels. a comparison of site CO17ca”tratfO”s 

with Base-wide background data was made by means 01 the WilCoxon Rank Sum Test. If the Wilcoxan Test 

determined that a constituent concentration was not signifffaniy different from background, that 

chemical was not selected as a PCCC. 

5 The dsk-based soil PCOC screening levai for residential tap water use is presented. The value is bawd on a 

target hazard quotient of 0.1 lor noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk 01 1 E-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1999). 

6 The chemfcti Is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 Secondary MCL, based on aesthetic water quality (i.e., color. odor, taste. etc.). 

6 Hexavalent Chromium 

9 Manganese-Nonfood 

10 Mercury as Mercuric Chloride 

11 Heal@ based action level (California Department of Health Services. January, 1699) 

Bolded wdues lndlcate that the nwlmum concentration excaeds the apacified crfterlon. 

ARAFUFSC c Applicable or Relevant and Appropriate RequfremenVTo Be Considered 

C = Carcinogen 

PCOC = Potential Constituent of Concern 

FED-AL = Federal Actirm Level (USEPA. October. 1996) 

FED-MCL = Federal Maximum Contaminant Level (USEPA. October 1996) 

J = Estimated Value 

K = Value Estimated wim a High Bias 

L = Value Estimated with a Low Bias 

N = Nocarcinogen 

NA = Not ApplkabWNot AvailaMe. 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essenlial Nutrient 



SITE 3 -TABLE 2.4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN -SURFACE WATER 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

A,, 
Exposure Medium: Surface Water 

Risk-Based Potential Rationale for 
CAS 
Number 

Chemical conM:;:~ort t;;;z ccr~~ti~o” yp;;y units LMzK::f -;: NJ;ig$2) ~~~~(~ B;zzd pcoc p~:z ATRsAcR/ p;f; c;z;;$ Frequency 
(1) Corlcentratlort screening 

Level (5) TfJC Value SOWX Selection (6) 
108-46-7 1,4 Dilorcbe”ze”e 0.14 J 0.14 J rLv- 3sw1003001 l/5 1 0.14 NA 0.47 c 4w NRWQC No BSL 
127-18-4 Tetrachloroethene 0.1 J 0.1 J PM- 3sw1OwcO1 l/5 1 0.1 NA 1.1 c 0.8 NRWGC No EISL 
79-01-6 Triohloroethene 0.17 J 0 21 J POA 3SWlOwxOl 3/5 1 0.21 NA 1.8 C 27 NRWQC No BSL 
108-60.1 2,2’-Oxybis(l&loropropane) 5 5 PQR 3sw1ooo001 l/5 5 5 NA 0.26 C 14w.l NRWQC Yes ASL 
95-95-4 - 2,4,5-Trichlorophend 20 20 No- 3sw10@3001 l/5 20 20 NA 370 N 1 NRWQC No BSL 
grLfu%.~ 7 4 GTrichloroohend 5 5 PQA 3sw1003001 l/5 5 5 NA 6.1 C 2 NRWQC No BSL 

ivcu-w4 -IUII.~IUIII 3sw1oooMl1 l/5 26.8 - 40.2 55.6 NA 3700 N NA No BSL, EKG --.- --.- . ” 
7441x39-3 Barium 46.2 51.5 KIR. 3sw1010001 515 51.5 NA 260 N loo0 NRWQC No BSL 
7440-43-9 Cadmium 0.22 K 0.24 K ws- 3sw10.40001 2l5 0.2 024 NA 1.8 ,N NA No BSL, BKG 
74070-2 Calcium 28403 29700 I@- 3sw102ooo1 515 29700 NA NA NA No NUT 
7AAw5ru) c-, 1.5 K 2.1 K Id- 3sw1030001 2/5 0.8 2.1 NA 150 N loo0 NRWQC No BSL, BKG 
,-.- “” - -Irr-. 

I -xll I I I 3SW1010001 607 NA 1lM) N 300 NRWGC No BSL 

10900 NA NA NA No NUT 

429 NA 730 N 50 NRWQC Yes ASL 

610 NRWQC No BSL, BKG 

__-. 

1439-965 Manganese 305 429 Pen 3sw1010001 515 
744002-O Nickel 1.6 K 5.7 1 K Pg/L 3sw101cOO1 415 1.2 1 5.7 1 NA 1 73 IN 1 
7AAhno.7 Pntlsrillm 4R6n 5480 I u!#J- 3sw1040001 515 I 5480 1 NA 1 NA 1 1 NA No NUT 

, -  _” .  .  _ . _ . “ . . .  I 
7AAh2.%5 ISodium I 20503 I I 22300 I 1 wl. 1 3sw1010001 1 515 ] 1 223cil NA NA NA No NUT 

K I uniL 1 3SWlO2OCOl 1 l/5 1 9-22.8 1 30.1 NA 1103 N 5ooO NRWQC No BSL 

200 NA NA 250000 NRWQC No NTX 

.._ -__ _..... 
74-l&66-6 IZinc 1 30.1 1 K 1 30.1 I I .- I 
TTNUS21 ITotal Dissolved Solids 1 180 1 I 200 1 1 w/L 1 3SW1020001 1 515 1 I 

Associated Samples: 

3sw10000( 

3sw10100( 

3sw1020031 

3sw103ooo1 

3sw1040001 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation litits. 

3 The maximum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations are within background levels, a comparis0” of site concentrations 

with Base-wide background data was made by means of tha Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not significanty different from background, that 

chemical was not selected as a PCOC. 

5 The risk-based soil COPC screening level for residential tap water use is presented The value is based on a 

target hazard quotient of 0.1 for “oncarcinogens (denoted with a ‘N’ flag) or an incremental cancar 

risk of 1 E-8 lor carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-wide background lavaIS. 

7 Manganese-Nonfood 

Definitions: 

ARAFl/TBC = Applicable or Relevant and Appropriate RequiremenV 

To Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicabla’Nof Available. 

PCOC = Potential Constituent of Concern 

NRWQC = National Recommended Water Quality Criteria (USEPA. April 1999) 

Rationale Codes. 

For Selaction as a PCOC: 

ASL = Above PCOC Screening Level 

Bolded values lndlcate that the maxlmum concentration exceeds the specified criterion. 
---- 

For tllmlnatlon as a vtiuc;: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity Information 
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Risk-Based 
PDtential 

Potentkd Rationale for 
CAS 

Chemicnl ARAW 
ARAW PCOC Contaminant 

Number 
Concentration 

Level (51 
TBC Value 

TSC F&l Deletion or 
SOWC0 Selection (6) J 

56-55-3 Benzo(a)anthracena 0.044 J 0 048 J ! nglkgl 3SDl04000l 1 2/5 1 0.36- 0.42 1 0.048 1 NA 1 0.87 1 C 1 NA 1 NA 1 NO 1 BSL 
50-32-8 Benzo(a)pycene 0.054 J 0.054 J mg/kgl 3SD1040001 1 114 1 0.36 - 0.42 1 0.054 1 NA / 0087 1 C 1 NA 1 NA 1 No 1 BSL 
%-GLQQ.:, R~mo,h\Llunnth.“e 0 OR:, J cl OR2 J mgkg( 3501040001 1 114 ( 0.36-0.42 1 0.082 1 NA 1 0.87 ICI NA 1 NA 1 No 1 BSL 

I - .I 
_“_““_ - - . . - _  ~ _ , . .__ ._ . . . . ._ . ._  _.___ I -.--- I 
218-01-9 ]Chrysene 1 0.042 1 J 1 0.053 1 4 mgikgl ~SD~O~OOOI 1 Z/S 1 0.36- 0.42 1 0.053 ] NA I 87 1 C I NA 1 NA I No I BSL I 
206-44-O lFluoranthene 1 0.062 1 J 1 0.07 1 J ,mgkgl 3501040001 I 2l5 1 0.36-0.42 I 0.07 1 NA I 310 I N[ NA I NA 1 No 1 BSL 

, J lmgkgl 3SD1000001 1 2I5 1 036-0.42 1 0.071 ( NA 1 230 1 NI NA ( NA ( No 1 B5L 
1 J 11 ,ng&gl 3SDl040001 ) l/5 1 0.0035-0.0042 1 0.00024 I NA f 1.9 1 til NA 1 1 . . NA ( No 1 BSL 

3SDi030001 I 4/5 I 0.0018 1 00024 I NA I 1.8 (7) I Cl NA I NA 1 No 1 BSL 
415 [ 0.035 1 0.077 1 NA ( 0.32 1 Cl NA 1 NA 1 No 1 BSL 

. . 

1 0.048 1 J ( 0.071 
1 0.00024 1 J 1 0.00024 

129-00-o Pyrene 
72-55-9 4,4’-DDE 

5103-71-9 alphaGhlordane 

11097-69-t Aroclor-1254 

11096-82-5 IA~CCM-1260 ] 0.02 
60-57-l lDielddn 1 0.00067 
Q*Q.D*.R IFndncltltnn I I 0000on62 

, J lw% 1 3501040001 1 l/5 1 0.035.0.042 1 0.02 ( NA I 0.32 1 L‘I NA 1 NA 1 No 1 BSL 
, J ,mgikgl 3SD1010001 1 3l4 [ 0.0035 1 0.0025 I NA I 0.04 j Cl NA I NA NO BSL 
1 J 1 WWJ 1 3SDl02000t I 2/5 1 0.0018- 0.002 1 0.00047 [ NA 1 47 ) N 1 NA 1 NA NO BSL 
, ,, ,__“_^I ncn.n.,nnn* I y,j 1 0.0018 1 0.00046 1 NA ] 1.8 (7) 1 C 1 NA ( NA NO BSL 

NA NA 1 NO 1 BSL,BKG 
NA NA 1 NA 1 NO 1 NUT.BKG 



SITE 3 -TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF POTENTtAL CONSTlTUENTS OF CONCERN - SEDIMENT 
SlTE 3 - PlSTOL RANGE LANDflLL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

CAS 
Number 

Ch6micnl 
Concentratton 

Associated Sampi- 

3SD1000001 

3SD1010001 

3SD1020001 

3SD1030001 

3S0104C!0J’ 

Fwtnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected cotxentration is used for screening purposes. 

4 To determine whether metal corantratiorts are within background iw?ls, a comparison of site concentrations 

with Base-tide background data was made by means of the Wikoxon Rank Sum Test. It the Wilcoxon Test 

determined that a constituent concentration was not signilicanty different from background, that 

chemical was not selected as * PCOC. 

5 The risk-based soil COPC screening levei lor residential land use is presented. ,The value is based on a 

target hazard quotient 010.1 lor noncarcincgens (denoted with a ‘N’ flag) or an incremental cancer 

risk of lE-6 tar carcinogens (denoted with a ‘c’ flag) (USEPA. Region 111, April 1999). 

6 The chemical is selected as a PCCC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and lacilitywide background levels. 

7 alphaGhordane and gammachtordane as Chlordsne. 

6 Hexavalent Chromium. 

9 OSWER soil screening level for residential land use (USEPA. July 1994) 

10 Manganese-Nonfood 

11 Mercury as Mercuric Chloride 

concsntration Risk-Based Potential Potential Rationale for 

used tar Background PCOC 
ARAW 

ARAW PCOC Contaminlnt 

Screening (3) vahm (4) Screening TBC Value TEC ml Deleuon or 
Lb-1 (5) SOWCe Setectlo” (6) 

Definitions 

ARAWTBC = Applicable or Relevant and Appropriate Requirementflo Be Considered 

C = Carcinogen 

J = Estimated Value 
K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not ApplicaM~Not Available. 

PCOC = Potential Constituent of Concern 

For SeleCtion as a PCOC 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = WIthin background levels 
BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity lntorrnation 

Bolded valws indicate that tha maximum concentration exceeds the specltied criterion. 



SITE 3 - TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

Maximum ( Maximum 1 EPC 11 ReasonableMaximumExposure Central Tendency Exposure 

Detected 

Concentration 

SAP EQUIVALENT ma/kg 1.82E-01 NA 3.03E-01 

Aroclor-1260 ale 1.50E-01 NA 4.30E-01 

Medium 

EPC 

Statistic 

95% UCL-T 

Maximum 

Medium 

EPC 

Rationale 

W -Test (1) 

W - Test (2) 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.47E-01 95% UCL-T W-Test(l) 

4.30E-01 Maximum W - Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed: 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

Table3F ‘oilSite3.xls 9/l 3/r- ’ 0158 AM 



SITE 3 - TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL/SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

fl 
Exposure Medtum: Surface I Subsurface So11 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum 

Mean Normal Detected 

Data Concentration 

BAP EQUIVALENT mt3b 1.86E-01 NA 3.03E-01 

Aroclor-1260 fwk2 l.l4E-01 NA 4.30E-01 

Manganese wtfkg 2.16E+02 NA 6.44E+02 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.28E-01 95% UCL-T W -Test (1) 

2.86E-01 95% UCL-T W-Test(l) 

352E+02 95% UCL-T W - Test (2) 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.28E-01 95% UCL-T W -Test (1) 

2.86E-01 95% UCL-T W-Test(l) 

352E+02 95% UCL-T W - Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 

Table3AIISoilSite3.xIs 9/l 3100 lo:58 AM 



SITE 3 -TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 
Exposure Medium: Groundwater 

Chemical Chemical 

r of of 

Potential Potential 

Concern Concern 

Arithmetic 

Mean 

- 
I 

5.60E-04 

7.10E-04 

6.30E-04 

3.37E-03 

3.19E-03 

8.55E-04 

6.87E-03 

1.59E-03 

1.62E-01 

1.78E+Ol 

l.O7E+OO 

6.54E-04 
- - 

EPC 

Units 

Units 35% UCLO 

Normal 

Data 

Maximum 

Detected 

Concentration 

Maximum 

Qualifier 

Central Tendency Exposure Reasonable Maximum Exposure 

Medium 

EPC 

Value 

Medium 

EPC 

‘Value 

6.55E-04 

9.99E-04 

8.19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.80E-03 

3.20E-01 

9.15E+Oi 

3.46E+OO 

8.10E-04 

Medium 

EPC 

Statistic 

95% UCL-1 

95% UCL-T 

95% UCL-1 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

Maximum 

Maximum 

Maximum 

Medium 

EPC 

Rationale 

W-Test(l) 

W-Test (1) 

W -Test (1) 

W-Test (1) 

W-Test(l) 

W -Test (1) 

W -Test (2) 

W-Test (1) 

W -Test (3) 

W - Test (2) 

W -Test (2) 

W - Test (2) 

Medium 

EPC 

Statistic 

95% UCL-1 

95% UCL-T 

95% UCL-1 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

Maximum 

Maximum 

Maximum 

Medium 

EPC 

Rationale 

W-Test(l) 

W-Test (1) 

W -Test (1) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

W - Test (2) 

W -Test (1) 

W - Test (3) 

W - Test (2) 

W - Test (2) 

W -Test (2) 

l.lOE-03 

2.60E-03 

1.80E-03 

2.90E-02 

2.10E-02 

3.30E-03 

350E-02 

7.30E-03 

6.88E-01 

9.15E+Ol 

3.46E+OO 

8.10E-04 

1,3-Dichlorobenzene 

1 ,GDichlorobenzene 

Benzene 

Chlorobenzene 

Trichloroethene 

Vinyl Chloride 

cis-1,2-Dichloroethene 

Arsenic 

Barium 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.55E-04 

9.99E-04 

8.19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.80E-03 

3.20E-01 

9.15E+Ol 

3.46E+O9 

8.10E-04 

J 

II Iron 

Manganese 

RDX 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 
(3) Shapiro-Wilk W Test indicates data are log-normally distributed. 

Table3’ te3.xls 9/l 3/r . r-I:58 AM 



i 
it 
i 

Chemical 

of 

Potential 

Concern 

ll;rn2,;nTs; chloropropane) 

SITE 3 - TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IrScenario Timeframe: Future 1 
Medium: Surface Water 
Exposure Medium: Surface Water 
c 

Units 

WL 
mg/L 

Arithmetic 

Mean 

3.00E-03 

361E-01 

95% UCLC 

Normal 

Data 

NA 

NA 

Maximum 

Detected 

Concentration 

5.00E-03 

4.29E-01 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

SOOE-03 Maximum NclO(1) 

4.29E-01 Maximum N<iO(l) 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

3.00E-03 Mean-N N<lO(i) 

3.6tE-01 Mean-N N-30(1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 surface water samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

Table3SWSite3.xls g/13/00 1058 AM 



SITE 3 -TABLE 3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 

Chemical 

of 

Potential 

Concern 

Arsenic 

Manganese 

Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

w&t 1.19E+OO NA 2.00E+OO wh 2.00E+OO Maximum N<lO(l) l.l9E+OO Mean-N N<lO(l) 

mq/kg 571E+02 NA 1.43E+03 L mg/kg 1.43E+03 Maximum N<lO(l) 6.71 E+02 Mean-N N<lO(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 sediment samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

Table3’ ?entSite3.xl.s 9113’ ‘0:59 AM 



TABLE 5.1 

NON-CANCER TOXlClTV DATA - ORAUDERMAL 
NSWCWHITE OAK, SILVER SPRINQ. MARYLAND 

1.4.D!chlcmbenzene 1 chronic 3.0E-02 
2.2’~oxyb4 S(lchlcfqMcp ane) 1 chronic 1 4.OE-02 [ mglkgday I 

TllOlUW3 chronic 1 5.OEd4 I mgntgday 1 

t BWE-02 
I 4.WE.02 I m@kQ-day I 
I 5.OOE.04 1 mgJkg-day 1 

Liver I / HEAST 1 07,97 
Blcod 1,ooO 1 IRIS 1 04/1z99 
Liver I 1,wQ 1 IRIS 1 M/12/99 

Arocb1254 chronic 2.OE-05 I mflgday 1 1 2.WEa5 1 mgkgday Immunological. Nails 1 300 1 04112/99 
A7ShC chrcaic I 3.OE-04 1 m!#kgday I 1 I 3.00~4 I mgfkkg-day I Skin.Vascolar I 3 1 IRIS 1 04/12/99 
Barium 1 ChrMllC 1 7.OE-02 1 mg’kg-day I 0.07 1 49OE.03 1 mgkg-day Kidney I 1,oW 1 IRIS I 04/1a99 

M/12/99 
04,12/99 32 041~99 
O-4/12/99 
&4/12/99 

Carban Tetrachloride 
Chlorobenzene 

chronic I 7.OE.04 1 mgrkg-day I 1 7.00E-04 I mplkgday [ Ll”M I l.ooO IRIS I 04112/99 
chrOnic I 2.OE-92 I mgtkoday I 1 \ 2.OOE.02 I mg%gday I Liver IDW 1 IRIS \ M/iz39 

Chlorofwm 
Chromium 
cis-1,2-Diffihlovxthene 

Cobak 1 chronic 1 6.OEO2 1 #“@g-day 1 

chronic i.OE-02 mflgday 

1 

1 
chronic 1.5E+OO m@XQday 0.025 
chronic 1 .OEd2 mglkgday 1 

D-day t Immunolcuical. 1 NCEA 1 M/la99 I 

l.WE-02 megday Liver l.ooo IRIS M/12/99 
3.75~.02 mflgday NOAEL l.ow IRIS M/12/99 
l.WE-02 mfykgday BlcGd HEAST 07197 

Cardin”aw,dar 
6OOE-02 I mg/ks 

Neurol&al I I 
I I HFAST I IT7197 1 chronic I 4. 

1 chronic 1 5.OEd5 I m!#kgday I 1 I MOE-05 1 mgfkgday 1 
1 chrOnic 1 3.OE-54 1 mgfkg- 

1.ow IRIS 1 04/12/99 
1 I 300Edi I mglkg-day I Liver/BlocdfGITract I 1 NCEA 1 04/12/99 

1-02 1 mgkQday 1 0.04 1 8.OOE-04 I mgfkgday I CNS I 1 1 IRIS 1 M/12/99 

o-da) 

ChrOnic 

rday Liver OTHER”’ c4/12/99 
gday CNS NCEA M/12199 

;gday 0.026 1.82E.04 I mgfkgday NOEL loo HEAST 07197 

3.0E-01 I mgfkgday I 1 I 3.WE-01 I mglkg-day Elccd 3 IRIS M/12/99 

I “SEW Navembsr 1998 
2 RID denal = ADoral x (Oral 10 Dermal Adjustment Factor) 
3 Dates of IRIS. HEAST. or NCEA 

Notes: RID = Reference dose 
CNS = Central Newxs System 
IRIS = Integrated Risk Information System, awline database search (USEPA, April 1999) 
MAST E Health EffectS Assessment Summary Tables (USEPA. July 1997) 
NCEA E USEPA Nalianal Center for Entircnmental Assessmen (USEPA RX Table. April 12.1999) 
NA = Not applicable since an oral RR) Is not available for this compound data 
NOAEL = NO Observed Adverse Effect Level 



TABLE 5.2 

NON-CANCER TOXICITY DATA -- tNHALATlON 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern RfC RfD (1) 

1,6Dichlorobenzene Chronic 

1,2Dichloroethane Chronic 

1,2Dichloropropane Chronic 

8.OE+O2 

4.9E+oO 

4.OE+OO 

2.29E-01 

1.4E-03 

l.l4E-03 

mg/kg-day 

mg/kg-day 

malka-dav 

4luminum Chronic 3.5E+OO 1 .OOE-03 w$W-day 

Barium 

Benzene 

Chronic 

Chronic 

4.9E-01 

6.OE+OO 

1.40E-04 

1.70E-03 

mg/kg-day 

malka-dav 

Beryllium I Chronic 1 FOE-02 -rlla/m35.70E-06 ma/ka-dav 

Cadmium I Chronic 1 2rOE-01 I ~ u;sT 570E-05 I malko-dav 

Carbon Tetrachloride -1 Chronic pI%% I3 ~~~ 1 ~~ 5.71 E-04 I- ~ ma/ka-dav 

Chlorobenzene 

Chloroform 

Manganese 

Mercury 

Tetrachloroethene 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

6.OE+Oi 

3.OE-01 

5OE-02 

3.OE-01 

4.9EtO2 

1.70E-02 

8.6E-05 

1.4E-05 

8.6E-05 

1.4E-01 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mgfkg-day 

IRIS = Integrated Risk Information System (Aprl 1999) 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBC Table, April 12,1999) 

Primary 

Target 

Organ 

Combined 

Uncertainty/Modifying 

Factors 

Sources of 

RfC:RfD: 

Target Organ 

Date 

Liver 

Nasal Mucosa 

100 IRIS 4/12/99 

NCEA 4/l 2199 

300 IRIS 4/l 2199 
Immunological, 

Nails 
NCEA 4112199 

I I 
Kidney 

Gastrointestinal 

Kidnev 

HEAST 07197 

NCEA 4/l 2199 

10 IRIS 4/l 2199 

NCEA 4/l 2l99 

Liver ~~ -I I NCEA I 4/1Z9 

I I NCEA I 4/l 2199 

I Liver I I NCEA I 4/l 2199 

CNS I 1.000 I IRIS I 4/l 2l99 

CNS I 30 I IRIS I 4/f 2199 

I NCEA I 4/l 2i99 



TABLE 6.1 

CANCER TOXICITY DATA - ORAUDERMAL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

concern 

Oral CSF Oral to Dermal 

Adjustment 

Factor”’ 

Adjusted Dennat 

Cancer Slope Facto+*’ 

Units Weight 01 Evidence! 

Cancer Guideline 

Description 

,I .2,2-Tetrachlomethane I 2 OE-01 I 1 

1 ,I-Dichloroathene 6.OE-01 1 

1,2-Diihloroethane 9.lE-02 1 

1,2.Dichtoropropane 6.8E-02 1 

1.4-Dichlorobenzene 2.4E-02 1 

2,2’-Oxybis(lchloropropane) 7 OE-02 1 

6.oQE-01 Wg/kQ-daYY’ c IRIS 4/l a99 

9 IOE-02 @@wWT 82 IRIS 4/l 2/99 

6.80E-02 (m@e-day)” HEAST 07/97 

240E-02 (w%dW’ C HEAST 07197 

7.OOE-02 WM-dw~’ HEAST 07197 

2.4.6Trinitrotoluene 3.OE-02 1 3.COE-02 WaWdW’ C IRIS 4/l 2l99 

Aroctor-1254 2.OEiOO 1 2.00E+OO W@Q-‘JW’ 82 IRIS 4/l 2/99 

Aroctor-1260 2.OE+00 1 2.00E+Oil ~w%-dwY’ 82 IRIS 4/l 2&s 

Arsenic 1.5E+00 1 1 SOE+W OWwJayY’ A-inhalation IRIS 4/l 2lss 

Benzo(a)pyrena Equivalent 7.3EtOO NA NA P@wJW’ 82 IRIS 4/12/99 

Benzene I 2.9E-02 1 2.90E-02 A IRIS 1 4/12/99 

1 USEPA, November 1998. . 

2 CSFdenal = CSForaU(Oral to Denal Adjustment Factor) 

3 Dates of IRIS, HEAST. or NCEA. 

Notes: 

CSF = Cancer Slope Factor 

IRIS = Integrated Risk Information System, on-line database search (USEPA. 

HEAST = !-!eg!!h Effeds .AI;Feasment Summary Tables (USEPA. July 1997) 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12.1999) 

NA = Not Applicable since oral CSF is not available 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are 

available 

July1999) 

82 - Probable human carcinogen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



TABLE 6.2 

CANCER TOXlClTY DATA-INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Polanlial 

Concern 

Unit Risk Units Adjustment Inhalation Cancer 

Slope Factor 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source 

1 .I ,2.2-Tetrachloroathane 

Ttichloroathene 

Vinyl Chloride 

1.7E-06 

8.6E-05 

3.5E+03 

35E+03 

E.OOE-03 

3.00E-01 (mgkg-day)” 

82 NCEA 

A HEAST 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region 111 RBC Table, April ?2,1999) 

EPA Group: 

A - Human carcino’gen 

Bl - Probable human carcinogen _ indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenlcity 

4/l 2/99 

411 a99 

07l97 

4/12/99 

4/12/99 

4KYs9 

4112199 

4/l a99 

4tim9 

4/l 2l99 

4/l 2/99 

411 a99 

4/12/99 

4/12/99 

4/l 2lss 

4/l 2I99 

4/12/99 

4/12/99 

4/12!99 

4/12/99 

4/i 2lss 



SITE 3 -TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Full Time Worker 

Conversion Factor 

ro essmnal Judgement ro ewonal Judgement 

Soil to Skin Adherence Factor 

Skin Surface Area 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

chemical-specific 

CsxSAxAt3SxAFxEFxED 
BWxATxCF 

Averaging Time (Cancer) 

Averaging Time (Noncancer) EPA 1989a 

Daily Intake Calculations 
ingestion Intake = (If? x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 3.49E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 9.78E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1 .I OE-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 3.09E-05 Noncancer Dermal Intake - CTE 

5.51 t-08 
4.29E-07 

6.96E-07 
5.42E-06 

Wo3sshv Tablerl-1 g/14/00 lo:37 AM 



SITE 3 -TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

we Point: Surface Soil 

Receptor Population: Full Time Waker 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABSWSEPA. November. 199Q 

Total Hazard Index Across All 

PCBS - 0.06 

9 lo:37 AM 



SITE 3 -TABLE 8.1. REASONABLE MAXIMUM EXPOSURE (RME) 

B 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

~ 

Receptor Population: Full Time Worker 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 2.47E01 mdkg 2.47E-01 

Aroclor-1260 4.30E-01 mg/kg 4.30E-01 

(total) 

Dermal BAP EQUIVALENT 2.47E-01 mg/kg 2.47E.01 

Aroclor-1260 4.30E-01 mdkg 4.30E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November. 1998): 

Route 

EPC 

Units . 

wW 

mglkg 

Wkg 

mglkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer j 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 8.6E-08 mglkg-day 7.30E+OO OWkwW 6.3E-07 

M 1.5E-07 mg/kg-day 2.00E+OO (mg/kg-day).’ 3.OE-07 

9.3E-07 .’ 

M 3.6E-07 mglkg-day &wh-daY)~’ 

M 2.8E-07 mg/kg-day 2.00E+OO (mg/kg-day)’ 57E-07 

5.7E-07 

Total Risk Across All txposure Routes/Pathways 1 tSE-06 

PCBs - 0.14 

Wo3ssftw Table8 9/l 4/00 lo:37 AM 



SITE 3 -TABLE 7.la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

RaCeplor Population: Full Time Worker 

(1) specify Medium-Specific (M) or Route-Specific (R) EPC Selected for hazard calculation. 

Dermal Absomtion Fmction fABS)fUSEPA. November, 1998): 

PCBs - 0.06 

W03SSF 3 Table7 9 703SAM 



TABLE &la. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Full Time Worker 

lgestion 

ermal 

SAP EQUIVALENT 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

247E-01 

4.30E-01 

2.47E01 

4.30E-01 

- 
I 
f - 

Medium 

EPC 

Units 

- 
I 
i - 

Route 

EPC 

Value 

2.47E-01 

4.30E-01 

2.47E-01 

4.30E-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSj(USEPA. November. 1998): 

Route 

EPC 

Units 

mdkg 

wh 

mdkg 
mg/kg 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 
h” 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

1.4E-08 mg/kg-day 

2.4E-08 mg/kg-day 

2.2E-08 

1.8E-08 

mg/kg-day 

mg/kg-day 

Total Risk 1 

Cancer Slope 

Factor 

7.30E+OO 

2.00E+OO 

2.00E+OO 

‘ass All txpoe 

- 

I 

i 
iurc 

PCBs - 0.14 

WOBSSFTWCTE Table8 9/l 4100 lo:38 AM 



SITE 3 -TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Soil 

ConverSion Factor 

ro essional Judgement 

rolessional Judgement 

Professional Judgement 

Professional Judgement 

Averaging Time (Cancer) 

Soil to Skin Adherence Factor 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgement 

CSXSAXABSXAFXEFXEQ 
BWxATxCF 

chemical-specific 

Professional Judgement 

Averaging Time (Noncancer) (Ws) EPA 198% 3,285 EPA 198% 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

2.42E-06 
5.64E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57E-08 

7.25E-08 
5.64E-07 

W03SSRe -Tablerl-1 91 lo:39 AM 



SITE 3 -TABLE 7 2 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Speck (M) or Route-Specific (R) EPC selected lor hazard tabulation. 

Dermal Absorotion Fraction (ABSHUSEPA. November. 1996c 

Total Hazard Index Across All Exposure Routes/Pathways 

PCSs - 0.06 

WOdSSRecUser Table7 9/l 4/00 lo:39 AM 



SITE 3 -TABLE 8.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adult Recreational User 

Exposure 

Route 

Chemical Medium 

of Potential EPC 
Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 
Cancer 

Risk 

Ingestion BAP EQUIVALENT 2.47E-01 mg/kg 2.47E-01 w&3 M 6.6E-09 mglkg-day 7.30E+OO (mg/kg-day).’ . 4.8E-08 
Aroclor-1260 4.30E-01 Wkg 4.30E-01 mtikg M 1.2E-08 mglkg-day 2.00E+OO (mg/kg-day).’ 2.3E-08 
(total) 7.2E-08 

Dermal SAP EQUIVALENT 2.47E-01 mdkg 2.47E-01 w/kg M 7.8E-08 mglkg-day bwk+ay)~’ 
Aroclor-1260 4.30E-01 wJkg 4.30E-01 @kg M 6.2E-08 mglkg-day 2.00E+OO (mg/kg-day).’ 1.2E-07 
(total) 1.2E-07 

2.OE-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. * 

Dermal Absordion Fraction (ABS)(tJSEPA. November, 1998h 

PCBs - 0.14 

w03ss ‘ser Table8 g/14” ‘0:39 AM 



SITE 3 -TABLE 7 2% CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- - 

Units 
I II 

Total Hazard Index Across All Exposure Rout 

NA 1 

I II 

(1) Specify Medium-Specific (8.4) or Route-Specilic (R) EPC selected for hazard calculafion. 

Dermal Absorotion Fraction IABSWSEPA. November. 199R 

PCBS - 0.06 

W03SSRecUserCTE Table7 9/?4/OQ 10.40 AM 



SITE 3 -TABLE 8.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION 0F CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adult Recreational User 
Recentor AOF?’ Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 
Cancer 

Risk 

Ingestion 

Dermal 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

2.47E-01 

4.30E-01 

2.47E-01 

4.30E-01 

2.47E-01 

4.30E-01 

2.47E-01 

4.30E-01 

Wkg 

mg/kg 

mdkg 

mdkg 

5.OE-10 

8.7E-10 

2.3E-09 

1.9E-09 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

7.30E+OO 

2.00E+OO 

2.00E+OO 

(mg/kg-day).’ 

(mg/kg-day)” 

(mg/kg-day).’ 

(mg/kg-day).’ 

3.6E-09 

1.7E-09 

1 5.4E-09 

3.7E-09 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABSWSEPA, November. 1998): 

PCBs - 0.14 

WO3SS’ %erCTE Table8 9/14’ ‘0:40 AM 



SITE 3 -TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACESOlL 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Swiace Soil 

Receptor Population: Adolescent Trespasser 

Recapto~7-16 Years 

Ingestion Rate of Soil 

Exposure Frequency Professional Judgement Professional Judgement 

Professional Judgement Professionat Judgement 

Exposure Duration Professional Judgemen! Professional Judgement 

CF Conversion Factor WW l.OOEt06 EPA 1969a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a 

AT-C Averaging Time (Cancer) WW 25.550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1969a 3,650 EPA 1969a 

oemal CS Chemical Concentratton in Soil (mgng) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily intake (CDI) (m@kg-day) 

AF Soil lo Skin Adherence Factor OWd 1 EPA 1993a 0.2 EPA 19938 CsxSAxABSxAFxEFxED 

SA Skin Surface Area (cm*) 3263 EPA 1997a 3263 EPA 1997a BWxATxCF 

ABS Absorption Factor (unittess) chemical-specific EPA 199513 chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 52 Professional Judgement 26 Professional Judgement 

ED Exposure Duration (Ye=) IO Professional Judgement IO Professional Judgemen! 

CF Conversion Factor (mm) 1.00E+06 EPA 1969a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1989a 

(days) AT-N Averaging Time (Noncancer) 3,650 EPA 1969a 3,650 EPA 1969a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x.ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 1.18E-08 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer ingestion Intake - CTE 8.28E-08 

Cancer Dermal Intake - RME 1.54P06 Cancer Dermal Intake - CTE 1.54E-07 
Noncancer Dermal Intake - RME 1.08E-05 Noncancer Dermal Intake - CTE l.O8E-06 

g/14/00 lo:41 AM WOBSSTresp TaMe4-1 



SITE 3 -TABLE 7.3. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS T0 SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Surface Soil 

Receptor Population: Adolescent Trespasser 

Ingestion BAP EQUIVALENT 

Arwlor-1260 

I 

2.47E-01 

4.30E-01 
mmQ 2.47E-01 mocg M 8.2E-08 mgIkg-day mmQ-daY 

w% 4.30E-01 mwQ M 1.4E-07 
I 

Wb-day WWday 
I 

Reference 1 Reference 1 
Concentration Concentration 

;;zdm 

y*_ 
NA NA 

I I 

Total Hazard Index Across All Exposure nouresvrarnways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

-q--q-- 

Dennal Absorption Fraction (ABSIIUSEPA. November, 1998): 

PCBS - 0.06 

WO3SST lble7 0 lo:41 AM 



SITE 3 -TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

~swc-WRITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Adolescent Trespasser 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion EAP EQUIVALENT 247E-01 mg/kg 2.47E-01 

Aroclor-1260 4.30E-01 mg/kg 4.30E-01 

(total) 

Dermal BAP EQUIVALENT 247E-01 wdkg 2.47E-01 

Aroclor-1260 4.30E-01 m&g 4.30E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal AbsorOtion Fraction IABSWSEPA. November. 1998): 

Route 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk ’ 

Calculation (1) Units 

> 

M 1 .ZE-08 mg/kg-day 7.30E+OO Wkt-WY’ 8.5E-08 : 

M 2.OE-08 mgkg-day 2.OOEtOO (mg/kg-day)” 4.1 E-08 

1.3E-07 ‘_ - 

M 5.OE-08 mglkg-day (mg/kg-day).’ 

M 4.OE08 mg/kg-day 2.00E+OO (mg/kg-day)” 8.OE-08 

8.OE-08 

Total Risk Across All txposure Routes/Pathways 1 2.1E-07 

PCBs - 0.14 

WOBSSTresp Table8 9/14/00 lo:41 AM 



SITE 3 - TABLE 7 3a CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(Scenario Timeframe: Future r Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adolescent Trespasser 
Receptor Age: 7-16 Years 

Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorotion Fraction IABS)(USEPA. November, 1996): 

PCBs - 0.06 

W03SST TE Table7 9/’ ’ lo:42 AM 



SITE 3 -TABLE 8.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adolescent Trespasser 
Receptor Age: 7-16 Years 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 2.47E-01 mg/kg 2.47E-01 

Aroclor-1260 4.30E-01 mg/kg 4.30E-01 

(total) 

Dermal BAP ECXJIVALENT 2.47E01 @kg 2.47E-01 

Aroclor-1260 4.30E-01 mdkg 4.30E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABSHUSEPA. November. 1998): 

Route 

EPC 

Units ’ 

mg/kg 

v/kg 

mg/kg 

mdkf 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk ’ 

Calculation (1) Units 

M 2.9E-09 mg/kg-day 7.30E+00 b@wdW’ Z.lE-08 

M 5.1 E-09 mg/kg-day 2.00EtOO (mg/kg-day).’ 1 .OE-08 

3.2E-08 ” 

M 5.OE-09 mg/kg-day PAvWY’ 

M 4.OE09 mg/kg-day 2.00E+OO (mg/kg-day).’ 8.OE-09 

8.OE-09 

PCBs - 0.14 

WOBSSTrespCTE Table8 9/14/00 lo:42 AM 



SITE 3 -TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelramv Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surtace Soil 

Receptor Population: Day Care Child 

Receptor Age’ Child (O-6 Years) 

Parameter Definition 

ro essmnal Judgement 

CF Cm-version Factor Wdb) 1 .OOE+06 EPA 1969a 1 OOE+06 EPA 1969a 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 2.190 EPA 1969a 1095 EPA 1969a 

CS Chemical Concentration in Soil mmJ) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mgkg-day) 

AF Soil to Skin Adherence Factor (mgrcd 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxED 

SA Skin Surface Area (4 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specihc EPA 1995b 

EF Exposure Frequency (dayslyear) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (Y-w 6 Prolessional Judgement 3 Professional Judgement 

CF Conversion Factor hVk3) 1 .OOE+06 EPA 1969a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25550 EPA 1969a 

AT-N Averaging Time (Noncancer) (dw) 2,190 EPA 1969a 1095 EPA 1969a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 3.91 E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 4.57E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.37E-05 
1.6OE-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

8.57E-08 
2.00E-06 

1.20E-06 
2.80E-05 

W03SSD ’ TableC1 9r 7 lo:36 AM 



SITE 3 -TABLE 7 4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specily Medium-Spcilic (M) or Route-Specific (R) EPC selected for hazard calculation 

Denal Absorotion Fraction (ABS)fUSEPA. November. 1998): 

Total Hazard index Across All Exposure Routes/Pathways 

PCBs - 0.06 

WO3SSDayCare Table7 9/l 4/00 1038 AM 



SITE 3 -TABLE 8.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

; 

Receptor Population: Dav Care Child 
Receptor Age: Child (O-6Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion BAP EQUIVALENT 2.47E-01 mg/b 2.47E-01 mdkg M 9.7E-06 mglkg-day 7.30E+OO bwMf-W)~’ 7.1 E-07 
Aroclor-1260 4.30E-01 mg/kg 4.30E-01 w/kg M 1.7E-07 mg/kg-day 2.00E+OO (mg/kg-day).’ 3.4E-07 
(total) 1 .OE-06 

Dermal BAP EQUIVALENT 2.47E-01 @kg 2.47E-01 @kg M 4.4E-07 mg/kg-day hdkwW ’ 
Aroclor-1260 4.30E-01 mdkg 4.30E-01 mg/kg M 3.5E-07 mglkg-day 2.00E+OO (mg/kg-day).’ 7.1 E-07 
(total) 7.1 E-07 

TotalRiikAcrosjAIIE xposure oute a ways 1 1.8E-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSWSEPA, November, 1998k 

PCBs - 0.14 

WO3SS’ Tare Table8 9/l 4fr’” lo:36 AM 



SITE 3 -TABLE 7.4a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

llScenario Timeframe: Future 

Medium Soil 

Expsure Medium: Soil 

Exposure Point: Surlace Soil 

Receptor Population: Day Care Child 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculatlan. 

Dermal Absorotion Fraction (ABSJIUSEPA. November. 1998L 

PCBS - 0.06 

WOBSSDayCareCTE Table7 9/l 4/CO lo:36 AM 



SITE 3 -TABLE 8.4a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Child 
Receptor Age: Child (O-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion 

Dermal 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

2.47E-01 

4.30E-01 

2.47G01 

4.30E-01 

mg/kg 

@kg 

wh 

mdkg 

2.47E-01 

4.30E-01 

2.47E-01 

4.30E-01 

2.1E-08 

3.7E-08 

3.9E-08 

3.1 E-08 

mglkg-day 7.30E+OO FWwmY’ 

mg/kg-day 2.00EcOO (mg/kg-day).’ 

mglkg-day @WwW)~’ 

mg/kg-day 2.00E+OO (mg/kg-day).’ 

Total Rtsk Across All Exposure Routes/Pathways 1 

1.5E-07 

7.4E-08 

2.3E-07 

6.2E-08 

6.2E-08 

2.9E-07 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 
-- 

. 

Dermal Absordion Fraction (ABSWSEPA. November. 19981: 

PCBS - 0.14 

W03SS ‘?reCTE Table8 9/l 4” ‘k36 AM 



SITE 3 -TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

osure Medium: Soil 

csure Point: Surface Soil 

Parameter Definlflon 

vemging Time (Cancer) 

Chemical Concentration in Soil 

Soil lo Skin Adherence Factor 

Skin Surface Area 

Absorption Factor 

Exposure Frequency 

chemical-specific 

Chronic Daily Intake (CDI) (mg/kg-day) : 

CsxSAxASSxAFxEFxED 
BWxATxCF 

AT-C Averaging Time (Cancer) 

EPA 1989a 2,555 EPA 1989a 

Dailv Intake Calculations 
Ingestion intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.7OE-07 Cancer Ingestion intake - CTE 
Noncancer Ingestion Intake - RME 1.37E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 4.23E-05 Cancer Dermal intake - CTE 
Noncancer Dermal Intake - RME 1.23E-04 Noncancer Dermal Intake - CTE 

4.58E-08 
4.58E-07 

1.65E-06 
1.65E-05 

WO3SSAdultRes TableQ-1 g/14/00 lo:32 AM 



SITE 3 -TABLE 7.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Concentration 

- _ _.. - 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorotion Fraction (ABS)fUSEPA. November. 1998): 

Total Hazard Index Across All Exposure ROUteS/PsthWayS Ib, 

PCBs - 0.06 

W03SSAr’ ? Table7 91 1032 AM 



SITE 3 -TABLE 8.5. REASONABLE MAXIMUM EXPOSURE (RME) 

[ 

: 

In 

i 

D 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure 

Route 

lgestion 

ermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

Medium 

EPC 

Value 

2.47E-01 

4.30E-01 

2.47E-01 

4.30E-01 

Medium 

EPC 

Units 

mg/kg 

wdkg 

@kg 

mg/kg 

Route 

EPC 

Value 

2.47E01 

4.30E-01 

2.47E-01 

4.30E-01 

Route 

,EPC 

Units 

Wkg 

mg/kg 

wJk9 

Wkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.2E-07 mg/kg-day 7.30E+OO OWWW).’ 8.5E07 

M 2.OE-07 mg/kg-day 2.00E+OO (mg/kg-day).’ 4.OE-07 

1.3E-06 

M 1.4E-06 mg/kg-day WWW 

M l.lE-06 mg!kg-day 2.00EtOO (mg/kg-day)” 2.2E-06 

2.2E-06 
Total Risk Across All txoosure RoutesiPathwavs f 3.4E-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorbtion Fraction (ABS)(USEPA. November. 1998h 

-- 

PCBs-0.14 

W03SSAdultRes Table8 9J14JOO lo:32 AM 



SITE 3 - TABLE 7.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- . . _ _.. - 

Reference Reference Hazard 

Concentration Concentration Quotient 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction fABS)IUSEPA. November. 1998L 

I ofal Hazard lnaex ACrOSS All Exposure HouteslPathways 11 II 

PCES - 0.06 

WOSSSA@ *CTE Table7 9/’ IO:34 AM 



TABLE 8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

.~ 

Receptor Population: Resident 

Ingestion BAP EQUIVALENT 

Aroclor-1260 

2.47E-01 

4.30E-01 
@kg 
milks 

Wkg 

Wkg 

2.47E-01 

4.30E-01 

2.47E-01 

4.30E-01 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABSI(USEPA. November, 1998): 

PCBS - 0.14 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer 

Risk 

l.lE-08 

2.OE-08 

5.3E-08 

4.3E-08 

mg/kg-day 7.30E+OO bWkg-day)-’ 8.3E-08 

mg/kg-day 2.00EiOO (mg/kg-dayy’ 3.9E-08 

1.2E-07 

mglkg-day bWkg-daY)~’ 

mglkg-day 2.00E+OO (mg/kg-day)” 8.5E-08 

8.5E-08 

Total Rtsk Across All txposure Routes/Pathways 1 2.1~~07 

WOSSSAdultResCTE Table8 9/l 4/00 IO:34 AM 



SITE 3 - TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenado Timeframe: Future 

Medium: Soil 

Exposure Medium. Soil 

Exposure Point: Suriace Soil 

Receptor Population: Resident 
,n.c 

Parameter Definition 

10 esslonal Judgement ro esslonal Judgement 

CF Conversion Factor bwmJ) 1 .OOE+06 EPA 1989a 1 OOE+06 EPA 1989a 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 198Sa 

AT-C Averaging Time (Cancer) (dw) 25,550 EPA 1989a 25.550 EPA 1989a 

AT-N Averaging Time (Noncancer) (W’s) 2,190 EPA 1989a 730 EPA 1989a 

CS Chemical Concentration in Soit WWkd 95%UCL EPA 1993a 95%UCL EPA 1993a 

lWcm*) 

Chronic Daily intake (CDI) (mglkg-day) : 

AF Soil to Skin Adherence Factor 1 EPA 1993a 02 EPA 1993a CSXSAXABSXAFXEFXED 

SA Skin Surtace Area (cm*) 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Durauon (Years) 6 EPA 1993a 2 EPA 1993a 

CF Conversion Factor mww) 1 .OOE+06 EPA 1989a 1 .OOE+06 EPA 1989a 

BW Body Weight kit) . 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) ldws) 2,190 EPA 1989a 730 EPA 1989a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 1.1 OE-06 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.92E-05 
2.24E-04 

Cancer Dermal Intake - GTE 
Noncancer Dermal Intake - CTE 

1.22E-07 
4.27E-06 

8.56E-07 
3.00E-05 

WOJSSC’ Table4-1 9’ . lo:34 AM 



SITE 3 -TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Sudace Soil 

Receptor Pooulalion: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)0JSEPA. November. 19981: 

PCBs - 0.06 

WO%SSChildRes Table7 9/14/00 10:34 AM 



SITE 3 -TABLE 8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion BAP EQUIVALENT 2.47E-01 wh 2.47E-01 Wkg M 2.7E-07 mg/kg-day 7.30E+OO WWo-dayY’ 

Aroclor-1260 4.30E-01 mg/kg 4.30E-01 w&g M 4.7E-07 mgfkg-day 2.00E+OO ( WbdW’ 

(total) 

Dermal BAP EQUIVALENT 2.47E-01 mg/kg 2.47E-01 mg/kg M 62E-07 mglkg-day O’wb-dvY’ 

Aroclor-1260 4.3OE-01 Wkg 4.30E-01 mgikg M 5.OE-07 mglkg-day 2.00E+OO (mg/kg-day).’ 

(total) 

Total xposure outes at ways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

Dermal Absorotion Fraction (ABSWSEPA. November, 1998): 

Z.OE-06 

9.4E-07 

2.9E-06 

9.9E-07 

9.9E-07 

3.9E-06 

PCBs - 0.14 

WOBSF 9es Table8 9114 ’ ‘0:34 AM 



SITE 3 -TABLE 7.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Medium 

EPC 

WlJe 

Medium 

EPC 

Units 

Route 

EPC 

V&2 

Route 

EPC 

Units 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

PCBs - 0.06 

9/14/00 lo:35 AM 



SITE 3 -TABLE 8.6a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTSTO SURFACE SOIL 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Resident 
Receotor Aae: Child (O-6 Years) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction fABS)fUSEPA, November. 1998): 

PCBs - 0.14 

WO3S8’ SesCTE Table8 9/14” “I:35 AM 
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SITE 3 - TABLE’4.7 

ixposure 
Route 

Ingestion 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Duration 

Conversion Factor 

Averaging Time (Cancer) 

Soil to Skin Adherence Factor 

Skin Surface Area 

Absorption Factor 

Units 

(mG9) 
@Way) 

(days/year) 

(unitless) 

(Yea@ 

(mg/k9) 

WQ) 

Ways) 

(M’s) 

@gkQ) 
(m&m) 

(cm*) 

(unitless) 

(days/year) 

(Ye=) 

me9) 

WQ) 

(days) 

(Ws) 

RME 
Value 

95% UCL 

100 

36 

1 

25 

l.OOE+06 

70 

25,550 

RME 
Rationale/ 
Reference 

EPA 1993a 

EPA 1993s 

Professional Judgement 

Professional Judgement 

EPA 1993a 

EPA 198&i 

EPA 1989e 

EPA 1989a 

9,125 EPA 1969a 

95%UCL EPA 1993a 

1 EPA 1993s 

3160 EPA 1997a 

chemical-specific EPA 1995b 

36 Professional Judgement 

25 EPA 1993a 

1 .OOE+06 EPA 1989a 

70 EPA 1989a 

25.560 EPA 1989e 

9,125 IEPA 1989a 

CTE 

Value 

95%UCL 

50 

18 

1 

9 

l.OOE+06 

70 

CTE 
Rationale/ 
Reference 

EPA 1993a 

EPA 1993a 

Professional Judgement 

Professional Judgement 

EPA 1993a 

EPA 1989a 

EPA 1989a 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mgikg-day) = 

CsxlRsxEFxED 
BWxATxCF 

Chronic Daily Intake (CDI) (mg/kg.day) = 

~ 

Professional Judgement 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.59E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 4.45E-06 Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 

Wo3sbmuw TableQI g/14/00 1O:lB AM 



SITE 3 -TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Maintenance I Utility Worker 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected lor hazardcalculation. 

Dermal Absorotion Fraction (ASSMJSEPA. November, 1998): 

ex Across All Exposure Routes/Pathways 

Wo3sbml te7 

PCSS - 0.06 

Arsenic - 0.03 

9 1O:lB AM 
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SITE 3 -TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE / SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

bcenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Maintenance I Utility Worker 
Receptor Age: Adult 

Exposure 

Route 

lgestion 

lermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

Medium Medium 

EPC EPC 

Value Units 

2.28E-01 wfkg 

2.86E-01 wfkg 

2.28E-01 mg/kg 
2.86E-01 wfkg 

Route 

EPC 

Value 

2.28E-01 

2.86E-01 

228E-01 

2.86E-01 

Route 

EPC 

Units . 

wfkg 

wfkg 

mdkg 

wfkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M l.lE-08 mg/kg-day 7.30E+OO @wfkvW’ 8.4E-08 

M 1.4E-08 mglkg-day 2.00E+OO (mglkg-day)” 2.9E-08 

l.lE-07 

M 4.7E-08 mg/kg-day bwfkg-dW’ 

M 2.7E-08 mglkg-day 2.00E+OO (mglkg-day)“ 5.5E-08 

5.5E-08 

Total Risk Across All txposure Routeslpathwavs I 1.7607 -- 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABSMUSEPA. November. 1998): 

PCBs-0.14 
Arsenic - 0.03 
Other Metals - 0.01 

Wo3sbmuw Table8 9f14fOO lo:18 AM 



SITE 3 -TABLE 7 78 CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Denal Absorotion Fraction fABS)(tJSEPA. November. 1998): 

xposure Routes/Pathways 

W03SEM -5 Table7 

PCBS - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

9/’ lo:19 AM 



SITE 3 - TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

lgestion BAP EQUIVALENT 2.28E-01 mg/kg 2.28E-01 

Aroclor-1260 2.86E-01 mg/kg 2.86E-01 

(total) 

ermal BAP EQUIVALENT 2.28E-01 Wkg 2.28E-01 

Aroclor-1260 2.86E-01 Wkg 2.88E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABSI(USEPA. November. 1998): 

Route 

EPC 

Units 

w&W 

mdkg 

mdkg 

w/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1 .OE-09 mglkg-day 7.30E+OO OWkwW 7.5P09 

M 1.3E-09 mglkg-day 2.00EtOO (mg/kg-day)“ 2.6E-09 

1 .OE-08 

M 1.7E-09 mglkg-day (mglkg-day).’ 

M 9.8E-10 mglkg-day 2.00E+OO (mg/kg-day).’ 2.OE-09 

2.OE-09 

Total Risk Across All txposu- 1.2E-08 

PCBs-0.14 

Arsenic - 0.03. 

WOBSBMUWCTE Table8 Q/l 4100 10: 19 AM 



SITE 3 -TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exfxsure Point: Surface I Subsurface Soil 

Receptor Population: Construction Worker 

Parameter Definition 

ssmal Judgemenl 

ro essional Judgement 

ro ess~onal Judgemenl 

rolessional Judgement 

Soil to Skin Adherence Factor 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

xABSxAFxEFxED 
BWxATxCF 

chemical-specific 

Professional Judgement Professional Judgement 

Professional Judgement Professional Judgement 

Averaging Time (Cancer) 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 4.83E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal intake - RME 

3.1 BE-07 
2.23E-05 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 

.Table4-1 9’ ’ lo:17 AM 



SITE 3 -TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTfON WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface/Subsurface Soil 

Receptor Population: Construction Worker 

Calculation (1) 
II 

BAP EQUIVALENT 

Dermal 

Aroclor-1260 2.86EOl wW 2.66E.01 maw M 9.7E-07 WWdw wWfdw NA NA 

Manganese 3.52E+OZ mcm 3.52E+02 mctm M 1 2E-03 w%+ 2.COE-02 wW-W NA NA 6.OE-02 

(total) 6.OE-02 

BAP EQUIVALENT 2.26E-01 ww 2.26E-01 w+ M 6.6E-07 WWW WWW NA NA 

Arc&r-1260 2.66E-01 2.66E.01 M 3.6E-07 NA NA 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Detmal Absorption Fraction (ABSWSEPA. November, 1998): 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

9/14/00 10:17AM 



SITE 3 -TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

Exposure 

ROtI! 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface / Subsurface Soil 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical 

of Potential 

- 

I 

i 

Medium Medium 

EPC EPC 

Value Units 

2.28E-01 

286E-01 
mg/kg 

Wkg 

2.28E-01 

2.86E-01 
Wkg 

Wkg 

Route 

EPC 

Value 

2.28E-01 

2.86E-01 

2.28E-01 

286E-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November, 1998): 

PCBs-0.14 

Arsenic - 0.03 

Other Metals - 0.01 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

Cancer Slope 

Factor Units I 

WO3SB’ ‘VV Table8 9114’ 7:17 AM 



SITE 3 -TABLE 7.Ba. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/ SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

“Scenario Timelreme: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Construction Wotiter 

(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected for hazard CalCulati~. 

PCBs - 0.06 

Arsenic - 0.03 

Other Metals - 0.01 

WOSSBConstWCTE Table7 9/14/OC IO:18 AM 



SITE 3 -TABLE 88a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

Ingestion 

Dermal 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

(total) 

2.28E-01 

286E-01 

2.28E-01 

2.86E-01 

2.28E-01 

2.86E-01 

2.28E-01 

2.86E-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermal Absorbtion Fraction (ABSHUSEPA. November, 1998): 

PCBs - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

Intake Cancer Slope 

I 

Cancer Slope 

I 

Cancer 

(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 

mglkg-day 

7.30E+OO 

2.00E+OO 

(mglkg-day)’ 

(mg/kg-day)” 

4.OE-08 

1.4E-08 

I I 1 5.4E-08 

mg/kg-day 1 Pwh-daYY’ 1 

mg/kg-day 2.00E+OO 1 (mg/kg-day)” 1 2.2E-09 

I I i 2.2E-09 
I 

Total Risk Across All txposure Routes/Pathways 5.6E-08 

WOBSP ‘WCTE Table8 9/ld ‘I18 AM 



SITE 3 -TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Demlal CW Chemical Concentration in Water OWL) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9,ooc’ EPA 1997a 9,000 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (ctihr) Chemical-specific EPA 1992d Chemical-specific EPA 19926 BWxAT 

EV Event Frequency (events/day) 1 Professional judgemenl 1 Professional Judgement 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (Years) 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hrlevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3,285 EPA 1989a 

Inhalation Cair Chemical Concentration in Air (m@m’) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (n-g/kg-day)= 

IRa Inhalation Rate of volatiles (m?hr) 2.5 EPA 1989a 25 EPA 1989a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 36 Professional judgment 18 Prolessional Judgement SWxAT 

ED Exposure Duration (yead 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

SW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3285 EPA 1989a 

Dally IntaKe Calculations 
inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

Cancer Inhalation Intake(RME) = 1 .Ol E-02 Cancer Inhalation Intake(CTE) = 9.06E-04 
Noncancer Inhalation Intake(RME) = 2.82E-02 Noncancer Inhalation Intake(CTE) = 7.05E-03 

g/14/00 1O:lO AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1L’lOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 IORGANIC OR] t*(HR) tevent T WW 1 IKp(CM/HR) 1 B DAevent 1 

lTrichloroethene 
_. ._- __ ..__ -. __ 

1 1.54E-02 1 i 0 1 1.30E+OO I l.OOE+06 I 

. ..--...- 

Barium 
Iron 
Manganese 
RDX 

..-I-.-- “” -.--- -- 

3.20E-01 I 1 .OOE+OO 1 .OOE-03 3.2OE-07 
9.15E+Ol I 1 .OOE+OO 1 .OOE-03 9.15E-05 
3.46E+OO I 1 .OOE+OO 1 .OOE-03 3.46E-06 
8.1 OE-04 0 4.75 1 .OOE+OO 1.98 1.90E-02 7.41 E-04 5.99E-08 

WoSgwm* vent 9/l!‘-- 1O:lOAM 



SITE 3 -TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

[Scenario Timelrame: Future 

Chemical 

of Potential 

concern 

1 ,CDichlorobenzene 

Tnchloroelhene 

1.4~Diihloiobanzens 

Benzene 

Chlorobenzene 

Tnchloroathane 

Vinyl Chloride 

cis-1 ,2-Dichloroethene 

Arsenic’ 

Barium 

IrOn 

Manganese 

IRDX ! 
I.̂ .̂  

Medium 

EPC 

Value 

6.55E-04 

S.SSE-04 

SlSE-04 

6.43E-03 

1.54E.02 

1.52E-03 

3.50E-02 

6.55E-04 

9.99E-04 

6.19E-04 

6.43E-03 

154E-02 

1.52E-03 

3.50E-02 

2 6OE-03 

3 ZOE-01 

S.l5E+Ol 

346E+O3 

6.lOE64 

- - 

Medium Route 

EPC EPC 

Units Value 

mWL 

mgll 

mWL 

mwL 

m WL 

ma 

mWL 

4.62E-09 

7.35E.09 

1.21 E-06 

6.35E-06 

3.16E-07 

6.22E-06 

4.13E-07 
- 

m WL 

m WL 

m& 

m WL 

mWL 

mWL 

ma/L 

msll 

wJL 

mgR 

mWL 

mWL 

6 55E-04 

S.SSE-64 

8.lSEU4 

6 43E-03 

1.54E-DZ 

1.52E-03 

3 50E-02 

Z.BOE-03 

3.20E-01 

9.15E+Ol 

3.46E+OO 

6lOE-o-l 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- 

(I) Specify Medium-Specifff (M) or Route-Specific (R) EPC selected lor hazard calculation. 

Route 

EPC 

Units 

mglm” 

mglm3 

mglm3 

mglm3 

mglm3 

mg/m3 

mglm3 

mWL 

mg/L 

mWL 

mWL 

mWL 

mWL 

mWL 

me/L 

mWL 

me/L 

mWL 

mWL 

EPC 

Selected 

for Hazard 

Calculation (1) 

A 

R 

R 

R 

R 

R 

A 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

1.4E-10 

Z.lE-10 

3.4E-10 

2.4E-09 

6.!3E-09 

2.3E-09 

l .ZE-06 

1 7E-06 

16E-06 

3.3E-07 

61E-06 

6.4E-06 

Z.OE-07 

7.4E-06 

3.6E-06 

4.1 E-06 

1 ZE-03 

4 4E-05 

7 6E-07 

Intake 

:Nan-Cancer) 

UnitS 

mgkg-day 

milks-day 

mWk!-W 

mg/ko-day 

m@kg.day 

wWW 

mWW-W 

wJwW 
fw%Nw 
mgkg-day 

WWJw 

mwkf-dw 

wk@v 

f”W’w’w 

w%-dw 

WWay 

mgn(g-day 

mWks-W 

mWk@v 

Reference 

Dose 

2.29E.01 

1.70E-03 

1.70E-02 

S.C6E-04 

3.OOE-02 

3.00E-03 

2.OOE02 

6.00E.03 

1 .tXfE-02 

3 OOE-04 

4.90E-03 

3.OQE-01 

6.00E-04 

3.OOE-03 

!ardlndex, 

WM-day 
WWW 
mgkg-day 

mwW-day 

mW4t-W 

mglkg-dw 

WW-W 

mWks-d=y 
mglkgday 

wWW 
mgkg-day 

wWW 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

‘sure Routt 

Reference 

:oncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

S.OE-10 

Z.OE-07 

1.4E-07 

3 4E-07 

1.6E-03 

6 OE-05 

1 IE-04 

4lE-04 

l.lE-03 

7.4E-04 

l .ZE-C-t 

6 3E-04 

3.SE-03 

5.5E-02 

2.5E.04 

6 4E-02 

6.4E-02 

” 

g/14/00 1O:lOAM 



SITE 3 -TABLE 8.9. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected Intake 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) 

Concern Value Units Value Units Calculation (1) L 
ihalation 1.4sDichlorobenzene 9.99E-04 mg/L 7.35E-09 mglm” R 

Benzene 8.19E-04 mg/L 1.21 E-08 mg/m3 R 

Trichloroethene 154E-02 mg/L 3.16E-07 mglm3 R 

Vinyl Chloride 152E-03 mg/L 822E-08 mglm3 R 

lermal 

(total) 
1 ,CDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

9.99E-04 mg/L 9.99E-04 mg/L 

8.19E-04 mg/L 8.19E-04 ML 

1.54E-02 mg/L 154E-02 mg/L 

152E-03 mg/L 152E03 . mglL 

2.80E-03 WL 2.80E-03 mg/L 

6.4E-07 

1.2E-07 

2.3E-06 

7.1 E-08 

1.3E-08 

Intake 

(Cancer) 

Units 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 
IRDX 

2.40E-02 

2.90E-02 

1.1 OE-02 

1.90E+OO 

1.50E+OO 

1 .lOE-01 

I(total) 

1 8.10E-04 1 mg/L 1 8.10E-04 1 mg/L I M 11 2.7E-07 1 mg/kg-day 
I II I 

I I I I I II 

1 (mg/kg-day)” 1 3.OE-08 
I 

I 1 I 1 2.3E-07 

Total Risk Across All Exposure Routes/Pathways 11 2.3E-07 

Cancer Slope 

Factor 

2.20E-02 

2.90E-02 

6.00E-03 

3.00E-01 

Cancer Slope Cancer 

Factor Units Risk 

I 

(mg/kg-day).’ 1 1.6E-12 

(mg/kg-day).’ 

I 

3.5E-12 

(mg/kg-day).’ 1.9E-11 

(mg/kg-day)” 

(mg/kg-day).’ 

VwM-day).’ 
(mg/kg-day).’ 

3.4E-09 

25E-08 

1.4E-07 

l.SE-08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

wo3gwr Table8 9/l 4’“- ‘0:lO AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

lERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.5 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+38)/(1 + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1L/1000CM3) 

1^ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

:HEMICAL 

.?-~ichlnrnhwmmF? 

1 GW CONC. ORGANIC OR t’ (HR) tevent T WW Kp (CNVHR) B DAevent 

I (mg/L) , ,-------~- - , , INORGANIC? 
i fi !iF;F-I-I~ 1 I I 4.iOE+OO I i.OOE+OO I &90E-01 t 1 8.70E-02 1 1 4.00E-01 1 1.31E-07 I 

W03GWMUWCTE Devent g/14/00 1O:ll AM 



SITE 3 -TABLE 7.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 3 PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

COllCWll 

I (total 
~1,9Dichlorobenzena 

1.4.Dichtorobenzene 

Benzene 

Chforobenzene 

Tdchloroethene 

Vinyl Chloride 

cis-1.2-Dichloroethene 

Arsenic 

Barium 

Iron 

Manganese 

RDX 
,. 

Medium Medium 

EPC EPC 

Value Units 

6.55E-04 

9.99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1 S2E-03 

3.50E-02 

mg/L 

m@- 

mg/L 

WL 

mgn 

WL 

mg/L 

6 55E-04 

9.99E-04 

6.19E04 

6.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.60E-03 

3.20E-01 

9.15E+Ol 

3.46EtOO 

6.lOE-04 

Route 

EPC 

Value 

4.62E-09 

7.35E-09 

1.2lE.06 

6.35E-06 

3.16E-07 

6.22E-06 

4 13E-07 

6.55E-04 

9 99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1.52E-03 

3.50E.02 

2.80E-03 

3.20E-01 

9.15EtOl 

3.46Et00 

6.1 OE-04 

Route 

EPC 
Units 

mglm” 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

make 

(NonCancer) 

3.4E.11 

5.2E-11 

6.5E-11 

5.9E-10 

2.2E-09 

5 BE-10 

2 9E-09 

6 3E-07 

9.OE-07 

1 7E-07 

4.1 E-06 

3.2E-06 

1 .OE-07 

3.7E-06 

1 6E-06 

2 OE-06 

5 6E-04 

2.2E-05 

3 BE-07 

Intake 

(Non-Cancer) 

units 

- 
m#o-W 
m@kg-day 

wWW 

wfWW 

mglko-day 

mg/kg-day 
Wk0-W 

m@o-day 
mg/ko-dw 

m@o-day 
wko-dw 
mg/ko-day 
Wko-day 
WWJay 
w’ko-day 
Wko-W 
Wko-dv 
mg/ko-dv 
mg/ko-W 

Total I 

Reference 

Dose 

2.29E-01 

1.70E-03 

1.70E-02 

9 OOE-04 

3.COE.02 

3.COE-03 

2.00E-02 

6.00E-03 

1 .OOE-O2 

3.00E-04 

4.90E-03 

3.OOE-01 

6.OOE-04 

3.OOE-03 

:ard Index 1 

Reference 

Dose Units 

Reference 

:oncentration Concentration 

Units 

mg/ko-W NA NA 

wWW NA NA 

WUdw NA NA 

whoday NA NA 

wWday NA NA 

WWw NA NA 

m!Do-W NA NA 

mg/kg-day NA NA 

WWay NA NA 

mglko-day NA NA 

mg/ko-W NA NA 

mg/ko-day NA NA 

mg/kodw NA NA 

w#o-day NA NA 

mg/kodw NA NA 

mslkodw NA NA 

mg/ko-W NA NA 

mglk0-W NA NA 

mg/ko-W NA NA 

I I 

ross All Exposure Routes/Pathways 

Hazard 

Quotient 

2.3E.10 

5 OE-06 

3.5E-06 

6 5E-06 

9 2E-04 

3 OE-05 

5.5E-05 

2 OE-04 

5.3E-04 

3.7E-04 

5.9E-05 

4.lE-04 

1.9E-03 

2.7E-02 

1.3E-04 

3.2E-02 

3.2E-02 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

WOSGWK’ ‘TE Table7 91’ 1O:ll AM 



SITE 3 - TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Inhalation 1 ,CDichlorobenzene 

Benzene 

Dermal 

Vinyl Chloride 

(total) 

1,4-Dichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 
rtotan 

Medium Medium 

EPC EPC 

Value Units 

9.99E-04 

819E04 

1.54E-02 

1.52E-03 

mg/L 

mg/L 

WL 

mg/L 

9.99E-04 

8.19E-04 

1.54E-02 

152E-03 

280E-03 

8.1 OE-04 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 

Value 

7.35E-09 

1.2lE-08 

3.16E-07 

8.22E-08 

9.99E04 

6.19E-04 

1.54E02 

1.52E-03 

2.80E-03 

8.lOE-04 

Route 

EPC 

Units 

mgim” 

mg/m3 

mg/m3 

mglm3 

mg/L 
mglL 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

6.7E-12 

l.lE-It 

2.9E-10 

7.4E-11 

1.2E-07 

2.lE-08 

4.1 E-07 

1.3E-08 

2.3E-09 

4.9E-08 

- 
I 

I - 

Cancer Slope 

Factor 

2.20E-02 

2.90E-02 

6.00E-03 

3.00E-01 

- 
I 

~ - 
2.40E-02 

2.90E-02 

l.lOE-02 

1.90E+OO 

150E+OO 

l.lOE-01 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

mg/kg-day 

mglkg-day 

mgkg-day 

mg/kg-day 

OwMf-day)-’ 
(mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-day).’ 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

bWb-W)~’ 
(mg/kg-day)” 

(mg/kg-day).’ 

(mg/kg-day).’ 

(mg/kg-day).’ 

(mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOBGWMUWCTE Table8 Q/14/00 1O:ll AM 



SITE 3 -TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal CW Chemical Concentration in Water (WL) 95%UCL EPA 1993a 95%UCL EPA t993a Dermally Absorbed Dose = 

A Skin Surface-Area (Cd 9.000 EPA 1997a 9.000 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (cm’hr) Chemical-specific EPA 19926 Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 Professional judgemant 1 Professional Judgement 

EF Exposure Frequency (days/year) 180 Professional judgement 180 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (Years) 1 EPA 1993a 1 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevant Duration of Event (hrlevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging T+me (Cancer) (days) 25,550 EPA 1989a 25,550 EPA t989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 

Inhalation Cair Chemical Concentration in Air (ma/m3) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) @IQ/kg-day)= 

IRa Inhalation Rate of volatiles (m?hr) 4.8 EPA 1989a 4.8 EPA 1989a Cair x IRa x ET x’EF x ED 

EF Exposure Frequency (days/year) 180 Professional judgement 180 Professional Judgement BWxAT 

ED Exposure Duration (years) 1 EPA 1993a 1 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (Ws) 365 EPA 1989a 365 EPA t989a 

Daily IntaKe calculations 
inhalation intake = (Ha x ET x iF x ED) / (BW x’AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(F?ME) = 9.06E-01 Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol Noncancer Dermal Intake(CTE) = 6.34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-03 
Noncancer Inhalation Intake(RME) = 2.71 E-01 

Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(CTE) = 1.35E-01 

WOSGW’- ‘r TableC1 9’ 3 9:59 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4loo 

EFERENCES: 

ERMAL CONTACT: 

EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVEN+/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

aanum 
Iron 

, J.L”C-“I , , 
1 9.15E+Ol 1 1 

Manganese 
RDX 

1 3.48E+OO 
1 8.10E-04 i 

WOIGWConstW Devent g/14/00 9.59 AM 



SITE 3 -TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

edium: Groundwater 

ure Medium: Groundwater 

Exposure 

I 

Chemical 
Route of Potential 

1,CDichlorobenzene 

Benzene 

Chlorobenzene 

Trfchloroelhene 

Vinyl Chloride 

1.4.Dichforobenzene 

cis-1,2-Dichlorcethene 

Medium Medium 

EPC EPC 
Value Units 

6.55E-04 

9.99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1 52E-03 

3 50E-02 

ML 

WL 

ma/L 

m@L 

WL 

mgR 

m@L 

6.55E-04 

9.99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1.52E-03 

3 50E-02 

2.60E-03 

3.20E-01 

9.15E+Ol 

3 46E+Cf1 

6.10E-04 

m@L 

WP- 

WL 
mgll 
m@L 
m@L 
msn 
m@L 
ma/L 
m@L 
es 
m@L 

Route 

EPC 

Value 

4.B2E-09 

7.35E-09 

1.2lE.06 

6.35E-06 

3.16E-07 

6.22E-06 

4.13E-07 

6.55E-04 

9.99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1 52E-03 

3.50E-02 

2.6OE.03 

3.20E-01 

9.15E+Ol 

3.46E+CXl 

6.10E.04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 

EPC 
Units 

mglm” 

mglm3 

mg/m3 

mglm3 

mglm3 

mglm3 

mglm3 

m@L 
WL 

m@L 

m@L 
WdL 
m@L 
m@L 
WL 
m@L 
m@L 
m@L 
m@L 

EPC 

Selected 

for Hazard 

Calculation (I) 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

intake 

(Nan-Cancer) 

1.3E-09 

2.OE-09 

3 3E-09 

2.3E-06 

6.6E-06 

2.2E.06 

1 .l E-07 

6.3E-06 

9.OE-06 

1.7E-06 

4.1 E-05 

3.2E-05 

I OE-06 

3 7E-05 

l .BE-07 

2.OE-05 

5.6E-03 

2.2E.04 

3.6E-06 

Intake 

(Non-Cancer) 

Units 

wway 

m@kg-day 

mg/kQ-daY 

w’&-day 
m@kg-day 

W’W~y 

“WWaY 
m@kg-day 

m@bW 

WWday 

w%-d~y 

WW-day 

- 
Total k 

Reference 

Dose 

2.29E-01 

1.70E.03 

1.70E-02 

9.OfJE.04 

3.00E-02 

3.OOE-03 

ZOOE-02 

6.M)E-03 

1 .OOE-02 

3.OOE-04 

4 90E-03 

3.CQE.01 

6.COE.04 

3.00E-03 

Reference 

Dose Umts 

Wk-day 
w%day 
m@kQ-day 

WYWW 

wWday 

w’k2-W 

m@W-W 
m@kg-day 

WW-day 

m@kg-day 

W%?W 

wN-d~y 

- 

Relerence 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concenlration 

UflllS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

!ard Index Across All Exposure Routes/Pathways 

Hazard 

Ouotient 

6.7E-09 

1 9E-06 

1.3E-06 

3 3E-06 

9.2E-03 

3 OE-04 

5.5E-04 

2.OE-03 

5.3E-03 

3.7E-03 

5.9E-04 

4.1 E-03 

1 9E-02 

2.7E-01 

1.3E-03 

3.2E-bl 

3.2E-01 

W03GWC ‘I Table7 c ’ 9:59 AM 



SITE 3 _ TABLE 8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

thalation 

termal 

1,4Dichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

(total) 

1 ,CDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

IRDX 

((total) 

Medium Medium 

EPC EPC 

Value Units 

9.99E-04 

8.19E-04 

1.54E-02 

152E-03 

9.99E-04 

8.19E-04 

1.54602 

1.52E-03 

2.80E-03 

8.10E04 mg/L 

Route 

EPC 

Value 

7.35E-09 

1.21 E-08 

3.16E07 

8.22E-08 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/mJ R 

mg/m3 R 

mg/m3 _ R 

mg/m3 R 

9.99E-04 mg/L M 

8.19E04 mslL M 

1.54E-02 mg/L M 

152E-03 mg/L M 

2.80E-03 mg/L M 

8.10E04 mg/L M 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

2.8E-11 

4.7E-11 

1.2E-09 

3.2E-10 

1.3E-07 

2.4E-08 

4.6E-07 

1.4E-08 

2.5E-09 

5.4E-06 

mg/kg-day 2.20E-02 @WkwW’ 63E-13 

mg/kg-day 2.90E-02 (mglkg-day)” 1.4E-12 

mglkg-day 6.00E-03 (mg/kg-day).’ 7.3E-12 

mg/kg-day 3.00E-01 (mg/kg-day)’ 9.5E-11 

1 l.OE-10 

mg/kg-day 2.40E-02 @Wk~daY)~’ 3.1 E-09 

mg/kg-day 2.90E-02 (mg/kg-day).’ 6.8E-10 

mg/kg-day l . lOE-02 (mg!kg-day)’ 5.OE-09 

mg/kg-day 1.90E+OO (mg/kg-day)’ 2.7E-08 

mglkg-day 1.50E+OO (mg/kg-day)” 3.8E-09 

mg/kg-day i.lOE-01 (mg/kg-day)’ 6.OE-09 

[ 4.6508 

Total Risk Across All Exposure Routes/Pathways 4.6E-08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOBGWConstW Table8 9/l 4100 959 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

0 lERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent z t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + B)))) WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

I 

CHEMICAL 1 GWCONC. 

-64 

ORGANIC OR 
INORGANIC? 

0 

1’ (HR) tevent T U-W Kp (CMIHR) 0 DAevent 

4.1 OE+OO 1 .OOE+OO 6.90E-01 8.70E-02 4.00E-01 1.31 F-07 

lE+OO 1 .OOE+OO 6.90E-01 6.20E-02 2.50E-01 

O-x0-~ 
1,3-Dichlorobenzene 6.55E. , . ..-.- -. 
1,4-Dichlorobenzene 9.99E-64 0 3.30 1.42E-07 
Benzene 8.19E-04 0 6.30&01 1 .OOE+OO 2.6OE-01 1 2.10E-02 1 1.30E-02 2.60E-08 
Chlorobenzene 8 43E-03 0 1 .OOE+OO 1 .OOE+OO 4.30E-01 1 4.10E-02 1 6.90E-02 6.41 E-07 

i4E-02 n 1 BnF+nn I .nnF+nn 5 liw-ni 1 GnF.n:, 1 crtl”r”elnene 

IVI Chloride 

z.tiut-UY 
3.20E-07 
9.15E-05 
3.46E-06 

7.41 E-04 5.99E-08 

W03GWr ‘WCTE Devent 91’ ‘3 9.59 AM 



SITE 3 -TABLE 7 i0a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Receplor Population: Construction Wolfer 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard &xlatiOn. 

W03GWConstWCTE Table7 g/14/00 959 AM 



SITE 3 -TABLE 8.10a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Surficial Aquifer 

Receptor Pooulation: Construction Worker 
Receptor Age: Adult 

Inhalation 

Dermal 

1 ,CDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

(total) 

1,4-Dichlorobenzene 

Benzene 

Trichtoroethene 

Vinyl Chloride 

Arsenic 

RDX 

[(total) 

Medium 

EPC 

Value 

9.99E-04 mg/L 7.35E-09 

819E-04 mg/L 1.21 E-08 

1.54E-02 w#- 3.16E-07 

1.52E-03 WL 8.22E-08 

9.99E-04 

8.19E-04 

154E-02 

152E-03 

2.80E-03 

8.lOE-04 

mg/L 9.99E-04 

mg/L 8.19E-04 

mg/L 1.54E-02 

mg/L 1.52E-03 

mg/L 2.80E-03 

mg/L 8.1 OE-04 

Route 

EPC 

Units 

mglm” 

mglms 

mglm3 

mglm3 

mg/L 
mglL 

mg/L 

mg/L 

WL 

mg/L 

EPC Selected 

for Risk 

Calculation (1) 

1.4E-11 

2.3E-11 

61E-10 

1.6E-10 

mglkg-day 

mgikg-day 

mg/kg-day 

mg/kg-day 

1.3E07 

2.4E-08 

4.6E-07 

1.4E-08 

25E-09 

54E-08 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.20E-02 

2.90E-02 

6.00E-03 

3.00E-01 

2.40E-02 

2.90E-02 

l.lOE-02 

1.90E+OO 

1.50E+OO 

l.lOE-01 

Cancer Slope 

Factor Units 

bwh-WY’ 
(mg/kg-day)” 

(mg/kg-day)’ 

b@wW’ 

@@w-W’ 
(mg/kg-day)” 

(mg/kg-day).’ 

(mg/kg-day).’ 

(mg/kg-day)” 

(mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 

Risk 

3.1E-13 

6 8E-13 

3.7E-12 

4.8E-11 

5.2E-11 

3. I E-09 

6.8E-10 

5OE-09 

2.7E-08 

3.8E-09 

6.OE-09 

4.6E-08 

4.6E-08 

W03GV’ itWCTE Table8 9/i j . 9:59 AM 



SITE 3 - TABLE 4.11 

Exposure 

Route 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

RME RME 

Value RationaleJ 
CTE CTE 

VZ3lU.Z Ration&I 

2.555 I EPA 19*9a 

Daily Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (t3W x AT) 

Cancer ingestion Intake(RME) = 9.39E-03 
Noncancer ingestion Intake(RME) = 2.74E-02 

Cancer Dermal intake(AME) = l.O8E+O2 
Noncancer Dermal Intake(RME) = 3.15E+OZ 

Cancer Ingestion Intake(CTE) = 1.28E-03 
Noncancer Ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(CTE) = 1.83E+Ol 
Noncancer Dermal Intake(CTE) = 1.83E+02 

ermlly Aboorbed DOS.3 = 
Awen,rE”x EFxEDxA 

BWXAT 

hrank Daty Intake (CD,) (m(ykgQay)= 

XfRShXKYEFXED 

BWxATxRaxCF 

W03GWAdultRe~ Tablee1 9/14/CO 9.50 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR OAGANICS: IF tevent < t’, DAevent = 2Kp x C x GF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ORGANIC OR 
INORGANIC? 

t* (HR) tevent T 0-W Kp (CMIHR) B DAevent 

Barium 
Iron 
Manganese 
RDX 

1 
3.20E-01 I 2.50E-01 1 .OOE-03 7.99E-08 

9.15E+Ol I 2.50E-01 1 .OOE-03 2.29E-05 

3.46E+OO I 2.50E01 1 .OOE-03 8.65E-07 
8.1 OE-04 0 1 4.75 2.50E-01 1.98 1.90E-02 7.41 E-04 2.99E-08 , 

W03GW ‘es Devent 9’ - 9.50 AM 



SITE 3 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Exposure Point: Tap Waler 

Exposure 

Route 

Chemical 
of Potential 

7 
J&Ion 13.Dichlorobenzene 

1.4.Diihiorobenzene 

Benzene 

Chlorobenzene 

Trichloroethene 

Vinyl Chloride 

cis-1 ,P-Dichlorce!hene 

Arsenic 

BXkSll 
iron 

Manganese 

1.4.Dichloroixnzene 

Benzene 

Chlorocenzene 

Trichloroethene 

Vinyl Chloride 

cis-1.2.Dichloroethene 

Arsenic 

Barium 

IIM 

Manganese 

RDX 

(total 

Medium Medium 

EPC EPC 

V&e Units 

6.55E-04 

9.99Ea 

8.19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.80E03 

3 20E-01 

9.15E+Ol 

3.46E+Dl 

8.10E-04 

6.55E.04 

9.99E-04 

8.19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

350E-02 

2.6OE-03 

3.20E-01 

9.15EtOl 

3.46EtOO 

8.10E-04 

Route 

EPC 

Value 

655EO4 

9.99E.04 

8.19E04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E.02 

2.806-03 

3.20E-01 

9.15E+Ol 

3.46E+OO 

E.lOE-64 

6.55E-04 

9.99E-04 

8.19E-04 

8.43E-03 

154E-02 

1.52E.03 

3 50E-02 

2.80E-03 

3 20E-01 

9.15E+Ol 

3.46E+00 

8 IOE-04 

EPC 

Selected 

for Hazard 

Calculation (I) 

M 

M 

M 

.M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M. 

M 

Intake 

(Non-Cancer) 

l .EE-05 

2.7E-05 

2.2E-05 

2.3E-04 

4.2E-04 

4.2E-05 

9.6E-04 

7.7E-05 

8 BE-03 

2.5E+OO 

9.5E-02 

2.2E-05 

Z.lE-05 

2.2E-05 

3.8E-06 

9 9E-05 

E.OE-05 

Z.ZE-06 

8 9505 

2 2E-07 

2 5E-05 

7.2E-03 

27E-04 

9 4E-06 

- 

I 

Int*e 
(Non-Cancer) 

Units 

Reference 

Dose 

9.00E-04 

3 OOE-02 

3.00E-03 

2 09E-02 

6.00E-03 

1.00E-02 

3.00E-04 

7.00E.02 

3 00E-01 

2.00E-02 

3.M3E-03 

9.M)E-04 

3 OOE-02 

3.WE-03 

2 WE-02 

6.00E-03 

1.00E-02 

3.OOE-04 

4.90E-03 

3.06E-01 

8.CQE-04 

3.M)E-03 

Reference 

Dose Units 

- 
muMday 

wWW 

wwd~Y 

wNf-day 

wW-W 

w%-day 

w%-W 

m!W-daY 

wJQ-day 

WW-W 

WWW 

WWdaY 

w?JWW 

WWW 

w%-daY 

mglkg-day 

v&d-w 

WM-day 

WWW’ 

maWdaY 

WWaY 

mvWJay 

w%vW 

wW-W 

Reference 

bncenlration 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

2 OE-02 

9lE-04 

7.5E-03 

1 2E-02 

7 OE-02 

9 6E-02 

2.6E-01 

1.3E-01 

8.4E+O6 

4.7E+OO 

7 4E-03 

1.4E+Ol 

2.3E-02 

7.5E-04 

1.3E-03 

4.9E-03 

1.3E-02 

8.9E-03 

7 4E-04 

5.lE-03 

2 4E-02 

3 4E-01 

3.1 E-03 

4 3E-01 
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SITE 3 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium Groundwater 

Exposure Medium Air 

Exposure Point: Shower Room 

Receptor Population. Resident 

1,4-Oichforobenzene 

Trfchloroethene 

Dichlorcethene 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

EPC 

Selected 

lor Hazard 

Calculation (I) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

2.7E-04 1 mglkg-day 

I 

Relerence 

Dose 

Relerence 

Dose Units 

229E-01 

1.70E.03 

1.70E-02 

Reference 

I I 

Reference Hazard 

Concenlratron Concentratron Quctienl 

t olat nazara tnaex Across Ait txposure nouresrramways i.4t+ui 
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SITE 3 _ TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 
SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water 
Receptor Population: Resident 
Receptor Age: Adult 

D 

Exposure 
Route 

gestion 

emtal 

lhafation 

Chemical 
of Potential 

Concern 

1.4-Dichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 

(total) 
1 ,CDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 
(total) 

1.3-Dichlorobenzene 

1,4Diihlorobenzene 

Benzene 

Chlorobenzene 

Trichloroethene 

Vinyl Chloride 

cis-1 ,P-Dichloroethene 

Medium 
EPC 

Value 

9.99E-04 

8.19E-04 

I .54E-02 

1.52E-03 

2.80E-03 

8.10E-04 

999E-04 

8.19E-04 

154E-02 

152E-03. 

2.80E-03 

S.lOE-04 

6.55E-04 

999E-04 

8.19E-04 

8.43E-d3 

1.54E.02 

1.52E-03 

3.50E-02 

Medium 
EPC 
Units 

mq/L 

mg/L 

WL 

mg/L 

mg/L 

mg/L 

mg/L 

ma 

mg/L 

w/L 

WL 
mg/L 

mg/L 

mg/L 

f-f@- 
mg/L 

mg/L 

mg/L 
mglL 

Route 
EPC 

Value 

9.99E-94 

8.19E-04 

154E-02 

1.52E-03 

2.80E-03 

8.10E-04 

9.99E-04 

8.19E-04 

1.54E-02 

152E-03 

2.80E-03 

8.10E-04 

1.93E-04 

2.94E-04 

3.19E-04 

2.82E-03 

5.02E-03 

6.55E-04 

1.24E-02 

Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 
units Calculation (1) Units 

mg/L M 9.4E-06 w&W-w 240E-02 owkg-day).’ 2.3E-07 

mg/L M 7.7E-06 mg/kg-day 2.90E-02 QWWWY’ 2.2E-07 
mglL M 1.4E-04 wRwW 1 .lOE-02 bWWJwY’ 1.6E-06 

mglL M 1.4E-05 wWJw 1 .90E+OO OwWdaYf’ 2.7605 

mg/L M 2.6E-05 mg/kg-day 1.50Et00 mwkg-day)” 3.9E-05 

mg/L M 7.6E-06 mgikg-day 1 .lOE-01 @WwW’ 8.4E-07 

1 7.OE-05 
mg/L M 7.7E-06 mgikg-day 2.40E-02 (mg/kg-day).’ 1.8E-07 
mglL M 1.8E-06 mgikg-day 290E-02 WWM-WY’ 3.8E-08 
mglL M 2.7E-05 mg/kg-day l.lOE-02 (mg/kg-day).’ 3.OE-07 
mglL M 7.6E-07 WWW 1 .90E+OO (mqkg-day)” 1.4E-06 
mg/L M 7.6E-08 mg/kwJw 150E+W OwWdaYY’ 1 lE-07 
mg/L M 3.2E-06 mg/kg-day l.lOE-01 bwM-daY~’ 3.6G07 

1 2.4E-06 

(mg/m”- min) R 1.4E-06 wN-W OWkg-dW’ 
(mg/m3- min) R 2.2E-08 mgikg-day 2.20E-02 (mgkg-day)” 4.8E-08 
(mg/m’- min) R 2.4E-06 mgikg-day 290E-02 OWbday)~’ 6.9E-08 
(mfjm3- min) R 2.1E-05 wWW (mgkg-day).’ 
(mg/m3- min) R 3.7E-05 mg/kg-day 6.00E-03 Owk?day)” 2.2E-07 
(mglma- min) R 4.9E-06 wWdaY 3.00E-01 PWW-WY’ 1.5E-06 
(mgma- min) R 9.3E-05 mg/kg-day @WwJd 

1.6E-06 
- 

In 

.I 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 11 7.4E-05 

‘._ 

. 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4100 

{EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > I*, DAevent = Kp x C x CF x ((tevent/(l + 6)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

t GW CONC. 1 1 ORGANIC ORI 1 t’(HR) tevent T 0-W KP (( :M/HR) 0 DAevent 

OWL) INORGANIC? 

6.55E-04 0 4.1 OE+OO 1.67E-01 6.90E-01 8.70E-02 4.00E-01 5.35E-08 
9.99E-04 0 3.30E+OO 1.67E-01 6.90E-01 6.20E-02 2SOE-01 5.81 E-08 
8.19E-04 0 6.30E-01 1.67E-01 2.60E-01 2.1 OE-02 1.30E-02 9.90E-09 
8.43E-03 , 0 1 .OOE+OO , i.67E-01 4.30E-01 4.lOE-02 6.90E-02 2.56E-07 
1.54E-02 i 0 1.30E+OO 1 1.67E-01 5.50E-01 1.60E-02 2.60E-02 2.06E-07 
1.52E-03 0 5.1 OE-01 1.67E-01 2.1 OE-01 1 7.30E-03 2.30E-03 5.75E-09 
3.50E-02 0 8.20E-01 1.67E-01 3.40E-01 1 l.OOE-02 7.20E-03 2.31 E-07 
2.80E-03 I 1.67E-01 I 1 nnF.nR AfiUF-In 
3.20E-01 I 1.67E-01 

CHEMICAI 

1,3-Dichlorobenzene 
1 ,CDichlorobenzene 
Benzene 
Chlorobenzene 

iene Trichloroett 
Vinyl Chloride 
cis-1 ,P-Dichloroethene 
Arsenic 
Barium 
llotl 
Manganese 
RDX 

.--- -- I ..--- .- 
1 .OOE-03 5.34E-08 

9.15E+Ol I 1.67E-01 1 .OOE-03 1.53E-05 
3.46E+OO I 1.67E-01 1 .OOE-03 5.78E-07 
8.1 OE-04 0 4.75 1.67E-01 1.98 1.90E-02 7.41 E-04 2.45E-08 
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SITE 3 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 1 

I 
Medium: Groundwater 

Exposure Medium: Groundwaler 

Exposure Point: Tap Water 

Receptor Population. Resident I 

Chemical 

of Potential 

1,4-Dichlorobenzene 

Tdchloroelhene 

b-1 ,PDichloroethene 

IRDX 

Medium 

EPC 

Value 

6.55E04 

9.SSE-04 

6.lSE-04 

6.43E-03 

1.54E-02 

1.52G03 

3.50E-02 

2.60E-03 

3.2OE-01 

S.l5E+Oi 

3.46E+OO 

6.lOE-04 

6.55E-04 

S.SSE-04 

6.19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.6OE-03 

3 20E-01 

9.15E+Ol 

3.46E+M) 

8.lOE-04 

Route 
EPC 

Value 

- 
6.55E-04 

9.99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1.52E-03 

3 50E-02 

2.60E.03 

3.20E-01 

S.l5E+Ol 

3 46E+00 

6.10E-04 

6.55E-04 

9.99E-04 

8.19E-04 

6.43E-03 

1 54E-02 

1.52E-03 

3.50E-02 

2.60E-03 

3 20E-01 

9 15E+Ol 

3.46E+CO 

6.lOE-04 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

6.4E-06 

1.3E-05 

1 .OE-05 

l.lE-04 

2.OE.04 

2.OE-05 

4.5E-04 

3.6E-05 

4.1 E-03 

1.2E+OO 

4.4E-02 

1 .OE-05 

SEE-06 

1 .l E-05 

1.6E-06 

4.7E-05 

3 6E-05 

1 IE-06 

4 2E-05 

6.6E.08 

9.6E-06 

2.6E-03 

1 .I E-04 

4.5E-06 

Reference 

Dose 

S.OQE-04 

3.COE-02 

3.CQE-03 

2 OOE-02 

6.00E-03 

1 .OOE-02 

3.@lE-04 

7.OOE-02 

3.00E-01 

2.COE-02 

3 OQE-03 

S.OOE-04 

3.COE-02 

3.OOE.03 

2.00E-o2 

6.00E-03 

1.00E.02 

3.WE-04 

4.90E-03 

3 OOE-01 

6 OOE-04 

3 OOE-03 

m@QdaY 
mmQdaY 
WkQ-daY 
mgikg-day 

WVkQ-daY 

wJkwW 

“‘@Q-day 

WWay 

w%-day 

WkQ-W 

mg/kQ-W 

mwQ-daY 

Referer 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

Hazard 

Quotient 

9.3E-03 

4.3E-04 

3.5E-03 

5.4E-03 

3.3E-02 

4.5E-02 

1 2E-01 

ME-02 

3.SE+OO 

2 2EtoO 

3 5E-03 

6 4E+OO 

1 .I E-02 

3.5E-04 

6.OE-04 

2 3E-03 

6.3E-03 

4.2E-03 

2.SE-04 

2.OE-03 

9.3E-03 

1.3E.01 

1.5E-03 

1.7E-01 

.- 
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SITE 3 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~cenarfo Timeframe: Future 1 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower Room 

Receptor Population: Resident 

Receptor Age: Adult 
II 

Exposure 

ROUta 

Chemical 

of Potential 

Concern 

nhafation 1.3-Dichlorobenzene 

1 ,CDichtarob%nzena 

Benzene 

Chtorobenzene 

Trfchlorcethene 

Vinyl Chloride 

cis-1 .2-Dichloroethene 

Medium 

EPC 

ValUa 

6.556.04 

9.99E-04 

6.19E-04 

8 43E-03 

1.54E-02 

1.52E03 

3.50E-02 

(1) Specify Medium-Specilic (M) or Route-Specific (A) EPC selected for hazard calculation. 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

1.5E-06 

2 4E-06 

2.6E-06 

2.3E-05 

4.OE-05 

5 3E-06 

1 OE-04 

Intake 

,Non-Cancer) 

Reference 

Dose 

Units 

Total Hazard Index 

m 
Concentration Concentration 

I I Units 

"%?'Ud~Y NA NA 

mglkg-day NA NA 
I I I I 

ross All Exposure Routes/Pathways 

Hazard 

Quotient 

1 .OE-O5 

1.5E-03 

1.3E-03 

2.6E-03 

6.6E+00 
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SITE 3 -TABLE 8.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

lScenario Timeframe: Future II 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water 
Receptor Population: Resident 
Receptor Age: Adult 

gestion 

enal 

halation 

1,4Dichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 

(total) 

1 .CDichlorobenzene 

Benzene 

Trtchloroathene 

Vinyl Chloride 

Arsenic 

RDX 
(total) 

1,3Dichlorobenzene 

1,4Dichlorobenzene 

Benzene 

Chlorobenzene 

Trichloroethene 

Vinyl Chloride 

cis-1 ,PDichloroethene 

Medium 
EPC 
Value 

9.99E04 

819E-04 

154E-02 

1.52E-03 

2.80E03 

E.lOE-04 

9.99E04 

8.19E-04 

1.54E-02 

1.52E-03 

2.80E03 

E.lOE-04 

6.55G04 

9.99E-04 

8.19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 3 * PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 
EPC 
Units 

ms/L 

mg/L 

mg/L 

mgn 

mgll 

mg/L 

m@- 

mg/L 

mq/L 
mg/L’ 

mglL 

mg/L 

WL 

mslL 

mgR 

mg/L 

mg/L 
mglL 

WL 

Route 
EPC 

Value 

9.99E-04 

8.19E-04 

1.54E-02 

1.52E-03 

2.80E-03 

E.lOE-04 

9.99E-04 

8.19E-04 

1.54E02 

1.52E-03 

2.80E.03 

E.lOE-04 

1.93E-04 

2.94E04 

3.19E-04 

2.82E-03 

5.02E-03 

6.55E-04 

1.24E-02 

- 
I 

1 
1 - 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

Route 
EPC 
Units 

mglL 

mglL 

mg/L 
mg/L 

mglL 

mg/L 

mg/L 
mglL 

mglL 

mg/L 

mg/L 

mg/L 

(mgm”- min) 

(ms/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m’- min) 

(ms/m3- min) 

(mglma- min) 

EPC Selected 
for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R 

R 

R 

R 

R 

R 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

1.3E-06 mglkg-day 2.40E-02 

1 .OE-06 mgfkg-day 2.90E-02 

2.OE-05 wW-day 1.1 OE-02 

2.OE06 wuWdaY 1.90E+OO 

3.6E-06 mg/kg-day 150E+OO 

1 .OE-06 wvh-day 1 .lOE-01 

l.lE-06 

l .EE-07 

3.8E-06 

l.iE-07 

8.6609 

4.5E-07 

WWd-V 
mg/kg-day 

wWday 
mgkg-day 

mgkg-day 

wWJay 

2.40E-02 

2.90E-02 

1 .lOE-02 

1.90E+M1 

1.50E+OO 

l.lOE-01 

1.5E-07 

2.4E-07 

2.6E-07 

2.3E-06 

4.OE-06 

5.3E-07 

1 .OE-05 

wkt-day 

w’a-day 

wht-day 
mgfkg-day 

mg/kg-day 

mg/kg-day 

mgkg-day 

2.20E-02 

2.90E.02 

6.00E-03 

3.00E-01 

Cancer Slope 
Factor Units 

@w’kwW’ 
kWWdW’ 
(mgkg-day)’ 

OWkwW’ 

bWwday~’ 

VWwJay~’ 
(mgkg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.lE-08 

3.OE-08 

2.2E-07 

3.7E-06 

5.4E-06 

l.lE-07 

9.5E-06 

2.6E-08 

5.3E-09 

4.2E-08 

2.OE-07 

1.3E-08 

4.9E-08 
3.3E-07 

5.2E-09 

7.4E-09 

2.4E-08 

1.6E-07 

1.9E-07 

l.OE-05 
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SITE 3 -TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Parameter Deflnlllon 

SA Ski” surface Area 

KP Permeability Constant 
Ev Event F,ewmy 
EF Expfure Frequency 

ED Expasure ouratkn 

BW scdy Weight 

tewnt Duration 0, Nerd 

AT-0 Averaging Time (Cancer) 

AT-N Averaging Time ,tioncancsr, 

S Volalile Chemical Generstiin Rate 

IRsh Inhalation Rate otvokdles in ohower 

EF Exposure Frequency 

K t&sea Transfer Coefliiient 

ED EY+o*“re oulatan 

SW sody we,&%, 

Ra Ai Exchange Rate 

08 shower Duratkn 

Df TOW Time in salhrwm 

AT.0 Averaging Time (Cancer, 

AT-N Averaging Time (Noncancer, 

imdL) 
Way) 

RME RME 
Vallle Rationale/ 

F7eterence 
SS%UCL IEPA 1gg3a 

EPA 1sma 

EPA 1gg3a 

6.97C EPA rssn 

Chemioa-specific EPA 19924 

1 Profsosknal ,“dgsmant 

350 EPA 1gg3a 

5 EPA 1w3a 

15 EPA 19wa 

025 EPA 1992d 

25.550 EPA 198h 

Dallv Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal intake = (Ax EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-03 Cancer Ingestion Intake(CTE) = 1.22E-03 
Noncancer Ingestion Intake(RME) = 6.39E-02 Noncancer Ingestion Intake(CTE) = 4.27E-02 

Cancer Dermal Intake(RME) = 3.62E+Ol Cancer Dermal Intake(CTE) = 8.51 E+OO 
Noncancer Dermal Intake(RME) = 4.46E+02 Noncancer Demial Intake(CTE) = 2.98E+02 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

R EFERENCES: 

D ERMAL CONTACT: 

F ‘HEMICAL 

,3-Dichlorobenzene 
,CDichlorobenzene 
enzene 
hlorobenzene 
richloroethene 
invl Chlnrirln 

1 
1 
B 
C 
T 
V 
ci 
A 
B 
Ir 
N 
R 

EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSIYEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + 6)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRfEVENT) 

CF = CONVERSION FACTOR (1lJlOOO CM3) 

t’ = TIME ITTAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ciw CONC. 

(m9W 
6.55E-04 

ORGANIC OR t’ (HR) tevent i (HR) Kp (CMIHR) B DAevent 
INORGANIC? 

” 4.1 OE+OO 2.50E-01 &90E-01 8.70E-02 4.00E-01 6.54E-08 , 
9.99E-04 0 3.30E+OO 2.50E-01 6.90E-01 &OE-02 2.50E-01 7.11 E-08 

8.19E-04 0 6.30E-01 2.50E-01 2.60E-01 2.1 OE-02 1.30E-02 1.21 E-08 
8.43E-03 0 1 .OOE+OO 2’.50E-01 4.30E-01 4.1 OE-02 6.90E-02 3.13E-07 

1.54E-02 0 1.30E+OO 2.50E-01. 5.50E-01 1.60E-02 2.60E-02 2.53E-07 
1 .57F-OR n !i 1 OE-01 2.50E-01 I 2.10~~01 I 7.30E-03 2.3OE-03 7.04E.09 

J 
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SITE 3 -TABLE 7 12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNOWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 .CDiihlorobenzena 

Tdchloraethene 

cis-1 ,PDichtoroelhene 

IA-Dichlorobenzene 

Trichlorcethene 

cis-1 .BDichloroethene 

I (tOtal 

Medium Medium 

EPC EPC 

V&B Units 

6.55E-04 

9.99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.60E.03 

3.20E-01 

9.15E+Ol 

3.46E+W 

&lOE-04 

mg/L 

m@L 

m@L 

m@L 

m@L 

m@L 

m@L 

m@L 

wJL 

m@L 

m@L 

m@L 

6.55E-04 

9.99644 

6.19E-04 

6.43E.03 

1.54E-02 

1.52503 

3.50E-02 

2.80E-03 

3.20E-01 

9.15EtOl 

3.46E+W) 

6.10E-04 

m@L 

m@ 

m@L 

m@L 

m@L 

mgn 

m@L 

m@L 

msll 

m@L 

m@L 

m@L 

- 

Route 

EPC 

Value 

6.55E04 

9.99E-04 

6.19E-04 

6.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.60E-03 

3.20E-01 

9.15E+Ol 

3.46E+OO 

6.lOE-04 

6.55E-04 

9.99E.04 

6.19E-04 

6.43E.03 

1 54E-02 

1.52E-03 

3.50E-02 

2.60E-03 

3.20E-01 

9.15E+Ot 

3.46E+00 

6.lOE-04 

- 
Route 

EPC 

Units 

m@L 

m@L 

m@L 

me/L 

m@L 

m@L 

m@L 

m@L 

m@L 

m@L 

m@L 

m@L 

m@L 

fl@L 

m@L 

m@L 

m@L 

mgn 

m@L 

m@L 

m@L 

mgR 

m@L 

m@L 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

4.2E-05 

6.4E-05 

5.2E-05 

5 4E-04 

9.6E-04 

9.7E.05 

2.2E-03 

1.6E-04 

2 OE-02 

5 6E+OO 

2 ZE-01 

5.2E-05 

2.9E-05 

3.2E-05 

5.4E-06 

1.4E-04 

1 .l E-04 

3.1 E-06 

1.3E-04 

3 1 E-07 

3.6E-05 

1 .OE-02 

3 9E-04 

1.3E-05 

Intake 

Non-Cancer) 

Units 

WWw 

wkW.v 

Wkgday 

m@W-day 

m@kxW 

m@kg-day 

WkwW 

WQ-day 

WWaY 

m@Way 

mg/kg-day 
mgkg-day 

m@kg-W 

“‘@Q-W 

wwm 

mwQ5aY 

WWW 

“WwJw 

m@k-dw 
m@kg-day 

WWW 
m@kg-day 

m@kww 

WWW 

Reference 

Dose 

9 OOE-04 

3 WE-02 

3.CKJE-03 

2 ME-02 

6 OOE-03 

1 .JOE-02 

3 WE-04 

7.CQE-02 

3.COE-01 

Z.OOE-02 

3 WE-03 

9.OQE-04 

3.CilE-02 

3.WE-03 

Z.OOE-02 

6 WE-03 

1 JJOE-02 

3 COE-04 

4.90E-03 

3.CQE-01 

6 OOE-04 

3 OOE-03 

Reference 

Dose Units 

WW-day 
WWW 
WWdw 
mg/kodw 
m@wdw 
NWJw 
WWay 
m@Wdw 
w%-day 
mgkg-day 

m@Way 

WM-day 

Reference 

:oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

===E-= 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

4.7E-02 

2.lE-03 

1 7E-02 

2.7E-02 

1.6E-01 

2 ZE-01 

6.OE-01 

2 9E-01 

1.9EtOl 

1 iE+Oi 

1 7E-02 

3 ZE+Ot 

3 ZE-02 

1 IE-03 

1.6E-03 

7 OE-03 

1.9E-02 

1.3E-02 

1 .OE-03 

7.3E-03 

3 4E-02 

4 6E-01 

4 4E-03 

6 OE-01 
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SITE 3 - TABLE 7 12. REASONABLE MAXIMUM EXPOSURE (RME) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

dium. Groundwater 

sure Medium: Groundwater 

sure Point: Tap Water 

EXpSUrfJ Chemicd Medium Medium Route Route EPC Intake Intake Reference RelerenCe 

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) D&Se Dose Units 

Concern Value Units Value Units for Hazard Units 

Calculation (1) I 
nhalation 1 ,3-Dichlorobenzene 6.556-w m@L 

1.4-Dichlorobenzene 9.99E-04 man. 
Benzene 6.19E-04 m@L 

Chlorobenzene 6.43E-03 m@L 
Trichloroathene 1.64E-02 m@L 
Vinyl Chloride 1.52E-03 w 
cis-1 .2-Dichlorcethene 3 50Ed2 mgR 

Total Hazard Index Across All Ex 
(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected far hazard calculation 

Reference 

I 

Fk?lerenCe 

Concentration Concentration 

I Units 

Hazard 

Quotient 

1 3E-04 

1 9E-02 

1.7E-02 

WOfGWChildRes Table7 Page 4 of 5 g/14/00 9:55 AM 



StTE 3 -TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

IScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water 
Receptor Pooulation: Resident 
Receptor Age: Child 

Exposure L- Route 
Chemical 

of Potential 
Concern 

1,4-Dichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 

(total) 

1 ,CDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 
RDX 

(total) 

1,3Dichlorobenzene 

1 .CDichlorobenzene 

,Benzene 

Chtorobenzene 

Trichtoroethene 

Vinyl Chloride 

~cis-1.2-Dichloroethene 

Medium Medium 
EPC EPC 
Value Units 

9.99E-04 

8.19604 

1.54E-02 

1.52E-03 

280E-03 

8.10E-04 

9.99E-04 

8.19E-04 

1.54E-02 

1.52603 

2.80G03 

E.lOE-04 

655E-04 

9.99604 

8.19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

WJJL 
mg/L 

mglL 

mg/L 

mg/L 

mg/L 

ML 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk 

Route 
EPC 
Value 

9.99E-04 

8.19E-04 

1.54E02 

1.52E-03 

2.80E-03 

E.lOE-04 

9.99E-04 

8.19E-04 

1.54E-02 

1.52E-03 

2.80E-03 

E.lOE-04 

1.93E-04 

2.94E-04 

3.19E-04 

2.82&03 

5.02E-03 

655E-04 

1.24E-02 

culation. 

Route 
EPC 
Units 

mg/L 

ML 
mg/L 

mg/L 
mg/L 

mglL 

mg/L 

mg/L 

wdL 
ing/L 

mg/L 

m9/L 

(mg/m”- min) 

(mg&- min) 

(ms/m3- min) 

(mg/m3- min) 

(ms/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

EPC Selected 
for Risk 

Calculation (I) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R 

R 

R 

R 

R 

R 

Intake 
(Cancer) 

5.5E-06 

4.5E-06 

8.4E-05 

8.3E-08 

1.5E-05 

4.4E-08 

2.7E-06 

4.6E-07 

9.6E-06 

2.7E-07 

2.7E-08 

l.lE-06 

1.7E-06 

2.5E-06 

2.8E-06 

2.4E-05 

4.4E-05 

5.7E-06 

l.lE-04 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

wi%t-W 

%vWW 
mglkg-day 

mgikg-day 

mgIkg-day 

mg/kg-day 

2.40E-02 

2.90E-02 

1 .lOE-02 

1.90E+OO 

1.50E+OO 

l.lOE-01 

OWWdW’ 

cwkg-day)” 

VWWWY’ 

VWWJayY’ 
(mg/kgday)” 

@WwW“ 

wWW 
mgtkgday 

mg/kwday 
mgikg-day 

WM-day 

w&day 

2.40E-02 

2.90E-02 

l.lOE-02 

1.90E+OO 

150EtOO 

l.lOE-01 

MWWW).’ 

bwkvdaY~’ 

@-@s-WY’ 
(@kg-day)“ 

Vwkt-day)-’ 

GWWW)~’ 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgIkg-day 

with-day 
mg/kg-day 

mg/kg-day 

2.20E-02 

2.90E-02 

6.00E-03 

3.00E-01 

bWkg-W~’ 

ow%t-day)-’ 

OWWfwY’ 
(mgkg-day).’ 

(mgkg-day).’ 

FWwW 

@wWJW 

Total Risk Across All Exposure RoutedPathwayr 

Cancer 
Risk 

1.3E-07 

1.3&07 

9.3E-07 

1.6E-05 

2.3E-05 

4.9E.07 

4.lE-05 

6.5E-08 

1.3E-08 

l.lE-07 

5.1 E-07 

4.OE-08 

1.3E-07 
8.6E-07 

5.6E-08 

E.OE-08 

2.6E-07 

1.7E-06 

2.lE-06 

4.4E-05 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4100 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenU3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME ITTAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODELCONSTANT (DIMENSIONLESS) 
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SITE 3 -TABLE 7.12a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1,CDichlorobenzene 

Trichloroelhene 

cis-1,2-Dichloroethene 

mml 

RDX 

(tOt.3 

1,3-Dichlarobenzene 

1.4.Dichlorobenzene 

Benzene 

Chlorobenzene 

Tdchlomethene 

Vinyl Chloride 

c&l ,P-Dichlorcethene 

Arsenic 

Barium 

km 

Manganese 

RDX 

(tota 

Medium 

EPC 

VelUe 

6.55E-04 

9.99604 

8.19E-04 

8.43E-03 

1 S4E-02 

1.52E-03 

3.50E-02 

2.80E-03 

3.20E-01 

9.15E+Ol 

3.46Et00 

8.10E-04 

6.55E-04 

9.99E-04 

8.19E-04 

8.43E.03 

1.54E-02 

1 52E-03 

3.50E-02 

2.80E-03 

3.20E-Ot 

9.15E+Ol 

3.48E+00 

8.10E-04 

Route 

EPC 

Value 

6.55E04 

9.99E-04 

8 19E-04 

8.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

2.80E-03 

3 20E-01 

9 15E+Ol 

3.46EtOO 

8.10E-04 

6 55E-04 

9.99E-04 

8.19E-04 

8.43E.03 

1.54E-02 

1.52E-03 

3.50E-02 

2.80E-03 

3 20E-01 

9.15E+Of 

3.46EtOO 

8.10E-04 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

Intake 

Non-Cancer) 

Units 

2.8E-05 

4 3E-05 

3.5E-05 

3.6E-04 

6 6E-04 

6.5E-05 

1.5E-03 

1.2E-04 

1.4E-02 

3 SE+00 

1.5E-01 

3.5E-05 

1.6E-05 mWkg-day 

1.7E-05 Wkg-dw 

2.9E-08 mgIkg-day 

7 6E-05 mglkg-day 

6.2E.05 Wk3-W 

1.7E-06 mgkg-day 

6 SE-05 m@kg-day 

1.4E.07 WWay 
1.6E-05 w%-day 

4 ‘6E-03 Wk-day 
1.7E-04 mgkg-day 
7.3E.06 mglkg-day 

Dose 

- 
9 OQE-04 

3.OQE-02 

3.OOE-03 

2.COE-02 

6.COE.03 

1.00E-02 

3.WE-04 

7.OOE-02 

3.OOE-01 

2.OOE-02 

3.OOE-03 

9.OOE-04 

3.OOE-02 

3.OOE.03 

2.OOE-02 

&ooE-03 

1 .OOE-02 

3.OOE-04 

4.90E-03 

3.OOE.01 

8.OOE.04 

3.WE-03 

Reference Reference 

:oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

:oncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

- 
3 I E-02 

1.4E-03 

1.2E-02 

1 8E-02 

l.lE-01 

1 5E-01 

4.OE.01 

2 OE-01 

1 3EtOl 

7.4E+OO 

1.2E-02 

Z.lE+Ol 

1.8E-02 

5.8E-04 

9.8E-04 

3 6E-03 

1 .OE-02 

8.9E-03 

4.6E-04 

3.2E-03 

1.5E-02 

2 2E-01 

2 4E-03 

2&E-01 
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Chemical 

of Potenliaf 

1,COichlorobenzene 

Benzene 

Chlorobenzene 

Tdchloroathene 

Vinyl Chlorfde 

cis-1,2-Dichloroethene 
I 

SITE 3 -TABLE 7.12a CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lSC9nado Timeframe: Future 

Medium Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Popufation: Resident 

I I I I , 

Total Hazard Index Across All Exposure Routes/Pathways 2.2E+Ol 
(1) Specify Medium-Specific (M) or Route-Speciffc (R) EPC selected for hazard calculation 
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SITE 3 -TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water 
Receotor Pooulation: Resident 
Receptor Age: Child 

d 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Ingestion 

Dermal 

Inhalation 

1,GDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 

(total) 

1,4-Dichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 
(total) 

1,3-Dichlorobenzene 

Medium Medium Route 
EPC EPC EPC 

Value Units Value 

J 
9.99E-04 mg/L 9.99E-04 

8.19E-04 mg/L 8.19E-04 

1.54E-02 WL 1.54E-02 

1.5x-03 w& 1.52E-03 

2.80E-03 mglL 2.8OE-03 

8.10E-04 mg/L 8.10E-04 

9.99E-04 mg/L 9.99E-04 

8.19~~04 mg/L 8.19E-04 

1.54Em02 mglL 1.54E-02 

1.52E-03 mg/L 1.52E-03 

2.80E-03 mg/L 2.80E-03 

8.10E-04 mg/L 8.1 OE-04 

6.55E.04 mg/L 1.93E-04 

1 ,GDichlorobenzene 9.99E.04 mg/L 2.94E-04 

Benzene 8.19E-04 mglL 3.19E-04 

Chlorobenzene 8.43E-03 mglL 2.82E-03 

Trichloroethene 1.54&02 mg/L 5.02E-03 

Vinyl Chloride 1.52E-03 mg/L 655E-04 

cis-1,2-Dichloroethene 3.50E.02 mg/L 1.24E-02 

1 I I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

mglL 

mg/L 
mg/L 

WL 
mglL 

mglL 

M 1.2E-06 mg/kg-day 2.40E.02 

M 1 .OE-06 WWdw 2.90E-02 

M 1.9E-05 WWdaY 1 .lOE-02 

M 1.9E-06 wW-day 1.90E+Od 

M 3.4E-06 mg/kg-day 1.50E+dO 

M 9.9E-07 mglkg-day l.lOE-01 

mg/L 

mg/L 
mglL 

mg/L 

mg/L 

WL 

M 4.9E-07 W’WW 
M 8.4E-08 mgikg-day 

M 1.8E-06 mg/kg-day 

M 4.9E-08 w’wdw 
M 4.OE-09 mg/kg-day 
M 2.1E-07 mg!kg-day 

2.40E-02 

2.90E-02 

l.lOE-02 

1.90E+OO 

1.50E+OO 

1 .lOE-01 

(mg/m’- min) R 
(mgm3- min) R 
(mg/n?- min) R 
(ms/m’- min) R 
(mglm3- min) R 
(mg/m3- min) R 
(mg/m3- min) R 

2.20E-02 

2.90E-02 

6.00E-03 

3.00E-01 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

bWkg-dw)~ 2.9E-08 
(mg/kg-day)’ 2.9E-08 

-=I=- WWWk).’ 2.1E-07 

bWM-dw~’ 3.5E-06 

@wW-day)” 5.1E-06 
(mq/kg-day)’ 1 l.lE-07 

1 9.OE-06 

Owk!-day)” 
(mg/kg-day)’ 

KwWdaY)-’ 
(mg/kgday)” 

OwWW~’ 

1.2E-08 

2.4E-09 

1.9E-06 

9.3E-08 

6.OE-09 

2.3E-08 
1.6E-07 

(mgkgday)” 

(mg/kg-day).’ 

@wQ-day)~’ 
(mg/kg-day)” 

(@kg-day)’ 

(mg/kg-day)’ 

6.9E-09 

9.9E-09 

3.2E-08 

2.1E-07 

1 2.6E-07 

Total Risk Across All Exposure Routes/Pathways 1 9.5E-06 

W03GW‘ 7esCTE Table8 91’ 9:58 AM 



SITE 3 -TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Dermal 

ingestion Rate of Soil CsxlRsxEFxED 

Exposure Frequency Professional Judgement Professional Judgement BWXATXCF 

Professional Judgement Prolessional Judgement 

Exposure Duration 

Conversion Factor 

BW Body Weight (kc!) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) (Ws) 25.550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (davs) 9,125 EPA 19698 3.265 EPA 1969a 

CS Chemical Concentration in Sediment (m3M) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkg-day) = 

AF Soil to Skin Adherence Factor (mWm*) 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxED 

SA Skin Surface Area (cm’) 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ASS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specilic EPA 1995b 

EF Exposure Frequency (days/year) 36 Professional Judgement 16 Professional Judgement 

ED Exposure Duration (veal) 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor WKmQ) 1 .OOE+06 EPA 1969a 1 .OOE+06 EPA 1969a 

EW Body Weight (kg) 70 EPA 1989a 70 EPA 1969a 

AT-C Averaging Time (Cancer) (davs) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (dab’s) 9,125 EPA 1969a 3,265 EPA 1969a 

Daily Intake Calculations 
Ingestion intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.59E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 4.45E-06 Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 

W03SedMUW Table4-1 9/14/00 lo:28 AM 



SITE 3 -TABLE 7.13. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SEDIMENT 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation. 

Dermal Absorotion Fraction (ABS)fUSEPA. November. 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

W03Sedl lble7 9’ 1028 AM 



SITE 3 -TABLE 8.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE 1 UTILITY wowms TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

. 
Receptor Population: Maintenance / Utility Worker 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC. 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 
Cancer 

Risk 

Ingestion Arsenic 2.00E+OO @kg 2.00EtOO 

Manganese 1.43E+03 wh 1,43E+03 

(total) 

Dermal Arsenic 2.00E+OO mg/kg 2.00E+OO 

Manganese 1.43E+03 Wkg 1.43E+03 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABS)(USEPA. November, 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

1 .OE-07 

7.2E05 

9.5E-08 

2.3G05 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

1.50E+OO 

1.50EtOO 

hYkwW’ 
(mg/kg-day)’ 

h&wW” 

bx&kdw~’ 

1.5E-07 

1 1.5E-07 - 

1.4E-07 

1 1.4E-07 

2.9E-07 

W03SedMUW Tablet3 9/l 4100 lo:28 AM 



SITE 3 -TABLE 7.13. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SEDIMENT 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITEOAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Fuluw 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Paint: Surface Sediment 

Receptor Population: Maintenance I Utility Worker 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorotion Fraction (ABS)(USEPA. November. 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

W03SedV -E Table7 9’ IO:29 AM 



SITE 3 -TABLE 8.13. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Receptor Population: Maintenance I Utility Worker 
Receptor Age: Adult 

Ingestion IArsenic 1 l.l9E+OO 1 wdkg 

J 
l.l9E+OO mdkg mg/kg-day 1 SOE+OO 8.1 E-09 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk caw~awn 

Dermal Absomtion Fraction (ABS)(USEPA. November. 1998): 

Arsenic - 0.03 
Other Metals - 0.01 

6.71 E+02 

l.l9E+OO 

&71E+02 

W03SedMUWCTE Table8 9/l 4/00 IO:29 AM 



Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Receptor Population: Construclion Worker 

Exposure 
Route 

Ingestion 

wamete J Parameter Definition 

Giq---- Chemical Concentration in Sediment 

tion Rate of Soil 

onversion Fachx 

veraging Time (Cancer) 

SITE 3 -TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

wv%) 
(mglday) 

(days/year) 

(unitless) 

(yean) 

fwW 

(4 

(days) 

(days) 

(wW) 

bWc4 

(cm*) 

(witless) 

(dayslyear) 

WeaW 

(wW 

(kg) 

Ww) 

(days) 

160 Professional Judgement 

1 Professional Judgement 

1 Professional Judgement 

1 OOE+06 EPA 1989a 

70 EPA 198Sa 

25,550 EPA 1969a 

365 EPA 1969a 

95%UCL EPA 1993a 

I EPA 1993a 

3160 EPA 1997a 

chemical-specific EPA 1995b 

160 Professional Judgement 

1 Professional Judgement 

1 .OOE+06 EPA 1969a 

.70 EPA 1969a 

25,550 EPA 1969a 

365 EPA 1969a 

CTE 

I 

CTE 

I 

Intake Equation/ 

Value Rationalal Model Name 

CsxlRsxEFxED 

Professional Juagement BWxATxCF 

95%UCL EPA 1993a 

02 EPA 1993a 

3160 EPA 1997a 

chemical-specific EPA 1995b 

160 Professional Judgement 

1 Professional Judgement 

1.00Et06 EPA 1969a 

70 EPA 1969a 

25.550 EPA 1989a 

t 
Chronic Daily Intake (CDI) (mg/kg-day) 

CsrSAxABSxAFrEFxED 
EWxATxCF 

365 EPA 1969a 

Daily intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.83E-08 Cancer Ingestion intake - CTE 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 3.18E-07 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.23E-05 Noncancer Dermal Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 

WOJSedr ’ TableQ1 9’ IO:24 AM 



SITE 3 _ TABLE 7.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS ~0 SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xposure Medium: Sediment 

xposure Point: Surface Sediment 

(1) Specify Medium-Specilic (M) or Route-Spxilic (R) EPC selected for hazard calculation. 

Dermal Absorotion Fraction IAB.!XUSEPA. November. 1998L 

Arsenic - 0.03 

Other Metals - 0.01 

cross All Exposure Routes/Pathways 

WO3SedConstW Table7 Q/14/00 10.24 AM 



SITE 3 - TABLE 8.14. REASONABLE MAXiMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorbtion Fraction (ABS)(USEPA. November, 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

WO3Ser’ tW Table8 9/l 41’ I:24 AM 



SITE 3 -TABLE 7.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xposure Medium: Sediment 

xposure Point: Sudace Sediment 

tion: Construction Worker 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculation. 

Delmal Absorotion Fraction IABS)(USEPA. November. 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

WOSSecfConstWCTE Table7 Q/14/00 lo:25 AM 



SITE 3 -TABLE 8.14a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ingestion 

Dermal 

Arsenic 

Manganese 

(total) 

Arsenic 

Manganese 

(total) 

l.l9E+OO 

6.71 E+02 

l.l9E+OO 

6.71 E+02 

mg/kg 

Wkg 

mg/kg 

mg/kg 

l.l9E+OO 

6.71 Et02 

l.lQE+OO 

6.71 Et02 

mdkg 

@kg 

mg/kg 

Wkg 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermal Absorption Fraction (ABS)(USEPA. November. 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

Intake 

(Cancer) I 

Intake 

(Cancer) I 

Cancer Slope Cancer Slope Cancer 

Factor I Factor Units I Risk 

I Units 
I 

5.7608 

1 SiE-05 

2.3E-09 

mglkg-day 

mglkg-day 

mg/kg-day 

150EtOO 

150EtOO 

OWfwW)~’ 
(mg/kg-day)” 

PdwW’ 

8.6508 

8.6E-08 

3.4E-09 

4.3E-07 mg/kg-day 1 (mg/kg-day)” 

I I I 3.4E-09 

Total Risk Across All Exposure Routes/Pathways 1 8.9E-08 

WOSSer’ >tWCTE Table8 9/l 4” 0:25 AM 



SITE 3 -TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sudace Sediment 

Receptor Population: Adult Recreational User 

Fraction ingested 

Exposure Duration 

Conversion Factor 

ro ewonal Judgement 

Professional Judgement 

ro ess~onal Judgement 

rofessional Judgement 

Averaging Time (Cancer) 

Soil to Skin Adherence Factor 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgement 

CsxSAxASSxAFxEFxEO 
BWxATxCF 

Professional Judgemant 

Daily Intake Calculations 
Ingestion Intake = (II3 x Fi x EF x El? x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 2.01 E-09 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 1.57E-08 

Cancer Dermal Intake - RME 2.42E-06 Cancer Dermal Intake - GTE 7.25E-08 
Noncancer Dermal Intake - RME 5.64E-06 Noncancer Dermal Intake - CTE 5.64E-07 

WOBSedRecUser Tablet1 g/14/00 lo:29 AM 



SITE 3 -TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCUlATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I mai nazard Index Across All Exposure RoutesPatnways I( 1 .l E-01 

Reference Reference 

Dose Dose Units 

Reference Reference 

Concentration Concentration 

Hazard 

Quotient 

Units 

----- 
3.COE-04 wfWw NA NA 4 2E-04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Abeomtion Fraction (ABS)(USEPA. November. 1998L 

Arsenic - 0.03 

Other Metals - 0.01 

W03SedP v Table7 9/ lo:29 AM 



SITE 3 -TABLE 8.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction IABSHUSEPA. November. 1998): 

Arsenic - 0.03 
Other Metals - 0.01 

W03SedRecUser Table8 9/l 4100 lo:29 AM 



SITE 3 -TABLE 7.1% CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Reference 

Concentration 

Units 

T 
NA 

NA 

NA 

6.2E-05 

(1) Specily Medium-Speck (M) or Route-Specific (R) EPC selected for hazard calculation. 

Perroal Absorotion Fraction (ABSMJSEPA. November. 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

Total Hazard index Across All Exposure Routes/Pathways [ 5.4L03 

5.3E-04 

5.9E-04 

6.7E-05 

4.7E-03 

4.6E-03 

W03Sedc vCTE Table7 9’ _ 1030 AM 



SITE 3 -TABLE 8.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

. 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion Arsenic i.l9E+OO mg/kg l.l9E+OO 

Manganese 6.71E+OZ mg/kg 6.71 Et02 

(total) 

Dermal Arsenic 1,19E+OO Wkg 1.1 SE+00 

Manganese 6.71 E+02 @kg 6.71E+02 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction IABSKUSEPA. November, 1998): 
Arsenic - 0.03 
Other Metals - 0.01 

mcdkg 

w.dkg 

mgfkg 

mdkg 

2.4E-09 

1.4E-06 

2.6509 

4.9E-07 

mglkg-day 1.50E+OO @WwW’ 

mg/kg-day (mg/kg-day)” 

mglkg-day 1.50E+OO OWk-day)-’ 

mg/kg-day (mg/kg-day).’ 

Total Risk Across All txposure Routes/Pathways 

3.6509 

3.6&09 

3.9E-09 

3.9E-09 

7.4E-09 

WOBSedRecUserCTE Table8 9/l 4100 IO:30 AM 



SITE 3 -TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Concentration in Sediment 

Ingestion Rate of Soil 

Exposure Frequency 

Converson Factor 

Professional Judgement 

Professional Judgement 

Professional Judgemenl 

ro esstonal Judgemenl 

rolessional Judgemenl 

rofessional Judgemenl 

Skin Surface Area 

Exposure Frequency 

Conversion Factor 

Professional Judgement 

Professional Judgement 

Professional Judgamenl 

Professional Judgement 

BWxATxCF 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) (days) 3.650 EPA 1969a 3,650 EPA 1969a 

Daily intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) i (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer Ingestion intake - CTE 

Cancer Dermal Intake - RME 1.54E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME l.O8E-05 Noncancer Dermal Intake - CTE 

1.18E-08 
8.28E-08 

1.54E-07 
l.O8E-06 

-?ble4-1 9/’ - lo:31 AM 



SITE 3 -TABLE 7.16 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorotion Fraction fABSI(USEPA. November. 199EiL 

Arsenic - 0.03 

Other Metals - 0.01 

Total Hazard Index Across All Exposure Routes/Pathways 

W03SedTresp Table7 g/14/00 lo:31 AM 



SITE 3 -TABLE 6.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion Arsenic 2.00E+OO Wkg 2.00E+OO f-xih M 92x-08 mglkg-day 150E+OO F??h-day)” 1.4E-07 

Manganese 1.43E+03 @kg 1.43E+03 mg/kg M 6.8E-05 mglkg-day (mg/kg-day).’ 

(total) 1.4E-07 

Dermal Arsenic 2.00Et00 m&g 2.00E+OO @kg M 9.3E-08 mglkg-day 1.50E+OO (mg/kg-day)’ 1.4E-07 

Manganese 1.43E+03 w/kg 1.43E+03 @kg M 2.2E-05 mg/kg-day (mg/kg-day).’ 

(total) 1.4E-07 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 
- 

. 

Dermal Absomtion Fraction IABSWJSEPA. November, 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

WO3S.C. ‘o Table8 9/i 4” “731 AM 



SITE 3. TABLE 7.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATtON OF NON-CANCEA HAZARDS 

EXPOSURE OF ADOLESCENTTRESPASSERS TO SEDIMENT 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Spsciflc (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)fUSEPA. November. 199Q 

Arsenic - 0.03 

Other Metals - 0.01 

Total Hazard Index Across All Exposure Routes/Pathways 

, ..” 

W03SedTrespCTE Table7 g/14/00 1032 AM 



SITE 3 -TABLE 8.18a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 
Factor Units 

Cancer 

Risk 

Ingestion Arsenic 1.19E+OO m&g l.l9E+OO 

Manganese 671E+02 mdkg 6.71E+02 

(total) 

Dermal Arsenic l.l9E+OO wt.% 1.19EtOO 

Manganese 6.71 E+02 %&.t 6.71 E+02 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)IUSEPA. November, 19981: 

Arsenic - 0.03 

Other Metals - 0.01 

1.4E-08 

7.9E-06 

55E-09 

1 .OE-06 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

150E+OO 

150E+OO 

hYkg-day)” 2.1E-08 

(mg/kg-day)’ 

1 2.1E-08 

OwhwW’ 82E-09 
(mg/kg-day)“ 

[ 8.2E-09 

2.9E-08 

W03Sef -GTE Table8 9/l 41r 1:32 AM 



SITE 3 -TABLE 4.17 

- 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenatfo Timeframe: Future 

Medium: Sedimenl 

dium: Sediment 

Exposure Frequency 

ro ewonat Judgement ro ess~onal Judgement 

Exposure Duration 

CF Conventon Factor VWW l.OOE+06 EPA 1989a 1 .OOE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) W’s) 25,550 EPA 1989a 25.550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8.760 EPA 1989a 2,555 EPA 1989a 

CS Chemical Concentmtion in Sediment Oww 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day) = 

AF Soil to Skin Adherence Factor PWd 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxED 

SA Skin Sudace Area (cm*) 9000 EPA 1997a 9000 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (Years) 24 EPA 1993a 7 EPA 1993a 

CF Conversion Factor OwW 1 .OOE+06 EPA 1989a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

EPA 1969a 2,555 EPA 1989a 

Daily Intake Calculations 
ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.70E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.37E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 4.23E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 1.23E-04 Noncancer Dermal Intake - CTE 

4.58E-08 
4.58E-07 

1.65E-06 
1.65E-05 

.I?, 

, i :. ; 

WOBSedAduitAes Tablet1 9/14/00 10.20 AM 



SITE 3 -TABLE 7.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Receptor Population: Resident 

(1) Spacily Medium-Specific (M) or Route-Specific (R) EPC selected Ior hazard calculation. 

Dermal Absorolion Fraction fABSI(USEPA, November, 1993): 

Arsenic - 0.03 

Other Metals - 0.01 

W03Sedt s Table7 91 lo:20 AM 



SITE 3 -TABLE 6.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Arsenic Z.OOE+OO mg/kg 2.00E+OO 

Manganese 1,43E+03 Wkg 1.43E+03 

(total) 

Dermal Arsenic 2.00E+OO mg/kg 2.00E+OO 

Manganese 1.43E+03 @kg 1,43E+03 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABS)(USEPA. November. 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

Route 

EPC 

Units . 

@kg 

mdkg 

@kg 

@kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer ,;, 

for Risk (Cancer) (Cancer) Factor Factor Units Risk .:.l 
Calculation (1) Units 

.-. ,, /. 

M 9.4E-07 mg/kg-day 1.50E+OO (mg/WWY’ 1.4E-06 -I 

M 6.7E-04 mg/kg-day (mg/kg-day)” 

1.4E-06 

M 2.5E-06 mglkg-day 1 SOE+OO OWkwW 3.8E-06 

M 6.OE-04 mg/kg-day (mglkg-day)” 

3.8E-06 

Total Risk Across All txposure Routes/Pathways 1 5.2E-06 

W03SedAdultRes Table8 9/l 4100 lo:20 AM 



SITE 3 -TABLE 7.17a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Population: Resident 

=w 
Concenlration Concentration 

NA 1 NA ) 1.4~.01 

I, 1 1.4E-01 

Total Hazard Index Across AM Exposure Routes/Pathways ( I.6501 
(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculalion. 

Dennal Absomtion Fraction (ABS)(USEPA, November. 1998): 

Arsenic _ 0.03 

Other Metals - 0.01 

W03Sedl sCTE Table7 9 ‘0:21 AM 



SITE 3 -TABLE 8.17a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION ?F CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ingestion 

Dermal 

Arsenic 

Manganese 

(total) 

Arsenic 

Manganese 

l.lQE+OO 

6.71 E+OZ 

1.1 QE+OO 

6.71 E+02 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 
mdkg 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November. 1998): 

Arsenic - 0.03 

Other Metals - 0.01 

- 
I 
i -. 

l.lQE+OO 

6.71E+02 

l.lQE;OO 

6.7lE+02 

mg/kg 

mdkg 

mglkg 

3.1 E-05 

5.9E-08 

l.lE-05 

mg/kg-day 

mg/kg-day 

mg/kg-day 

1.50E+OO 

(mg/kg-day).’ 

1 8.1E-08 

bW?wWY’ 8.8E-08 

(mg/kg-day)” 

WOBSedAdultResCTE Table8 9/14/00 IO:21 AM 



SITE 3 -TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point Sudace Sediment 

Receptor Population: Resident 

Parameter Definition 

ro ess~anal Judgement Professional Judgement 

xposure Duration 

CF Conversion Factor (wW l.OOEt06 EPA 1989a 1 .OOE+06 EPA 1989a 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (dw4 2,190 EPA 1989a 730 EPA 1989a 

CS Chemical Concentration in Sediment MxtW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkg-day) 

AF Soil to Skin Adherence Factor mw~~2~ 1 EPA 1993a 0.2 EPA 1993a CSXSAXABSXAFXEFXED 

SA Skin Sudace Area (4 3506 ‘EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (yea@ 6 EPA 1993a 2 EPA 1993a 

CF Conversion Factor (w40 1 .OOE+06 EPA 1989a 1 .OOE+06 EPA 1989a 

BW Body Weight 6-a) 15 EPA 1989.a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 198Qa 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) WW 2,190 EPA 1989a 730 EPA 1989a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME l.lOE-06 Cancer Ingestion Intake - CTE 1.22E-07 
Noncancer Ingestion Intake - RME l.28E-05 Noncancer Ingestion Intake - CTE 4.27E-06 

Cancer Dermal Intake - RME 1.92E-05 Cancer Dermal Intake - CTE 8.56E-07 
Noncancer Dermal Intake - RME 2.24E-04 Noncancer Dermal Intake - CTE 3.00E-05 

W03SedC s Table4-1 91’ 1021 AM 



SITE 3 -TABLE 7.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Aecedor Powlion: Resident 

Calculation (1) 

Z.OOE+CO 

1.43E+03 

1.3E-05 

3.2E-03 

WK-day 3.00E-04 

wW-W SCOE-04 

Total Hazard Index 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard CakUlatiOn 

Dermal Absomtion Fraction (ABSIfUSEPA. November. 199% 

Arsenic - 0.03 

Other Metals - 0.01 

I I 
Reference 

I 

Reference 

I 

Reference 

Dose Units Concentration Concentration 

I I Units 

cross All Exposure Routes/Pathways 

WOBSedChildRes Table7 
9/14/00 lo:21 AM 



SITE 3 -TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Receptor Population: Resident 
Receotor Acre: Child 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion Arsenic 2.00E+OO w&i 2.00E+OO w/kg M 

Manganese 1.43E+03 @kg 1.43E+03 mgh M 

(total) 

Dermal Arsenic 2.00E+OO @kg Z.OOE+OO mg/kg M 

Manganese t .43E+03 Wko 1.43E+03 mg/kg M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(lJSEPA. November, 199Q 

Arsenic - 0.03 

Other Metals - 0.01 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

2.2E-06 mglkg-day 

t.6E-03 mglkg-day 

1.50E+OO (w@-WV 

(mg/kg-day)” 

3.3E-06 

3.3E-06 

1.2E-06 1 mg/kg-day 1 lJOE+OO 1 (mg/kg-day).’ 1 1.7E-06 

2.7E-04 mg/kg-day 1 (mg/kg-dayr’ 

I I I 1.7E-06 

Total Risk Across All Exposure Routes/Pathways 1 5.OE-06 

W03Sef -1Res Table8 9/l 41’ ‘:21 AM 



SITE 3. TABLE 7.1fJa. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selecfed for hazard calculation. 

Dermal Absorption Fraction (AEiS)fUSEPA. November, 1998): 

Arsenic _ 0.03 

Other Metals - 0.01 

g/14/00 1022 AM 
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SITE 3 -TABLE 618a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Surface Sediment 

Receptor Population: Resident 
Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Arsenic 

bfanganese 

:total) 

Arsenic 

Vlanganese 

Itotal) 

l.l9E+OO 

6.71 E+02 

l.l9E+OO 

6.71 E+02 

Wkg 

@kg 

Wkg 

mg/kg 

1.1 SE+00 

6.71 E+02 

l.l9E+OO 

6.71 E+02 

1.4E-07 

8.2E-05 

3.OE-08 

57E-06 

mglkg-day 150E+OO WkvJay) ’ 

mg/kg-day (mg/kg-day).’ 

mglkg-day 1.50E+OO VwSwJaY) ’ 

mg/kg-day (mg/kg-day)” 

Total Rusk Across All Exposure Routes/Pathways 1 

2.2E-07 

2.2E-07 

4.6E-08 

4.6E-08 
2.6E-07 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absorption Fraction fAB.%USEPA. November. 1998): 

Arsenic - 0.03 
Other Metals - 0.01 

WOSSer” %esCTE Table8 9/I 4r “:22 AM 
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SITE 3 -TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Maintenance/Utility Worker 

Exposure Parameter Parameter Definition Units RME RME CTE CTE intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
:I 

Dermal CW Chemical Concentration in Waler NWL) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9,000 EPA 1997a 9,000 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant 0-W Chemical-specific EPA 1992d Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 36 Professional judgement 16 Professional Judgement DAevent = Constants x Kp x Cw x tevenl 

ED Exposure Duration Wars) 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1969a 

tevent Duration of Event (hoevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3,265 EPA 1969a 

Dailv IntaKe r;alculations 

Dermal intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 453E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) f 1.27E+Oi Noncancer Dermal lntake(CTE) = 6.34E+OO 

Wo3swmuw Table4-I 9114lOO 10:53 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

;! IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

‘ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((teventf(1 + 8)) + (2T x ((1+3B)/(i + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

2,2’-Oxybis(1 -chloropropane) 
Manganese 

GW CONC. 

OWL) 
500E-03 
4.29E-01 

ORGANIC OR t’(HR) tevent T 0-W Kp (CM/HR) B DAevent 
INORGANIC? 

0 2.32E+OO 1 .OOE+OO 9.67E-01 5.30E-03 3.80E-02 7.20E-08 
I 1 .OOE+OO 1 .OOE-03 4.29E-07 

wo3swfr yent 9/l ‘053 AM 



SITE 3 -TABLE 7.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 3 - PJSTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specilic (M) or Route-Specilic (R) EPC selected for hazard calculation. 

Wo3swmuw Table7 9/l 4/&l 1053 AM 



SITE 3 -TABLE 6.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Maintenance/Utility Worker 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Dermal 2,2’-Oxybis(l-chloropropane) 5.00E-03 WL 5.00E-03 mg/L M 3.3E-07 mg/kg-day 7.00E-02 (mg/kg-day).’ 2.3E-06 

Manganese 4.29E-01 f-W 4.29E-01 mg/L M 1 .QE-06 mglkg-day (mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

wosswrr ‘able8 9/t 4/r ‘I53 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09ll mo 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

)ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x teven113.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+38)1(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (ChJfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (IL/1000 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

2,2’-Oxybis(1 -chloropropane) 
Manganese 

GW CONC. 

OWL) 
3.00E-03 
3.61 E-01 

ORGANIC OR t* (HR) tevent T U-W Kp (CMfHR) B DAevent 

INORGANIC? 

0 2.32E+OO 1 .OOE+OO 9.67E-01 5.30E-03 3.80E-02 4.32E-08 

I 1 .OOE+OO 1 .OOE-03 3.6 1 E-07 

‘ 

WOJSWMUWCTE Devent Q/14/00 IO:54 AM 



SITE 3 -TABLE 7 19a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE /UTILITY WORKERS TO SURFACE WATER 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WO3sWM ‘E Table7 91’ ‘0:54 AM 



SITE 3 -TABLE 8.19a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Adult 

Exposure Chemical Medium Medium Route ’ 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Dermal 2,2’-Oxybis(l-chloropropane) 3.00E-03 mg/L 3.00E-03 

Manganese 3.61 E-01 mg/L 3.61 E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/L 

mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

. Y.‘. 

M 3.5E08 mgikg-day 7.00E-02 (mg/kg-day)’ 2.5E-09 :, 

M 2.9E-07 mg/kg-day (mg/kg-day)’ 

2SE-09 

Total Risk Across Ail Exposure Routes/Pathways 

WOSWMUWCTE Table8 g/14/00 IO:54 AM 



SITE 3 - TABLE 4.20 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Construction Worker 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal CW Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (4 9,000 EPA 1997a 9,000 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant m-W Chemical-specific EPA 19926 Chemical-specific EPA 1992d EWxAT 

EV Event Frequency (eventsIday) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 180 Professional judgement 180 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration b-m4 1 EPA 1993a 1 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hr/event) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 

uailv Intake Galculatlons 

Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Oi Noncancer Dermal Intake(CTE) = 6.34E+Ol 

w03swr W TableCI 9114 1:46 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4100 

EFEAENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM*IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSPIEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + 5)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO GM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 IORGANIC ORI 1 t’(HR) 1 tevent T 0-W Kp (CMIHR) I B 1 DAevent 1 

2,2’-Oxybis(1 -chloropropane) 
Manganese 

OWL) INORGANIC? 

5.00E-03 0 2.32E+OO 1 .OOE+OO 9.67E-01 530E-03 3.80E-02 7.20E-08 

4.29E-01 I 1 .OOE+OO 1 .OOE-03 4.29E-07 . 

W03SWConstW Devent g/14/00 lo:46 AM 



SITE 3 -TABLE 7.20. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

sure Point: Sudace Waler 

Receptor Population: Consltuclion Worker 
Receotor Aow Adult 

2,2’-Oxybis(lchloropropan 

(1) Specify Medium-Specilic (M) or Route-Specific (A) EPC selected lor hazard calculation 

intake 

(Non-Cancer) 

Reference 

Dose 

Relerence F7eterence Reference Hazard 
Dose Units Concentration Concentration Quotient 

I I 3 4E-02 

Total Hazard Index Across All Exposure Routes/Pathways 1 3.4E-02 

WO3SWCc. .’ Table7 9/i ‘0:46 AM 
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SITE 3 -TABLE 8.20. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future II 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Dermal 2,2’-Oxybis(l-chloropropane) 5.00E-03 mg/L 5.00E-03 ML M 

Manganese 4.29E-01 mg/L 4.29E-01 mg/L M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Intake 

(Cancer) 

6.5E-08 

3.9E-07 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer 

Risk 

mg/kg-day 7.00E-02 (mg!kg-day)’ 

mglkg-day (mglkg-day)’ 

Total Risk Across All Exposure Routes/Pathways 

4.6E-09 : 

4.6E-09 

W03SWConstW Table8 9/l 4100 10:46 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

IERMAL CONTACT: DAD = (DAevent x EV x ED Y EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KGJDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANIGS: IF tevent <t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t*, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 
t’ = TIME ITTAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 1 ORGANIC ORI 1 1’ (HR) 1 tevent T 6-W 1 IKp (C~HR) 1 1 B 1 DAeven! 1 

2,2’-Oxybis(l-chloropropane) 
Manganese 

(WL) INORGANIC? 
3.00E-03 0 2.32E+OO 1 .OOE+OO 9.67E-01 5.30E-03 3.80E-02 4.32E-08 
3.61E-01 I 1 .OOE+OO 1 .OOE-03 3.61 E-07 

wo3swc? ‘YCTE Devent 9/l! ‘0.53 AM 



SITE 3 -TABLE 7.20a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WOAKERS TO SURFACE WATER 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

: surface water 
ure Point: Surface Water 

Receptor Population: Construction Wo&er 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard CatCUfatfOn 

EPC 

Selected 

for Hazard 

Calculation (1) 

‘n’ake (Non-Cancer) 
Units Units 

2.7E-06 4.COE-02 WWday NA NA SEE-05 
.̂  

W03SWConslWCTE Table7 g/14/00 lo:53 AM 



SITE 3 -TABLE 8.20a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Dermal 2.2’-Oxybis(l-chloropropane) 3.00E-03 mg/L 3.00E-03 

Manganese 3.61 E-01 WL 3.61 E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

Route 

EPC 

Units 

mg/L 

mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 3.9E-08 mglkg-day 7.00E-02 (mg/kg-day)” 2.7E-09 

M 3.3E-07 mglkg-day (mg/kg-day)” 

2.7E-09 

Total Risk Across All Exposure Routes/Pathways 

WOSSVI’ tWCTE Table8 9114 X3 AM 



SITE 3 -TABLE 4.21 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Water 

E,l 
Receptor Population: Recreational User 

Exposure Paramete Parameter Definition Unite RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

ingestion cw Chemical Concentration in Water (ma/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (COI) (@kg-day)= 

CR Contact Rate with Surface Water WV 005 EPA 19884 0.05 EPA 1988d CwxCRxETxEFxED 

EF Exposure Frequency (days/w) 16 Professional judgement 16 Professional Judgement BWxAT 

ED Exposure Duration Wars) 30 Professional iudgement 9 Prolessional Judgement 

ET Exposure Time (hdday) 1 Professional judgement 1 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (day;) 10,950 EPA 1989a 3,285 EPA 1989a 

DBnMI CW Chemical Concentraticm in Water OwU 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area O-3 9,ooo EPA 1997a 9.000 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (cm’hr) Chemical-specific EPA 1992d Chemical-specilic EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 16 Professional judgement 16 Professional Judgement DAevent = Constants Y Kp x Cw Y tevent 

ED Exposure Duration bars) 30 Professional judgement 9 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hdevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 7989a 25,550. EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 10,950 EPA 1989a 3,285 EPA 1989a 

WOISWRecUser Table4-1 

uatly IntaKe calculations 

Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 1.34E-05 Cancer Ingestion Intake(CTE) = 4.03E-06 
Noncancer Ingestion Intake(RME) = 3.13E-05 Noncancer Ingestion Intake(CTE) = 3.13E-05 

Cancer Dermal Intake(RME) = 2.42E+OO Cancer Dermal Intake(CTE) = 7.25E-01 
Noncancer Dermal Intake(RME) = 5.64E+OO Noncancer Dermal Intake(CTE) = 5.64E+OO 

i 

g/14/00 lo:55 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4/00 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent <t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (ChJfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF= CONVERSION FACTOR (IL/1000 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

2,2’-Oxybis(1 xhloropropane) 
Manganese 

GW CONC. 

(mg/L) 
500E-03 
4.29E-01 

ORGANIC OR t* (HR) tevent T U-W Kp (CMIHR) B DAevent 
INORGANIC? 

0 2.32E+OO 1 .OOE+OO 9.67E-01 5.30E-03 3.80E-02 7.20E-08 
I 1 .OOE+OO 1 .OOE-03 4.29E07 

WOBSWP ?r Devent 9/l/ ‘9:55 AM 



SITE 3 -TABLE 7.21 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sudace Water 

Exposure Medium: Sudace Water 

Exposure Point: Sudace Water 

Receptor Population: Recreational User 
n _.._..I^ _ A^ .̂ 

, _.“, . . ..-_.- . ..-.._ ..-,--- . . . . .x., L-Y.- 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WOdSWRecUser Table7 9/14/CO 1055 AM 



SITE 3 -TABLE 8.21. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

2,2’-Oxybis(l-chioropropane) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. . 

- 

II 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

6.7E-08 mg/kg-day 

5.8E-06 mg/kg-day 

1.7E-07 mg/kg-day 

7.OQE-02 

7.00E-02 

(mg/kg-day)’ 

(mg/kg-day)“ 

(mg/kg-day).’ 

4.7E-09 

4.7E-09 

1.2E-08 

1 .OE-06 mg/kg-day (mg/kg-day)” 

1 2E-08 

Total Risk Across All Exposure Routes/Pathways I 

WQ3SWF rser Table8 9/14/f-- 1155 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4100 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM2) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent <t’. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((teventf(1 + 6)) + (2T x ((1+38)/(1 + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR./EVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

L 
I 
CHEMICAL 

2,2’Oxybis(1 -chloropropane) 
Manganese 

GW CONC. 

(mg/L) 
3.00E-03 
3.61 E-01 

ORGANIC OR 1’ (HR) tevent T WV Kp (CWHR) B DAevent .: 
INORGANIC? 

0 2.32E+OO 1 .OOE+OO 9.67E-01 5.3OE-03 3.80E-02 4.32E-08 
I 1 .OOE+OO 1 .OOE-03 3.61 E-07 

WOISWRecUserCTE Devent g/14/00 1056 AM 



SITE 3 -TABLE 7.21a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUREOFADULTRECREATlONALUSERSTOSURFACEWATER 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

2,2’-Oxybk(lchloropropan 

I I I I 1 2.5E-03 

Total Hazard Index Across All ExDosure Routes/Pathwavs I/ 3.1E-03 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected lor hazard calculation. 

WOSSWP CTE Table7 9/ 0:56 AM 



SITE 3 -TABLE 6.21 a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Rout8 of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion 2.2’.Oxybis(l-chloropropane) 3.00E-03 mg/L 3.00E-03 WL M 

Manganese 361E-01 mg/L 3.61 E-01 mg/L M 

(total) 

Dermal 2,2’-Oxybis(l-chloropropane) 3.00E-03 mg/L 3.00E-03 mglL M 

Manganese 3.61E-01 mg/L 3.61 E-01 wV- M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 

[Cancer) 

Units 

Cancer Slop8 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

1.2E-06 1 mg/kg-day 1 7.00E-02 1 (mg/kg-day).’ 1 8.5E-10 

1.5E-06 mg/kg-day (mg/kg-day)” 

8.5E-10 

3.1 E-08 mglkg-day 7.00E-02 (mglkg-day)” 2.2E-09 

2.6E-07 mglkg-day (mg/kg-day)” 

I I I 1 2.2E-09 

Total Risk Across All Exposure Routes/Pathways 11 3.OE-09 

., 

WOBSWRecUserCTE Table8 9/l 4/00 1056 AM 



SITE 3 - TABLE 4.22 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parameter Parameter Definition 

Route Code 

Ingestion CW Chemical Concentration in Water 

CR Contact Rate with Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Xme (Cancer) 

AT-N Averaging Time (Noncancer) 

Denlla1 cw Chemical Concentration in Water 

A Skin Surface Area 

KP Permeability Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

@“a/L) 

ww 

(days/year) 

(years) 

(hrlday) 

(kg) 

(days) 

(days) 

(WL) 

(cm*) 

(cwhr) 

(events/day) 

(days/year) 

(years) 

(kg) 

(hrlevent) 

(days) 

(days) 

RME RME CTE CTE Intake Equation/ 
Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) @@kg-day)= 

0.05 EPA 1988d 005 EPA 19884 CWXCRXETXEFXED 

.52 Professional judgement 26 Professional Judgement BWxAT 

10 Professional judgement 10 Professional Judgemen! 

1 Professional judgement 1 Professional Judgement 

43 EPA 1989a 43 EPA 1969a 

25,550 EPA 1989a 25,550 EPA 1989a 

3,650 EPA 1989a 3,650 EPA 1989a 

95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

3,260 EPA 1997a 3,260 EPA 1997a DAevent x EV x EF x ED x A 

Chemical-specific EPA 19924 Chemical-specific EPA 1992d BWxAT 

1 Professional judgement 1 Professional Judgement 

52 Professional judgement 26 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

10 Professional judgement 10 Professional Judgement 

43 EPA 1989a 43 EPA 1989a 

1 Professional judgement 1 Professional Judgement 

25,550 EPA 1989a 25,550 EPA 1989a 

3,650 EPA 1989a 3,650 EPA 1969a 

uaiiv IntaKe r;alculauons 
Ingestion Intake = (IRgw x EF x’ED) / (BW x AT) 
Dermal intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 2.37E-05 Cancer Ingestion Intake(CTE) = 1 .18E-05 
Noncancer Ingestion Intake(RME) = 1.66E-04 Noncancer Ingestion Intake(CTE) = 8.28E-05 

Cancer Dermal Intake(RME) = 1.54E+OO 
Noncancer Dermal Intake(RME) = l.O8E+Ol 

Cancer Dermal Intake(CTE) = 7.71 E-01 
Noncancer Dermal Intake(CTE) = 540E+OO 

wo3swT TableQ1 9/l F ‘0:56 AM 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4100 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)l(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGJKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)0.5 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(1 + 8)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t* = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

2,2’0xybis(l shloropropane) 
Manganese 

GW CONC. 

(mglL) 
5.00E-03 
4.29E-01 

ORGANIC OR t’ (HR) tevent T U-W Kp (CM/HR) B DAevent 

INORGANIC? 

0 2.32E+OO 1 .OOE+OO 9.67E-01 5.30E-03 3.80E-02 7.20E-06 
I 1 .OOE+OO 1 .OOE-03 4.29E-07 

WOBSWlresp Devent 9/l 4/00 lo:56 AM 



SITE 3 -TABLE 7 22 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSJREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Receptor Population: Adolescent Trespasser 

2.2’-Oxybis(lchloropropan 

(1) SPeCifY Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

wo3sw lble7 9’ 10.56 AM 



TABLE 8.22. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

lgestion 2,2’-Oxybis(l-chloropropane) 5.00E-03 mg/L 500E-03 mg/L M 

Manganese 4.29E-01 mg/L 4.29E-01 mslL M 

(total) 

ermai 2,2’-Oxybis(l-chloropropane) 500E-03 WL 5.00E-03 mglL M 

Manganese 4.29E-01 mg/L 4.29E-01 mg/L M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Units 

mgJkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer ‘, 

Risk 
I,> 

7.00E-02 (mg/kg-day)’ 

(mrjkg-day).’ 

8.3E-09 ’ ., ,. 

7.00E-02 (mglkg-day).’ 

(mg/kg-day)” 

8.3E-09 L 

7.8E-09 

7.8E-09 

Total Risk Across All Exposure Routes/Pathways 11 11 1.6~~08 

WOBSWTresp Table8 9/l 4100 lo:56 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: o9114loo 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent c t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > 1’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CiWHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

I 
CHEMICAL GW CONC. ORGANIC OR t* (HR) tevent T 0-W Kp (CMIHR) B DAevent 

(mgn) INORGANIC? 
2,2’-Oxybis(1 chloropropane) 3.00E-03 0 2.32E+OO 1 .OOE+OO 9.67E-01 .5.30E-03 3.80E-02 4.32E-08 
Manganese 3.61 E-01 I ‘. 1 .OOE+OO 1 .OOEb3 3.61 E-07 

wo3sWT ‘TE Devent Q/l ,‘ ‘0.57 AM 



SITE 3 -TABLE 7.2% CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUREOFAWLESCENTTRESPASSERSTOSURFACEWATER 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Speciiic (R) EPC selected for haaid calculation. 

W03SWTrespCTE Table7 g/14/00 lo:57 AM 



SITE 3 -TABLE 8.22a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Adolescent Tresoasser 
Recebtor Age: 7-16 Years 

Total Risk A 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

7.00E-02 

7.00E-02 

(mg/kg-day).’ 

(mg/kg-day).’ 

(mg/kg-day)” 

(mg/kg-dayr’ 

2.5E-09 

2.5E-09 

2.3E-09 

2.3E-09 

:ross All Exposure Routes/Pathways 

wo3sw FTE Table8 Q/14/ ‘:57 AM 



SITE 3 - TABLE 4.23 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

enario Timeframe: Future 

Exposure Parameter Parameter Definition 

Route Code 

h,QeStiOn CW Chemical Concentration in Water 

CR Contact Rate with Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging lime (Cancer) 

AT-N Averaging Time (Noncancer) 

Derillal CW Chemical Concentration in Water 

A Skin Surface Area 

KP Permeability Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

OWU 

UJW 

(daye/year) 

(years) 

(hdday) 

(kQ) 

(days) 

(days) 

OWL) 

(cm’) 

(ctihr) 

(events/day) 

(days/year) 

(Y=4 

(kQ) 

(hdevent) 

(days) 

(days) 

RME RME CTE CTE Intake Equation/ 

Value Rationale/ Value RationaW Model Name 

Reference Reference 

95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kQ-day)= 

0.05 EPA 1968d 0.05 EPA 1996d CwxCRxETxEFxED 

350 EPA 1993a 234 EPA 1993a 6WxAT 

24 EPA 1993a 7 EPA 1993a 

2 Professional judgement 2 Professional JudgemerIt 

70 EPA 1999a 70 EPA 1969a 

25,550 EPA 1989a 25,550 EPA 1999a 

9,760 EPA 1969a 2.555 EPA 1989a 

95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

9,000 EPA 1997a 9,030 EPA 1997a DAevent x EV x EF x ED x A 

Chemical-specific EPA 19924 Chemical-specilic EPA 1992d BWxAT 

1 PrOfeSsiOnal judQSment 1 Professional Judgement 

350 Professiunal judgement 234 Professional Judgement DAevent = Constants x Kp x Cw Y tevent 

24 Professional judQement 7 Professional Judgement 

70 EPA 1969a 70 EPA 1989a 

2 PrOfaSsiOnal ]udQSm.ent 1 Professional Judgement 

25,550 EPA 1969a 25,550 EPA 1969a 

6,760 EPA 1969a 2,555 EPA 1989a 

W03SWAdultRes TableC1 

Cancer Dermal Intake(RME) = 4.23E+Ol Cancer Dermal Intake(CTE) = 8.24E+OO 
Noncancer Dermal Intake(RME) = 1.23E+02 Noncancer Dermal Intake(CTE) = 8.24E+Ol 

uaw IntaKe c;alculatlons 
ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 4.70E-04. 
Noncancer Ingestion Intake(RME) = 1.37E-03 

Cancer Ingestion Intake(CTE) = 9.16E-05 
Noncancer Ingestion Intake(CTE) = 9.16E-04 

9/l 4100 lo:42 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4100 

REFERENCES: 

1 

EPA, DECEMBER 1989 AND JANUARY 1992 

DEAMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM2) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenU3.141592654)“5 
IF tevent > t’, DAevent = Kp x C x CF x ((teventf(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (IL/1000 CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

I 

CHEMICAL 

2,2’-Oxybis(l-chloropropane) 
Manganese 

GW CONC. ORGANIC OR t’ (HR) tevent T WR) Kp (CMIHR) B DAevent 

(m9.U INORGANIC? 

500E-03 0 2.32E+OO 2.00E+OO 9.67E-01 5.30E-03 3.80E-02 l.O2E-07 
4.29E-01 I 2.00E+OO 1 .OOE-03 8.58E-07 

wo3swr ?s Devent 9/l 0.42 AM 



SITE 3 -TABLE 7.23 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: 

H 
Sudace Water 

Exposure Medium: Surface Water 

Exposure point: Surface water 

Receptor Pofxtfation: Resident 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard CalCulatiOn. 

WOBSWAdultRes Table7 9/i4/00 10142 AM 



SITE 3 -TABLE 8.23. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion 2,2’-Oxybis(l-chloropropane) 5.00E-03 mg/L 500E-03 mglL M 

Manganese 4.29E-01 mg/L 4.29E01 mg/L M 

(total) 

Dermal 2,2’Oxybis(l-chloropropane) 500E-03 mg/L 5.00E-03 mg/L M 

Manganese 4.29E-01 mg/L 4.29E-01 mg/L M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer 

Risk 

2.3E-06 

2.OE-04 

4.3E-06 

3.6E-05 

mg/kg-day 7.00E-02 (mg/kg-day)” 

mg/kg-day (mg/kg-day)” 

mg/kg-day 7.00E-02 (mg/kg-day)’ 

mg/kg-day (mg/kg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

1.6E-07 

1.8E-07 

3.OE-07 

3.OE-07 

WOSSVI’ ‘Res Table8 9114 ?:42 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9l14/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM’) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
I3 = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

:HEMICAL 

,2’-Oxybis(l-chloropropane) 
langanese 

GW CONC. ORGANIC OR t’ (HR) tevent T 0-W Kp (CMIHR) B DAevent 

0-W) INORGANIC? 

3.00E-03 0 2.32E+OO 1 .OOE+OO 9.67E-01 5.30E-03 3.60E-02 4.32E-06 
3.61 E-01 I 1 .OOE+OO 1 .OOE-03 3.61 E-07 

WOdSWAdultResCTE Devent g/14/00 lo:43 AM 



SITE 3 -TABLE 7.23a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUREOFFUTUREADULTRESIDENTSTOSUAFACEWATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

/Scenario Timelrame: Future 

Medium: Surface Water 

Exposure Medium. Surface Waler 

Exposure Point: Surface Water 

Receptor Population: Resident 
Recebtor A& Adult 

2.2’.Oxybis(l-chtoropropan NA NA 6 9E-05 

NA NA 1 7E-02 

I 1 3.7E-02 1 

1 Otsl HaZarU Index ACrOSs All tXpOSUre Routes/Pathways 5.4E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

Reference 
I 

Reference 

I 

Hazard 
Concentration Concentration Quotient 

Units 

WCXEJNA~ GTE Table7 91 lo:43 AM 



SITE 3 -TABLE 8.23a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion 2,2’-Oxybis(l-chloropropane) 3.00E-03 mg/L 3.00E-03 

Manganese 3.61 E-01 mg/L 3.61E-01 

(total) 

Dermal 2.2’-Oxybis(l-chloropropane) 3.00E-03 w#- 3.00E-03 

Manganese 3.61 E-01 WL 3.61E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 2.7E-07 mg/kg-day 7.00E-02 (mg/kg-day)“ 1.9E-08 

M 3.3E-05 mg/kg-day (mg/kg-day).’ 

l.SE-08 

M 3.6&07 mglkg-day 7.00E-02 (mg/kg-day)” 2.5E-08 

M 3.OE-06 mglkg-day (mg/kg-dayr’ 

2.5E-08 

Total Risk Across Ail Exposure Routes/Pathways 

WOBSWAdultResCTE Table8 g/14/00 lo:43 AM 



SITE 3 -TABLE 4.24 

Exposure Medium: Surface Water 

Receptor Population: Child Resident 
Rc”-.ntn. *nw Phild m .c “ao,e\ 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parametw Parameter Definition 

Route CO& 

Ingestion CW Chemical Concentration in Water 

CR Contact Rate with Surlace Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

0W Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Dermal CW Chemical Concentration in Water 

A Skin Surface Area 

KP Pamwability Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Ouration 

BW Body Weight 

1event Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

hw 

UJW 

(days/year) 

(Years) 

(hr/day) 

(kg) 

(days) 

(days) 

(mg/L) 

(cm’) 

(ctihr) 

(events/day) 

(days/year) 

(years) 

WQ) 

(hr/event) 

(days) 

(days) 

RME RME CTE CTE Intake Equation/ 
Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day)= 

0.05 EPA 19684 0 05 EPA 1966d CWXC~~XETXEFXED 

350 EPA 1993a 234 EPA 1993a BWxAT 

6 EPA 1993a 2 EPA 1993a 

2 Professional judgement 1 Professional Judgement 

15 EPA 1969a 15 EPA 1969a 

25,550 EPA 1969a 25,550 EPA 1969a 

2,190 EPA 1969a 730 EPA 1969a 

95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Doss = 

3506 EPA 1997a 3506 EPA 1997a DAevent x EV x EF x ED x A 

Chemical-specific EPA 1992d Chemical-specific EPA 1992d BWxAT 

1 Professional judgement 1 Professional Judgement 

350 Professional judgement 234 Professional Judgsmsnt DAavant = Constants x Kp x CW x @vent 

6 Professional jucfgement 2 Professional Judgement 

15 EPA 1969a 15 EPA 1969a 

2 PrOfaSSiOnal judgement 1 Professional Judgement 

25,550 EPA 1989a 25,550 EPA 1969a 

2,190 EPA 1969a 730 EPA 1969a 

uaw IntaKe calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-04 Cancer Ingestion Intake(CTE) = 6.11 E-05 
Noncancer Ingestion Intake(RME) = 6.39E-03 Noncancer Ingestion Intake(CTE) = 2.14E-03 

Cancer Dermal Intake(RME) = 1.92E+Ol Cancer Dermal Intake(CTE) = 4.28E+OO 
Noncancer Dermal Intake(RME) = 2.24E+02 Noncancer Dermal Intake(CTE) = 1 JOE+02 

WOBSWC -?s TableQ1 9/l/. ‘050 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 4100 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
&vent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 /ORGANIC OR1 1 t’ (HR) 1 tevent T (HW 1 IKp(CM/HR) I / B 1 DAevent 

2,2’-Oxybis(1 -chloropropane) 
Manganese 

OwU INORGANIC? 

5.00E-03 0 2.32E+OO 2.00E+OO 9.67E-01 530E-03 3.80E-02 l.O2E-07 
4.29E-01 I 2.00E+OO 1 .OOE-03 8.58E-07 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent -z t’, DAevent = 2Kp x C x CF x (6T x tevent!3.141592654)0.5 
IF tevent > t*, DAevent = Kp x C x CF x ((teventl(1 + 6)) + (2T x ((1+38)/(1 + 8)))) 

WOBSWChildRes Devent g/14/00 1050 AM 



SITE 3 -TABLE 7.24. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~Scenario Timeframe. Future 

Y 
Medium Surface Water 

Exposure Medium: Sudace Water 

Exposure Point. Surface Water 

Receptor Powlation: Child Resident 
Receptor Age: Child (0 -6 Years) 

2,2’-Oxybis(lthloropropan 

Total k 

(1) Specify Medium-Specific (M) or Route-Specific (Ft) EPC selected lor hazard calculation. 

Reference Reference 

Dose Dose Units 
Reference Reference 

Concentration Concentration 

Hazard 

Quotient 

I I I U”its I 

WO3SWC’ 1 Table7 91 ‘050 AM 



SITE 3 -TABLE 6.24. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Surface Water 

Receptor Population: Child Resident 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion 2,2’-Oxybis(l-chloropropane) 5.00E-03 mg/L 5.00E-03 

Manganese 4.29E-01 mg/L 4.29E-01 

(total) 

Dermal 2,2’-Oxybis(l-chloropropane) 5.00E-03 WL 5.00E-03 

Manganese 4.29E-01 mg/L 4.29E01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk CatCUlatiOn. 

Route 

EPC 

Units 

mglL 

mg/L 

mg/L 

ML 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer j, 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 
,. 

Calculation (1) Units 

M 2.7E-06 mglkg-day 7.00E-02 (mg/kg-day)’ 1.9E-07 

M 2.4E-04 mg/kg-day (mg/kg-day)“ 

1.9E-07 1, - 

M 2.OE-06 mgikg-day 7.00E-02 (mg/kg-day).’ 1.4E-07 

M 1.6E-05 mg/kg-day (mg/kg-day)” 

1.4E-07 

Total Risk Across All Exposure Routes/Pathways 

WOBSWChildRes Table8 9/l 4/00 lo:50 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/14/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KGfDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM%ZVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent <t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (lUldO0 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

2,2’-Oxybis(l-chloropropane) 
Manganese 

GW CONC. ORGANIC OR t’ (HR) tevent T 0-V Kp (CMIHR) B DAevent 

OWL) INORGANIC? 
3.00E-03 0 2.32E+OO 1 .OOE+OO 9.67E-01 5.30E-03 3.80E-02 4.32E-08 
3.61 E-01 I 1 .OOE+OO 1 .OOE-03 3.61 E-07 

wo3swr !sCTE Devent 9/l !I:51 AM 



SITE 3 -TABLE 7.24a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 3. PISTOL RANGE tANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sudace Waler 

2,2’-Oxybis(lchloropropan 

Reference Raff?mllCa 

I I 

Hazard 

Concentration Concenlralion Quotient 

Units 

I ) 6.6E-02 

I oral nazara maex ACROSS AII txposure Routes/Pathways 1 l.lE-01 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation 

W03SWChildResCTE Table7 g/14/00 lo:51 AM 



SITE 3 -TABLE 824a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Child Resident 
Receptor Age: Child (0 -6 Years) 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Ingestion 2,2’-Oxybis(l-chloropropane) 3.00E-03 WL 3.00E-03 WL M 1.8E-07 mg/kg-day 7.09E-02 (mglkg-day)” 1.3&08 

Manganese 361E-01 mg/L 3.61 E-01 mg/L M 2.2E-05 mglkg-day (mrjkg-day)’ 

(total) 1.3E-08 

Dermal 2,2’-Oxybis(l-chloropropane) 3.00E-03 mg/L 3.00E-03 mg/L M l.SE-07 mglkg-day 7.00E-02 (mg/kg-day)” 1.3E-08 

Manganese 3.61 E-01 mg/L 3.61 E-01 mg/L M 1.5E-06 mglkg-day (mg/kg-day).’ 

(total) 1.3E-08 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, . 

WO3W’ ‘SesCTE Table8 9114’ ?:51 AM 



SITE 3 - TABLE 4.25 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Full Time Worker 

Receotor Aoe: Adult 

I I I I I 
Exposure 

Route 

Parameter Definition Units 

Inhalation Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

‘ 

RME 

Value 

Derived 

2.5 

250 

25 

8 

70 

25,550 

9,125 

AME 

Rationale/ 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

2.5 

219 

9 

4 

70 

25,550 

3,285 

CTE 

Rationale/ 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= __ 

CairxIRaxETxEFxED 
t3WxAT 

. 

i. 

uaflv Intam L;aiculatlons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

W03inhFTW Tablell-I 9/l 4/00 11:09 AM 



SITE 3 _ TABLE 7.25. REASONABLE MAXIMUM EXPOSURE (RME) 

1,CDichlorobenzene 

Chlorobenzene 

Tdchloroethene 

. 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 3. PISTOL RANGE t.ANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Intake 

(Non-Cancer) 

3.4E-07 

5.2E-07 

1 .OE-O6 

6.5E-06 

2.9E-05 

6 3E-06 

3.1 E-05 

Intake 

(Non-Cancer) 

Units 

Reference 

DOS 

Total Hazard index, 

Reference 

Dose Units 

Reference 

Concentration 

ross All Exposure Routf 

I 
Reference 

Concentration 
Hazard 

Quotient 
Units 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WOIinhF Ye7 9 11.09 AM 



SITE 3 -TABLE 8.25. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULLTIME WORKERS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

bcenario Timeframe: Future 

EEF!r Air 

Receptor Population: Full Time Worker 

II Exposure 

I 

Chemical 

I 

Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC I EPC I EPC I EPC I for Risk II (Cancer) I (Cancer) I Factor I Factor Units I Risk 

I Concern 
I 

Value 
I 

Units 
I 

Value 
I 

Units 
I 

Calculation (1) 
II I Units I 

Inhalation 1 ,CDichlorobenzene 9.99E-04 

Benzene 8.19&04 

Trichloroethene 1.54E-02 

WL 

WL 

mg/L 

268E-06 

5.25&06 

1.48E-04 

rngln? 

mgld 

rngld 

R 

R 

R 

1.9E-07 

3.7E-07 

1 .OE-05 

q/kg-day 

mg/kg-day 

@kg-day 

220E-02 

2.90E-02 

6.00E-03 

(mg/kg-day)’ 

(mg/kg-day)” 

bw&wJaY)-’ 

4.1 E-09 

l.lE-08 

6.2E-08 . 

Vinyl Chloride 

I(total) 

152E-03 mg/L 4.25E-05 mgld R 3.OE-06 @kg-day 3.00E-01 (mg/kg-day).’ 8.9E-07 

I I I I I II I I I 9.7E-07 

Total Risk Across All Exposure Routes/Pathways 11 11 9.7E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 3 -TABLE 7.25a. CENTRAL TENDENCY EXPOSURE (CTE) 

II Receptor Population: Full Time Worker 
Receotor Aoe: Adult 

EXpoSUre 

Route 

Chemical 

of Potent&! 

Concern 

1,3-Dichlorohenzene 

1,CDichlorohenzene 

Tiichloroethene 

Medium 
EPC 

Value 

6 55E-04 

9.99E-04 

8 19E-Q4 

6.43E03 

1.54E.02 

1.52E-03 

3.50E-02 

Medium 

EPC 

Units 

mg/L 
msJL 
mg/L 
mm. 
mg/L 
mgR. 
mq/L 

Route 
EPC 

Value 

1.75E-06 

2.66E-06 

5.25E-06 

3 32E-05 

1.46E-04 

4.25E-05 

159E-04 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

Units 

- 
mQJrn* 

m@m3 

m@m’ 

mgIm3 

mgm3 

mg/m” 

m@m’ 

EPC 

Selected 

lor Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

1.5E07 

2.3E-07 

4.5E-07 

2.6E.06 

i.3E-05 

3.6E-Q6 

1 4E-05 

kltake 

(Non-Cancer) 

Units 

mgikwJw 

mg!kg-day 

mg/kQ-day 

mg/kQ-daY 

mg/kQ-day 

mgkg-day 

WL’kQ-day 

Reference 

Dose 

2.29E-01 

1.70E-03 

1 70E-02 

Reference 

Dose Units 

WkQ-W 

mgkQ-day 

w+wW 

WX-day 

“‘QWW 

m&Q-day 

mg/kQ-W 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/@hways 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation 

Hazard 

Quotient 

1 .OE-06 

2 6E-04 

1 7E-04 

4.3E-04 

4.3E-04 

WOSinhp y Table7 91 tl:lOAM 



SITE 3 -TABLE 825a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Full Time Worker 
Receotor Aoe: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Inhalation 1 ,COichlorobenzene 

Benzene 

Trichloroethene 

9.99E-04 mg/L 2.68’506 mg/m3 R 

8.19E-04 WL 5.25E-06 mg/m3 R 

1.54E-02 mg/L 1.48E-04 mglm3 R 

Vinyl Chloride 1.52E-03 mg/L 4.25E-05 mg/m3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

I Units 
I 

Total Risk Across All Exposure Routes/Pathways 

W03inhFMICTE Table8 g/14/00 11:lO AM 



SITE 3 -TABLE 4.26 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Exposure Point: Ambient Air 

Receptor Population: Full Time Worker 

Cair Chemical Concentration in Air 

IRa Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(ms/m3) 
(m’ihr) 

(days/year) 

(years) 

(hr/day) 

(kg) 
(days) 
(days) 

Derived EPA 1989a Derived 

2.5 EPA 1989a 2.5 

250 EPA 1993a 219 

25 EPA 1993a 9 

8 Professional judgement 4 

70 EPA 1989a 70 
25,550 EPA 1989a 25,550 
9,125 EPA 1989a 3,285 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPAl993a 

Professional Judgement 

EPA 1989a 
EPA 1989a 
EPA 1989a 

uailv Intake C;alculatlons 
Inhalation intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.99E-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 

Cancer Inhalation lntake(CTE) = 1 .iOE-02 
Noncancer Inhalation Intake(CTE) = 8,57E-02 

Intake Equation/ 

Model Name 

hronic Daily Intake (CDI) (mglkg-day)= 

airxIRaxETxEFxED 
BWxAT 

WOSlnhF It Table4-I 9/I 4’. ‘1:ll AM 



SITE 3. TABLE 7.26. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Scenario Timefteme: Future 

Medium: Groundwater 

I Exposure Medium Air 

Exposure Point: A@ient Air 

Receptor Population: Full Time Worker 
Receptor Age: Adult 

Trichlorcethene 

(1) Specify Medium-Specific (M) or Rwte-Specific (A) EPC selected for hazard calculation 

R%fer%llC% A%l%r%nc% 

Dose Dose Units 

wW-W 

2.29E-01 m!JWw 

1.70E-03 WWJw 

1.70E-02 

i 

WWW 

wWday 

wWW 

wWW 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

rotal Hazard Index Across All Exposure Rout1 

Reference 

bncenlralion 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
Pathways 

Hazard 

Quotient 

6.3E-09 

14E-06 

9 6E-07 

2 4E-06 

2.4E-06 

WOJlnhFiWout Table7 g/14/00 11:il AM 



SITE 3 -TABLE 8.26. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for riskcalculation. 

Intake 

I 

Intake 

I 

Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

I Units 
I 

S.lE-10 mglkg-day 

8.5E-10 mg/kg-day 

2.2508 mgfkg-day 

2.20E-02 

2.90E-02 

&OOE-03 

(mg/kg-day).’ 

(mg/kg-day)” 

(mglkg-day).’ 

l.lE-11 

2 5E-11 

1.3E-10 

5.7E-09 mglkg-day 3.00E-01 (mg/kg-day).’ 1.7E-09 

I I 1 1.9E-09 

Total Risk Across All Exposure Routes/Pathways 11 1.9E-09 

WOBlnhF ‘wf Table8 9/l 4/r ‘:ll AM 



SITE 3 -TABLE 7 26a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

[Scenario Timelrame: Future 

A 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Full Time Worker 

Trichlorcethene 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected lor hazard calculation 

intake 

(Non-Cancer) 

I I I I I 
NA 

4.1E-10 mWQdaY WWW il 

6.3E-IO 

1 .OE-09 

7.2E-09 

2.7E-06 

7.OE-09 

3.5E-08 

2.6E-09 

6.1E-07 

4.2E-07 

Total Hazard Index Across All Exposure Routes/Pathways 

WOIlnhFlWoutCTE Table7 9/14/m 11:12 AM 



SITE 3 -TABLE 8.26a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULLTIME WORKERS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

. 

Trichloroethene 

I I I I 
Medium Medium Route Route EPC Selected Intake 

I 

Intake 

I 

Cancer Slope Cancer Slope Cancer 
EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Value Units Value Units Calculation (1) I Units 
I 

1 1.52~~03 1 mg/L 1 8.22E-08 1 mg/m3 1 R I- 9.1E-10 mg/kg-day 3.00E-01 (mg/kg-day).’ ::;;I:; 

9.99E-04 mg/L 7.35E-09 mg/m3 R (mg/kg-day).’ 1.8E-12 

8.19E-04 mglL 1.21E-08 mg/m3 R (mg/kg-day)” 3.9E-12 

1.54E-02 WL 3.16E-07 mglm3 R (mg/kg-day)’ 2.1E-11 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WO3lnh’ .wtCTE Table8 9/14’ I:12 AM 



SITE 3 - TABLE 4.27 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Day Care Child 

Receptor Age: Child (O-6 Years) 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

inhalation Cair Chemical Concentration in Air (w3M Derived EPA 1989c Derived EPA 1989c Chronic Daily Intake (CDI) (mgikg-day)= 

IRa Inhalation Rate (mh) 1.2 EPA 1996a 1.2 EPA 1996a CairwIRaxETxEFxED 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a EtWxAT 
2‘-. 

ED Exposure Duration Wears) 6 Professional judgement 3 Professional Judgement 

ET Exposure Time (hrlday) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989c 15 EPA 1989c 

AT-C Averaging Time (Cancer) (W’s) 25,550 EPA 1989c 25,550 EPA 1989c 

AT-N Averaging Time (Noncancer) (days) 2.199 EPA 1989c 1,095 EPA 1969c 

uaily IntaKe Galculatlons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

W03inhDayCare Tablelt-I 9/l 4100 11:OE AM 



SITE 3 -TABLE 7.27. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xpcwre Medium: Air 

xpcsure Point: indoor Air 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

9.99E-04 WL 

8.19E-W mg/L 

8.43E-03 f-wJL 

1.54E-02 mg/L 

1.52E-03 WL 

3.50E-02 mg/L 

Route 

EPC 

Value 

I I I 1 

6.55E-04 me/L 1.75E-06 mt#n’ R 

1.4.Dichlorobenzene 2.6SE-06 

5.25E-06 

3 32E-05 

1.4SE-04 

4.25E-05 

1.59E-04 

Rollte 

EPC 

Units 

EPC 

Selected 

for Hazard 

I Calculation (1) 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation. 

WOJinhD : Table7 
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SITE 3 -TABLE 6.27. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Child (O-bYears) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Chemical 

of Potential 

Concern 

1 ,4-Dichforobenzene 

3enzene 

Trichloroethene 

Vinyl Chloride 

Medium 

EPC 

Value 

9.99E-04 

619E-04 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

W03inhDayCare Table8 9/14lQO 11108 AM 



SITE 3 -TABLE 7.27a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xposure Medium: Air 

xpurs Point: Indoor Air 

i.CDichlorobenzene 

Medium 

EPC 
Unite 

Route 

EPC 

bllle 

(I) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

m#m’ R 

mum3 R 

m@n” R 

m(ym’ R 

1 m@m’ R 

rndrn’ R 

mgm’ r-l 

Intake 
(Non-Cancer) 

1 (Nolnnt:ce,) 1 reference I Reference 1 

Concentration Concentration 

;;Hzt 

I I Unite 

mglkg-day 

@kg-day 

WWW 

mg/kg-day 

w&a-day 

mmQ-daY 

2.29E-01 

1.70E-03 

1 70E-02 

mg/kg-day WkQ-Y 
NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

mgkg-day 

m@kg.day 

mg/kg-day 

WWW 

WM-day 

wWday 

I I Unite 

3.4E-07 

5.1E-07 

1 .OE-06 

6.4E-06 

2.6E-05 

6.2E-06 

3 1 E-05 

2.2E-06 

5 9E-04 

3 6E-04 

9.7E-04 

9.7E-04 

W03inhD CTE Table7 91’ 11:OEAM 



SITE 3 -TABLE 8.27a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Child 
Receptor Age: Child (O-6 Years) 

Exposure 

Route 

nhalation 

Chemical 

of Potential 

Concern 

1,CDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

(total) 

Medium 

EPC 

Value 

9.99E-04 

8.19E-04 

1.54E-02 

1.52E-03 

Medium 

EPC 

Units 

mg/L 
mglL 

mg/L 

mg/L 

Route Route 

EPC EPC 

Value Units 

EPC Selected 

for Risk 

Calculation (1) 

2.68E-06 I mg/m3 1 R 

4.25E-05 mg/m3 R 
I I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

2.2E-08 

4.3E-08 

1.2E-06 

mg/kg-day 

mg/kg-day 

mglkg-day 

2.20E-02 

2.90E-02 

6.00E-03 

(mg/kg-day)’ 

(mglkg-day)’ 

(mg/kg-day)” 

4.8&10 

1.3E-09 

7.3l-Y09 

3.5E-07 mg/kg-day 3.00E-01 (mglkg-day).’ 1 .OE-07 
I I I I 1 ,I=.“, 
I 

Total Risk Across All Exposure Routes/Pathways 

W03inhDayCareCTE Table8 9/14/00 1 I:08 AM 



Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Adult 

Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

SITE 3 -TABLE 4.28 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

(mg/m3) 

(mVhr) 

(days/year) 

Wars) 

(hr/day) 

(kg) 

Ws) 

(days) 

RME 

Value 

Derived 

0.833 

350 

24 

24 

70 

25,550 

8,760 

RME 

Rationale/ 

Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

0.833 

234 

7 

24 

70 

25,550 

2,555 

CTE 

Rationale/ 

Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CairxIRaxETxEFxED 
BWxAT 

ually lntalce c;alculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

WOdinhF ‘es TableQ1 g/14’-- ‘0:14 AM 



SITE 3 -TABLE 7.26. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 3 PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenario TImeframe: Future 

Medium. Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resident 

Medium 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose Units 

Aeferer 

:oncentr 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 

Reference 

ation Concentration 

Hazard 

Quotient 
EXpoSUre 

Rwte 

Chemical 

of Potential 

Concern Units 

1.9Diihlorobenzene 

1.4.Dichlorobenzene 

Trfchloroethene 

WM-day 

WN-day 

m@k9-day 

mg/kQdaY 

m@Q-daY 

mglko-dw 

WQdaY 

4.6E-07 

7.3E-07 

1.4E-06 

9.lE-06 

4.OE-05 

1.2E-05 

4.4E-05 

6.55E-04 

9.99E-04 

6.19E-04 

8.43E03 

1.54E-02 

1.52E-03 

3.50E-02 

3.2E-06 

6.5E-04 

5.4E-04 

14E-03 

1.4E-03 
- 

2.29E-01 

1 70E-03 

1.70E-02 

:ard Index 1 outedPathways ross All ExpOSUre R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selecled lor hazard calculation. 

WOSinhAduitRes Table7 g/14/00 10.14 AM 



SITE 3 -TABLE 8.28. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resident 
IReceptor Age: Adult 

Exposure 

Route 

Inhalation 

Chemical Medium 

of Potential EPC 

Concern Value 

1.4-Dichlorobenzene 9.99E-04 

Benzene &3.19E-04 

Trichloroethene 1.54E-02 

Medium 

EPC 

Units 

mg/L 

mg/L 

mslL 

Route 

EPC 

Value 

2.68E-06 

525E-06 

1.48&04 

Route 

EPC 

Units 

mglm3 

mg/m3 

mglm3 

Vinyl Chloride 

I(total) 

152E-03 mg/L 4.25E-05 mg/m3 

I I I 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk II (Cancer) I (Cancer) I Factor Factor Units I Risk 

Calculation (1) 

II I Units 
I 

Total Risk Across All Exposure RouteslPathwavs II 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

W03inh ’ 9es Table8 9114’ ?;I4 AM 



SITE 3 -TABLE 7.26a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~Scenarfo Timelrame: Future 1 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population. Resident 

Chemical 

of Potential 

CWCWil 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

1,3-Dichlorobanzene 

1,CDichlorobenzene 

Chlorohenzene 

6.55E-04 mg/L 1.75E-06 

9.99E-04 msn 2 66E-06 

619E-04 mgn 525E-06 

6.43E.03 m@- 3.32E.05 

1.54E-02 m& 1.46E-04 

1.52E-03 m9JL 4.25E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

mum’ ( R 

Intake 
(Non-Cancer) 

3.2E-07 

4 9E-07 

9.6E-07 

6.1 E-06 

2.7E.05 

7.6E-06 

2 9E-05 

Intake 

(Non-Cancer 

Units 

2.29E-01 

1 70E-03 

1.70E-02 

!ard Index 1 

Reference. 

Dose Units 

7 
Concentration Concentration 

I Units 

WQW 

m@kg-day 

mdWw 

m?%-day 

mg/kg-day 

m#kg-day 

m&t-day 

I I 

ross All Exposure Routes/Pathways 

Hazard 

Quotient 

2 IE-06 

5.7E-04 

3.6E-04 

9 3E-04 

9.3E-04 

WOBinhAdultResCTE Table7 9/14/00 IO:14 AM 





SITE 3 - TABLE 4.29 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air m2Jm3) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mglkg-day)= 

IRa Inhalation Rate of volatiles (m%) 0.833 EPA 1996a 0.833 EPA 1996a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWXAT 

ED Exposure Duration h-s) 24 EPA 1993a 7 EPA 1993a 

ET Exposure Time (hrlday) 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a 

Uailv Intake GalCUlatiOnS 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(f?ME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 

W03lnhAdultResout Table4-I 9/i 4/00 IO:59 AM 



SITE 3 -TABLE 7.29. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

lScenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receptor Age: Adult 

1.4.Dichtorobenzene 

Trfchlorcefhene 

Total Hazard index Across All Exposure Routes/Pathways 

Hazard 

Quok3lt 

&BE-09 

2.OE-06 

1.3E-06 

3 3E-06 

3.3E-06 

(1) Specily Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

WOSlnhk tout Table7 9’ lo:59 AM 
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SITE 3 - TABLE 8.29. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Inhalation 1,4-Dichlorobenzene 9.99E-04 mg/L 

Benzene 8.19E-04 mg/L 

Trichloroethene 1.54E-02 mslL 

Vinyl Chloride 1.52E-03 WL 

,i,, ij 

(total) 

/ i_ 

spzzir Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOBlnhAdultResout Table6 S/l 4tOO 1059 AM 



SITE 3 -TABLE 7 2% CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

1,3-Dichlorobenzene 

1.4.Dichlorobenzene 

Chlorobenzene 

Ttichlorcethene 

Medium 

EPC 

Value 

655E-C-i 

9.99E.04 

6.19E-04 

8 43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

Medium 

EPC 

Units 

ROU@ 

EPC 

Value 

4.82E-09 

7.35E09 

1.21 E-08 

8.35E-08 

3.16E-07 

8 22E-08 

4.13E.07 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected far hazard calculation 

ROUte 

EPC 
Units 

mglm’ 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

mg/m3 

- 
I 

~ - 

EPC 

Selected 

for Hazard 
Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

8 8E-10 

1.3E-09 

2.2E-09 

1.5E-08 

5.8608 

1.5E-08 

7 6E-08 

klt*t? 

:Non-Cancer) 

Units 

mg/kg-day 

WQ-day 

w%-W 

mg/kWw 

mgfkg-day 

m%-day 

wWW 

Reference 

DC892 

2 29E-01 

1.70E-03 

1.70E-02 

- 
Reference 

Dose Units I Reference 

Concentration 

WWay 
- 

WW-day NA 

mg/kQ-daY 
NA 

wN-dw 
NA 

~ 
mg/kg-day NA 

W’kQ-day NA 

WWay NA 

Total Hazard Index Across All Exposure Route 

Reference 

Zoncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

‘athways 

Hazard 

Quotient 

5.9E-09 

1.3E-06 

S.OE-07 

2.2E-06 

2.2E-06 

WOIlnhAC , -outCTE Table7 91 11:OOAM 



SITE 3 - TABLE 8.29a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IlScenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Route Route 

EPC EPC 

Value Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

I I I, I I I I 

7.35E-09 mglm3 R 1.3E-10 mg/kg-day 2.20E-02 1 (mg/kg-day)’ 1 3.OE-12 il 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk carcurat~un. 

Total Risk Across All Exposure Routes/Pathways 11 11 5.OE-10 

W03lnhAdultResoutCTE Table6 9/l 4100 1l:OO AM 



SITE 3 -TABLE 4.30 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 1 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Child (O-6 Years) 
I 

Exposure L Route 

Inhalation 

r 

saramete 1 Parameter Definition 

Code 

Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

(ms/m3) 

(m?hr) 

(dayslyear) 

(year.9 

(hr/day) 

(kg) 

(dws) 

(days) 

RME 

Value 

Derived 

0.5 

350 

6 

24 

15 

25,550 

2,190 

RME 

Rationale/ 

Reference 

EPA 1989a 

EPA 1996a 

‘EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

0.5 

234 

2 

24 

15 

25,550 

730 

CTE 

Rationale/ 

Reference 

EPA 1969a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1969a 

EPA 1989a 

EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CairxIRaxETxEFxED 
BWxAT 

uallv IntaKe Calculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

W03inhC ‘4s Table4-I g/14’- 11:04AM 



SITE 3 -TABLE 7.30. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSti-RE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 3 PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- 
I 
! 

Hazard 

Quotient 
Intake 

(Non-Cancer) 

Intake 

[Non-Cancer) 

Units 

Reference 

DOS2 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

bncentration 

Units 

Medium 

EPC 

bIlla 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Reference 
Dose Units 

- 

m#Q-daY 

WW-day 

mmg-bay 

m&f-day 

m@wW 

mg/kQ-day 

wJ@-day 

EPC 

Selected 

for Hazard 

Calculation (1) 

Route 

EPC 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-06 

2.lE-08 

4.OE-06 

2.6E-05 

1 .l E-04 

3.3E-05 

1.2E-04 

1.75E-06 

2.66E-06 

5.25E06 

3.32E-05 

1.46E.04 

4.25E-05 

1.59E-04 

m@L 
fW- 
m@. 
ma/L 
mg/L 
WL 
ma/L 

6 55E-04 

9.99E-04 

6.19E-04 

6 43E-03 

1.54E.02 

1.52E-03 

3 50E-02 

1,9Dichloiofx?nzene 

1,4-Dihlorobenzene 

Chlorobenzene 

Trichlorc-athene 

2.29E-01 

1.70E-03 

1.70E-02 

9.OE-06 

2.4E-03 

1.5E-03 

3 9E-03 

3.9E-03 

I I 
ross All Exposure Routes/Pathways Total Hazard Index 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC SeleCted for hazard calculation. 

WOBinhChikiRes Table7 Q/14/00 11:04 AM 



SITE 3 -TABLE 8.30. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Receptor Age: Child (O-6 Years) 

Exposure. Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Inhalation 1.4-Dichlorobenzene 9.99E-04 ms/L 2.68E-06 mglm3 R 

Benzene 8.19E-04 mg/L 525E-06 mgtm3 R 

Trichloroethene 1.54E-02 WL 1.48E-04 mglm3 R 

Vinyl Chloride 152E-03 mg/L 4.25E-05 mglm3 R 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Units 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Total Risk :ross All Exposure Routes/Pathway8 

Cancer 

Risk 

3.9E-09 

1 .OE-08 

5.8E-08 

8.4E-07 

9.1 E-07 

9.1E-07 

WOSinh’ Yes Table8 9/l 4”‘” 11:04 AM 



i 
Y 

Point Indoor Air 

Receplor Population: Resident 

Exposura 

I 

Chemical 

I 

Medium 

Roule of Potential EPC I 

Medium 

EPC 

1.4.Dichlorobenzena 

Benzene 

Chlorobenzene 

Tdchloroethene 

Vinyl Chloride 

S.SSE-04 mgR 

&19E-04 mgrL 

8.43E-03 mg/L 

1.54E-92 mce 

1.52E-03 mw. 

cis-1 ,PDichloroslhene 3 50E-02 

SITE 3 _ TABLE 7.30a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route ROUk 

EPC EPC 

Value Units 

---I- 1 75E-06 mum3 

2.66E-06 m@n’ 

525E-06 me/m’ 

EPC 

Selected 

tar Hazard 

Calculation (1) 

II Intake 

(Non-Cancer) 

klta)te 

(Non-Cancer) 

Units 

S.OE-07 WWN’ 

1.4E-06 WQ-day 

2.7E-06 w&s-day 

Total t 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected lot hazard calculation 

i 

Reference 

Dose 

Reference 

Dose Units 

Reference Reference 

Concentration Concentration 

Hazard 

Quotient 

WOJinhChildResCTE Table7 g/14/00 11:Ol AM 



SITE 3 -TABLE 8.30a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 

Receptor Age: Child (O-6 Years) 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Inhalation 1,CDichlorobenzene 9.99E-04 mg/L 2.68E-06 mglm3 R 

Benzene 8.19E-04 w3JL 5.25E-06 mglma R 

Trichloroethene 1.54E-02 WL 1.48E-04 mglm3 R 

Vinyl Chloride 1.52E-03 mg/L 4.25E-05 mglma R 

(total) 

Total Risk Across All Exposure Routes/Pathways 11 2.OE-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOSinC’ ‘ResCTE Table8 g/14’” 11:Ol AM 



SITE 3 -TABLE 4.31 

Exposure Parameter 

Route Code 

Parameter Definition 

Inhalation Cair Chemical Concentration in Air 

IRa Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Receptor Age: Child (O-6 Years) 

I I I I I 
Units 

(ms/m’) 
(mh) 

(dayslyear) 

(years) 

(hnday) 

(kg) 
Wws) 
(Ws) 

RME 

Value 

Derived 

0.5 

350 

6 

24 

1.5 
25,550 
2,190 

RME 

Rationale/ 

Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 
EPA 1989a 
EPA 1989a 

CTE 

Value 

Derived 

0.5 

234 

2 

24 

15 
25,550 

730 

CTE 

Rationale/ 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 
EPA 1989a 
EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily intake (CDI) (mglkg-day)= 

CairxIRaxETxEFxED 
BWxAT 

.f 

uailv IntaKe L’alcurations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 513E-01 

WOdlnhChildResout Table4-1 9/l 4/00 11 :Ol AM 



SITE 3 -TABLE 7.31. REASONABLE MAXIMUM EXPOSURE (RME) 

Medium: Groundwaler 

Exposure Medium. Air 

Exposure Point: Ambienl Air 

Receplor Population: Resident 
Receoror Ane: Child 10.6 Years~ 

01 Potential 

1 .3-Dichlorolmnzene 

1 ,CDichlorobenzene 

Chlorobenzene 

Tdchloroethene 

Medium Medium 

EPC EPC 

ValUe Units 

6.55E-04 

9.99E-94 

6.19E-04 

6.43E-03 

1.54E-02 

1.52E-03 

3.50E-02 

m@L 

mg/L 

m@ 

WL 

WL 

WL 

mglL 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

Value 

4.82E-09 

7.35E-09 

1.21 E-06 

6.35E-06 

3.16E-07 

8 22E-06 

4.13E-07 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

ROUle 

EPC 

Units 

mglm3 

mglm3 

mglm3 

mglm’ 

mg/m3 

mglm3 

mglm3 

- 

EPC 

Selected 

lor Hazard 
Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

3.7E-09 

5 6609 

9 3E-09 

6.4E-06 

2 4E-07 

6.3E-06 

3.2E-07 

Inlake 

(Non-Cancer) 

Units 

mg/kg-day 

mWday 

mg/kg-day 

mg/kg-day 

mg/kg-day 

w%t-day 

mglkg-day 

- 
Total I 

2.29E-01 

1.70E.03 

1.70E-02 

:ard Index 1 

Relerence 

Dose Units 

- 
ross All En 

Reference 

:oncen!ration 

==TG=-= 

NA 

NA 

NA 

NA 

NA 

NA 

sure Route 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Quotient 

2.5E-08 

5.5E-06 

3.6E-06 

9 3E-06 

9.3E-06 

W03lnhC fout Table7 9’ - 11:Ol AM 



SITE 3 -TABLE 8.31. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 1 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Inhalation 1,4-Dichlorobenzene 9.99~.04 mg/L 

Benzene t?.19E-04 mg/L 

Trfchloroethene l .!XE-02 mg/L 

Vinyl Chloride 1.52E-03 mg/L 

ii,, z 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

; :i_ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

l.lE-11 

2.3E-11 

1.2E-10 

1.6E-09 I’ 

1.8E-09 

lAE-09 

WOBlnhChildResout Table8 9/14/00 11:Ol AM 



SITE 3 -TABLE 7 31a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

eptor Population: Resident 

1 ,CDichlorobenzene 

Trfchloroethena 

Route Route 

EPC EPC 

Value Units 

6.35E-06 mglm’ 

3.16E-07 I mglm3 

Reference 

Dose 

Reference 

Dose Units 

Total Hazard Index Across All Exposure Routes/Pathways 11 6.2E-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quotient 

NA NA 

I 6.2E-06 

W03lnhC ,outCTE Table7 9’ 11:05AM 



SITE 3 - TABLE 8.31 a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Inhalation 1 ,CDichlorobenzene 

Benzene 

Trichloroethene 

Vinyl Chloride 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

I II I I I I 11 
Route 

I 

EPC Selected 

II 

Intake 

I 

Intake 

I 

Cancer Slope 

I 

Cancer Slope Cancer 

EPC for Risk (Cancer) (Cancer) Factor Factor Units I Risk II 
Units Calculation (1) 

mg/m3 R 

t 

mg/m3 R 

mg/m3 R 

mg/m3 R 

I Units I 

I I I 4.OE-10 

Total Risk Across All Exposure Routes/Pathways 

WOBlnhChildResoutCTE Table8 9/l 4/00 11:05 AM 



SITE 3 _ TABLE 9 1 REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

Indoor and 

Outdoor Air 

-Dichlorobenzene 

CZ”S 

obenzene 

loroethene 

Chloride 

is-l .P-Dichloroethene 

Ingestion 

6.3E-07 

3.OE-07 

Carcinogenic Risk Chemical 

1 5.7E-07 

I 

1 R:z;:aI 

6.3E-07 BAP EQUIVALENT 

8.7E-07 ~jArcclor-12M) 

4.1E-W 

l.lE-06 

6.2E-06 

6.9E-07 

is-1,2-Dichloroethene 
” 

Total 

Total Risk Across Groundwaterl~ 

Total Risk Across All Media and All Exposure Routes 11 2.5E-06 j] 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 5-13. 

Primary 

Target Organ 

Liver 

Liver 

CNS 

Blood 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Exposllra 

Routes Total 

2.3E-06 2 3E-06 

6.lE-04 6.1E-C.l 

3.6E-04 3.6EC4 

Total Hazard tndex Across All Media and All Exposure Routes p 9.9E-04 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

TableSF VE.xls 91 11:05AM 



SITE 3 _ TABLE %,a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Populatiorx Full Time Worker 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

, -.“, , , -.- --..--_ --.. 

I 1 
Total Risk Across GroundwaterMg 1.5E-07 )I 

Total Risk Across All Media and All Exposure Routes jiTz==j 

NOTE: inhalation risks from exposure to Vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 5-22. 

Total Liver HI = 

Tok4 CNS HI = 

TOW Blood HI = 

TableSFlWSCTE.xls 9/l 3/00 11:09 AM 



SITE 3 _ TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ MAINTENANCE! UTILITY WORKER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population Maintenance I Utility Worker 
Rec:P”lnr Plnl’ An,,,, 

Routes Total 

-Dichlorobmzene 4.Dchlorobmzene 

-Dichloroethena 

LivcmblwxL’GI Tract 

Total Risk Across Surface I Subsurface Soil 
II====4 

Total Hazard Index Across All Media and All Exposure Routes 1 1.6E-01 

Total Risk Across Surface Wate 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Bbd Ht = 

Total Prostate HI = 

Total Skin HI = 

Total fidiwy HI = 

Total Vascular HI = 

Total GI Tract HI = 

TableSh 7ME.xls 91 11:05AM 
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SITE 3 - TABLE 9 2a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE / UTILITY WORKER 

SITE 3. PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLANn .- 
Scenario Timeframe: Future 
Receptor Population: Maintenance I Utility WOrlter 
._ ___^.^_ “̂ .̂ 1A..I. 

s-l .P-Dichlomthene Dichloroslhene 

Liver/MomYGI Tra 

Total Risk Across Surface Wate 

Total Risk Across 

Total Risk Across All Media and All Exposure Routes f==zq 

Total Hazard Index Across All Media and All Exposure Routes 

=u 2.3E-03 1 Total Blood HI 

Total Prostate HI 

Toll Skin Hi 

Total Kidney HI 

Tofal Vascular HI 

TO!B! G! Trzc! U! 

2.5E.04 1 

II 1.gEd3 1, 

TableSMUWSCTE.xls 9/l 3100 ii:08 AM 



SITE 3 - TABLE 9.3. REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 _ CONSTRUCTION WORKER 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Chemical 

tdiment Sediment Onsite Diitches 

‘oundwater Onsite ]11,3-Dichlorobenzene 

-Dichlorobenzene 

-0ichloroethene 

6.OE06 

2.6E-06 

Carcinogenic Risk 

1.4E-07 

6.3E-13 

1.4E-12 

7.3E-12 

9.5E-11 

l.lE-06 

2.9E-06 

3lE-63 

6.6E.10 

5.OE-09 

2.7EO6 

3.6E-09 

Total Risk Across Surlace I Subsuriace So 

Total Risk Across Surface Wate 

Total Risk Across Sedimer 

Total Risk Across Groundwate 

s-l .P-Dichlorcethene 

Total Risk Across All Media and All Exposure Routes pzT=jl 

Non-Carcincgtinic Hazard Quotient 

Pnmary 

Target Organ 

CNS 

Ingestion 

6 OE-02 

2.3E-02 

2.4E-01 

Blood 

CNS 

Skin, Vascular 

CNS 

Liver 

Liver 

CNS 

9 6E-02 

l.lE.04 

3.4E-02 

4.5E-03 

4.OE-01 

9.2E-03 

6.7E.69 3.OE-04 

1.9E-06 5.5E-04 

1.3E-06 2 OE-03 

5 3E-03 

Skin, Vascular 

Blood 3.7E-03 

5.9E-04 

Kidney 4.lE-03 

verhlo@YGI Tract 1.9E-02 

,:t:te I 

2.7E-01 

1.3E-03 _I_ 

Total Hazard Index Across All Media and All Exposure Routes 

Inhalation Exposure 

Routes Total 

1.6E-01 

l.lE-04 

3.4E-02 

2.7E-02 

6.4E-01 

9.2E-03 

3 OE-04 

5.5E-04 

2.OE-03 

5.3E-03 

3.7E-03 

5.9E-04 

4.lE-03 

1.9E-02 

2.7E.01 

1.3E-03 

1.2E+@O 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Skin HI = 

Total Kidney HI = 

Total Vascular HI = 

Total GI Tract HI = 

TableSC BRME.xls 91’ Il.06 AM 
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Scenario Timeframe: Future 

SITE 3 -TABLE 9.3a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -CONSTRUCTION WORKER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Receptor Popufation. Construction Woher 

ichlorobenzene 

2.Dichlorcethene s-l .2-Dichloroethene 

Liver/blood/GI Tr 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes m,.,,,, 

Total Hazard Index Across Media and All tvposure routes 

Total Liver HI = 

Total CNS HI = 

ToU Blood HI = 

Total Prostate HI = 

Total Skin HI = 

Totel Kidney HI = 

Total Vascular HI = 

T,.,.,, fx T,.w., UI - , “,“a “, 8 .U”. . ., - 

TableSConstWSCTE.xls 9/l SO0 11:09 AM 



SITE 3 -TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . ADULT RECREATIONAL USER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWEWHITE OAK, SILVER SPRING, MARYLAND 

II Surtace Water 

Sediment I 

Exposure Exposure 
II 

Chemiti 
I 

Carcinogenic Risk Chemical 
I 

Non-Carcinogenic Hazard Quotient 

Medium Point 

I 
inhalation Dennal Exposure Primary Inhalation Dennal Exposure 

Total Risk Across Surlace Wate 

Total Risk Across Sediment m 
1’ 

Total Risk Across All Media and All Exposure Routes 

Total CNS HI = 

Total Bkmd HI = 

Total Skin HI = 

Total Vascular HI = 

TableSP v3RME.xls 91’ ! 1:05 AM 
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SITE 3 -TABLE 9 4a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across SudaCe Wate 

Total Risk Across All Media and All Exposure Rwtes 1 Z.OE-OS 

Total CNS HI = 

Total Blmd HI = 

Total Skh HI = 

Total Vascular HI = 

9/l 3/00 11:013 AM 



Scenarfo Timeframe: Future 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

SITE 3 -TABLE 9.5 REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Wate 

Total Risk Across Sediment 1iSZ-i~ 

Total Risk Across All Media and All Exposure Routes 

Total CNS HI = 

Total Blwd HI = 

Total Skin HI = 

Total Vascular HI = 

Tableg? 3ME.xls 91’ II:05 AM 



SITE 3 - TABLE 9 5a CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - ADOLESCENT TRESPASSER 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

* 

Total Risk Acro.ss Sedimen Total CNS HI = 

Total Risk Acres All Media and All Exposure Roules jj==zq 

Total Blood HI = 

Total Skin HI = 

Total Vascolar HI = 

TableSTrespSCTE.xls 9/l 3/00 II:08 AM 



SITE 3 -TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP@ -DAY CARE CENTER CHILD 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

4.Dichlorobmzene 4.Dichlorobenzene 

Total Risk Across GroundwaIer/Ai 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total CNS HI = 

Total Blood HI = 

TableST ?SRME.xls 91’ 11:06AM 



SITE 3 -TABLE 9 Ea CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 3 - PISTOL W\NGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Exposure I Exposure Chemical 

1 ,Miihlorcbenzene 

Ouldoor Air 

Total Risk Across GroundwaterlAi 

Total Risk Across All Media and All Exposure Routes ff-zzq 

Carcinogenic Risk Chemical 

Ingestion Inhalation Derrllal Exposure 

1.5E-07 

7.4E-08 6.2E-08 

Routes Total 

1.5E07 

1.4E-07 

4.SE-10 

1.3E-09 

7.3E-09 

4.8E-10 1 ,CDichlorobenzene 

1.3E-09 Benzene 

I 

hlorotxnzene 

7.3E-09 tichloroethene 

Non-Carcinogenic Hazard QUOtient 

Total Liver HI = 

Total CNS HI = 

Toti Blood HI = 

TableSDayCareSCTE.xls 9/l 3/00 11:09 AM 



SITE 3 -TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

m 

2-Dichlorcelhene 

Liver/bloodlGl Trac 

Total Risk Across Sedlmen 

Total Risk Across Groundwate 

Total Risk Acrcs All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Skin HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 5-13. 

Total Vascular HI = 

Total GI Tract HI = 

TableSP !s3RME.xls 9/’ 11:06 AM 



SITE 3 -TABLE 9 7a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

4.Dichlorobenzene 

2-Dichloroethene s-l ,2-Dichlorcethene 

Total Risk Across Surtace Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwale 

Total Risk Across All Media and All Exposure Routes pzq Total Prostate HI 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented Separately in Table 5-22. 

Total Vascular HI 

Total GI TraCt HI 

TableSAdultRes3CTE.xIs 9/l 3/00 11:09 AM 



SITE 3. TABLE 9.8. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SITE 3 _ PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Child (0 _ 6 y?arj) 

“Rm /wruss 

Total Risk Across Surface Wale 

Total Risk Across Groundwate 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

Total Risk Across All Media and Ail Exposure Routes Total Prostate HI = 

Total Skin HI = 

Total Kidney HI = 

NOTE: Inhalation risks from exposure lo vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 5-13. 

Total Vascular HI = 

Total GI Tract HI = 

Surface Water Onsite Diitches ,2’-Oxyb1s(lchloropropane 

2-Dichloroethene 

Ltver/Mcod’GI Trac 

TableSC ?dRMErev.xls 91’ . 11:06 AM 



SITE 3 -TABLE 9.8% CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . FUTURE CHILD RESIDENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MAdYLAND 

,P-Dichlorcethene s-l ,P-Dichtoroethene 

Uver/bl&GI Trac 

, -.- 
Total Risk Across Surface Wate 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Skin HI = 

Total Kidney HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. Total Vascular HI = 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 5-22. Tota Gt Tract HI = 

TableSChildRes3CTErev.xls 9/l 3/00 11:09 AM 



SITE 3 -TABLE 10 1 REASONABLE MAXIMUM EXPOSURE (AME) 

RISK ASSESSMENT SUMMARY _ FULL TIME WORKER 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Soi 

Total Risk Across GroundwaterlAi 

Total Hazard Index Across All Media and All Exposure Rates 

To&l Risk Across All Media and All Exposure Routes 

TablelC ‘RME.xls 9’ ‘12:OO PM 



SITE 3 - TABLE 10.2. REASONABLE MAXIMUM EXPOSURE @ME) 

RISK ASSESSMENT SUMMARY - DAY CARE CENTER CHILD 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Groundwalerl~ 

ross All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 

TablelODayCare3RME.xIs 9/14/00 2:00 PM 



SITE 3 -TABLE 10.3 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FWURE ADULT RESIDENT 

SITE 3 - PISTOL RANGE IANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

LiveribbdIGI Trac 

Total Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Risk Acrass All Media and All Exposure Routes 

Total Liver HI = 

Total CNS Hi = 

Total Blood HI = 

Total Prostate HI = 

Total Skin HI = 

Total Vascular HI = 

Total GI Tract HI = 

TablelO’ ‘es3RME.xls 9’ ” 1:56 PM 
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Medium Exposure Chemical 

SITE 3 -TABLE 10 3% CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENTSUMMARY - FUTURE ADULT RESIDENT 

SITE 3 -PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Carcinogenic Risk Chemical Non-Carcinogent Hazard Quotient 

Primary Ingestion Inhalation Dermal 

3 7E-06 

5.4E-06 

3.9E-07 2.OE-07 

1.3E-08 

Routes Total 

4.3E-06 

5.4E+3 

Vinyl Chloride 

Arsenic 

IrOn 

Target Organ 

Skin, Vascular 1.2E-01 

tiver/blwd/GI Tract 3.9E+00 

2.9E-W 

9.3E-03 

Total Risk Across Swface Wale 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Liver HI = 

Total CNS HI = 

Exposure 

Routes Total 

1.2E-01 

3 9E+M1 

2 4E+W 
” 

Total Risk Across All Media and All Exposure Routes 

Total Vascular HI 

Total GI Tract HI 

TablelOAdultRes3CTE.xls g/14/00 154 PM 



SITE 3 - TABLE 10.4. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENT 

SITE 3 - PISTOL RANGE LANDFILL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Child (0 - 6 years) 

T&l Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

Total Skin HI = 

Total Vascular HI = 

Total GI Tract HI = 

TableiOr 1,es3RMErev.xls 9” 1 159 PM 



SITE 3 -TABLE 10.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENT 

SITE 3 -PISTOL RANGE LANDFILL 

\ 
i 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Chemical 

Total Risk Across Sullace Wats 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes 

Non-Carcinogenic Hazard Quotient 

.iver/blood/(;l Trac 

Total liver HI = 

Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Skin HI = 

Total GI Tract HI = 

Total Vascular HI = 

TablelOChildRes3CTErev.xls 
9/l 4/00 1:58 PM 



Shower Model 

Volatilization From Showering - RME 
Source: Foster & Chrostowski, 1987. 
SITE 3 - PISTOL RANGE LANDFILL 

Parameter 

Ra 
DS 
Dt 
,Fr 

$v 

its 
Id 

I Ti . 
TS 
ml 
ms 
K 

Value 

0.025 
15 
2c 
1C 
12 
2 
1 

299 
318 

0.982 
0.61 E 

3.9E 

Definition 

air exchange rate, (min-‘) 
shower duration, (min) 
total time in bathroom, (min) 
shower water flow rate, (Umin) 
shower room air volume, (m3) 
shower dropler drop time, (set) 
shower droplet diameter, (mm) 
calibration water temperature, (K) 
shower water temperature, (K) 
water viscosity at Tl , (cp) 
water viscosity at Ts, (cp) 
mass transfer coefficient, (min) 

Chemical 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzene 
Chlorobenzene 
Trichloroethene 
Vinyl Chloride 
cis-1,2-Dichloroethene 

cw MW H KI Kg KL Kal Cwd s - SxK 

(mg/L) (g/mole) (atm-m?mo (cm/hr) (cm/hr) (cm/hr) (cm/hr) mg/L RaxCF 

6.5&E-04 1.47E+02 2.43E-03 l.O9E+Ol l.O5E+03 9.92E+OO 1.30E+Ol 2.31 E-04 1.93E-04 4.66E-02 - 
9.99E-04 1.47E+02 2.43E-03 l.O9E+Ol l.O5E+03 9.92E+OO 1.30E+Ol 3.52E-04 2.94E-04 4.66E-02 
8.19E-04 7.80E+Ol 556E-03 1.50E+Ol 1.44E+03 1.44E+Ol 1.89E+Ol 3.83E-04 3.19E-04 6.17E-02 
8.43E-03 l.l3E+02 3.71 E-03 1.25E+Ol 1.20E+03 l.l7E+Ol 154E+Ol 3.38E-03 2.82E-03 530E-02 
1.54E-02 1.31 E+02 l.O3E-02 1 .16E+Ol 1 .l 1 E+03 l.l3E+Ol 1.49E+Ol 6.03E-03 5.02E-03 5.16E-02 
1.52E-03 6.30E+Ol 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+Ol 7.86E-04 6.55E-04 6.82E-02 

3.50E-02 9.70E+Ol 4.07E-03 1.35E+Ol 1.29E+03 1.27E+Ol 1.67E+Ol 1.49E-02 1.24E-02 5.63E-02 

GWvar--rnt3.xls Shower Model PP”4 1 9/l 4/0o 2:51 PM 
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Vapor Intrusion from Groundwater - RME 
Source: ASTM E 1739-95 
SITE 3 - PISTOL RANGE LANDFILL 

Parameter 
H 
ER 
Lb 
Lcrack 
n 
heap 
hv 
Lw 
Dws 
Dcrack 
Dcap 
Ds 
Dair 
Dwater 
theta-as 
theta-ws 
theta-T 
theta-acap 
theta-wcap 
theta-wcrack 
Theta-acrack 

vaiue IDefinition 
IChemical specific IHenry’s Law Constant, (cm3-H,0)/(cm3-air) 

0.00023 enclosed space air exchange rate, Usec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 
0.01 areal fraction of cracks in foundation/walls, (cm’-cracks/cm2-total area) 

5 thickness of capillary fringe, (cm) 
295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm2/sec) 
Chemical specific effective diffusion through foundation cracks, (cm2/sec) 
Chemical specific effective diffusion through capillary fringe, (cm’/sec) 
Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec) 
Chemical specific diffusion coefficient in air, (cm2/sec) 
Chemical specific diffusion coefficient in water, (cmkec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 
0.38 total soil porosity, (cm3/cm3-soil) 

0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 
0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1,9Dichlorobenzene 
1,4-Dichlorobenzene 
Benzene 
Chlorobenzene 
Trichloroethene 
Vinyl Chloride 
cis-1,2-Dichloroethene 

cw Dair Dwater S ‘H’ Ds Dcap Dws Dcrack VFl VF Cair 
(mg/L) (cm*/sec) (cm*/sec) mg/L (cm2/sec) (cm*/sec) (cm*/sec) (cm*/sec) (mg/m’) 

6.55E-04 69OE-02 7.90E-06 7.38E+Ol 9.96E-02 5.38E-03 2.43E-05 l.l5E-03 5.38E-03 5.57E-05 2.68E-03 1.75E-06 
9.99E-04 6.90E-02 7.90E-06 7.38E+Ol 9.96E-02 5.38E-03 2.43E-05 1 .15E-03 5.38E-03 5.57E-05 2.68E-03 2.68E-06 
8.19E-04 8.80E-02 9.80E-06 1.75E+O3 2.28E-01 6.87E-03 1.97E-05 1 .Ol E-03 6.87E-03 4.89E-05 6.42E-03 5.25E-06 
8.43E-03 7.30E-02 8.70E-06 4.72E+O2 1.52E-01 5.70E-03 2.06E-05 1.02E-03 5.70E-03 4.91 E-05 3.95E-03 3.32E-05 
1.54E-02 7.90E-02 9.10E-06 1 .lOE+03 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 1.48E-04 
1.52E-03 1.06E-01 1.23E-06 2.76E+O3 l.llE+OO 8.27E-03 1.39E-05 7.59E-04 8.27E-03 3.67E-05 2.79E-02 4.25E-05 
3.50E-02 7.36E-02 l.l3E-05 3.50E+O3 1.67E-01 5.74E-03 2.27E-05 , l.lOE-03 5.74E-03 5.33E-05 4.54E-03 , 1.59E-04 

GWvaporlnt3.xls Vapor Intrusion - GW Page 1 of 1 9f14fOO 252 PM 



llSK ASSESSMENT SPREADSHEET’- INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION:‘NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
lVTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
\SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: 
lntake= SxlRsw xKxEFxED 

BWxATxR,xCF 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IRsr, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days) 
R, = : 6.625 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
Jnit Dose 
Jfetime Chronic Daily Intake = 7.4E-03 (min-m3-shower)/(kg-day) 

Chronic Daily Intake = : 2.2E-02 (min-m3-shower)/(kg-day) 

GWinh?’ .Irisk3.xls ShowerRisks Par- 4 of 4 9/l ,’ ‘“q 2~54 PM 
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tlSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/l 4/00 

:HEMICAL 

,3-Dichlorobenzene 
,4-Dichlorobenzene 
Lenzene 
:hlorobenzene 
‘richloroethene 
‘inyl Chloride 
is-l ,BDichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m3- min Intake Intake Factor Risk Risk Quotient 
- shower) (mg/kg/day) (mg/kg/day) (mg/kglday)-’ (mglkglday) 
1.93E-04 1.4E-06 4.2E-06 NA NA NA NA 
2.94E-04 2.2E-06 6.4E-06 2.20E-02 2.29E-01 4.8E-08 2.7% 2.8E-05 0.4% 
3.19E-04 2.4E-06 6.9E-06 2.90E-02 1.70E-03 6.9E-08 3.8% 4.1 E-03 52.9% 
2.82E-03 2.1 E-05 6.1 E-05 1.70E-02 NA NA 3.6E-03 46.7% 
5.02E-03 3.7E-05 1 .l E-04 6.00E-03 2.2E-07 12.4% NA NA 
6.55E-04 4.9E-06 1.4E-05 3.00E-01 1.5E-06 81.1% NA NA 
1.24E-02 9.3E-05 2.7E-04 NA NA NA NA 

Total 1.8E-06 18.9% 7.7E-03 100.0% 

GWinhalationrisk3.xls ShowerRisks Page 2 of 4 9/l 4100 2:54 PM 



IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE PAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/14/00 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
\ITAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: 
,ntake= SxlRsw xKxEFxED 

BWxATxR,xCF 

WHERE: 

Jnit Dose 
.ifetime Chronic Daily Intake = 8.7E-03 

:hronic Daily Intake = : 1 .OE-01 

K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation, rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 

BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days) 
R,=: 0.025 Air exchange rate (min.‘) 

CF=: l;OOE+03 Convesrion Factor (Um3) 

(min-m3-shower)/(kg-day) 
(min-m3-shower)/(kg-day) 

GWinh? ~isk3.xls ShowerRisks Par nf 4 911 254 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

.EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4100 

CHEMICAL 

1,3-Dichlorobenzene 
1 ,CDichlorobenz@ne 
Benzene 
Chlorobenzene 
Trichloroethene 
Vinyl Chloride 
cis-1 ,BDichloroethene 

S 
(mg/m’- min 

- shower) 
1.93E-04 
2.94E-04 
3.19E-04 
2.82E-03 
5.02E-03 
6.55E-04 
1.24E-02 

(mg/kg/day) (mg/kg/day) 
1.7E-06 1 2.OE-05 

3.OE-05 
3.2E-05 
2.9E-04 
5.1 E-04 
6.6E-05 
1.3E-03 

(mg/kg/day)-’ 1 (mg/kg/clay) 
I 

2.20E-02 2.29E-01 
2.90E-02 1.70E-03 

1.70E-02 
6.00E-03 
3.00E-01 

Lifetime 
Cancer 

Risk 

NA 
5.6E-08 
8.OE-08 

NA 
2.6E-07 
1.7E-06 

Percent 
Cancer 

Risk 

NA 
2.7% 
3.8% 
NA 

12.4% ’ 
81.1% 

I I NA I NA 
Total 1 2.1E-06 1 18.9% 

Hazard 
Quotient 

Percent 
Hazard 

Quotient 

NA NA 
1.3E-04 0.4% 
1.9E-02 52.9% 
1.7E-02 46.7% 

NA NA 
NA NA 
NA NA 

3.6E-02 100.0% 

GWinhalationrisk3,xls ShowerRisks Page 4 of 4 9/l 4100 2:54 PM 



Shower Model 

Volatilization From Showering - CTE 
Source: Foster & Chrostowski, 1987. 
SITE 3 - PISTOL RANGE LANDFILL 

Parameter Parameter 

Ra Ra 
Ds Ds 
Dt Dt 
Fr Fr 

sv sv 
ts ts 

d . d . 
Tl Tl 
Ts Ts 
ml ml 
ms ms 

Value Definition 

0.025 air exchange rate, (min-‘) 
10 shower duration, (min) 
15 total time in bathroom, (min) 
10 shower water flow rate, (Umin) 
12 shower room air volume, (m3) 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl , (cp) 
0.616 water viscosity at Ts, (cp) 

2.19 mass transfer coefficient, (min) 

IChemical 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzene 
Chlorobenzene 
Trichloroethene 
Vinyl Chloride 
cis-1.2-Dichloroethene 

cw MW H KI 

(mg/L) (g/mole) (atm-m3/mo (cm/hr) 
6.55E-04 1.47E+02 2.43E-03 l.O9E+Ol 
9.99E-04 1.47E+02 2.43E-03 l.O9E+Ol 
8.19E-04 7.80E+Ol 5.56E-03 1.50E+Ol 
8.43E-03 l.l3E+02 3.71 E-03 1.25E+Ol 
1.54E-02 1.31 E+02 l.O3E-02 l.l6E+Ol 
1.52E-03 6.30E+Ol 2.71 E-02 1.67E+Ol 
3.5OE-02 9.70E+Ol 4.07E-03 1.35E+Ol 

Kg KL Kal Cwd S SxK 
(cm/hr) (cm/hr) (cm/hr) mg/L RaxCF 

l.O5E+03 9.92E+OO 1.30E+Ol 2.31 E-04 1.93E-04 2.58E-02 - 
l.O5E+03 9.92E+OO 1.30E+Ol 3.52E-04 2.94E-04 2.58E-02 
1.44E+03 1.44E+Ol 1.89E+Ol 3.83E-04 3.19E-04 3.42E-02 
1.20E+03 l.l7E+Ol 1.54E+Ol 3.38E-03 2.82E-03 2.93E-02 
1 .l 1 E+03 l.l3E+Ol 1.49E+Ol 6.03E-03 502E-03 2.86E-02 
1.60E+03 1.66E+Ol 2.18E+Ol 7.86E-04 6.55E-04 3.77E-02 
1.29E+03 1.27E+Ol 167E+Ol 1.49E-02 1.24E-02 3.12E-02 

GWVF it3CTE.xls Shower Model P 1 9/l 4/r “55 PM 



Vapor Intrusion from Groundwater - CTE 
Source: ASTM E 1739-95 
SITE 3 - PISTOL RANGE LANDFILL 

Parameter 
H 
ER 
Lb 
Lcrack 

i&p 

Value Definition 
Chemical specific Henry’s Law Constant, (cm3-H,0)/(cm3-air) 

0.00023 enclosed space air exchange rate, Usec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 
0.01 areal fraction of cracks in foundation/walls, (cm*-cracks/cm2-total area) 

5 thickness of capillary fringe, (cm) 
hv 295 thickness of vadose zone, (cm) 
Lw 300 depth to groundwater (cm) 
Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm%ec) 
Dcrack Chemical specific effective diffusion through foundation cracks, (cm’/sec) 
Dcap Chemical specific effective diffusion through capillary fringe, (cm%ec) 
Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm%ec) 
Dair Chemical specific diffusion coefficient in air, (cm%ec) 
Dwater Chemical specific diffusion coefficient in water, (cm2/sec) 
theta-as 0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
theta-ws 0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

theta-T 0.38 total soil porosity, (cm3/cm3-soil) 
theta-acap 0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
theta-wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

theta-wcrack 0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 

Theta-acrack 0.26 volumetric air content in foundationlwall cracks, (cm3-air/cm3-soil) 

GWvaporlnt3CTE.xls Vapor Intrusion - GW Page 1 of 1 9/l 4100 2:55 PM 



IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4/00 

fAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
VTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake= “~~~~~~“:~~ 
a 

WHERE: K=: 2.19 Mass transfer coefficient (min) 
If& = : 10 Inhalation rate (Umin) 

s=: Volatile chemicai generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 

BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,555 Averaging time for noncarcinogenic exposures (days) 
R, = : 8.825 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (L/m3) 
Jnit Dose 
.ifetime Chronic Daily intake = 8.OE-04 (min-m3-shower)/(kg-day) 

:hronic Daily Intake = : 8.OE-03 (min-m3-shower)/(kg-day) 

GWinh?’ risk3CTE.xls ShowerRisks Pay If 4 “56 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SiTE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

CHEMICAL 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzene 
Chlorobenzene 
Trichloroethene 
Vinyl Chloride 
cis-1 ,P-Dichloroethene 

S 
(mg/m3- mln 

- shower) 
1.93E-04 
2.94E-04 
3.19E-04 
2.82E-03 
5.02E-03 
6.55E-04 
1.24E-02 

Lifetime 
:hronic Daily 

Intake 
(mg/kg/day) 

1.5E-07 
2.4E-07 
2.6E-07 
2.3E-06 
4.OE-06 
5.3E-07 
1 .OE-05 

:hronic Daily 
Intake 

(mg/kg/day) 
1.5E-06 
2.4E-06 
2.6E-06 
2.3E-05 
4.OE-05 
5.3E-06 
1 .OE-04 

Cancer 
Slope 
Factor 

Ow$WdW’ 

2.20E-02 
2.90E-02 

6.00E-03 
3.00E-01 

Reference 
Dose 

(mg/kg/day) 

2.29E-01 
1.70E-03 
1.70E-02 

Total 

Lifetime 
Cancer 

Risk 

NA 
5.2E-09 
7.4E-09 

NA 
2.4E-08 
1.6E-07 

NA 
1.9E-07 

Percent 
Cancer 

Risk 

NA 
2.7% 
3.8% 
NA 

12.4% 
81.1% 

NA 
18.9% 

Hazard 
Quotient 

NA 
1 .OE-05 
1.5E-03 
1.3E-03 

NA 
NA 

Percent 
Hazard 

Quotient 

NA 
0.4% 

52.9% 
46.7% 

NA 
NA 

NA NA 
2.8E-03 1 100.0% 

GWinhalationriskSCTE.xls ShowerRisks Page 2 of 4 9/l 4100 2:56 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4100 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake= s~~~~~~Ef=~~ 
a 

WHERE: K=: 2.19 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 

BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time fOt’ carcinogenic exposures (days) 
Atn = : 730 Averaging time for noncarcinogenic exposures (days) 
R,=: 8,025 Air exchange rate (min-‘) 

CF=: 1100E+03 Convesrion Factor (Um3) 
Unit Dose 
Lifetime Chronic Daily Intake = 1 .I E-03 (min-m3-shower)/(kg-day) 

Chronic Daily Intake = : 3.7E-02 (min-m3-shower)/(kg-day) 

GWinhi ‘risk3CTE.xls ShowerRisks Par of 4 256 PM 
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I 1 

I RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 3 - PISTOL RANGE LANDFILL 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

CHEMICAL 

1,3-Dichlorobenzene 
1 ,CDichlorobenzene 
Benzene 
Chlorobenzene 
Trichloroethene 
Vinyl Chloride 
cis-1,2-Dichloroethene 

S 
(mg/m’- mln 

- shower) 
1.93E-04 
2.94E-04 
3.19E-04 
2.82E-03 
5.02E-03 
6.55E-04 
1.24E-02 

Lifetime 
:hronic Daily 

Intake 
(mg/kg/day) 

2.1 E-07 
3.1E-07 
3.4E-07 
3.OE-06 
5.4E-06 
7.OE-07 
1.3E-05 

(mg/kg/day) 
7.2E-06 
1 .I E-05 
1.2E-05 
1 .l E-04 
1.9E-04 
2.5E-05 
4.7E-04 

(mg/kg/day)-’ 

2.20E-02 
2.90E-02 

6.00E-03 
3.00E-01 

GWinhalationrisk3CTE.xls ShowerRisks Page 4 of 4 

Reference 
Dose 

(mglkglday) 

2.29E-01 
1.70E-03 
1.70E-02 

Total 

Lifetime 
Cancer 

Risk 

NA 
6.9E-09 
9.9E-09 

NA 
3.2E-08 
2.1 E-07 

NA 
2.6B07 

Percent 
Cancer 

Risk 

NA 
2.7% 
3.8% 
NA 

12.4% 
81.1% 

NA 
18;9% 

Hazard 
Quotient 

NA 
4.8E-05 
7.OE-03 
6.2E-03 

NA 
NA 

Percent 
Hazard 

Quotient 

NA 
0.4% 
52.9% 
46.7% 

NA 
NA 

9/l 4100 2:56 PM 



CALCULATION OF t*, T, AND B FOR 2,2-OXYBIS(l-CHLOROPROPANE) 
ACCORDING TO USEPA DERMAL GUIDANCE (USEPA, 1992) 

Step 1 
Calculation of Kp (if none provided) 
log Kp = -2.72 + 0.71 log(Kow) - 0.0061 MW 

Compound log (Kow) MW 
2,2’-Oxybis(1 -chloropropane) 2.58 171.1 

Kow and Kp from Risk Assessment Information System (RAG) 
(http://risk.lsd.ornI.gov/cgi-bin/tox/TOX-9801) 

Step 2 
Calculation of B 
B = Kow/l .OE-4 

Compound Kow B 
2,2’-Oxybis( 1 -chloropropane) 3.80E+02 3.80E-02 

Step 3 
Calculation of log Dsc/lsc and Dsc 
Log Dsc/lsc = -2.72 - 0.0061 MW 

Des = diffusivity of a substance within the membrane (cm’/hr) 
Isc = thickness of the stratum corneum (= 1 .OE-03 cm) 

Compound MW log (Dsc/lsc) 

2,2’-Oxybis(1 chloropropane) 171.07 -3.76 

Step 4 
Calculation of T 

T = Isc2/6Dsc 

Compound 
2,2’-Oxybis(1 -chloropropane) 

Isc Dsc 
1 .OOE-03 1.72E-07 

Step 4 
Calculation of t* 

If Be0.1, t* = 2.4 T (case 1) 

If 0.1 c 6 c 1 .17, t* = (8.4 + 6 log B)T (case 2) 

If B > 1.17, t* = 6(b-(b2-c2)*.5)T (case 3) 

Case 1 

Compound 
2,2’-Oxybis(1 -chloropropane) 

t* 
(hour) 
2.32 

DADCalcSite3.xls 

log (KP) 
-1.93 

KP 
5.30E-03 

Dsc 

(cm*/hr) 
1.72E-07 

T 
0.97 

9/l 4/00 2:57 PM 
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SITE 4 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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SCWWIO Medium 
Exposure Receptor Exposure On-Site/ VW Of 

Timeframe Me&urn 
Exposure Point Receptor Population Age Route Off-Site Analysis 

Rationale for Selection or Exclusion of Exposure Pathway 

Future 
Subsurface Soil Entire Site 

Maintenance/Utility/ 
Adult 

ingestion On-site &ant(P) Excavation/construction or intrusive activities may OCCUR at the site. 

Subsurface Soil(l) 
Construction Workers Dermal On-site Quant Excavation/construction or inhusive activities may occur at the site. 

Air 
Vapors and PartMates in MaintenanceNtilityl 

Adult Inhalation On-site @al(J) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 

Air - Entire Site Construction Workers Generic SSLs (4)for transfers from soil to air. 

All Potential Receptors, i.e.. 
Exposure to surface soil may occur if potential receptors are exposed during 

Workers. Recreational Ingestion On-site Quant(2) typical receptor-related activities, such as digging and playing. 

Surface Soil Entire Site 
Adult, Child, 

Users, Trespassers, Day Ado,escent 
a 

Care Center Children, and Exposure to surface soil may cnzcur if potential receptors are exposed during 
Dermal On-site Quant(2) 

Surlace Soil 
Future Residents typical receptor-related activities, such as digging and playing. 

All Potential Receptors, i.e., 
Workers, Recreational 

Air 
Vapors and Particulates in Adult, Child, 

Users, Trespassers, Day Adolescent Inhalation On-site Qual(3) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 

Air - Entire Site 
Care Center Children. and 

Generic SSLs (4)for transfers from soil to air. 

Future Residents 

Maintenance/Lttility/ 
Construction Workers 

Adult 
ingestion On-site None Minimal exposure is anticipated. 

Dermal On-site @ant Excavation/construction or intrusive activities may wzcur at the site. 

Full-time Employees, 
Recreational Users, Adult, Child, 

Ingestion On-site None Surficial aquifer is not expected to be used as a domestic water supply. 

Trespassers, Day Care Adolescent 
Dermal On-site NOW3 

Groundwater Surficial Aquifer 
Center Children Surficial aquifer is not expected to be used as a domestic water supply. 

Although it is unlikely that shallow groundwater at the site would be used as z 

Ingestion On-site Quant domestic water supply. This scenario is included lo aid in future risk 

Residents 
Adult and management decisions. 

Child Although it is unlikely that shallow groundwater at the site would be used as s 

Dermal On-site Quant domestic water supply. This scenario is included to aid in future risk 

management decisions. 

Groundwater MaintenanceRltilityl 
Adult Inhalation 

Outdoor 
Quant 

Workers may be exposed to volatile organic compounds volatilizing from 

Construction Workers On-site groundwater into outdoor ambient air. 

Indoor and 

Full-time Wodiers Adult Inhalation Outdoor Quant 
Workers may be exposed to volatile organic compounds volatilizing from 

On-site 
groundwater into indoor and outdoor ambient air. 

Air Vapors 

Recreational Users 

Trespassers 

Adult Inhalation 
Outdoor 
On-site 

Exposure of recreational users to vapors from groundwater is expected to be 
None 

minimal. 

Adolescent Inhalation 
Outdoor 
On-site 

None 
Exposure of trespassers to vapors from groundwater is expected to be 
minimal. 

Day Care Center Children Child Inhalation 
Indoor 

On-site 
Quant 

Children may be exposed lo volatile organic compounds volatilizing from 
groundwater into indoor ambient air. 

Indoor and Future residents may be exposed to.volatile organic compounds volatilizing 

Residents 
Adult and 

Child 
Inhalation Outdoor Quant from groundwater into indoor and outdoor ambient air and while bathing or 

On-site showering. 



SITE 4 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

Scsnario Medium 
Exposure Exposure Point Receptor Population 

@ceptor Exposure On-S&?/ Type of 

Tlmeframs Medium Age Route Off-Site Analysis 
Rationale for Selection or Exclusion of Exposure Pathway 

Future 
Surface Water Surface Water All Potential Receptors 

Adult, Child, Ingestion On-site None Surface water is not present at this site. 

Adolescent Dermal On-site None Surface water is not present at this site. 
Surface Water 

Air 
Vapors from Surface 

Water 
All Potential Receptors 

Adult, Child, lnhalation 
Adolescent 

On-site None Minimal exposure is anticipated. 

ingestion On-site None Surface water /sediment is not present at this site. 
Sediment Sediment Sediment All Potential Receptors 

Adult, Child, 
Adolescent Dermal On-site None Surface water I sediment is not present at this site. 

Footnotes: 

1 Subsurface soil is defined as soil collected from depths greater than 0.5 feet below ground SurfaCe (bus). 

2 Quantitative. 

3 Qualitative. 

4 Soil Screening Levels (USEPA, May 1996). 



SITE 4 - TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTfON OF POTENTIAL CONSTITUENTS OF CONCERN-SURFACE SOIL 
StTE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 4 

Risk-Based Potential Pote 
c.;;;r:;m :;;;;I Un,t+ LMz;;:z Deteci’on Ra”geo’ “;;tr Bacc;;d PCOC I .n.nr ..s 

CAS Number Chemfcal Frequency Nondetects 

(1) Concmlntlon (1) (2) screening (3) 
Scrwnklg 

Level151 .slYw , “““I- , , .z~,~..,“,. 1’1 
75-09-Z Melhylene Chfodda 0.002 J 0.002 J mg&g 4SS1010100-D l/l0 0.01 - 0.012 0.002 NA 85 IC 0.001 1 SSLMIGRI No i BSL 

I3 SSL-INH 

83-32-9 Acenaphlhene 0.056 J 0.27 J wkl 4ss1030100 2/10 0.34. 3.7 027 NA 470 N 29 SSL-MIGR No BSL 

NA 

208-96-8 Accmphthylcnc 0.28 J 0.28 J mglkg 4SSIO20100 1110 0.34. 3.7 0.28 NA 470 N NA NO BSL 

NA 

120-12-7 Anthracene 0.066 J 0.28 J w% 4ss1030100 2/10 0.34 - 3.7 0.28 NA 2300 N 590 SSL-MIGR NO BSL 
NA 

56-55-3 Benzo(a)anthracene 0.042 J 1.1 J mslkg 4551020100 6/10 0.34 - 3.7 I.1 NA 0.87 c 0.08 SSL-MIGR Yes ASL 
NA 

50-32-8 Benzo(a)pyrene 0.063 J I.3 J mglkg 4551020100 6710 0.34 - 3.7 1.3 NA 0.087 C 0.4 SSL-MIGR Yes ASL 

NA 

205-99-2 Benzo(b)fluoranthene 0.11 J I.8 J m&f 4SS1020100 6/10 0.34 - 3.7 1.6 NA 0.87 c 0.2 SSLMIGR Yes ASL 

NA 

191-24-2 Benzo(g.h,i)perylene 0.061 J 0.59 J mm 4SSIO20100 4/I 0 0.3-l - 3.7 0.59 NA 160 N NA NO BSL 
NA 

207-08-g Benzo(k)fluoranthene 0.042 J 0.41 mm 4ss1030100 GIO 0.34 _ 3.7 0.41 NA 8.7 C 2 SSL_MIGR No BSL 
NA 

88-74-8 fhtX3Zde 0.16 J 0.16 J m&3 4ss1030100 Ill0 0.34 . 3.7 0.16 NA 32 C 0.03 SSL-MIGR NO BSL 
NA 

218-01-9 Chrysene 0.092 J 1.1 J ms/ke 4SS1020100 6/10 0.34 - 3.7 1.1 NA 87 C 8 SSL-MIGR No BSL 
NA 

84-74-2 Di-f+buM pbthalate 0.059 J 0.075 J mg/kg 4ss1000100 2/10 0.34 - 3.7 0.075 NA 780 N 270 SSL-MIGR No BSL 

23M) SSL-INH 

53-70-3 Dibenzo(a,h)anthracene 0.056 J 0.056 J w&4 4551030100 l/10 0.34 - 3.7 0.056 NA 0.087 C 0.08 SSL-MIGR No BSL 

NA 

132-64-9 Dibenzofuran 0.091 J 0.091 J wb 4551030100 l/10 0.34 _ 3.7 0.091 NA 31 N NA NO BSL 
NA 

206-44-O Fluoranlhene 0.2 J 1.9 m3M 4ss1030100 606 0.34 - 3.7 I.9 NA 310 N 210 SSL-MIGR No BSL 

NA 

86-73-7 FlUOfell6 0.14 J 0.14 J WNI 4551030100 1110 0.34 - 3.7 0.14 NA 310 N 28 SSLMIGR No ESL 
NA 

193-39-5 Indeno(I,2,3af)fyrene 0.082 J 0.47 J m&f 4SS1020100 4110 0.34 - 3.7 0.47 NA 0.87 c 0.7 SSLMIGA No BSL 

NA 

91-20-3 Naphlhalene 0.088 J 0.088 J wv% 4ss1030100 1110 0.34. 3.7 0.088 NA 160 N 4 SSL-MIGR No BSL 
NA 

85-01-6 Phenanthrene 0.088 J 1.6 w% 4ss1030100 6710 0.34. 3.7 1.6 NA 160 N NA NO BSL 
NA 



SITE 4 -TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTtAL CONSTtTUENTS OF CONCERN -SURFACE SOIL 
StTE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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Risk-Eased Potential P”1”“““l RatIonAle for 

CAS Number Chemical Fr.XptP”~ Nondetects 
ARAW ARAW PCOC Cont”ml”a”t 

I I I 

co~;~;;o, ~uxJJ;~ Un,tr LMz:z;f Deted’on RangeQ’f Co;=;;? Bz;kgz;d PCOC 

I., 
1’) I I 

~~ ~. ~..~ L.once”rrarlon 1 I ‘1) (2) screening (3) 
Screening TBC TBC flag Dsletlon or 
Level (5) Value SOWCe selection (6) 

129-00-O Fyrene 0.13 J I.6 J wM 4SS1020100 6l ‘IO 0.34 - 3.7 I.6 NA 230 N 210 SSL-MIGR No BSL 
NA ! 

72-55-9 4,4,-DDE 0.025 0.025 w% 4SS1080100 1110 0.0034 - 0.037 0 025 NA I9 c 3 SSL-MIGR No BSL 

NA 
5103-71-9 alphaChlorda”e 0.00027 J 0.016 J m@%g 4SS1010100-D YE 0.0017 - 0.018 0.016 NA 1 1.8(7) C 0.5 SSL-MIGR NO BSL 

20 SSCINH 
11096-82-5 Arc&r-1260 0.018 J 1.8 mgkg 4SSlOlOIO%D 9/I 0 0.035 1.8 NA 0.32 C NA Y&S ASL 

NA 
60-57-l Dield”” 0.0014 J 0.012 J wm 4SSIO50100 418 0.0034 _ 0.033 0.012 NA 0.04 C O.wO7. SSL-MIGR NO BSL 

I SSL-INH 
5103-74-2 gamma-Chlordane 0.00027 J 0.013 J mg4rg 4SS1010108D 39 0.0017 - 0.018 0.013 NA 1.8(7) C 05 SSL-MIGR No BSL 

20 SSLJNH 
1024-57-3 Heplachlor EpOxide 0.0072 J 0.0072 J wk7 4SS1080100 1110 0.0017 - 0.019 0.0072 NA 0.07 c 0.03 SSL-MIGR No BSL 

5 SSCINH 
7243.5 Methoxychlor 0.012 J 0.012 J mg/kg 4SS1080100 l/9 0.0007 - 0.047 0.012 NA 39 N 8 SSL-MIGR NO BSL 

NA 
7429-80-5 Aluminum 3300 J 107w J mqlkg 4551030106 lOI10 10700 NA 7800 N NA NO BKG 

NA 
7440-38-2 ABE3ll.Z 1.8 5.8 m!zk2 4ss1030100 loll0 5.8 NA 0.43 c I SSL-MIGR No BKG 

I I I I 750 SSCINH 
7440-343 IBarium 8.6 I 1 68.7 1 1 mgkgl 4SS1030100 I lo/10 1 1 88.7 1 NA 1 550 /NI 82 1 SSL-MIGRI No 1 BSL. BKG 

690000 SSL-INH 
744043.9 Cadmium 0.72 0.72 mg/ko 4SBIO30100 1110 0.04 - 0.2 0.72 NA 7.8 N 0.4 SSL-MIGR No BSL 

1800 SSL-INH 
7440-70-2 Calcium 125 5230 mg/kg 4ss1030100 IO/IO 5230 NA NA NA NO NUT 

NA 
17440.47.3 tChr”mium f 7.8 25.7 I J ,mg/kg, 4SS1010100 , IO/10 , I 25.7 , NA I 23(8) INI 2 ,SSL-MIGR, No , BKG , 

7440-48-4 C&At 

7440-50-8 COpper 

57-12-5 Cyanide 

7439-89-6 k”” 

7439-92-I Lead 

270 SSL-INH 
I.3 14.2 mgkg 4SSI010100-D 8JIO 0.99 - I 3 14.2 NA 470 N NA NO BSL, BKG 

NA 
3.8 J 136 J mg/ko 4ss1030100 lo/lo 136 NA 310 N NA NO BSL 

NA 
0.18 0.18 ma/kg 4SS1060100 2/10 0.14-0.16 0.18 NA 160 N NA NO BSL 

NA 
5490 19300 J fW@ 4ss1030100 lo/10 19300 NA 2300 N NA NO BKG 

NA 

2.9 J 68.5 J w% 4ss1030100 loll0 68.5 NA 400 (9) NA NO BSL, BKG 
NA 
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OCCURRENCE, DiSTRIBUTtON, AND SELECTtON OF POTENTIAL CONSTtTUENTS OF CONCERN - SURFACE SOIL 
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NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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e 

MInimum 
Concantratlon 

(1) 

223 

20.5 

0.06 

2.5 

102 

1.1 

10.3 

9.9 

0.11 

0.1 I 

0.1 

53 

19Ow 

5.5 

6666 

L 69 L mg/kg 4ss1030100 2i2 

22000 “PI 4SS108OlGl 2l2 

7.5 4ss1030100 2l2 

28000 wNt 4551030100 2Q 

Associated Samoles: Footnotes: Definitions: 

4ss1000100 

4551010100 

4SSlOIOlCG-0 

4SS1020100 

4551030100 

4SS1040100 

4ss1056106 

4ss10601crO 

4551070100 

4SS1080100 

4SSIOSOlW 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits 

3 The maximum detected concentration is used lor screening purposes. 

4 To d&nine whether metal cowenlralions are within background levels, a comparison of site concentrations 

with Base-wide background data was made-by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 
determined that a constituent concentration was not significanty different horn background, that 

chemical was not selected as a PCCC. 

NO BSL 

NO NTX 

NO NTX 

NO NTX 

NO NTX 

ARAR/TBC = Applicable or Relevant and Appropriate RequiremenbTo Be Considered 

c = carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicabie/Not Available. 

PCOC = Potential Constituent of Concern 
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OCCURRENCE, DISTRIBUTlON, AND SELECTlON OF POTENTlAL CONSTlTUENTS OF CONCERN - SURFACE SOIL 
SITE 4 - CHEMICAL BURlAL AREA 

NSWCWHITE OAK, SILVER SPRING, MARVLAND 
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Exposure Point: Entire Site I 

CAS Number Chendml 

Risk-Based Potential Potential 
cE;;,;;on Ma;;;;; un,tr LMz;;;f Detectio” RPngeof co;;:;? B;kgzd PCOC 

Radonale for 

Frequency Nondatects 
ARAW ARAW PCOC Contaminant 

(1) Co”ce”tratio” (1) (2) Screening (3) 
screming TBC TBC WI Deletion or 
Level (5) value SOWCCI Setactlon (6) _ 

5 The dsk&sed soil COPC screening level for residential land use is presented. The value is based on 

target hazard quotient of 0.1 for noncarcInogens (denoted with a ‘N’ flag) or an incremental cancer 

dsk of lE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region III, April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening levd and facility-wide background levels. 

7 alpha-Chordane and gammachlordane as Chlordane. 

S Hexavalent Chromium. 

9 OSWER soil screening level for residential land use (USEPA. July 1994) 

10 Manganese-Nanload 

11 Mercury as Menxric Chloride 

Bolded values indicate that the maximum concentration exceeds the spcifled crttarlon. 

a SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) 

(USEPA. May 1996) 
SSL-MtGR = Soil Screening Level for migration irom Soil to groundwater, 

Dilution and Attenuation Factor (DAF) of 1 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity Information 
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OCCURRENCE, DISTRIBUTlON, AND SELECTlON OF POTENTlAL CONSlTt-UENTS OF CONCERN - SURFACE SOIL/ SUBSURFACE SOIL 
SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MAYRLAND 
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Exposure Medium: Suffac~ SoIVSubswlace Sol1 

C 

< 

oncentratlon 
R&k-Based 

Potential 
Potential Rationale for 

used for 
Background PCOC 

ARAW 
ARAW PCOC Contamlnont 

icreerdng (3) 
value (4) Screanklg 

TBC Value 
TBC flag Deletion or 

LSVF‘I (5) SOWX Selection (6) 
0.02 NA 160 N 0.1 SSL-MIGR No BSL, FREQ 

1200 SSL-INH 

13 NA 3.2 C oa662 SSL-MIGR Yes ASL 

0.6 SSL-INH 

0.02 NA 11 c 0.0003 SSL-MIGR No BSL 

0.031 NA 100 c 0.03 SSL-MIGR No BSL, FREQ 

0.3 SSL-INH 

0.093 NA 1 760 1 NI 0.7 1 SSL-MIGR 1 No 1 BSL 

400 SSL-INH 

0.002 NA 65 c 0.661 SSL-MIGR No BSL, FRM 

13 SSL-INH 

0.13 NA 12 c 0.663 SSL-MIGR No BSL 

NA 

0.27 NA 470 N 29 SSL-MIGR NO BSL 
NA 

0.26 NA 470 N NA NO BSL 
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OCCURRENCE, DISTRIBUTfON, AND SELECTfON OF POTENTfAL CONSTITUENTS OF CONCERN-SURFACE SOIL/ SUBSURFACE SOIL 
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Exposure Medium: Sut%ax SoiUSubrutfoee Soil 

CAS Number Chemtcal 
Minlmum 

Minlmum 
Maxlmum 

Concantratlon o”alnl*r Concentration 

(1) (1) 

Location Of Detection Range of Concentration 
Risk-Based 

Potential 
Potential Rationale for 

MaxImum Frequency Nondetects used for 
Background PCOC ARAW PCOC Contaminant 

Concantratlon (1) (2) Screening (3) Value (4) screenhlg 
ARAW 

TBC Value 
TEC flag Ddauon or 

I ____1 ,z\ C_..___ .%_,_A,__ ,c\ , LU”.zl,I, c3Y”IM GaLIIIICII”II ,‘, 
120-12-7 Anthracene 0 055 J 0.84 J mflg 04-8611-0.309 4,4, 0.34. 7.1 0.84 NA 2300 N 590 SSL-MIGR No BSL 

NA 

56-55-3 Benzo(s)anthracene 0.042 J 1.1 J mw 4SS1020100 11141 034.71 1.1 NA 0.67 C 0.06 SSL-MIGR Yes ASL 

NA 
50-32.6 Benro(a)pyrene 0.053 J 1.3 J wM 4SS1020100 10/41 0.34.7.1 1.3 NA 0.087 c 0.4 SSL-MIGR Yes ASL 

NA 
205-99-2 Benzo(b)lluoranthene 0.037 J 1.6 J m94 4SS1020100 lZ41 0.34 - 7.1 1.6 NA 0.67 C 0.2 SSL-MIGR Yes ASL 

NA 
191-24-2 Benro(g,h.i)perylene 0.06 J 059 J mgkg 4SS1020100 al41 0.34. 7.1 0.59 NA 160 N NA NO BSL 

NA 
207-08-9 Benzo(k)lluoranthene 0.042 J 0.55 mgIkg 04.SBl l-0809 10141 0.34. 7.1 0.55 NA a.7 c 2 SSL-MIGR No BSL 

NA 

117-a -7 Bis(2-Ethyihexyi)phthalate 0.038 J 2.7 J mg&g 4SU10702W 4141 0.34 - 3.7 2.7 NA 46 c 180 SSL-MIGR No BSL 
31 COO SSL-INH 

86-74-8 C&Zd~ 0.16 J 0.18 J mgkg 04.SBll-0609 2l41 0.34 - 7.1 0.18 NA 32 C 0.03 SSL-MIGR NO BSL 

NA 
218-01-9 Chlysene 0.066 J 2.1 J mg/kg 4SU10702W 12/41 0.34. 3.7 2.1 NA a7 0 8 SSL-MIGR No BSL 

NA 
84-74-2 Di-n-buM tithalate 0.036 J 0.4 mglcg 4SU1040200 7141 0.036 - 7.1 0.4 NA 780 N 270 SSL-MIGR No BSL . 

2300 SSL-INH 
53.703 Dibenzo(a,h)anthracene 0.056 J 0.056 J mgikg 4SS1030100 l/41 0.34~ 7.1 0.056 NA 0.087 c 0.06 SSL-MIGR No BSL. FREQ 

NA 
132-64-9 Diberuofuran 0.091 J 0 091 J mgrlcg 4SSlO30100 l/41 0.34 - 7.1 0.091 NA 31 N NA NO BSL. FRECI 

NA 
84-66-2 Diethyl Phthalate 3.8 3.8 mgkg 04.5815-0612 l/41 0.34 - 7.1 3.6 NA 6300 N 23 SSL-MIGR No BSL. FREQ 

2000 SSL-INH 
206-44-O Fluoranthene 0.065 J 1.9 mghg 4SS1030100 12/41 0.34 - 7.1 1.9 NA 310 N 210 SSL-MIGR NO BSL 

NA 
66-73-7 FlUOrefl9 0.14 J 1.3 J mgRg 04-SBl l-0809 2l41 0.34.7.1 1.3 NA 310 N 28 SSL-MIGR No BSL. FREQ 

NA 

193-39-5 Indeno(l.Z,3-cdjpyrcnc 0.053 J 0.47 J mgkg 4SS1020100 w41 0.34 - 7.1 0.47 NA 0.87 c 0.7 SSL-MIGR No BSL 

NA 

91-20-3 Naphthalene 0.04 J 3.2 mghg 04.SBl l-0609 5/41 0.34 - 7.1 3.2 NA 160 N 4 SSL-MIGR NO BSL 
NA 

65-01-8 Phenanthrene 0.041 J 6 J mglkg 04-581 f-0609 13/41 0.34 - 7.1 6 NA 160 N NA NO BSL 

NA 
129.00-O Pyene 0.052 J 1.6 J mgkg 4SS1020100 1341 0.34 - 7.1 1.6 NA 230 N 210 SSL-MIGR No BSL 

NA 

72-54-8 4,C-DDD 0.023 J 0.023 J mg&g 4SU1010200 l/l6 0.0034. 0.072 0.023 NA 2.7 C 0.8 SSL-MIGR No BSL 
NA 



SITE 4 - TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN _ SURFACE SOIL/SUBSURFACE SOIL 
SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MAYRLAND 
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Exporuro Medium: Surface SolL’Sub%ufoca Sail 

Chemical C2”Ek” z”;yz 
Risk-Based Potenttsl Rationale for 

CAS Number 

(1) 

c~;~r;;on :;;I;; Un,tt LMz;;;;f Detealo” Rp”gb Of co;;:;? B;;z;d SPCO~ng ‘;;;; A,“,*,” PA;; Cxmnita,“’ 
Frequency Nondetects 

(1) COnce”tratlo” (1) (2) Scrwntng (3) 
Level (5) 

TBC Value 
SOWCO Selectlo” (6) 

72-55-9 4,4’-DDE O.CQO65 J 0.059 mqkg 4SU1010200 319 0.0034 - 0.072 0.059 NA 1.9 c 3 SSL-MIGR No BSL 

NA 

5103.71-S Alpha-Chlordane O.ooO27 J 0.016 J mgng 4SS1010100-D B/17 0.0017~ 0.036 0.016 NA 1.6(7) c 0.5 SSL-MIGR No BSL 

20 SSL-INH 

11096-62-5 Atoclor-1260 0.0066 J 16 m@g 4SSlOlOlO%D 17121 0.034 - 0.035 1.6 NA 0.32 C NA Yl?S ASL 

NA 

69-57-l Dieldrin o.Mx)37 J 0.012 J mgkg 4SS105OlOxl 6/16 0.0034 - 0 072 0.012 NA 0.04 c o.wQ2 SSL-MIGR No BSL 

1 NA 

959-98-8 Endosullan I 0.00035 J 0.00035 J mgkg 4SU10402W l/l6 0.0017 - 0.036 o.OcfJ35 NA 47 N 0.9 SSL-MIGR No BSL 

NA 

33213-65-S Endowtfa” II 0.025 J 0.025 J mgkg 4SU10702W 1115 0.0034~ 0.037 0.025 NA 47 (8) N 0.9 SSL-MIGR NO BSL _. 
NA 

7421-93-4 Endd” Aldehyde 0.0026 J 0.0026 J mgkg 4SU1070203 1119 0.0034~0.037 0.0026 NA 2.3(Q) N NA NO BSL 
NA 

53494-70-5 Endd” Ketone 0.011 J 0.01 I J “@kg 4SU1070200 l/20 0.0034 - 0.037 0.011 NA 2.3(Q) N NA NO EL . *_ ,. ,.. 
NA 

5103-74-2 Gamma-Chlordane O.COO27 J 0.013 J mykg 4551010100-0 316 0.0017 - 0.036 0.013 NA 1.6(7) c 0.5 SSL-MtGR No BSL __, . 
20 SSL-INH 

76-44-E Heptachtor 0.00051 J 0.00051 J mgfkg 4SU1000200 1118 0.0017 - 0.036 0.00051 NA 0.14 c 1 SSL-MIGR No BSL I..., 
0.1 SSL-INH 

1024-57-3 Heptachlor Epoxide 0.0072 J 0.0072 J mgikg 4SS1060100 1120 0.0017 - 0.036 0.0072 NA 0.07 c 003 SSL-MIGR No BSL 1..... 
5 SSL-INH 

72-43-5 Methoqchlor 0.012 J 0.012 J mghg 4SS1060100 1119 0.0004~ 0.34 0.012 NA 39 N 6 SSL-MIGR NO BSL _ 
NA 

7429-90-5 Aluminum 506 J 13600 J mgkg 04.$806-0609 40140 13600 NA 7666 N NA NO BKG ,j 
NA 

7440-36-O Antimcmy 0.29 3.4 mgkg 04-581 l-0609 4/40 0.16 _ 3.9 3.4 NA 3.1 N 0.3 SSL-MIGR Yes ASL 
NA 

744036-2 ArSeniC 0.34 5.6 mgikg 4SS1030100 32l40 0.19-3.2 5.6 NA 0.43 c I SSL-MIGR NO BKG 
750 SSL-INH 

7440-39-3 Barium 3.1 175 m&g 04.SB16-1012 33J40 1 - 9.6 175 NA 550 N 62 SSL-MIGR No BSL. BKG 
690000 SSL-INH 

7440-41-7 Beryllium 0.42 0.44 mgkg 04.9810-0706 2i40’ 0.01 - 0.96 0.44 NA 16 N 3 SSL-MIGR NO BSL. BKG 
1300 SSL-INH 

7440-43-s Cadmium 0.29 J 2.1 mgfkg 4SUIO30209 s/40 0.04 - 2.4 2.1 NA 7.8 N 0.4 SSL-MIGR No BSL 
1600 SSL-INH 

7440-70-2 Calcium 53.6 L 51200 J mgkg 04-981 l-0809 25/37 15.6.276 51200 NA NA NA NO NUT 
NA 

7440-47-3 Chromium 25 31.2 mg4cg 04.5817.1214 40140 31.2 NA 23(10) N 2 SSL-MIGR NO BKG 
270 SSL-INH 
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I I I I I I I I I 
121-62-4 RDX 0.1 J 0.1 J mgkg 4SJ1030200 l/36 0.0509 - 0.5 

1ontra110n 
Risk-Based Potential Rationale for 

Jsed lor 
Background PCOC 

Potential 
ARAW PCOC contaminant 

.-_-.--I.\ Value (4) Screenklg 
ARAW 

TBC FM Deletion or 
-“¶I (5) 

TBC Value 
SOWC0 Selection (6) 

I IN NA NO SSL. SKG 

crc3wlmg ,.J, , 
L.., 

14.2 1 NA I 47( 

NA 

743 1 NA 1 310 INI 1 NA 1 NO 1 EKG 

NA 

2.3 NA 160 N 2 SSL-MIGR NO BSL 

NA 

23300 NA 2366 N NA NO SKG 

I NA I 
242 NA 1 400(11) INI NA 1 No 1 BSL.BKG 

NA 

0.46 NA 21 c NA NO BSL 

NA 

0.066 NA 76 N NA NO BSL, FREO 

NA 

0.1 NA 0.47 N NA No BSL. FREQ 

NA 

0.1 NA 5.8 c NA NO BSL, FREQ 

I 1 NA 1 1 I 



SITE 4 - TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSRTUENTS OF CONCERN-SURFACE SOIL/SUBSURFACE SOIL 
SlTE 4 - CHEMICAL BURIAL AREA 
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Exposure Medium: Surface SoitfSubourface Soil 

Risk-Based 
Potential 

Potential RatIonale for 

CAS Number Chendcal 
,zt”;;“:, ;;f$.ii Mar’m”m !$;;;I Un,tt L~x~;~f Deted’o” Ra”gsof Co;T;t;y Bsc;fr$d PCOC 

Conoentrst”“l Frequency Nondetects ARAW 
ARAW PCDC Contamlnsnt 

(1) (1) concentration (1) (2) Screening (3) 
Screening 

TBC Value 
TBC Rag Dels4lon or 

LOYel(5) SO”,W Selection (6) 
Acid-Insoluble Sullide 53 L 69 L mgkg 4SS1030100 2l4 50 69 NA NA NA NO NIX 

Chemical Oxygen Demand 19 22 ml& 4551060100 2l4 10 22 NA NA NA No NTX 

TTNUSt 7 Pff 4.47 6.1 4SfJ10302Gl 25/25 6.1 NA NA NA NO NTX 

TTNUS92 Total Kjekfahl Nitrogen 6.6 399 mgkg 04.8810-0706 17/17 399 NA NA NA NO NTX 

TTNUS22 Total DrQaniC Carbon 520 26000 mgkg 4ss1030100 474 26000 NA NA NA No NIX 

Associated Sam&s: 

04.ss-21 4ss1030100 

04.SE-22 4ss1040100 

04.SB-22.AVG 4SS1050100 

04-58-22-D 4.9.s1060100 

M-58-23 4551070100 

04-58-24 4SSlQ6OlOQ 

04.SB-25 4ss1090100 

04-58-26 4SUlCCO200 

04.SB-26.AVG 4SUtO102W 

04.SS-26-D 4su10202fYJ 

04-88-27 4SU1030200 

04.SB-26 4SUtO402OQ 

M-88-29 4SU1050200 

04.SBC-4.1214 4SUtO602OQ 

04.SBO5-0406 4SU1070200 

04.88064408 4SU10602W 

04-SSO7-1622 4SU10902W 

04-SEW-0609 

04.SBOE-0809.AVG 

04Sf30&0f3o%D 

04.SEW-0609 

04.SBlO-0706 

04.St31 l-0609 

fM-SB12.1012 

04SB13-0506 

04SB14-0506 

04.8815.0612 

04-5816-1012 

04.SE17-1214 

04.S616-1012 

04.9819.1012 

04.SB20-0607 

04SE20-0607sAVG 

04.SB20-0607.D 

4ss1ooo100 

4551010100 

4SSlOlOlf%AVG 

4SSlOlOlCO-D 

4SS102OlQO 

Footnotes 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are samplespacific quantltatlon limits. 

3 The maximum detected concentration Is used for screening purposes. 

4 To determine whether metal Comentrations are within backQr&md levels, a compadson of site concentrations 

with Base-wide background data was made by means al the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

detennfned that a constituent concentration was not signifffnty different from background. that 

chemical was not selected as a PCCC. 

5 The risk-based soil COPC screening level for residential land “se is presented. The value is based on a 

target hezard quotient of 0.1 lor noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of lE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA. Region Ill, April 1999). 

6 The chemical is sel&ad as a PCCC if the maximum detected cowentration exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 alpha-Cbordane and Qanktfa~hlOrdane as Chlordane. 

E Endosulfan II as Endosulfan. 

9 Endrin Aldehyde and Enddn Ketone as Enddn 

10 Hexavafent Chromium.. 
11 OSWER soil screening level for residential land “se (USEPA. July 1994) 

12 Manganese-Nonfood 

13 tiercun/ as Mercutic Chloride 

Bofded values indicate that the marlmum concentration exceeds the specified crfterlon 

Definitions: 

ARARKBC = Applicable or Relevant and Appropriate RequiremenfJTo Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a HiQh Bias 

L = Value Estimated with a Low Bias 

N = Noncardnogen 

NA = Not Applicable/Not Availabfe. 

PCOC = Potential Constituent of Concern 

SSL-INH = Soil Screening Level for transfers horn soil to air (Inhalation) (USEPA, May 1996) 

SSL-MIGR = Soil Screening Level for migration from soil to groundwater. Dilution and Attenuation 

Factor (DAF) of 1 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCCC Screening Level 

For Elimination as a PCCC: 

BKG = Within background levels 

BSL = Below PCCC SCreeninQ Level 

FREG = Detected is less than 5 percent (l/20) of the samples. 

NUT = Essential Nutrient 

NTX = No Toxicity Information 
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OCCURRENCE, DISTRIEUTION, AND SELECTtON OF POTENTIAL CONSTITUENTS OF CONCERN _ GROUNDWATER 
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Exposure Medium: Groundwater 

ARAW TSC CoEnt~on ~~~~~ CEZ~ton ~u~~~~ Unite ‘ZZZCrZ Datedto” No~~~~f(2) %ZZen “a,C,:iz” 

Risk-Based 1 
CAS 
Number 

Chemical Frequency 

(1) (1) Concentration (1) Screening (3) 

71-55-6 1 .l,l-Trichloroethane 0.25 J 0.32 J I@- 4GW79 2i26 l-1500 0.32 NA _. 
,.lCM I?,-! NA 0.053 c 

1 ,-,cL”J “-CO NA 0.19 c 
5 ( 1.15Gil 1.3 NA 80 N 

I ,.,C~ 0 63 NA 0.12 c 
I - ,aJo 1.2 NA 0.36 c 

NA t I 1.15l-m I 5d I .__” -. 

5 1 1 - 1500 1 0.74 1 NA 1 3.6 1 C( 
i 0.46 - 1503 t 0.66 I NA 1 0.15 I Cl 60 dEl 1 

.___ _.__ -I 
r.WL 

“L 840 BSL. FREQ 
5 1 l-1500 1 1.9 1 NA 1 1.1 ICI 5 1 FED-MCL Yes ASL 

I l-1503 1 3.1 1 NA I 12 INI 100 FED-MCL No BSL. FREQ 
FED-M-8 “-- 

_. ._ ,_ _._. .._. _ _.. _. _ _ 
&.hlnmec.lh.%n,, I rldl? I I I I(&nn I I ZL IIc.w10? 1 R/26 1 8.500 NA 1.6 c I 

1 4.5 1 1 66 / J 1 p@L 1 4GW105-D 1 2/2l 5 1 l-1500 66 NA 0.019 c -- .-.w. res 
r. IlllZl __,._..__, _.-. I 16 .._ I I 1.6 I 1 w/L 1 4GWl03 1 1/2L I ,.iz:rx) 1.6 NA 1200 N 10000 FED-MCL No BSL, FREQ 

t-i=.4 2-dichlomethene 0.31 J 65OfJ .&g/L 4GW102 t 12l26 I I-IJ 6500 NA 6.1 N 70 FED-MCL Yes ASL 
;hyinephthalene 2 J 2 J P@L 4GW103 1126 1 5-5.6 2 NA 12 N NA NA No BSL. FREQ 

,. ___ sphlhene 1.1 J 1.1 J I@- 4GWll l/26 NA NO BSL. FREQ 
lai.rs-Ethylhexyl)phthalate 1 J 2.1 J w/L 4GW02 1 O/26 FED.MP’ Mr. T)El 

,*,“m 
F&g’ (“,” ,,, 

-57-6 12.Mel 
63-32-g IAnan; 

117-81-7 -.“,- 
91-20-3 Nephthalene 
106-952 Phenol 

7429-90-5 Aluminum 
j44036.A ddirnMl, 
-7‘ln I)- 

1.2 J 1.2 J I@ 4GW103 [ 1/2fi 
1.5 J 1.5 J w/L 4GW102 1 l/21 

241 223090 PNL 4GWlO 1 132 
967 Y 1 L( UdL 4GWllO 1 

4GWlO 1 7/21 

5 

5. 5.6 
5-5R 

1.1 I 

2.1 ] 
19 I 

NA 

NA 
NA 

37 

4.8 
0.66 

N 

k C 
N 

NA 

6 
NA t 

VL 

NA t 
I.” 

..I.. t 
YYL 

cnrr _ _.- _ _.-_ 1 I”” I rnm.l 

5 ) 5- 5.6 1 1.5 1 NA 1 2200 1 N 1 NA ( NA 1 No 1 BSL. FREQ 
‘6 I 22.8.337 223000 I NA i 3706 I NI 50-200 t7) 1 FED-Mr’ ’ YO 1 BKG 

” , N’L,“K”‘, G.., . . . -z- 

I) I he-.&^ 1 2.3 1 1 110 I 1 “@L 1 
I ..“a 

VL 
FED-MO’ 

50 1 FED-MCL 1 Yes 1 ASL 
..“... -. .- 

w%*,i,,m I 01 I I 47 I I ~nlL I I NA ( 73 INI 4 

I ..WL , .a”..,” I 

- 
40-43-9 [Cadmium 1 6.7 1 L 1 7.3 1 L 1 p@L 1 4GW48 
.̂  _  ̂  ̂ ^..., - 8 ,.-en , I ..nnnn I I ..“,l I “fY”l,” I 

I .L.aL I ‘+“..I” I -___ .____ I 
r440-47-3 jtihromum 1 15.7 K 1260 1 PNL 4GWlO 11,26 1 2.3-157 1 NA IO6 
744046.4 ICobalt I 5 102 1 K WY- 4GWlO 25l26 1 3.3-21.1 1 102 ( NA 1 220 

9M I 4GWlO 2.4 265 NA I 150 

7439-95-4 IMagnesium 

7439-96-5 IManganese 
-.,ll.-.n-a I.,^_ ..̂ . 

, t-Y,- , -.,.. .” , -., .I. .I .” -- .c I”” 
I “o/L I 4GWlO I 26l26 I 0 1 23200 I NA I NA I NA I NA t Nn I N”-r ..” , l.“, I ----- .- 

1 I I ‘ICIM I I@- 4GWlO 25/26 2.4 15100 NA 73(9) 1 NI 50(7) 1 FED-MC’ ’ “̂  ̂-- IUL TW ’ AC, ,-GIL 
1 “.rll 1 ’ ,.G [ PNL 4GWlOO 16/26 0.2 72 NA O.ll(lO) INI 2 FED-MCL Yes ASL 

muw~-u poet I , ^̂  0.” , ) Y... 331 1 UdL 

&L 
4GWlO 20/26 7.5 591 NA 73 INI 106 FED-MCL No EKG 

7440-09-7 lPotae.sium 1 2620 1 1 12500 1 1 1 4GWllO 16/26 1 1390.2430 1 12500 NA NA 1 1 NA NA No NUT, BKG 
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CAS 
Number 

Chemical 

Associated Samoles: 

Risk-Based 
Range of 

concentranon Potential 
Potential 

Background PCOC 

Nondetect* (2) 
used for 

Screening (3) 
Value (4) screening 

ARAW TBC A;;cw 

Level (5) 
Value 

SOUP20 

4GW100 4GWl2 1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum Definitions: 

4GW10 4GW13 detected concentrations. ARARflBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

4GWIOl 4GW15 2 Values presented are sample-specific quantitation limits. C = Carcinogen 

4GW102 4GW4S 3 The maximum detected concentration is used for screening purposes. PCOC = Potential Constituent of Concern 

4GW103 4GW49D 4 To detenine whether metal concentrations are within background levels, a comparison ot site concentrations FED-AL = Federal Action Level (USEPA. October. 19%) 

4GW104 4GW50 

4GW105 4GW52 

4GW105D 46W79 

4GWlO5 46w79-D 

4GW107 46W6C 

4GW106 46WSlD 

4GWlOQ 46WBlb0 

4GWlOQ-D 46WSlS 

4GWllO 4GWS2 

4GWll 46WS.9 

with Base-tide background data was made by means at the Wilcoxon Rank Sum Test. It the Wilcoxon Test 

‘detenined that a constituent concentration was not significanty different from background, that 

chemical was not selected as a PCCC. 

5 The risk-based soil PCOC screening twel for residential tap water use is presented. The value is based on a 

target hazard quotient ot 0.1 for noncarcinogens (denoted with a ‘N  ̂ tlag) or an incremental cancer 

risk ot IE-6 for carcinogens (denoted with a ‘C’ flag) (USEPA, Region Ill, April lQQ9). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCCC screening level and facility-wide background levels. 

7 Secondary MCL. based on aesthetic water quality (i.e., color, odor, taste, etc.). 

S Hexavalent Chromium 

9 Manganese-Nonlood 

10 Mercury as Mercuric Chloride 
11 Health based action tevd (California Department of Health Services. January, 1999) 

E&ted values indicate that the “wdmum concentration exceeds the rpcifled criterion. 

FED-MCL = Federal Maximum Contaminant Level (USEPA. October 1996) 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Nocarcinogen 

NA = Not Applicable/Not Available. 

Rationale Codes: 

For Selection as a PCOC, 

ASL = Above PCOC Screening Level 

For Elimination es a PCOC: 

BKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 



SITE 4 -TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL 01 

Mean Normal 

Data 

Maximum Maximum 

Detected Detected 

Concentration Concentration 

1.62E+OO 1.62E+OO 

1.60E+OO 1.60E+OO 

1.22E+02 1.22E+02 

4.86E+Ol 4.86E+Ol 

Maximum Maximum EPC 

Qualifier Qualifier Units 

Reasonable Maximum Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

II 

1.62E+OO Maximum W-Test (1) 1.62E+OO Maximum W -Test (1) 

1.60E+OO Maximum W-Test(l) 1.60E+O6 Maximum W-Test (1) 

1.21 E+02 95% UCL-T W - Test (2) 1.21 E+02 95% UCL-T W -Test (2) 

3.56E+Ol 95% UCL-N W -Test (31 356E+Ol 95% UCL-N W - Test (3) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 
(2) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(3) Shapiro-Wilk W Test indicates data are normally distributed. 

Table3P ‘0ilSitefxls 9/l ?‘- - ?:Ol PM 



SITE 4 - TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL I SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

,I ,2,2-Tetrachloroethane 

AP EQUIVALENT 

roclor-1260 

ntimony 

lercury 

anadium 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

mg/ko 3.59E-01 NA 1.30E+Ol w&t 360E-02 95% UCL-T W-Test (1) 360E-02 95% UCL-T W -Test (1) 

w&t 2.95E-01 NA 1.62E+OO J ma/k0 6.01 E-01 95% UCL-T W-Test(l) 6.01 E-01 95% UCL-T W-Test(l) 

m&t 3.00E-01 NA 1.60E+OO m4th 1.32E+OO 95% UCL-T W - Test (2) 1.32E+OO 95% UCL-T W - Test (2) 
b., 

m3~a 3.91 E-01 NA 3.40E+OO mgkt 4.45E-01 95% UCL-T W-Test(l) 4.45E-01 95% UCL-T W-Test(l) 

moM 3.42E-01 NA 6.10E+OO mgh 3.93E-01 95% UCL-T W-Test(I) 3.93E-01 95% UCL-T W - Test?(l) 

wh 2.17E+Ol NA 1.25E+02 i-Mb 3.04E+Ol 95% UCL-T W - Test (2) 3.04E+Ol 95% UCL-T W - Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 

Table3AIISoilSite4.xIs 9/l 3100 1~54 PM’ 



Chemical 

Of 

Potential 

Concern 

,1,2,2-Tetrachtoroethane 

,1,2-Trichloroethane 

,2Diiloroethane 

enzene 

hforobenzene 

hhxofonn 

etrachloroethene 

rfchloroethene 

inyt Chloride 

is-l ,2-diiloroethene 

ntimony 

.rsenfc 

‘arium 

:admium 

on 

tanganese 

lercuty 

;elenium 

IDX 

SITE 4 -TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

>I 
Exposure Medium: Groundwater 

Units 

mg/L 

mg/L 

WL 

mg/L 

mgR 

m@- 

mg/L 

WL 

mg/L 
WL - 

4rfthmetic 

Mean 

45OE-02 

336E-02 

336E-02 

3.37E-02 

3.29E-02 

336E-02 

3.37E02 

4.52E-01 

3.24E-02 

3.52E-01 

l.ilE-03 

9.10E-03 

l.l3E-01 

1.81 E-03 

3.46E+Ol 

1.48E+OO 

2.12E-03 

7.33E-03 

4.44E-04 
I 

5% UCL 01 

Normal 

Data 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- 

Maximum 

Detected 

3.3OE-01 

7.3OE-04 

6.25E-04 

1.20E-03 

5.40E-02 

8.60E-04 

1.90E-03 

8.50E+OO 

6.60E-02 

8.50E+OU 

3.00E-03 

1 .lOE-01 

5.54E-01 

73OE-03 

3.29E+O2 

1.51 Et01 

7.20E-03 

750E-02 

2.80E-03 

Maximum 

Qualifier 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mslL 

mg/L 

mg/L 

mglL 

mglL 

mg/L 

mglL 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/L 

Reasonable Maximum Exposure 

Medium 

EPC 

Value 
- 
9.62E-02 

7.30E-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

1.23E-03 

1.63E-02 

1.57E-01 

2.04E-03 

3.29E+02 

7.43EtOO 

7.20E-03 

9.25E-03 

5.31 E-04 
- 

Medium 

EPC 

Statistic 
- 
95% UCL-T 

Maximum 

Maximum 

Maximum 

95% UCL-T 

Maximum 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 
- 

Medium 

EPC 

Rationale 

W-Test(l) 

W - Test (2) 

W - Test (2) 

W-Test (2) 

W-Test(l) 

W - Test (2) 

W - Test (2) 

W-Test(l) 

W -Test (1) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

W - Test (3) 

W-Test(l) 

W - Test (2) 

W-Test (3) 

W - Test (2) 

W-Test(l) 

W-Test(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% XL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are normally distributed. 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 
(3) Shapiro-Wilk W Test indicates data are log-normally distributed. 

Central Tendency Exposure 

Medium 

EPC 

Value 
- 
9.62E-02 

7.30E-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

19OE-03 

4.11E+O6 

1.95E-02 

2.70E-01 

1.23E-03 

163E-02 

1.57E-01 

2.04E-03 

3.29E+O2 

7.43E+OtI 

7.20E-03 

9.25E-03 

5.31 E-04 
- 

Medium 

EPC 

Statistic 
- 
95% UCL-T 

Maximum 

Maximum 

Maximum 

95% UCL-T 

Maximum 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-1 

Maximum 

95% UCL-1 

95% UCL-1 
- 

Medium 

EPC 

Rationale 

W - Test (1) 

W - Test (2) 

W - Test (2) 

W - Test (2) 

W - Test (1) 

W - Test (2) 

W - Test (2) 

W-Test(l) 

W-Test (1) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

W - Test (3) 

W -Test (1) 

W - Test (2) 

W - Test (3) 

W - Test (2) 

W-Test(l) 

W - Test (1) 

Table30‘ 4.xls 9” ‘Y I:50 PM 



TABLE 6.1 

NON-CANCER TOXICITY DATA - ORAMERMAL 
NSWCWHITE OAK, SILVER SPRING. MARYLAND 

Chemical 
01 Potential 

CO”C.3” 

Chronicl 
S&chronic 

Oral fim Oral to oermal 
UMtS Adjustment Factor”’ 

Adjusted 
Dermal 
FKP 

Dermal Prhwy Combined sources 01 RID: 0.m 0t Rm: 
RfO 

I 

Target Uncsrtainty/Modi~/ing Target Organ Taraet Organ”’ 
Units organ Factors 

l,l-Dichkioethene 
1.2~Dkhloroethaoe 

chronic 9.OE-03 1 r9.0 
1 chronk 1 3.OE.02 I m@#aday [ 1 t 3.OOE-02 I 

ink I 3.0E-02 1 3.WE-02 j mflg-day 1 Lh 

4-Amino-2.6dininotduens 
Aluminum 
Ammonium Perchlorate 

chronic 6.0505 m$&day 1 6.0 
chronic l.OE+OO m@kQday t f .WE+dO rnmg-d 
chronic 5.OE-04 mflgday 1 5.OOE-04 mE&!.day 1 Thyroid E”ects 300 
chronic 4.OE-Cd rn@kgday 0.15 6.00E-05 r”#kg-day [ Lifespan I 1,m IRIS 

gdday 1 2.WE-06 mflg-day I Immundq 

I NCEA I 1992 I 

Thallium 
Trkhlomethene 
Vanadium 
Zinc 

chronk , 7.0E-05 m!#knday 1 7.00E-05 m&,-day Lh 

chronk 6.OE-W mflgday 1 6.WE-03 m@kg-day CNS I 1 NCEA 1 M/12/99 

chronk 7.OE.03 mg%day 0.026 1.62E-04 m@gday NOEL loo 1 HEAST 1 07/97 

chronic 3.OE-91 mflgday 1 3.WE-01 mpgday SlLmd I 3 ( IRIS I 04/12/99 

I "SEW Nwlmber ,998. 
2 RR) denal = RfDoral x (Oral to Oermal Adjustmenr Factor) 
3 Dates of IRIS, HEAST. or NCEA 
4 &eloped by USEPA Region Ill based weighted average of RM9 o! thal!ium ccmpxrnds listad h IRIS. 

Notes: Rm = Aeference dose 
CNS = Central Nervow System 
IRIS = Integrated Risk lnlorrnatlon System, on-line database search (USEPA, April 1999) 
HEAST = Health E”ects Aswssme”t Summary Tables (USEPA, July 1997) 
NCEA = USEPA National Center fof Environmental Aszwssrnent (USEPA RBC Table, April 12, $999) 
NA = Not apprkable since an oral RID is not available for this compound data 
NOAEL = No Observed Adverse E,fect Level 



TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Chronic/ 

of Potential Subchronic 

I Concern 

I 

1,4-Dichlorobenzene 

1 ,PDichloroethane 

1,2-Dichloropropane 

Aluminum 

Barium 

Benzene 

Beryllium 

Cadmium 

Carbon Tetrachloride 

Chlorobenzene 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

I Chloroform I Chronic 

IManganese I Chronic 

Mercury 

Tetrachloroethene 

Chronic 

Chronic 

Value Units 

I I 

Adjusted Units Primary Combined Sources of Date 

Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD: 

I RfD (1) 
I I Organ 

I 
Factors 

I 
Target Organ 

I 

8.OE+O2 

4.9E+OO 

4.OE+OO 

3.5E+OO 

4.9E-01 

6.OE+OO 

2.OE-02 

2.OE-01 

2.OE+OO 

6.OE+Oi 

3.OE-01 

5.OE-02 

3.OE-01 

4.9E+02 

2.29E-01 

1.4E-03 

l.l4E-03 

1 .OOE-03 

1.40E-04 

1.70E-03 

5.70E-06 

570E-05 

5.71 E-04 

1.70E-02 

8.6E-05 

1.4E-05 

8.6E-05 

1.4E-01 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mgikg-day 

w9wW 

NkwW 

mg/kg-day 

w&vW 

mg/kg-day 

mg/kwJw 

mg/kg-day 

mglkg-day 

m&a-dav 

Liver 

Nasal Mucosa 
Immunological, 

Nails 

Kidney 

Gastrointestinal 

Kidney 

Liver 

Liver 

CNS 

CNS 

Liver 

100 IRIS 4/l 2199 

NCEA 4/l a99 

300 IRIS 4/l 2l99 

NCEA 4/l 2l99 

HEAST 07/97 

NCEA 4/l 2l99 

10 IRIS 4/l 2199 

NCEA 4/12/99 

NCEA 4/l 2199 

NCEA 4/l 2199 

NCEA 4/l 2199 

1,000 IRIS 4/l 2l99 

30 IRIS 4/l 2199 

NCEA 4/l 2l99 

IRIS = Integrated Risk Information System (Aprl 1999) 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 



TABLE 6.1 

CANCER TOXICITY DATA - ORAUDERMAL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 .1.2,2-Tetrachlor~lhane 

1.1.2-Trichlorcethane 

1.1.Obhloroethene 

I I 
2.OE-01 1 2.OOE-01 

. .., 

5 7E-02 1 5.70E-02 

6.OE-01 1 6.M)E.Ol 

I 

1 .P-Diihlorcethane I 9.1E-02 I 1 I 9.10E-02 

1,2-Dikhl0ropropane ,? nr m _ --- -- 

1 ,CDichlorc&nzene I L_*LYL I I L.4”t 

22’.Oxybis(1 chloropropane) 7.OE-02 1 7.OOE 

2,4,6TrinitrotoluenB 

A&or-1254 
Aroclor-126~J 

Arsenic 

wwww C IRIS 4/l 2l99 

PwW-day).’ C IRIS 4/l zQ9 

bWmJw)~’ C IRIS 4/l 2l99 

@w%-day)” 82 IRIS 4/l 2l99 

I O.cxCWL I 1 I 6.8”k-02 bWvW)-’ 
I 

HEAST 07/97 
II AC n.7 - ‘yQ2 W’Wwday)” c HEAST 07197 

i-02 OwWday~’ HEAST 07197 
I 

3.OE-02 

2.OE+W 

2.OE+OO 

1.5E+OO 

3.00E-02 
2.OOE+OO 

2.OOE+OO 

1.50E+M) 

1 ImwO-day).’ 1 C I 
1 OwNi-day)’ 1 82 

I...^“__ de..\-1 -. , 

SOU’W we” 

82 

A-inhalation 

82 Benzo(a)pyrene Equivalent 7.3E+00 NA NA 

Benzene 2.9E-02 1 2 90E -- 

Bis(Z-ethylhewyl)phthalate 1.4E-02 1 1.40E-x 

Bromodichloromethane 6.2E-02 1 6.20E-02 

Carbon Tetrachbride 1.3E.01 1 1.3OE-01 , ,“‘#T.tJ-“ay, , 82 
1 

I 

Chloroform 6.lE-03 1 6.10E-03 hWQ-daYY’ 1 82 
Dieldrin 1.6EtOl 1 1.60E+Ol ,__“._ a- ..1 1 

gamma-BHC 1.3E+OO 1 1.3OE+OO 

Polychlorinaled Biphenyls Z.OE+OO 1 2.OOE -- 
_^.. 1 

IRIS 4/l 2/99 

IRIS 4/12/99 

IRIS 4/l 2l99 

:bW 
nr, 

A IRIS 4/12/99 

82 IRIS 4l12l99 

82 IRIS 4/l 2/99 
1 

nux 

+--pi- 
VWJW-~~Y, 82 IRIS 4/12i99 

OwW- day)-’ HEAST 07/97 

+UU @WQ-daYY' 82 IRIS 4/l 209 

I I.lE-rJl ! 1 ! l.lOE.01 @WQ-da!&’ C IRIS 4ll2i99 

TeBachloroelhene 5.2E-02 1 5.20E.02 RW’WdaY)~’ 82 NCEA 4/12l99 

Total PCBs 2.OE+OO 1 2.00E+M1 OwNNay)-’ 82 IRIS 4l12l99 

Trichloroelhene l.lE-02 1 l.lOE-02 (mg/kQ-day).’ 82 NCEA 4llz99 

Vinyl Chlioride 1.9E+OO 1 1.90E+W O-%vWdayY’ A HEAST 07197 

1 USEPA, November 1998. 
2 CSFdermal = CSForal/(Oral to Denal Adjustment Factor) 
3 Dates of IRIS, HEAST, or NCEA. 

Notes: 
CSF = Cancer Slope Factor 
IRIS = Integrated Risk lnfonation System, on-line database search (USEPA, Julyl999) 
HEAST = Hea!th Effects Assessment Summary Tables (USEPA, July I997) 
NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 
NA = Not Applicable since oral CSF is not available 

EPA Group: 
A - Human carcinogen 
BI - Probable human carcinogen - indicates fhat limited human data are 

available 
82 - Probable human carcinogen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans 
C - Possible human carcinogen 
D _ Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

,, 

,/., 

, - 



TABLE 6.2 

CANCER TOXICITY DATA-INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Unit Risk Units Adjustment inhalation Cancer 

Slope Factor 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Z.OOE-01 

5.60E-02 

2.20E-02 

1.75E-01 

C IRIS 4/l z99 

C IRIS 4/12/99 

c HEAST 07197 

C IRIS 4/l ?.I99 

9.1 OE-02 1 (mglkg-~y)~’ 1 82 I IRIS 4/12/99 

2.OOE+OO baM-~y~’ 1 82 IRIS 4/12/99 

2.COE+CO 1 @wW-~yY 1 62 I IRIS 4/12/99 

1.51 E+Oi 1 OWwW’ 1 A IRIS 4/12/99 

3.10E+OO 1 bvk-~yY 1 82 NCEA 4/i a99 

2.90E-02 1 ow%l-daYY’ A IRIS 4/l 2l99 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBCTable, April 12,1999) 

EPA Group: 

A _ Human carcinogen 

Bl - Probable human carcinogen -indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D _ Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



j 

SITE 4 -TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Sudaca Soil 

Receptor Pop&lion: Full Time Worker 

Parameter Definition 

Dermal 

Ingestion Rate 01 Soil CsxlRsxEFxED 

Exposure Frequency BWxATxCF 

Professional Judgament Prolessional Judgement 

Exposure Duration 

CF Conversion Factor OwNa) 1 .OOE+06 EPA 1989a 1 .OOE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3,285 EPA 1989a 

cs Chemical Concentration in Soil FWW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkg-day) = 

AF Soil to Skin Adherence Factor (Wd 1 EPA 1993.s 0.2 EPA 1993a C$xSAxABSxAFxEFxED 

SA Skin Surface Area (cm3 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorplion Factor (unitless) chemical-specific EPA 1995b chemical-spacilic EPA 1995b 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (Ye=) 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor mlw 1 .OOE+06 EPA 1989a 1 .OOE+06 EPA 1989-s 

SW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (dw) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989~1 3,285 EPA 1989a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 3.49E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 9.78E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal intake - RME 

1 .I OE-05 
3.09E-05 

Cancer Dermal Intake - CTE 
Noncancer Dermai Intake - CTE 

5.51 E-08 
4.29E-07 

6.96E-07 
542E-06 

-x 

Wo4ssftw TableC1 g/15/00 lo:35 AM 



SITE 4 -TABLE 7.1. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

m 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 5.9E-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction fABS)(USEPA. November, 1998k 

Total Hazard Index Across All Exposure Routes/Pathways 

PCBs - 0.06 

Metals - 0.01 

wo4ssftl 7 P ’ lo:35 AM 



SITE 4 -TABLE 8.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Full Time Worker 
Recentor Ann. 

Exposure 

Route 

lgestion 

ermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Value Units Value Units Calculation (1) Units 

1.62E+OO mglkg 1.62EtOO @kg M 57E-07 mg/kg-day 7.30E+OO @?&v-MY 4.1 E-06 

1.60E+OO mg/kg 1.60E+OO mg/kg M 5.6E-07 mglkg-day 2.00E+OO OwkvJW’ l.lE-06 

1.21 Et02 mg/kg 1.21 E+02 mg/kg M 4.2E-05 mg/kg-day (mg/kg-day)” 

356E+Ol mg/kg 366E+Ol mdkg M 1.2E-05 mglkg-day (mg/kg-day)” 

1 5.3E-06 

1.62E+OO ma/kg 1.62E+OO mdkg M 2.3E-06 mg!kg-day OvM?WW’ 

1.60EtOO mg/kg 1.60E+OO Wkg M l.lE-06 mglkg-day 2.00E+OO (mg/kg-day)” 2.1 E-06 

1.21 E+02 w.M! 1.21E+02 ms/ka M 1.3E-05 mg/kg-day (mg/kg-day).’ 

3.56E+Ol mg/kg 3.56E+Ol wh M 3.9E-06 mglkg-day (mg/kg-day)’ 

1 2.1E-06 
Total Risk Across All txaarure RouteslPathwavs II 7.AE4X __-._ ..-- .__.. - . . - ,-,, ..- -- 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermaf Absorution Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

Metals - 0.01 

Wollssftw Table8 9/l 5lOO lo:35 AM 



SITE 4 -TABLE 7 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

posure Medium: Soil 

we Point: Surface Soil 

(1) Specify Medium-Specific (M) or Route-Specific (A) EPC selected for hazard calculation 

Denal Absomtion Fraction (ABS)(USEPA. November. 1998): 

Reference 1 Reference ( 
Concentration Concentration 

tii;zt 

NA 1 NA 1 l.lE-02 

I 1 1.9E-02 

3 

PCSS - 0.08 

Metals - 0.01 

W04SSF ‘E Table7 9’ 3 lo:35 AM 



SITE 4 - TABLE 8.1 a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

.~ 

Receptor Population: Full Time Worker 

Exposure 

Route 

gestion 

armal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

BAP EQUIVALENT 

Medium 

EPC 

Value 

1.62E+OO 

1.60E+OO 

1.21E+02 

356E+Ol 

1.62EtOO 

Medium 

EPC 

Units 

mg/kg 

Wkg 

mg/kQ 

mg/kg 

mg/kg 

Route 

EPC 

Value 

1.62E+OO 

1.60E+OO 

1.21 Et02 

3.56EtOl 

1.62E+OO 

Route 

EPC 

Units 

Wkg 

@kg 

m&g 

@kg 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 8.9E-08 mg/kg-day 7.30E+OO bWkg-dayY’ 6.5E-07 

M 8.8E-08 mg/kg-day 2.00E+OO (mg/kg-day)” 1.8E-07 

M 8.7E-06 mg/kg-day (mg/kg-day)“ 

M 2.OE-06 mg/kg-day (mg/kg-day)“ 

8.3E-07 

M 1.5E-07 mg/kg-day bWb-W~’ 

Aroclor-1260 1.60E+OO mdkg 1.60EtOO 

Nickel 1.21 E+02 mdkg 1.2lE+02 

Vanadium 356E+Ol Wkg 358E+Ol 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSKUSEPA. November, 19981: 

@kg M 

mg/kg M 

mg/kg M 

6.7B08 

8.5E-07 

2.5G07 

mg/kg-day 2.00E+OO (mg/kg-day)” 

mg!kg-day (mg/kg-day)’ 

mglkg-day (mg/kg-day)” 

Total Risk Across All txposure Routes/Pathways 

1.3E-07 

1.3E-07 

9.6E-07 

W04SSFTWCTE Table8 

PCBs - 0.06 

Metals - 0.01 

9/t 5/00 lo:35 AM 



SITE 4 -TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Sufiace Soil 

Receptor Populatian: Adult Recreational User 

Parameter Definition Intake Equation/ 
Model Name 

Professional Judgement Professional Judgement 

Professional Judgement Prolessional Judgement 

CF Ccmvenio” Factor @xv%) 1 .OOE+06 EPA 1989a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging lime (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (dv) 10,950 EPA 1969a 3,265 EPA 1969a 

CS Chemical Concentration in Soil mw”d 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day) 

AF Soil 10 Skin Adherence Factor (msfcd 1 EPA 1993a 02 EPA 1993a CsxSAxABSxAFxEFxED 

SA Ski” Surface Area (cm*) 9000 EPA 1997a 9000 EPA 1997a BWxATxCF 

AES Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 16 Professional Judgement 6 Professional Judgement 

ED Exposure Duration (Ye=) 30 EPA 1993a 9 EPA 1993a 

CF Conversion Factor bwh3) 1 .OOE+06 EPA 1969a 1 .OOEt06 EPA 196Sa 

BW Body Weight (kg) ‘70 EPA 196Sa 70 EPA 196Sa 

AT-C Averaging Time (Cancer) (dad 25,550 EPA 1969a 25,550 EPA 196Sa 

AT-N Averaging Time (Nancancer) (days) 10,950 EPA 196Sa 3,265 EPA 196Sa 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
,Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 2.42E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal intake - RME 5.64E-06 Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57E-08 

7.25E-08 
5.64E-07 

W04SSR~ Tablet1 9’ 10.36 AM 



SITE 4 -TABLE 7.2, REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenalio Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surtace Soil 

Receotor Powlation: Adult Recreational User 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorotion Fraction fABS)fUSEPA. November. 1998): 

WO4SSRecUser Table7 

PCBS - 0.06 

Metals - 0.01 

g/15/00 IO:36 AM 



SITE 4 -TABLE 8.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adult Recreational User 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

BAP EQUIVALENT 

Medium 

EPC 

Value 

1.62E+OO 

1.60E+OO 

1.21 E+02 

356E+Ol 

1.62E+OO 

Medium 

EPC 

Units 

mdkg 

mg/kg 

mg/kg 

@kg 

mdkg 

Route 

EPC 

Value 

1.62E+OO 

1.60E+OO 

1.21 E+OZ 

356E+Ol 

1.62E+OO 

Route 

EPC 

Units 

@kg 

@kg 

mg/kg 

@kg 

m.dkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer), (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 4.4E-08 mglkg-day 7.30EtOO PWkwW” 3.2E-07 

M 4.3E08 mg/kg-day 2.00E+OO (mg/kg-day)“ 8.6E-08 

M 3.3E-06 mg/kg-day (mg/kg-day)“ 

M 9.6E-07 mg/kg-day (mg/kg-day)” 

4.OE-07 

M 5.1 E-07 mglkg-day b-w#wdw~’ 

Aroclor-1260 1.60E+OO mglkg 1.60E+OO 

Nickel 1.21E+02 w&i 1.21 E+02 

Vanadium 356E+Ol ma/kg 356E+Ol 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November.. 1998): 

mglkg M 

@kg M 

mg/kg M 

2.3E-07 

2.9E-06 

8.6E-07 

mglkg-day 2.00E+OO (mg/kg-day).’ 4.6E-07 

mg/kg-day (mg!kg-day)“ 

mg/kg-day (mg/kg-day)” 

4.6E-07 

Total Risk Across All txposure Routes/Pathways 1 8.7E-07 

PCBs - 0.06 

Metals - 0.01 

wo4s.s rser Table8 9/1W ‘0~36 AM 



SITE 4 -TABLE 7.23 CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specifff (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction (ABS)(USEPA. November. 19981: 

PCBs - 0.06 

Metals - 0.01 

W04SSRecUserCTE Table7 9/15/00 1037 AM 



SITE 4 -TABLE 8.28. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Adult Recreational User 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 162E+OO mm 1.62E+OO 

Aroclor-1260 1.60E+OO mg/kg 1.60E+OO 

Nickel 1.21 Et02 mdkg 1.21 Et02 

Vanadium 3.56EtOl mq/kg 3.56E+Ol 

(total) 

Dermal BAP EQUIVALENT 1.62E+OO mg/kg 162E+OO 

Aroclor-1260 1.60Et60 Wkg 1.60EtOO 

Nickel 1.21E+02 Wkg 1.21Et02 

Vanadium 356E+Ol m&g 3.56E+Ol 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction fABSWSEPA. November. 19961: 

Route 

EPC 

Units 

w/kg 

Wkg 

w&g 

@kg 

mg/kg 

mg/kg 

w/kg 

Wkg 

EPC Selected Intake intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 3.3E-09 mg/kg-day 7.30E+OO OwNwdW’ 2.4E-08 

M 3.2E-09 mg/kg-day 2.00EtOO (mg/kg-day)’ 6.4E-09 

M 2.4E-07 mg/kg-day (mg/kg-day).’ 

M 7.2E-08 mg/kg-day (mg/kg-day)” 

3.OE-08 

M 1.5E-08 mg/kg-day (mg/kg-day).’ 

M 7.OE-09 mg/kg-day 2.00E+OO (mg/kg-day)” 1.4E-08 

M 8.8Ee08 mg/kg-day (mg/kg-day).’ 

M 2.6E-08 mg/kg-day (mg/kg-day)” 

1.4E-08 

Total Risk Across All Exposure Routes/Pathways 4.4E-08 

PCBs - 0.06 

Metals - 0.01 

w04ssr IserCTE Table8 9/l 5” “I37 AM 



SITE 4 -TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface So4 

Receptor Population: Adolescent Trespasser 

Ingestion Rate of Soil 

Exposure Frequency 

Exposure Duration 

Convenion Factor 

Professional Judgement 

Professional Judgemenl 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Professional Judgemenl 

CsrlRsrEFxED 
BWxATxCF 

Averaging Time (Cancer) 

Averaging Time (Noncancer) 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.54E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME l.O8E-05 Noncancer Dermal Intake - CTE 

l.l8E-08 
8.28E-08 

1.54E-07 
l.O8E-06 

W04SSTresp TaMe4-1 9/15/M) 10.37 AM 



SITE 4 _ TABLE 7.3 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenario Timelrame: Future 

I 

Medium. Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adolescent Trespasser 
Receptor Age: 7-16 Years 

(1) Specily Medium-Specilii (M) or Route-Specilii (R) EPC selected for hazard calculation. 

Demtal Absomtion Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

Metals - 0.01 

WO4SSTrc ‘ble7 91’ lo:37 AM 



SITE 4 -TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adolescent Trespasser 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

EPC Selected 

for Risk 

Calculation (1) 

igestron BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

1.62E+OO 

1.60E+OO 

1.21E+02 

356E+Ol 

mg/kg 

Wkg 

mdkg 

mg/kg 

1.62E+OO 

1.60E+OO 

1.21 E+02 

3.56E+Ol 

Wkg 

mg/kg 

@kg 

Wkg 

M 

M 

M 

M 

rermal 

I(total) I I I I I 
IBAP EQUIVALENT 1 1.62E+OO 1 mdkg 1 1.62E+OO 1 wh M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction IABS1RJSEPA. November. 1998k 

Intake 

(Cancer) 

7.7E-08 

7.6E-08 

5.8E-06 

1.7E-06 

Intake 

I 

Cancer Slope 

I 

Cancer Slope 

I 

Cancer 

(Cancer) Factor Factor Units Risk II .- ~ 
Units 

I 
CI . 
II 

mglkg-day 

mg/kg-day 

mg!kg-day 

mg/kg-day 

7.30E+OO 

2.00E+OO 

GWwJW 
(mg/kg-day).’ 

(mg/kg-day)’ 

(mg/kg-day)“ 

5.6E-07 

1.5E-07 

3.3E-07 

1.5E-07 

1.9E-06 

5.5E-07 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

2.00E+OO 

b?Yb-day~’ 

@Wb-day)-’ 
(mg/kg-day)” 

(mg/kg-day)” 

1 7.1E-07 

3.OE-07 

PCBs - 0.06 

Metals - 0.01 

W04SSTresp Table8 9/l 5100 lo:37 AM 



SITE 4 -TABLE 7.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium Soil 

Exposure Point: Surface Soil 

Intake 

(Non-Cancer) 

intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose Units 

RelefellCe Reference 
Concentration Concentration 

Units 

Hazard 

Cluotient 

1.3E-07 

1.3E.07 

1 .OE-05 2.OOE-02 

NA NA 

NA NA 

NA NA 5.OE-04 

Vanadium 3.56E+Ol mwQ 3.56E+Ol m@Q M 2.9G06 m@Q-daY i.00E-03 WWW NA NA 4 2E-04 

(total) 9.2E-04 

BAP EDUIVALENT 1.62E+00 1 .62E+OO M 2.3E-07 wM-W NA NA 

(1) Specify Medium-Specific (M) or Rwte-Specifii (R) EPC selected for hazard CalculatiDn. 

Dermal Absomtion Fraction (ABSHUSEPA. November. 1998): 

PCBs - 0.06 

Metals - 0.01 

W04SSTr ‘E Table7 91 lo:38 AM 



SITE 4 -TABLE 8.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

Dermal BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

Medium Medium Route Route EPC Selected 

EPC EPC EPC EPC for Risk 

Value Units Value Units Calculation (1) 

1.62EtOO wh 1.62E+OO @kg M 

1.60E+OO mg/kg 1.60E+OO mg/kg M 

1.21 E+02 mg/kg 1.21Et02 mdkg M 

3.56E+Ol mg/kg 3.56EtOl mg/kg M 

1.62E+OO Wkg 1.62EtOO Wkg M 

1.60EtOO mg/b 1.60EtOO wdkg M 

1.21 E+02 mg/kg 1.21Et02 mg/kg M 

356EtOl mg/kg 356E+Ol mg/kg M 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC Selected for risk calculation 

Dermal Absorption Fraction [ABSIRJSEPA. November. 1998): 

PCBs - 0.06 

Metals - 0.01 

Intake 

(Cancer) 

1.9E-08 

1.9E-08 

1.4E-06 

4.2E-07 

3.3E-08 

1.5E-08 

1.9E-07 

5.5E-08 

Intake 

(Cancer) 

Units 

Cancer Slope 

I 

Cancer Slope Cancer 
Factor Factor Units Risk 

mglkg-day 7.30E+OO bWwW~’ 

mglkg-day 2.00Et00 OWb-day)e’ 

mg/kg-day (mg/kg-day).’ 

mglkg-day (mg/kg-day)’ 

mg/kg-day OWhvW’ 

mg/kg-day 2.00EtOO (mg/kg-day)’ 

mglkg-day (mg!kg-day)” 

mg/kg-day (mg/kg-day)” 

Total Risk Across All txposure Routes/Pathways 

1.4E-07 

3.8E-08 

1.8E-07 

3.OE-08 

3.OE-08 

2.1 E-07 

WOllSSTrespCTE Table8 9/l 5/00 1038 AM 



SITE 4 -TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ingestion Rate 01 Soil 

Exposure Frequency 

Professional Judgemen! Professional Judgemenl 

Exposure Duration Professional Judgement Professional Judgement 

CF Conversion Factor 0wW 1 .OOE+06 EPA 1969a 1 OOE+06 EPA 1989a 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) Ww) 25,550 EPA 1969a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) Wws) 2,190 EPA 1989a 1095 EPA 1989a 

cs Chemical Concentration in Soil Oww) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily intake (COI) (mg/kg-day) 

AF Soil to Skin Adherence Factor OWc4 1 EPA 1993a 0.2 EPA 1993a ~sxSAxABSxAFxEFxED 

SA Skin Surface Area (cm’) 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency fdwdyear) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (Ye-4 6 Professional Judgement 3 Professional Judgement 

CF Conversion Factor mw 1.00E+06 EPA 198Sa 1 .OOE+06 EPA 1989a 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) Ws) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 1095 EPA 1989a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 3.91 E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 4.57E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.37E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 1.60E-04 Noncancer Dermal intake - CTE 

8.57E-08 
2.00E-06 

1 .ZOE-06 
2.80E-05 

wo4ssr Table4-1 c .? lo:33 AM 



SITE 4 _ TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

(1) Specily Medium-Specific (M) or Route-Specilic (A) EPC selecled lor hazard CalCUletion 

Dental Abeomtion Fraction (ABSHUSEPA. November. 19981: 

PCBS - 0.06 

Metals - 0.01 

WO4SSDayCare Table7 9/l 5/00 lo:33 AM 



SITE 4 -TABLE 6.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

Medium 

EPC 

Value 

1.62E+OO 

1.60E+OO 

I .21 E+02 

356E+Ol 

1.62EtOO 

1.60E+OO 

1.21 E+02 

356E+Ol 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

@kg 

mg/kg 

@kg 

@kg 

mg/kg 

wdkg 

Route 

EPC 

Value 

1.62E+OO 

1.60E+OO 

1.21 E+02 

356E+Ol 

1.62E+OO 

1.60E+OO . 

1.21 E+02 

3.56E+Ol 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mgh M 

@kg M 

@kg M 

mdkg M 

m/kg M 

Wkg M 

Wkg M 

mglkg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermaf Absorption Fraction (ABShUSEPA. November. 1998): 

Units 

6.3E-07 mglkg-day 73OE+OO 

6.3E-07 

I 

mg/kg-day 

I 

2.00E+OO 

I 

@vYkwW)~’ 

I 

1.3E-06 

4.BE-05 mg/kg-day @WWdwY’ 

1.4E-05 

2.9Ee06 

mglkg-day 

mglkg-day 

(mglkg-day).’ 

OWWW’ 

5.9B06 

1.3E-06 

1.7E-05 

4.9E-06 

mg/kg-day 

mg/kg-day 

mg/kg-day 

2.00E+OO (mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-day)” 

2.6E-06 

2.6E-06 I I L 
Total Risk Across All txposure Routes/Pathways 1 6.5E-06 

PCBs - 0.06 

Metals - 0.01 

WO4SF ‘are Table8 S/IF’-. ‘0:33 AM 



SITE 4. TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Spcily Medium-Specific (M) or Rwte-Specific (R) EPC selected for hazard calculation 

Denal Absomiion Fraction IABSHUSEPA. November. 1998L 

PCBs - 0.06 

Metals - 0.01 

W04SSDayCareCTE Table7 9/15/M) IO:33 AM 



SITE 4 -TABLE 6.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWG-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

lgestion 

ermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

Medium Medium 

WC EPC 

Value Units 

1.62E+OO @kg 
1.60E+OO mglkg 
1.21 E+02 mg/kg 

3.56E+Ol mg/kg 

1.62E+OO mdkg 
1.60E+OO @kg 
1.21 E+02 mg/kg 

3.56E+Ol mg/kg 

Route 

EPC 

Value 

1.62E+OO 

1.60E+OO 

1.21 E+02 

356E+Ol 

1.62E+OO 

1.60E+OO 

1.21 E+02 

3.56E+Ol 

Route 

EPC 

Units 

Wkg 

@kg 

mcdkg 

w/kg 

@kg 

mg/kg 

Wkg 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.4~~07 mg/kg-day 7.30E+OO O-w&-day).’ 1 .OE-06 

M 1.4E-07 mg/kg-day 2.00E+OO (mg/kg-day)“ 2.7E-07 

M 1 .OE-05 mg/kg-day (mg/kg-day)” 

M 3.lE06 mg/kg-day Owkw’ayF’ 

1.3E-06 

M 2.5G07 mg/kg-day bwWday~’ 

M 1.2E-07 mg/kg-day 2.00E+OO (mg/kg-day)” 2.3E-07 

M 1.5E-06 mg/kg-day (mg/kg-day)“ 

M 43E-07 mg/kg-day (mg/kg-day)” 

[ 2.3E-07 

Total Risk Across All txoosure RouteslPathwavs It 1.5E-06 
-- 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

m 

PC& - 0.06 

Metals - 0.01 

WO4SI :areCTE Table8 9/l 5 ‘. ’ 0:33 AM 



SITE 4 -TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenmio Timelrame: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Resident 
. __ 

Parameter Definition Intake Equation/ 
Model Name 

Professional Judgement Professional Judgement 

CsxlRsxEFxED 

BWxATxCF 

BW Body Weigh1 (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 6.760 EPA 1969a 2,555 EPA 1969a 

CS Chemical Concentration in Soil @?#Q) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (ms/k@day) = 

AF Soil to Skin Adherence Factor (m@cd 1 EPA 1993a 0.2 EPA 1993a C$xSAxABSxAFxEFxED 

SA Skin Sudace Area (cm*) 9000 EPA 1997a 9000 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-speciiic EPA 1995b chemical-specilii EPA 1995b 

EF Exposure Frequency WW’ea~) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (Y-i-9 24 EPA 1993a 7 EPA 1993a 

CF Conversion Factor OwW) 1 OOEt06 EPA 1969a 1 00E+06 EPA 1969a 

BW Body Weight WQ) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) (dw) 25,550 EPA 1969a 25,550 EPA 1969a 

EPA 1969a 2,555 EPA 1969a 

Daily intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer ingestion Intake - RME 4.70E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.37E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 4.23E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 1.23E-04 Noncancer Dermal Intake - CTE 

4.58E-08 
4.58E-07 

1.65E-06 
1.65E-05 

W04SSAdultRes Table4-1 9/15/00 lo:28 AM 



SITE 4 -TABLE 7.5 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Emosure Point: Surface Soil 

II Receptor Population: Resident 
Racaotor Aoe: Adult 

Nickel l.ZiE+OZ msnts i.ZlE+OZ mw% M 1.7E-04 m@‘WGav Z.COE-02 m@Q-day NA 

Vanadium 3.56E+Ol mg/kQ 3.56E+Ol WeQ M 4.9E-05 mWQ-day 7.00E-03 WkQdaY NA 

vow 
BAP EOUIVALENT 1 .@E+tXJ mtie 1.62E+00 wee M 26E-05 mg/kQ-daY mg/kQ-day NA 

Aroclor-1260 1.6OE+OO w%Q 1.6OE+M) WaQ M 1.2E-05 mg/kwJw wW-day NA 

Nickel 1.21E+02 mmQ 1.21E+02 m*e M 1 5E-04 mg/kQ-day 6.OOE-04 mg/kQ-daY NA 

NA 7.OE-03 

I .5E-O2 

NA 

NA 

NA I 1.9E-01 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected lor hazard calculation. 

permal Absorption Fraction (ABS)(USEPA. November, 1998): 

Total Hazard Index Across All Exposure Routes/Pathways B 

PCBs - 0.06 

Metals - 0.01 

wo4s.w t Table7 9’ lo:28 AM 



SITE 4 -TABLE 6.5. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

-~ 

Receptor Population: Resident 

IAroclor-1260 

EPC Selected 

f. Nickel 

Vanadium 

(total) 

1.21 E+02 

3.56E+Ol 
milks 

@kg 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermal Absorption Fraction fABS)IUSEPA, November. 1998): 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

7.6E-07 mglkg-day 

7.5E-07 mglkg-day 

5.7E-05 mg/kg-day 

1.7E-05 mg/kg-day 

0.9E-06 mg/kg-day 

7.30E+OO 

2.00EtOO 

OWQ-WY’ 
(mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-day).’ 

OwkadW’ 
(mg/kg-day)“ 

@Wkf-day).’ 
(mg/kg-day)” 

5.6E-06 

1.5E-06 

7.1 E-06 

4.1 E-06 

5.1E-05 

mg/kg-day 

mg/kg-day 

2.00E+OO 6.1E-06 

l.!?E-05 mglkg-day 

0.1 E-06 

PCBs ~ 0.06 

Metals - 0.01 

WOllSSAdultRes Table8 S/l 5/00 lo:28 AM 



SITE 4. TABLE 7 5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lation: Resident 

BAP EQUIVALENT 

(1) Specify Medium-Specific (M) or Rout&pacific (R) EPC selected for hazard calculation 

Dl& 

PCBs - 0.06 

Metals - 0.01 

wo4ssi ;CTE Table7 9’ 102 AM 
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SITE 4 - TABLE 8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPG selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

Metals - 0.01 

WO4SSAdultResCTE Table8 9/i 5/00 lo:28 AM 



SITE 4 -TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE iOIL 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Dermat 

Ingestion Rate of Soil CsxlRsxEFrED 

Exposure Frequency BWrATxCF 

Professional Judgement Professional Judgement 

Exposure Duration 

Conversion Factor 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 196Qa 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 196Qa 25,550 EPA 196Qa 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1969a 730 EPA 196Qa 

CS Chemical Concentration in Soil @wW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) @@kg-day) 

AF Soil to Skin Adhereme Factor bWm*) 1 EPA 1993a 02 EPA 1993a CsxSAxABSxAFxEFxED 

SA Skin Surface Area (cm”) 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA1993a 234 EPA 1993a 

ED Exposure Duration (Ye=) 6 EPA 1993a 2 EPA 1993a 

CF Conversion Factor h?w 1 .OOE+06 EPA 196Qa 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 1 QEQa 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 196Qa 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) Ww) 2,190 EPA 1969a 730 ,EPA 196Qa 

Daily intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 1 .l OE-06 Cancer Ingestion intake - CTE 
Noncancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.92E-05 
2.24E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

1.22E-07 
4.27E-06 

8.56E-07 
3.00E-05 

WO4SS( : Table4-1 r lo:32 AM 



SITE 4 _ TABLE 7.6 REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Ingestion 

DBrNlal 

SAP EQUIVALENT 

Arcclor-12W 

Nickel 

Vanadium 

(total 

SAP EQUIVALENT 

Aroclor-1260 

Nickel 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected lor hazard catulation. 

Dennal Absorotion Fraction (ABSKUSEPA. November. 1998): 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 
Units 

Total 1 

Relerence 

Dose 

Reference 

Dose Units 

Reference Reference 

Concentration Concentration 

Units 

Hazard 

Quotient 

2.OOE-02 

7.00E-03 

NA NA 

NA NA 

NA NA 7 6E-02 
NA NA 6.5E-02 

I I I 1 1.4E-01 

WQ-day 1 NA 1 NA 1 

mgkg-day NA NA 

6.00E-04 m&t-W NA NA 3.4E-01 

1.62E-04 w%-W NA NA 4.4E-01 

1 7.8E-01 

izard Index Across All Exposure Routes/Pathways 1 9.2E-01 

PCBS - 0.14 

Metals - 0.01 

WO4SSChildRes Table7 9/15/M) lo:32 AM 



SITE 4 -TABLE 8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

tgestion 

lermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

Nickel 

Vanadium 

(total) 

Medium Medium 

EPC EPC 

Value Units 

1.62E+OO Wkg 

1.60E+OO wdkg 
1.21 Et02 @kg 
356E+Ol wk! 

1.62E+OO mg/kg 

1.60E+OO Wko 
1.2lEt02 mdko 
3.56E+Ol mdkg 

Route 

EPC 

Value 

1,62E+OQ 

1.60EtOO 

1.21E+02 

356E+Ol 

1.62EtOO 

1.60E+OO 

1.21E+02 

3.56EtOl 

Route 

EPC 

Units 

@kg 

mglkg 

Wkg 

mg/kg 

mg/kg 

mg/kg 

@kg 

@kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M l.EE-06 mg/kg-day 7.30E+OO PWwW’ 1.3E-05 

M 1.8E-06 mg/kg-day 2.00E+OO (mg/kg-day).’ 3.5E-06 

M 1.3E-04 mglkg-day (mg/kg-day)’ 

M 3.9&05 mglkg-day (mg/kg-day).’ 

1.6E-05 

M 4.OE-06 mg/kg-day OWwW~’ 

M l .EE-06 mg/kg-day 2.00E+OO (mg/kg-day).’ 3.7E-06 

M 2.3E-05 mglkg-day (mg/kg-day).’ 

M 6.8E06 mglkg-day (mg/kg-day)” 

3.7E-06 

Total Risk Across All txposure Routes/Pathways 1 2.OE-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermal Absorption Fraction (ABSWSEPA. November, 1998l; 

PCBs - 0.06 

Metals - 0.01 

WO4S8 ‘9es Table6 9115” ‘0:32 AM 



SITE 4 -TABLE 7.6a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specifff (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction fABS)fUSEPA. November. 1998): 

PCBS - 0.08 

Metals - 0.01 

WWSSChildResCTE Table7 9/l 5100 lo:33 AM 



SITE 4 - TABLE 8.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 4 *CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion BAP EQUIVALENT 1.62E+OO mg/kg 1.62E+OO mg/kg M 

Aroclor-I 260 1.60E+OO mdkg 1.60E+OO mg/kg M 

Nickel 1.21 E+02 @kg 1.21E+02 mg/kg M 

Vanadium 3.56E+Ol @kg 3.56E+Ol mg/kg M 

(total) 

Dermal BAP EQUIVALENT 1.62E+OO m@kg 1.62E+OO t-s!& M 

Aroclor-1260 1.60EtOO @kg 1.60E+OO mg/kg M 

Nickel 1.21E+02 mg/kg 1.21E+02 . mg/kg M 

Vanadium 356E+Oi mg/kg 356E+Ol mg/kg M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA, November. 1998): 

PCBs - 0.06 

Metals - 0.01 

Intake 

(Cancer) 

Intake 

I I 

Cancer Slope Cancer Slope 

(Cancer) Factor Factor Units 

Units 
I .. 

Cancer 

Risk 

1.4E06 

3.9E-07 

1.8E-06 

2.OE-07 mg/kg-day 

2.OE-07 mgikg-day 

15E-05 mg!kg-day 

4.3E-06 mg/kg-day 

7.3OE+OO 

2.00E+OO 

hw&aday)~’ 

(mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-day).’ 

1.8E-07 

8.2E-08 

1 .OE-06 

3.OE-07 

mg/kg-day OWwJaYY’ 

mg/kg-day 2.00EtOO OW@-day).’ 1.6E-07 

mglkg-day (mg/kg-day)’ 

mg/kg-day (mglkg-day).’ 

1.6E-07 

Total Risk Across All Exposure Routes/Pathways 1 2.OE-06 

W04SF 3esCTE Table8 9/l 5 ‘. ‘0:33 AM 



Exposure 
Route 

Ingestion 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Maintenance I Utilky Worker 

SITE 4 -TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter Definition 

estion Rate of Soil 

onwsion Factor 

veraging Time (Cancer) 

Units 

(witless) 

(y-3 

@?@a) 

(kg) 

Ww9 

(days) 

OwW 

(Wd 

(cm*) 

(uni8ess) 

(days/year) 

(v-) 

WxvkQ) 

(kQ) 

Ww) 

(days) 

RME 
Value 

RME 
Rationale/ 

I Reference 

95% UCL IEPA i993a 

100 
36 

25 

1 .OOE+06 

70 

25.550 

9,125 

95%UCL 

1 

Professional Judgement 

Professional Judgement 

chemical.specilic EPA 1995b 

36 Professional Judgement 

25 EPA 1993a 

1 .OOE+06 EPA 1989a 

70 EPA 1989a 

25,550 EPA 1989a 

9,125 EPA 1989a 

CTE CTE 
Value Rationale/ 

Reference 

95%UCL EPA 1993a 

50 EPA 1993a 

18 Professional Judgement 

1 Professional Judgement 

9 EPA 1993a 

1 .OOE+06 EPA 1989a 

70 EPA 1989a 

25,550 EPA 1989a 

3,285 EPA 1989a 

95%UCL EPA 1993a 

0.2 EPA 1993a 

3160 EPA 1997a 

chemical-specific EPA 1995b 

18 Professional JudgemerIt 

9 EPA 1993a 

1 .OOE+06 EPA 1989a 

70 EPA 1969a 

25,550 EPA 1989a 

3,285 EPA 1989a 

Daily Intake Calculations 
ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.59E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 4.45E-06 Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 

Intake Equation/ 
Model Name 

hronic Daily Intake (COI) (mg/kg-day) = 

sxlRsxEFxED 
EWxATxCF 

hronic Daily Intake (CDI) (m@g-day) = 

~rSAxABSxAFxEFxED 

SWxATxCF 

Wo4sbmuw TableC1 9/15/00 IO:27 AM 



SITE 4 -TABLE 7.7 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 
Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Pop&lion: Maintenance I Utility Wodw 

BAP EQUIVALENT 

Medium 

EPC 

Value 

3.60E-02 

6.01 E-01 

1.32E+CO 

4.45E-01 

3.93E-01 

3.04E+Ol 

3.6OE-02 

6.01 E-01 

1.32E+@J 

4.45E.01 

3 93E-01 

3.04EiOl 

BAP EQUIVALENT 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selecled for hazard calculation. 

Dennal Absorption Fraction (ABS)fUSEPA. November. 1996): 

1 ,1,2,2-TCA - 0.03 

PCBS - 0.06 

Volatiles - 0.01 

Metals - 0.01 

Intake 

(Non-Cancer) 

Unite 

Reference 

Dose 

6.00E-02 

4.00E-04 

3.COE-04 

7.COE-03 

6.03E-02 

6.WE-05 

2.lOE-05 

182E.04 

Total Hazard Index / 

Reference 

Dose Units 

Reference 
Concentration 

WWW NA 

wW-dg-day NA 

WM-day NA 

w%-day NA 

WWW NA 

mgkg-day NA 

NW-day NA 

w’k%W NA 

WWW NA 

wWdw NA 

wWday NA 

wY@W NA 

ross All Exposure Routf 

Reterence 

Zoncenhation 

units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Quolient 

i.6E-04 

1 8E-04 

6.1E-04 

9.5E-04 

6.OE-08 

3.3E.04 

6 3E-04 

74E-03 

6.6E-03 

9.6E-03 

Wo4sbmr 37 9’ lo:27 AM 



SITE 4 -TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

bcenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface / Subsurface Soil 

Receptor Population: Maintenance/Utility Worker 
Receptor Age: Adult 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

igestion 1 ,1,2,2-Tetrachloroethane 3.60E-02 mg/kt 3.60E-02 mg/kg M 

BAP EQUIVALENT 6.01 E-01 mglkg 6.01 E-01 @kg M 

Aroclor-1260 1.32E+OO Wkg 1.32E+OO rW=xf M 

Antimony 4.45E-01 @kg 4.45E-01 @kg M 

Mercury 3.93E-01 mg/kg 3.93E-01 mg/kg M 

Vanadium 3.04E+Ol Wkg 3.04E+Ol mg/kg M 

(total) 

lermal 1 ,1,2,2-Tetrachloroethane 3.60E-02 mdkg 3.60E-02 mg/kg M 

BAP EQUIVALENT 6.01E-01 @kg 6.01 E-01 @kg M 

Aroclor-1260 1.32E+OO @kg 1.32E+OO mg/kg M 

Antimony 4.45E-01 w&f 4.45E-01 w.4 M 

Mercury 3.93E-01 mg/kg 3.93E-01 mglkg M 

Vanadium 3.04E+Ol mg/kg 3.04E+Ol mg/kg M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSIIUSEPA. November. 1998): 

1,1,2,2-TCA - 0.03 

PCBs - 0.06 

Volatiles - 0.01 

Metals - 0.01 

Intake 

(Cancer) 

Units 

mgikg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.00E-01 

7.30E+OO 

2.00E+OO 

2.00E-01 

2.00E+OO 

WWwdaY)~’ 
@@wW~’ 
(mg/kg-day).’ 

(mglkg-day)” 

(mg/kg-dayr’ 

(mg/kg-day).’ 

OWkg-daYY’ 
(mg/kg-day).’ 

(mg/kg-day).’ 

(mg/kg-dayy’ 

(mg/kg-day).’ 

3.6E-10 

2.2E-07 

1.3E-07 

3.5E-07 

3.4E-10 

2.5E-07 

mg/kg-day 1 h&wW~’ 

I I 2.5E-07 

Total Risk Across All txpo 6.OE-07 

Wo4sbmuw Table8 9/l 5100 lo:27 AM 



SITE 4 -TABLE 7.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SURFACE / SUBSURFACE SOIL 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Intake 
;Non-Cancer) 

Units 

4.00E-04 

3.OQE-04 

7.OOE-03 

6.OQE-02 

6.COE-05 

2.10E-05 

1.62E-04 

Total Hazard Index ross All Exposure Rout6 

Reference 

Dose Units 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

Exposure 
I 

Chemical 

Route of Potential 
Medium 

EPC 

I Concern Value 

Intake 

(Non-Cancer) 

Hazard 

Quotient 

2.1E-08 

3.9E-05 

4.6E-05 

1.5E-04 

2.4E-04 

8 OE-09 

3.3E-05 

8 3E-05 

7 4E-04 

8 6E-04 

1.1E-03 

Reference 
Zoncentration 

Units 

--In-- 

NA 

NA 

NA 

NA 

NA 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Medium 

EPC 

units 

Route 

EPC 

Unite 

AOUt. 

EPC 

Valtle 

3.60E-02 

6.01E-01 

1.32E+W 

4.45E-01 

3.93E01 

3.04E+Ol 

3.60E-02 

6.0lE-01 

1.32E+CO 

4.45E-01 

3.93E-01 

3.ME+Oi 

SAP EQUIVALENT 

3.6OE-02 

6.0lE-01 

132E+O3 

4.45E-01 

3.93E-01 

3.04E+Ol 

3.60E-02 

BAP EQUIVALENT 6.01E-01 

1.32E+CO 

4.45E-01 

3.93E-01 

Vanadium 3.04E+Of 

I (tota 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for hazard CalCulatiOn. 

Dermal Absomtion Fmction (ABSMJSEPA. November, 199SL 

1 ,1,2,2-TCA - 0.03 

PCBs - 0.06 

Volatiles - 0.01 

Metals _ 0.01 

1.3E-09 

2.1 E-06 

4.6E-06 

1.6E-06 

1.4E-06 

1 .l E-06 

4.6E-10 

3.5E-08 

3.5E-06 

2.OE-09 

1.7E-09 

1.4E-07 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WO4SBW E Table7 9’ 1027 AM 



Y 

SITE 4 -TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS - 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Maintenance/Utility Worker 
Receptor Age: Adult 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion 1 .1,2,2-Tetrachloroethane 3.60E-02 mg/kg 3.60E-02 

BAP EQUIVALENT 6.01 E-01 mglkg 6.01 E-01 

Aroclor-1260 1.32E+OO Wkg 1.32EtOO 

Antimony 4.45601 mg/kg 4.45E-01 

Mercury 3.93E-01 mg/kg 3.93E-01 

Vanadium 3.04E+Ol w&I 3.04E+Ol 

(total) 

lermal 1 .1.2,2-Tetrachloroethane 3.60E-02 mg/kg 3.60E-02 

BAP EQUIVALENT 6.01 E-01 mg/kg 6.01 E-01 

Aroclor-1260 1.32E+OO mg/kg 1.32EtOO 

Antimony 4.45E-01 mg/kg 4.45E-01 

Mercury 3.93E-01 mg/kg 3.93E-01 

Vanadium 3.04EtOl mg/kg 3.04E+Ol 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA, November. 1998): 

1 ,1,2,2-TCA - 0.03 

PCBs - 0.06 

Volatiles - 0.01 

Metals - 0.01 

Route 

EPC 

Units 

@kg 

mg/kg 

mg/kg 

mdkg 

mg/kg 

mg/kg 

mdkg 

mg/kg 

mg/kg 

@kg 

mg/kg 

maW 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.6E-10 mg/kg-day 2.00E-01 OWwWY’ 3.3E-11 

M 2.7E-09 mgikg-day 7.30E+OO (mg/kg-day)” 2.OE-08 

M 6.OE-09 mg/kg-day Z.OOE+OO WWwW’ 1.2E-08 

M 2.OE-09 mglkg-day (mglkg-day)” 

M 1 BE-09 mglkg-day (mg/kg-day)” 

M 1.4E-07 mg/kg-day (mg/kg-day)” 

1 3.2E-08 

M 6.2E-11 mg/kg-day 2.00E-01 Wkg-WY’ 1.2E-11 

M 4.5E-09 mg/kg-day (mg/kg-day).’ 

M 4.5E-09 mg/kg-day 2.00E+OO (mg/kg-day).’ 9.OE-09 

M 2.5E-lb mg/kg-day (mglkg-dayr’ 

M 2.2E-10 mg/kg-day Owk!-WY’ 
M 1.7E-08 mglkg-day (mg/kg-day).’ 

1 9.OE-09 
Total Risk Across All txposure Routes/Pathways 4.1 E-08 

W04SBMUWCTE Table8 9/15/00 IO:27 AM 



SITE 4 - TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALClJLATlONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/ SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

: Surface I Subsurface Sod 
: Construction Worlter 

Ingestion Rate of Soil 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgement 

Professional Judgement 

Professional Judgement 

CsxlRsxEFxED 

PmfeSSional Judgement BWxATxCF 

Professional Judgement 

Prolessional Judgement 

Daily Intake Calculations 
Ingestion intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.83E-08 Cancer Ingestion Intake - CTE 2.42E-08 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 1.69E-06 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

3.18E-07 
2.23E-05 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

6.36E-08 
4.45E-06 

WO4SBC 9’ 1025 AM 



SITE 4 - TABLE 7.8. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/ SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Construction Worker 

SAP EOUIVALENT 

SAP EQUIVALENT 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Detmal Absorotion Fraction (ABS)(USEPA. November, 1998): 

1 ,I ,2.2-TCA - 0.03 

PCBs - 0.06 

Volatiles - 0.01 

Metals - 0.01 

9/15/00 lo:25 AM 



SITE 4 -TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

> 

Exposure Point: Surface/ Subsurface Soil 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion 1 ,I ,2,2-Tetrachloroethane 3.60E-02 mg/kg 3.60E-02 

BAP EQUIVALENT 6.01 E-01 mdkg 6.01 E-01 

Aroclor-1260 t.32EtOO w’kg 1.32EiOO 

Antimony 4.45E-01 mg/kg 4.4%01 

Mercury 3.93E-01 mg/kg 3.93E-01 

Vanadium 3.04E+Ol mg/kg 3.04E+Ol 

(total) 

ermal I, 1.2.2~Tetrachloroethane 3.60E-02 Wkg 3.60E02 

BAP EQUIVALENT 6.01E-01 mg/kg 6.01 E-01 

Aroclor-1260 1.32E+OO mg/kg 1.32E+OO 

Antimony 4.45E-01 @kg 4.4%.01 

Mercury 3.93E-01 Wkg 3.93E-01 

Vanadium 3,04E+Ol mdkg 3.04E+Ol 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA, November. 1998): 

1,1,2,2-TCA - 0.03 

PCBs - 0.06 

Volatiles - 0.01 

Metals - 0.01 

Route 

EPC 

Units 

@kg 

mglkg 

Wkg 

mdkg 

mdkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mdkg 

w&I 

@kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (I) Units 

M 1.7E-09 mglkg-day 2.00E-01 FWWaYY’ 3.5E-10 

M 2.9E-08 mglkg-day 7.30E+OO (mg/kg-day).’ 2.1 E-07 

M 6.4E-08 mg/kg-day 2.00E+OO (mg/kg-day)’ 1.3E-07 

M 2.1 E-08 mg/kg-day (mg/kg-day).’ 

M 1.9E-08 mglkg-day (mg/kg-day).’ 

M 1.5E-06 mglkg-day (mg/kg-day)” 

3.4E-07 

M 3.4E-10 mg/kg-day 2.00E-01 OwMwJaY)~’ 6.9E11 

M 2.5E-08 mglkg-day (mg/kg-day)” 

M 2.5E-08 mg/kg-day 2.00E+OO (mg/kg-day).’ 5.OE-08 

M 1.4E-09 mgikg-day OWWW’ 

M 1.2E-09 mg/kg-day (mg/kg-day).’ 

M 9.7E-08 mglkg-day (mg/kg-day)” 

5.OE-08 

Total Risk Across All txposure Routes/Pathways 3.9E-07 

wo4se ‘W Table8 9/l!?’ ‘0:25 AM 



SITE 4 - TABLE 7.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/ SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 

I 
-la2 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

Exposure 

Rwte 

Chemical 

of Potential 

Concern 

Medium 

EPC 
Units 

mtW3 

wM 

mm9 

mgnc9 

me/k9 

- 

Acute 

EPC 

Value 

3.6OE-02 

6.01 E-01 

1.32EtOO 

4.45E-01 

3 93E-01 

3.04E+Ol 

3.60E-02 

6.0lE-01 

1 32E+O6 

4.45E-01 

3.93E.01 

3.04E+Ol 

Route 

EPC 

Units 

EPC 

Selected 

lor Hazard 

Calculation (1) 

mN9 M 

ms/ks M 

mgnc9 M 

m*9 M 

me/k9 M 

w&4 M 

m@ke M 

m9M M 

mg/kg M 

mak2 M 

m@a M 

m9M M 

Intake 

(Non-Cancer) 

6.1 E-06 

1 .OE-06 

22E-06 

7.5E-07 

6.6E-07 

5.1 E-05 

4.6E-09 

3.5E-07 

3.5E-07 

2.OE-06 

1.7E-06 

1.4E-08 

Relerence 

DOS? 

6.00EO2 

4.00E-04 

3.OOE-04 

7.M)E-03 

6.OOE-02 

6.COE-05 

2.lOE-05 

1.62E-04 

wake 

(Non-Cancer) 

Units 

- 
mm0-w 

mg/ko-W 

mg/ko-W 

wkvJw 

mmoday 

mmo-day 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

1 .OE-06 

1.9E-03 

ZZE-03 

7.3E-03 

l.lE-02 

6.OE-06 

3.3E-04 

6.3E-04 

7.4E-03 

6.6E-03 

2.OE-02 

EPC 

V;tlUe 
Dose Units 

3.60E-02 mg/ko-day 
WQday 
WKt-day 
Wkokg-day 
mg/ko-W 
w&day 

6.01E-01 

1.32EtOO 

4.45E-01 

3.93E-01 

SAP ECJUIVALENT 

3.04E+Ol 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.60E-02 m@o-day 
Wko-W 
m@o-day 
mk#o-W 
wVWw 
mg/ko-day 

Total 

mg/kg-W 
mmoday 
m@o-dw 
MO-day 
w%-W 
w&-day 

SAP EQUIVALENT 

Arc&or-1260 

Antimony 

Mercury 

6.01 E-01 

1.32E+00 

4.45E-01 

3.93E-01 

3.04E+Ol 

II 

:ard Index 1 ross All Exposure Routes/Pathways 

(I) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction fABSW$EPA. November. 1998): 

1 ,I ,2,2-TCA - 0.03 

PCBs - 0.06 

Volatiles - 0.01 

Metals - 0.01 

g/15/00 lo:26 AM 



SITE 4 -TABLE 8.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion 1 .I .2,2-Tetrachloroethane 3.60E-02 w&t 3.60E-02 

BAP EQUIVALENT 6.01 E-01 mglks 6.0lE-01 

Aroclor-1260 1.32E+OO mcdkg 1.32E+OO 

Antimony 4.45E-01 w/kg 4.45E-01 

Mercury 3.93E-01 mglkg 3.93E-01 

Vanadium 3.04EtOl mglkg 3.04E+Ol 

(total) 

Dermal 1 ,I ,2.2-Tetrachloroethane 3.60E-02 WlkQ 3.60E-02 

SAP EQUIVALENT 6.01 E-01 mgM 6.0lE-01 

Aroclor-1260 1.32E+OO mgh 1.32EtOO 

Antimony 4.45E-01 mglkg 4.45E-01 

Mercury 3.93E-01 mQ/kQ 3.93E-01 

Vanadium 3.04E+Ol mgh 3.04E+Ol 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABSHUSEPA. November. 19981: 

1 ,I ,2,2-TCA - 0.03 

PCBs - 0.06 

Volatiles - 0.01 

Metals - 0.01 

Route 

EPC 
Units 

mglkg 

w/kg 

mglkg 

w/kg 

mglkg 

mglkg 

w#g 

mglkg 

mglkg 

w&g 

mglkg 

w/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 8.7E-10 mglkg-day 2.OOE-01 @Wkg-day)” 1.7E-10 

M 1.5E-08 mg/kg-day 7.30E+OO (mg/kg-day)” l.lE-07 

M 3.2E-08 mglkg-day 2.00E+OO (mg/kg-day)” 6.4E-08 

M l.lE-08 mglkg-day (mg/kg-day)’ 

M 9.5E-09 mglkg-day (mg/kg-day)’ 

M 7.3E-07 mglkg-day OWbday~’ 

1.7E-07 

M 6.9E-11 mglkg-day 2.OOE-01 (mg/kg-day)” 1.4E-11 

M 5.OE-09 mglkg-day (mg/kg-day)” 

M 5OE-09 mglkg-day 2.00E+OO (mg/kg-day)’ I .OE-08 

M 2.8E-10 mg/kg-day (mg/kg-day)” 

M 25E-10 mglkg-day (mg/kg-day).’ 

M 1.9E-08 mglkg-day (mg/kg-day).’ 

1 .OE-08 
Total Risk Across All Exposure Routes/Pathways 1 l.EE-07 

WO4SB’ ‘WCTE Table8 9/l E- ” ’ 0:26 AM 



SITE 4 -TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Exposure Point: Surlicial Aquifer 

Receptor Population: Maintenance I Utility Worker 

Exposure Parameter Parameter Definitlon Units RME RME CTE CTE Intake Equatlonl 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal CW Chemical Concentration in Water OWL) 95%UCL EPA 1993a 95%tJCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm*) Q.cco EPA 1997a 9.oGQ EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (c&r) Chemical-specific EPA 1992d Chemical-specific EPA 19926 BWxAT 

EV Event Frequency (events/day) 1 Professional jucfgement 1 Professional Judgement 

EF Exposure Frequency WwJwQ 36 Professional judgement 18 Professional Judgement DAevent = Constants x Kp x Cw x tavent 

ED Exposure Duration IyeW 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (ko) 70 EPA 1969a 70 EPA 1989a 

tevent Duration of Event (hdevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) Ww) 25,550 EPA 1989a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 1989a 3,265 EPA i969a 

Inhalation Cair Chemical Concentration in Air bwm3) Derived EPA 1969a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate of volatilas (m?hr) 2.5 EPA 1969a 2.5 EPA 1989a CairxIRaxETxEFxED 

EF Exposure Frequency (dayslyear) 36 Professional judgement 16 Professional Judgement BWxAT 

ED Exposure Duration (ye=) 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

8W Body Weight ho) 70 EPA 1989a 70 EPA 1969a 

AT-C Averaging Tima (Cancer) (days) 25,550 EPA 1969a 25550. EPA 1989a 
AT-N Averaging Time (Noncancer) Ways) 9,125 EPA 1969a 3265 EPA 1969a 

uaw IntaKe calculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = I .27EtOl Noncancer Dermal Intake(CTE) = 6.34EtOO 

Cancer Inhalation Intake(RME) = 1 .Ol E-02 
Noncancer Inhalation Intake(RME) = 2.82E-02 

Cancer Inhalation Intake(CTE) = 9.06E-04 
Noncancer Inhalation Intake(CTE) = 7.05E-03 

Wo4gwmuw Table4-1 9/15/00 9:48 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 5100 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )I(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1’. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent z t’, DAevent = Kp x C x CF x ((teventl(1 + 6)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1 L’lOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL GW CONC. ORGANIC OR 
..-- - _...-- 

t* (HR) tevent -f U-W Kp (CMIHR) B DAevent 

_ -- -.--- -. - -- 
‘-07 I I 2.RnF-02 I 1.35E-04 i 

I .““L v.. I 
- - 

1 1 l.OOE-03 1 1 1 1.57E-07 
I I I m-s-n3 I I I 2.04E-09 

wo4gwrr went 9/’ - ‘-0 9:48 AM 



SITE 4 -TABLE 7.9 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/ “TfLfIY WORKERS TO GROUNDWATER 

SITE 4. CHEMICAL BURIAL AREA 
NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Timeframe: Future 

B Medium: Gmundwabr 
e Point: Surfciaf Aquifer 

Exposure 

I 

Chemical 
RO”b 01 Patenlial 

1.12.Trbhbmethane 

1.2~fJichbmethene 
Benzene 
Chbrobenzene 

Chbmbn 

Tefrachbroetiene 
Tichbmethens 

Vinyl Chloride 

cis-,.2-dichbmedwne 

(bb 

f.l.Z.Z-Telraohbmevlanr 

l.lP-Tichbroefhane 

,.2-Dichbmethane 

semene 

Chbmbenzene 

Chbrofon 

Tetrachbrosthene 

Ttbhbmethene 
Vinyl Chbdds 

ois~l.2dichbmeWene 

Antimony 
Arsenic 

Barium 

Cadmium 

IIO” 

Manganese 

Merculy 

Selenium 

Medium 
EPC 

VdU8 

Medium 
EPC 
Unite 

RWb Raufe 
EPC EPC 

Vi3kle UIlilS 

9.62E-02 m@. 
7.30E-04 mgR 
6 25E-M m8n 
1 ZOE-03 m& 
2.20E.02 mgR 
8.6OE.M mfl 
1.80E-03 WL 
41,E+W mgR 
1.95b02 mgn 
2.7OE-0, m@ 

Q.BZE-02 meR 
7.3OE.04 m8n 
&25E-04 m& 
1.20E.03 me 
2.20E.02 mgn 
6 6OE-04 mti 
, flOE-03 mid 
4.l,E+00 mV- 
1 95E-02 mgR 
2.70E-01 wfL 
1.23E.03 mgR 
1 63E.02 mrJL 
,.57E-01 m@ 
2.04EG3 mg/L 
329E+OZ WL 
7.43E+W mqR 
7 20E-03 mti 
0,25E-(L3 mfl 
5.3,E-04 msn 

- 
2.73b07 

3.6oE-09 

I.MIE-09 
,.77E-08 

2.18E.07 

i.lOE-08 

5.62E-08 
8.44E.05 

,.05E-06 

3.19G06 

B BZE-02 

7.3OE-04 

6 25E-C-4 

1 .ZOE-03 

Z.ZOE-02 

B.M)E-04 

,.3OE-03 

4.,,E+W 

, .95b02 

2 70E-01 
1 23E-03 
,.63E-02 

1.57E.01 

2.046-03 
3 29E+02 

7.43E+W 

7.20E.fN 

9,25E-03 

53lE-04 

(1) Spedfy Medium-Specific (M) or Route-Specifb (R) EPC selected br hazard cabubbon 

- 

mm’ 
mg/m’ 

m@m3 

mgm* 

mgm’ 

m@m’ 
ms/mg 

m@m* 

m(ym” 

mgm3 

EPC 
Sd.dCbd 

for Hazard 
Calculation (I) 

R 

R 

R 
R 

R 

R 
R 
R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 
M 

M 
M 

M’ 

M 

Intake 
(Non-cancsr) 

7.7E.09 

,.,E-10 

1.2E.10 
5.OE-10 

&,E-09 

3.lE-10 

1.6E-08 

2.4E.06 
3.OE.06 

S.OE-08 

2.9E-05 

1 BE-07 

7.1 E-08 

4,s07 

ZlE-05 

1 BE-07 

3 OE-C-3 
1 7603 

2.6E-06 

5 7E-05 
1 6E-06 

3.9E-06 

Z.OE-C+3 
2.6E-08 

4.2E.03 

9.4E-05 

9.lE-08 

1 .ZE-07 
5.OE-07 

Reference 
0086 

,.40E-03 

1.70503 

,.70E-02 
8.60E-03 

1.40E.0, 

8.00E-02 

4.00E-03 

S.WE-02 

3.OOE.03 

2.(ME-02 

,.00E-02 

1 WE-02 

B.OOE-03 

1 .OOE-02 

B.M)E-05 

3 WE-04 

4.90E-03 
,.25E-05 

3.00E-01 

B.WE-04 

2.10E-05 

5.00E.03 

3.OOE-03 

Reference 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Route 

Refereme 
hcentralbr 

Units 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

lathways 

8 ZE-08 
2.9E-07 

3.3E-07 

3.6E-DB 

1 lE-03 

4.3E-06 

4.QE-04 

4.1605 

2.4E.04 

1 BE-04 

1 ,E-03 
1 BE-05 

3.OE.04 

2.8E.0, 

5.7E.03 
2 BE.04 

1 AE.02 

4 ,E-04 

2.,E-03 
I .4E.02 

l .ZE-01 

4.3E-03 

2.3E-05 

,.7E-04 
4.4E-01 

4.4E-01 

Wo4gwmuwTtie7 9/l 5/00 9 48 AM 



SITE 4 -TABLE 8.9 REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO GROUNDWATER 

SITE 4 . CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

m Punt: Surfic~al Aquifer 
I Population: Maintenance / Utdity Worker 

Chlorabenzene 

(I) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

‘9 9:48 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 5100 

REFERENCES: EPA,DECEMBERl989ANDJANUARYl992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANIC% IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL/1000 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 ]ORGANlC ORI 1 t*(HR) 1 tevent T WR) IKp (CMIHR) 1 B DAevent 
1 (mg/L) 1 1 INORGANIC71 I I 

hane 1 9.62E-02 1 1 0 I 12. 
I 7 ?nf.nd I I n I 1 

I I ..-- -. -- 

:-wt I I n I l R RnF-f-11 l l.OOE+O( 

I MOE-04 I I I I l.lOE+OO I l.OOE+O( 

ie 

Vinyl Chloride 
rin-I 7-rlichlnmnthnne 

1.90E-03 0 4.30E+OO l.OOE+O(r J.U 

4.11E+OO 0 1.30E+OO l.OOE+OO 5.5. 

1.95E-02 0 5.lOE-01 1 .ooE+oo 2.1---. , , .._-- -- , , -.__- -_ , 
7.7flF-01 8.20E-01 1 .OOE+OO 3.40E-01 i 1 l.OOE-02 1 1 7.20E-03 1 4.53E-06 I 

.-I- -- ..-. - -. 

, ..__ -. __ l.OOE-03 2.04E-09 

3.29E+02 1 i i.OOE+OO l.OOE-03 3.29E-04 

7.43E+OO 1 i l.OOE+OO l.OOE-03 7.43E-06 
7.30603 I i 1 .OOE+OO 1 .OOE-03 7.20E-09 

II-WA 
1 9.25E-03 I i I I 1 1.00E+00 
1 5.3lE-04 1 1 0 1 4.75E+OO 1 l.OOE+OO 1 l.Sbc+uu I , I.JVC. 

WO4GWMUWCTE Devent Q/l 5/00 9:49 AM 



SITE 4. TABLE 7.98. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE, UTILITY WORKERS TO GROUNDWATER 
SITE 4. CHEMICAL BURtAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 ,I ,BTnichbroe”,ane 

1.2.Dbhbmethane 

1 .I .2-Trbhbmethane 

1.2.Dichbmethane 

Tetrachbroethene 
Trbhbmethene 

Vinyl Chloride 

cis-1,ZdichbmeLhene 

Antimany 

AmWb 

Barium 

Cadmium 
Imn 

Manganese 

Menuly 
Selenium 

RDX 

4.11E+@O 

1.95E.02 

2.70E-01 

,.23E-03 

1 63E-02 

,.57E-01 

2.04E-m 

SZ%E+O2 

7.43&W 

7.20E.03 

9.25E-03 

5.3iE-04 

d.llE+M) 

,.9SE-02 

2.70E-01 

I .23b03 

i.WE-02 

1.57E-01 

2.04E-03 

3.29E+O2 

7.43E+OO 

7.20E-03 

9.25E.03 

M 6.5E-04 wWdaY B.COE.03 IWWdaY NA NA 1.4E-01 

M 1.3E-06 wkgday w%J-daY NA NA 

M 2.96-05 w%vJw ,.00E-02 w%day NA NA 2 9E.03 

M 7.9E-09 me/kg-N 6.COE.05 w%+ NA NA 1.3E-04 

M 2.OE-08 w%-day S.WE-04 mgns-day NA NA B.BE-03 

M l.OE-05 WwW 4.90E.03 wWW NA NA 2.OE-04 

M 1 3E-08 WW.W t 25E.05 w%-day NA NA 1 .OE.O3 

M 2.1603 wWd.w 3 WE.01 WQd~y NA NA 7.OE-03 

M 4.7E-05 wkvdw SOOE-04 wh-day NA NA 5 9E.02 

M 4.6E-09 wbday 2.iOE.05 whdw NA NA 2.2E-03 

M 5.9E-08 wbday 5.(WE-03 w’W+ NA NA 1.2E-05 

(1) Specify Medium-Specific(M) or Route-Specik (R) EPC selected br hazard calculation 

WO4GWh : Table7 70 9.49 AM 
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SITE 4 - TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO GROUNDWATER 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Fulure 
Medium: Grwndwater 
Exposure Medium: Groundwater 
Exposure Poin(: Surficial Aquifer 
Receplor Population: Maintenance I Utililv Worker 

Total Risk Across All Exposure AoutesiPathways ) 2.3E.06 

(1) Specily Medium-Specific (M) or Rwte-Specific (R) EPC selected for risk calculation. 

W04GWMUWCTE Table6 

Chlorobenzene 

Telrachlwwthene 

Trichlwoelhene 

cis-1.2.dichloroelhene 

9/l 5/00 9:49 AM 



SITE 4 - TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 

Exposure Point: Sudicial Aquifer 

Receptor Population: Construction Worker 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value RatIonale/ Value Rationale/ Model Name 
Reference Reference 

Denal CW Chemical Concentratiwl in Water (me/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9.ooo EPA 1997a 9,ocm EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant mw Chemical-specific EPA 19924 Chemical-specific EPA 1992d BWrAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency Ww-‘yeW 180 Professional judgement 180 Prolessional Judgement DAevent = Constants x Kp x Cw x @vent 

ED Exposure Duration (years) 1 EPA 1993a 1 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hr/event) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) WaW 25,550 EPA t989a 25,550 EPA t989a 

AT-N Averaging Time (Noncancer) (dw) 365 EPA 1989a 365 EPA 1989a 

Inhalation Cair Chemical Concentration in Air (mg/d Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (&/kg-day)= 

IRa Inhalation Rate of v&tiles (m’/hr) 4.8 EPA 1989a 4.0 EPA 1989a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 180. Professional judgement 180 Professional Judgement BWxAT 

ED Exposure Duration (Years) 1 EPA 1993a 1 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgemont 

BW Body Weight (kQ) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Ttme (Cancer) (days) 25.550 I EPA 1989a 25550 EPA 1989a 
AT-N Averaging Time (Noncancer) I (days) 365 EPA t989a 365 ,EPA 1989a 

Dally IntaKe Calculations 
Inhalation intake = (Ha x ET x EF x ED) / (BW x AT) 
Demial intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol Noncancer Dermal Intake(CTE) = 6.34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-Q3 Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(RME) = 2.71 E-01 Noncancer Inhalation Intake(CTE) = 1.35E-01 

W04GW V Table4-1 P 19:46 AM 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/16l00 

REFERENCES: 

DERMAL CONTACT: 

EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANIC% DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0S 

IF tevent > t’. DAevent = Kp x C x CF x ((tevenV(1 + 5)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

OWL) 
9.62E-02 
7.30E-04 
- XF-I-IA 

W04GWConstW Devent g/15/00 9:46 AM 



SlTE 4. TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Receptor Population: construcson worker 

Medium 
EPC 

Value 

-’ 
mlatbn 1.1.2.2.Tebachbmelhane 9.62L02 

1,1.2-Trbhbmethane 

l,Z-Dichbmethane 

Benzene 

Chbmbanrene 

Chloroform 

Tetrachbmethsne 

Trbhbmethene 

Vmyl Chloride 

7.3OE-04 

8.25b04 

, .20E-03 

2.20E-02 

8 SOE-04 
1.90E-03 

4.11E+CnJ 

,.95E-02 

Medium 
EPC (Non-Cancer) (NonCancer) 

Units 

7.4E-08 wW*v 
1 .OE-09 mglkwdw 
l.lE-09 Wh-dw 
4.8E-09 wk+v 

T 
5.9E-08 mwk-d*v 
3 OE.09 wWW 
,.5E-08 mdkvW 
2.3E-05 wbd*y 
2.8E-07 v’%d*y 

Reference 
Dose 

1.49~~03 

1.70E-03 

1.70E-02 
8.60E.05 

1 40E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

~ NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

7.9E-07 

P.BE-06 
3 SE.08 

3 5E.05 

l.lE.07 

Irma, 

cis-1.2dbhbmethane 
(total) 

1.,,2.2-TetrachbmsUIane 
I ., .P-Tdchbroehane 

1.2.Dbhbroethane 

2.70E.01 

9.%?E-02 

7.30E-04 

6.25E-04 

mgR 

m& 
mgll 

3.19E-08 

9.62E-02 

7.30E-04 

6 25E-Cd 

R 6 6E-07 wbdav mq/kg-d*y NA NA 
4 2E-05 

M 1 SE-04 wkdv 8.OOE-02 wbJ*y NA NA 2.4E-03 

M 9.lE-07 wWW &WE-03 wW*v NA NA Z.OE-04 
M 3 BE-07 WWday 3.COE-02 wk?d*v NA NA 1 ZE-05 

BNlX.“~ 

Chbmbenzene 

Chbmbrm 

Tetrachbrostiene 

Trbhbmethena 

Vinyl Chloride 

cis-t,2dichbmei+tene 

Antimony 

Arsenic 

Barium 

Cadmium 

lh 
Manganese 

1.20E.03 

2.20E-02 

6.60&04 

1 .wE-03 

4.11E+M) 

1 95E-02 

2.70E.01 

1.23E.03 

1.83G02 

,.57E-01 

2.OdE-03 

3.29E+OZ 

7.43E+W 

7.20b03 

9.25G03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

2 QE-02 
,.3E-03 

8.6E-02 

2.OE-03 

1 .OE-02 

7.OE-02 

5 9501 

2.2E-02 

1.2E-04 
8.3E-04 

ZZE*OO 

i==Fzz l-n,., u , “._, , .,rard Index Across All Exposure Route-. --....-,- , - .-- - - 

(I) Specify Medium-Specifc (M) or Route-Specilic (R) EPC selected br hazard cab&lion. 

6 IE-04 

!%E-03 

9.2E-05 

1 SE-03 

1.4EcOO 

WO4GWC ‘aMe .“?0946AM 



SITE 4 -TABLE 8.10. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TOGROUNDWATER 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

pcmre Medium: Groundwater 

: Cwtwction Worker 

1 .I .P-Trichlorcefhane 

1.2-l)tilcfcethane 

1.1.2.Trichlorwthane 

1.2.D~hloroethane 

Chlwobenrene 

Total Risk Across All Exposure RouIesfPathwsys 11 2.5E-06 i 

(I) Specify MediumSpecific (M) or Route-Spscitic (R) EPC selected for risk calculation. 

W04GWConstW Table6 9/l 5100 9.46 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

3EFERENCES: 

IERMAL CONTACT: 

SITE 4 - CHEMICAL BURIAL AREA 
NSWC-WHITE OAK SILVER SPRING, MARYLAND 

09/l 5100 

EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (DAevent x EV x ED x EF x A )/(EW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x teventl3.141592654)’ ’ 

IF tevent > 1’. DAevent = Kp x C x CF x ((teventl(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HP/EVENT) 

CF = CONVERSION FACTOR (1 L/l000 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 ~ORGAN~C ORI I t* (HR) I tevent I T WV 1 IKp(CMIHR) 1 B 1 DAevent 
I 

1 ,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chlorobenzene 
Chloroform 
Tetrachloroethene 
Trfchloroethene 
Vinyl Chloride 

7.301 
6.251 

L.&VI 
1 8.601 
1 1.901 

cis-1,2-dichloroethene 
. . 

WO4GvI NCTE Devent 
9’ 19:47 AM 



SITE 4 -TABLE 7.10a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 

1.1.2.T,bhbmeLhane 

l.2.Drhbmethane 

t .I .2-Tiihbmethane 

Tetrachbmethene 

cur-l.ldichbmethene 

(1) Spwcity Medium-Speck (M) or Route-Speciiii (R) EPC selected for hazard calculation. 

WO4GWConstWCTE Tab407 9/l 5/Gil 9.47 AM 



SITE 4 -TABLE 6 10a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xfmxure Medium: Groundwater 
xpos~re Pant- Surticial Aqwfer 

on: Construction Worker 

Exposure Chemical Medium Medium 
Route of Potential EPC EPC 

CCl”CEX” Value U”llS 

I 
halatio” \1,1.2.2-Tetrachloroethans 

- 
9.628-02 “W- 

1.1,2-Trichloroethane 7.30G04 m@L 
1,2-Dichlaoethane 6.25804 WL 
Benzene 1.20E.03 “W 
Chlorobenzene 2.2OP02 WL 
Chloroform 8.6OE.04 mg/L 
Tetrachlorwathene I .SOE-03 w#L 
Trichforoelhene 4.llEcOO WL 
Vmyl Chloride l.S5E-02 mWL 
cis-1.2.dlchloroethene 2.7OE-01 wWL 
(total) 

armal 1.1.2.2.Tebachfor08tha”~ 9.62E-02 m@L 
1.1.2.Trichloroelhane 7.30804 WL 
1.2.Dichloroetharw 6.25E-04 m@L 
Beruene 1.208-03 ma 
Chlorobenzene 2.208-02 m@L 
Chloroform 6.60E.04 mglL 
TetrachlmwJthene 1.9OE.03 “w 
Trfchloroeihene 4.llE+W “W 
Vinyl Chloride 1.%x-02 m@L 
CIS-1,2-drchloroethene 2.70E-01 mg/L 
Antimony 1.23E-03 “W 
Arsenic 1.63P02 WL 
Barium 1.57E.01 WL 
Cadmium 2.04E-03 “w- 
IrO” 3.29E+02 mg/L 
Manganese 7.43E+Oa m@L 
Mercury 7.20E-03 “W- 
Selenium 9.25E-03’ mWL 

]RDX 5.31~.04 WL 

mute 
EPC 

WU9 

- 
2.73E.07 

3.SOE-09 

4.09E.09 

1.77E-OS 

2.1 SE-07 

1 .lOE-OS 

5 62E.08 

6.44E.05 

1 05E.06 

3 19E-06 

9.62E.02 

7 30E-04 

6.25E.04 

1.2OE-03 

2.20E.02 

8.60E:04 

1 90E-03 

4.11E+Oil 

1 95E-02 

2 7OE-01 

1.23E-03 

1.63E-02 

1 57E-01 

2.04E.03 

3.29E+O2 

7 43E+00 

7.2OE-03 

9.25E.03 

5.31~~04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

mute 
EPC 
Units 

me/m m&n3 
mgfm” 

mgkn’ 

mum” 

ms/m” 

mg/m’ 

me/m” 

mg/m” 

mum” 

WL 

“WI- 

m@L 

WL 

“W 

wJL 

ma/L 

m@L 

m@L 

WL 

m@L 

wN- 

“W 

m@L 

mg/L 

“W 

me/L 

m#. 

m@L 

EPC Selected 
for Risk 

Calculation (I) 

R 

R 

A 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

Intake 

(Cancer) 

Intake 
(Cancer) 

Units 

3ancer Slope 
Factor 

5.3E-10 mglkg-day 2.00E-01 

7.4E.12 m-&e-day 5.60E.02 

79E-12 *g/kwday 9 IOE-02 

3.4E-I 1 w&@dw 2.SOE.02 

4 PE-10 Wke-day 
2.lE.11 w&day B.lOE-02 

l.lE-IO “WWdw 2.00E-03 

1.6E-07 mg/kg-day 6.WE-03 

2 OE-09 m#kg-day 3.OOE-01 

6 2E.09 m@hg-day 

2.1 E-06 

1 2E-08 

5.1E-09 

3.5E-OS 

1 SE-06 

I .3E-OS 

2 2E-07 

1.2E-04 

1 SE-07 

4.lE-06 

l.lE-09 

2 SE-07 

1.4E.07 

1 SE.09 

3.OE-04 

6.7E-06 

6.5E.09 

S.4E-09 

3.6E.OS 

*wkdw 2.OOE-01 

mg/kg-day 5 70E-02 

wmdw 9.lOE-02 

m’&-day 2.90B02 

milk%-day 

mg/hg-day 6.lOE-03 

“WWw 5 20E-02 

wWdw l.lOE-02 

wfWJw 1 SOEtOO 

“Wkwday 

“W%-y 

m@bday 1 50E+OO 

mglkg-day 

w/h@day 

“WWW 
mg/kg-day 

“WWW 

WWw 

“‘gkwdv l.lOE-01 

- 
Total Rish Across All Exposure RoutesiPathways 

CEl”Cer 
Risk 

1.1E-lO 

4.lE-13 

7.2E-13 

S.SE-13 

1.7E-12 

2.2E-(3 

96E-10 

6.lE-10 

1.7E-09 

4.2E-07 

6 6E-10 

4.6E-10 

1 .OE-09 

8 OE-11 

l.lE-06 

1.3E-06 

3.5E-07 

4.2607 

3 9E-09 
2.5E-06 

2.5E-06 

W04GW’ CI’E Table8 10 9:47 AM 



SITE 4 - TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

2,555 EPA 1989a 

95%UCL EPA 199% 

Dailv Intake Calculations 
Ingestion intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer ingestion Intake(FiME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.28E-03 
Noncancer ingestion Intake(RME) = 2.74E-02 Noncancer ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(RME) = l.O8E+02 Cancer Dermal Intake(CTE) = 1.83E+Ol 
Noncancer Dermal Intake(RME) = 3.15E+02 Noncancer Dermal Intake(CTE) = 1.83E+02 

WD4GWAdultRes Table4-1 9/I 5/CO 9 50 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/15/00 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
1 

ZRMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAeven! = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
tiW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’. DAevent = 2Kp x C x CF x (6T x tevenV3 141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lU1000 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

HEMICAL 1 GW CONC. 1 [ORGANIC OR] 1 t’(HR) tevent T WW Kp (CM/HFt) I B 1 DAevent 
w 

,1,2,2-Tetrachloroethane 1 9.62E-02 1 1 0 1 1 2.20E+OO 1 2.50E-01 9.20E-01 9.00E-03 2.50E-02 1 .15E-06 

,l ,P-Trichloroethane ,-rnnrnr, I t 4 rnC .nn I 2-,50E4,1 5.70E-01 8.40E-03 1 .l OE-02 6.40E-09 

,PDichloroethane 1 “.Lac-“Lt ( , ” I , u.-,us..-u, , 2.50E-01 3.50E-01 530E-03 3.00E-03 2.71 E-09 
^^_^^^ I I 1 1 6.30E-01 ) 2.50E-01 2.60E-01 2.10E-02 1.30E-02 1.78E-08 

I I nnFInn I 3 5nF.ni d !wF-n1 4.1 lx-03 R ,7F47 

WO4GV les Devent o- 7 9:50 AM 



SITE 4 - TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 ,l .P-Trichloroethane 

1 ,2-Difhlorcelhane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachlomethene 

Trfchloroethene 

Vinyl Chloride 

cis-1 .Zdichloro+thene 

Antimony 

Arsenic 

Barium 

Cabnium 

IIM 

Manganese 

Mercury 

Selenium 

RDX 

(total) 

7.3OE-04 m* 

6.25E-04 mo4. 
1.20E-03 mgrl 
2 ZOE-02 fw. 

6.60E-04 mWL 
1 90E-03 mgR. 
4.11E+OO mWL 
1.95E-02 mWL 

2.70E-01 mWL 
1.23E-03 m@L 

1.63E-02 mWL 
1.57E-01 msn 
2.04E-03 mgn. 
3.29E+O2 mWL 
7.43Et00 mefl. 

7.20E-03 me 
9.25E-03 mWL 
531E.04 mWL 

7.30E-04 

6.25E-04 

1.20E-03 

2.20E-02 

6.6OE-04 

1.90E-03 

4.11E+OO 

1.95E-02 

2.70E.01 

1.23E-03 

1.63E-02 

1 57E-01 

2.04E.03 

3.29Et02 

7.43E+00 

7.20E-03 

9.25E-03 

5.31 E-64 

mWL 

mwL 

mWL 

mWL 

mWL 
mWL 
mWL 
mWL 
W- 

mwL 
mWL 
me/L 
mWL 
mWL 

ma/L 
mWL 
mWL 
mWL 

M 2.OE-05 mglk0-W 4 WE-03 mg/ko-day NA NA 5.OE-03 

M 1.7E-05 m~0-W 3.OOE-02 Wko-day NA NA 5.7E-04 

M 3 3E-05 mglk0-W 3.00E-03 mglkg-day NA NA l.lE-02 

M 6.OE-04 mW0-W 2.OOE-02 m@o-dw NA NA 3.OE.02 

M 2 4E-05 mg/kQdaY 1 WE-02 mmsdav NA NA 2.4E-03 

M 5.2E-05 w%-W 1 OOE-02 mg/kgdaY NA NA 5.2E-03 

M l.lE-01 mg/kwfw 6.COE-03 PPQdaY NA NA 1.9E+Ol 

M 5.3E-04 mg/kQ-daY mglkwW NA NA 

M 7.4E-03 WkQdaY 1.00E-02 mg/kQ-daY NA NA 7.4E-01 

M 3.4E-05 m@odw 4.OOE-04 WkQ-daY NA NA 6.4E-02 

M 4.5E-04 m@o-W 3.COE-04 mw%W NA NA 1.5E+Q3 

M 4.3E-03 mg/kQ-day 7.COE-02 mg/kQ-W NA NA 6.1 E-02 

M 56E-05 WQdW 5.OiIE-04 mg/kQ-daY NA NA l.lE-01 

M 9.OEtOO m@Q-daY 3.OOE-01 WWday NA NA 3.OE+Ol 

M 2.OE-01 m@o-W 2.COE-02 mg/kQ-day NA NA 1 OE+Ol 

M 2.OE-04 mwkkg-day 3.CQE-04 mg/kQ-day NA NA 6 6E-01 

M 2.5E-04 m@o-W 5.OOE-03 WkQ-W NA NA 5.lE-02 

M 1.5E-05 m@QdaY 3.0lE-03 WeQdaY NA NA 4.6E-03 

6.2EtOl 

WO4GWAdultRes Table7 Page 1 of 3 9/l 5/M) 1O:ffi AM 



SITE 4 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point Tap Water 

Receptor Population: Resident 

Receptor Agk: Adult I 

1.1.2-Trichloroethane 

t ,P-Dichloroethane 

Tetrachloroethene 

Trichloroethene 

WO4GW ‘s Table7 P !3 9 lo:06 AM 



cenario Timeframe: Future 

Medium. Groundwater 

Exposure Medium Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 

Exposire 

Route 

Chemical 

of Potentia 

Concern 

I 
hafatfon 11,1,2,2-Tetrachloroethane 

1 .l,P-Trichlorc.ethane 

1 ,2-Diihlorcethane 

Chlorobenzene 

Tetrachloroethene 

TrfchlorOethene 

Medium 

EPC 

Value 

9.62E-02 

7 3OE-04 

6.25E-04 

1.20E-03 

2.20E-02 

6.6OE04 

1.90E-03 

4.llE+lm 

1.95E-02 

2.70E-Ql 

Medium 

EPC 

Units 

mo11 

moJL 

WJL 

mW!- 

me/L 
m@ 

m@ 

mWL 
mWL 
mWL 

SITE 4 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

Value 

1.63E-02 

1.99E-04 

1.94E-04 

4 68E-04 

7.35E-03 

2.82E-04 

5.69E-04 

134E+00 

6.37E-03 

9.60E-02 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation 

Route 
EPC 

Units 

(ma/m’- min) 

(me/m’- min) 

(mg/m’- min) 

(me/m’- min) 

(me/m’- min) 

(m@m3- min) 

(m@m3- min) 

(mg/m’- min) 

(mWm”- min) 

(@m’- min) 

EPC 

Selected 

lor Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

A 

R 

Intake 

(Non-Cancer) 

4.OE-04 

4.3E.08 

4.2E-06 

1 .OE-05 

1.6E-04 

6.1 E-06 

l .ZE-05 

2.9E-02 

1.6E-04 

2.1 E-03 

Intake 

(Non-Cancer) 

Unils 

- 
mmo-day 

mg/ko-day 

mg/ko-W 

mwQ-daY 

moWday 

WWdaY 

m@Q-daY 

mg/kQ-W 

mglko-day 

mgnto-day 

Reference 

Dose 

1.40E-03 

1.70E-03 

1.70E-02 

6 60E-05 

1.40E-01 

Reference 

Dose Units 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

3.OE-03 

6.OE-03 

9.4E-03 

7.lE-02 

6.6E-05 

9.OE-02 

6.7E+Ol 

WO4GWAdultRes Table7 Page 3 of 3 9/15/&l 10% AM 



SITE 4 - TABLE 8.11, REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~Scenario Timeframe: Future 1 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water 
Receptor Population: Resident 
Receptor Age: Adult I) 

Exposure 
Route 

gestion 

ermal 

Chemical 
of Potential 

Concern 

1 .1,2,2-Tetrachloroethane 

1,1,2-Trfchloroethane 

1.2-Dichloroethane 

Benzene 

Chloroform 

Tetrachloroethene 

Trichtoroethene 

Vinyl Chloride 

Arsenic 

RDX 

(total) 

1 ,1,2,2-Tetrachloroethane 

1 ,I ,2-Trfchtoroethane 

1.2-Dichloroethane 

Benzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 

(total) 

Medium 
EPC 

Value 

962E-02 

7.30E-04 

625G04 

1.20E-03 

660E-04 

1.90E-03 

4.11E+OO 

1.95E-02 

1.63E-02 

531E-04 

9.62E-02 

7.3OP04 

6.25E-04 

1.20E-03 

860E-04 

1.90E-03 

4.11E+CO 

1.95E-02 

1.63E-02 

5.31E-04 

Medium 
EPC 
Units 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/L 

mg/L 

mglL 

mg/L 

Route 
EPC 

Value 

9.62E-02 

7.30E-04 

6.25E-04 

1.20E-03 

6.60E-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

1.63E-02 

5.31 E-04 

9.62E-02 

7.3OE-04 . 

6.25E-04 

1.20E-03 

8.60E-04 

1.90E-03 

4.11EcOO 

1.95E-02 

1.63E-02 

5.31E-04 

Route 
EPC 
Units 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mglt. 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mglL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 9.OE-04 mg/kg-day 2.00E-01 (mg/kg-day).’ I .6E-04 

M 6.9E-06 mg/kg-day 57OE-02 (mg/kg-day)” 3.9E-07 

M 5.9E-06 mg/kg-day 9.10E-(12 (mglkg-day)” 5.3E-07 

M i.lE-05 mg/kg-day 2.90E:OZ (mglkg-day).’ 3.3E-07 

M 8.lE-06 mg/kg-day 6.10E-03 (mglkg-day).’ 4.9E-06 

M 1.8E-05 mg/kg-day 5.20E-02 (mg/kgday).’ 9.3E-07 

M 3.9E-02 mg/kg-day 1 .lOE-02 (mglkg-day)’ 4.2E-04 

M 16E-04 mgikg-day 1.90E+OO (mglkg-day).’ 3.5E-04 

M 1.5E-04 mg/kg-day 1.50E+OO (mg/kg-day).’ 2.3E-04 

M 5.OE-06 mglkg-day 1 .lOE-01 (mglkg-day).’ .5.5E-07 

1.2E-03 

M 1.2E-04 mglkg-day 2.00E-01 (mglkg-day).’ 2.5E-05 

M 6.9E-07 mg/kg-day 5.70E-02 (mg/kg-day).’ 3.9E-08 

M 2.9E-07 mg/kg-day 9.10E-02 (mglkg-day).’ 2.7E-08 

M 1.9E-06 mg/kg-day 2.90E-02 (mglkg-day)” 5.6E-06 

M 7.6E-07 mg/kg-day 6.10E-03 (mg/kg-day)’ 4.8E-09 

M 1.3E-05 mg/kg-day 5.20E-02 (mg/kg-day)” 6.7E-07 

M 7.3E-03 mg/kg-day 1 .lOE-02 (ma/kg-day)’ E.OE-05 

M 9.7606 mg/kg-day 1 .QOE+OO (mglkg-day).’ 1 .EE-05 

M 8.4E-06 mg/kg-day 1.50EtOO (mglkg-day)-1 1.3E-05 

M 2.1 E-06 mgikg-day 1 .l OE-01 (mglkg-day)-1 2.3E-07 
1.4E-04 

WO4GV Yes Table8 Pe >f 2 9/I’ lo:06 AM 



SITE 4 -TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

halation 1 .1,2,2-Tetrachtoroethane 

1 ,l .P-Trtcftloroethane 

I ,P-Dichloroetftane 

Benzene 

Chlorobenzene 

Chlorofon 

Tetrachloroethene 

Trtchloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

9.62E-02 

73OE-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

1.90E-03 

4.11E+OO 

1.95E-02 

2.70E01 

I - 
I 

I 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Route 

EPC EPC 

Units Value 

mglL 

WL 

WL 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

WL 

1.83E-02 

l.Q9E-04 

l.Q4E-04 

4.68E-04 

7.35E-03 

2.82E-04 

569E-04 

1.34EcOO 

8.37E-03 

9.60E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

(mg/m3- min). 

(mglms- min) 

(mglm3- min) 

(mglm3- min) 

(mg/m3- min) 

(mglm3- min) 

(mglm3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

1.4E-04 

1.5E-06 

1.4E-06 

3.5E-06 

5.5E-05 

2.1E-06 

4.2E-06 

1 .OE-02 

6.2E-05 

7.1 E-04 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.OQE-01 

5.60E-02 

9.10E-02 

2.90E-02 

E.lOE-02 

Z.OOE-03 

6.OOE-03 

3.OOE-01 

Cancer Slope 

Factor Units 

(mglkg-day).’ 

(mg/kg-day).’ 

(mg/kg-day)” 

(mg/kg-day).’ 

(mglkg-day)“ 

(mglkg-day)” 

(mglkg-day)’ 

(mg/kg-day)’ 

(mg/kg-day).’ 

(mglkg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.7E-05 

8.3E-08 

1.3E-07 

1 .OE-07 

1.7E-07 

6.5E-09 

6.OE-05 

1.9E-05 

1 .l E-04 

1.4E-03 

W04GWAdultRes Table6 ’ Page2of2 9/l 5/00 lo:06 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 5/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I I 

DAD = (DAevent x EV Y ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
- ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

IRDX 

, .67E-01 
$%Tymm- 

67E-01 

WO4GW ?sCTE Devent 9’ 7 9.44 AM 



SITE 4 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

1 .I ,2-Tdchlorcethane 

1 ,P-Dichloroethane 

eenzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichlorcethene 

Vinyl Chloride 

cis-1.2dichloroethene 

AlltiltlC+ly 

Arsenic 

Barium 

Cadmium 

Iron 

Manganese 

Mercury 

Selenium 

RDX 

I (total 

Medium 

EPC 

Value 

9.62E-02 

7.3OE-04 

6.25E-04 

1.20E-03 

2.20E.02 

6.6OE-04 

1.90E-03 

4.11 E+M) 

1.95E-02 

2.70E-01 

1.23E-03 

1.53E-02 

1.57E-01 

2.04E.03 

3.29E+02 

7.43E+OO 

7.20E-03 

9.25E-03 

531E-04 

Route Route 
EPC EPC 

Value units 

- 
9.62E-02 

7.30E-04 

6.25E-04 

1.20E-03 

2.20E-02 

6.60E-04 

1.90E03 

4.11E+OO 

1.95E-02 

2.70E-01 

1.23E-03 

1.63E-02 

1.57E-01 

2.04E-03 

3 29E+02 

7 43E+OO 

7.20E-03 

9.25E-03 

5 31E-04 

EPC 

Selected 

for Hazard 

Calculation (I) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

1.2E-03 

9.4E-06 

6.OE-06 

1.5E-05 

2.6E-04 

l.lE-05 

2.4E-05 

5.3E-02 

2 5E-04 

3 5E-03 

1.6E-05 

2.1 E-04 

2.OE-03 

2.6E-05 

4.2Et00 

9.5E-02 

9.2E-05 

1.2E-04 

6.6E-06 

- 
Reference 

Dose 

- 
6.00E-02 

4 WE-03 

3.WE-02 

3.COE-03 

2.OOE-02 

1.00E-02 

1 .OOE-02 

6.OOE-03 

1.00E.02 

4.OOE.04 

3.WE-04 

7.00E.02 

5.OOE-04 

3.OOE.01 

2.COE-02 

3.OOE-04 

5.OOE-03 

3.OQE-03 

Reference 

Dose Units 

- 
Reference 

%xentration 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

:oncentration 

Units 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

2.1E-02 

2.3E-03 

2.7E-04 

5.1E-03 

1.4E-02 

l.lE-03 

2.4E-03 

6.8E+OO 

3 5E-01 

3 9E-02 

7.OE.01 

2.9E-02 

5.2E-02 

1.4E+Ol 

4 8E+OfJ 

3.1E-01 

2.4E-02 

2 3E-03 

2 9E+Ol 
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SITE 4. TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

WOQGW ?sCTE Table7 P: of 3 P’ 7 lo:07 AM 
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SITE 4 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenalio Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 
.!I 

of Potential 

Medium 

EPC 

value 

9.62E-02 

7.30E-04 

6.25E-04 

l.ZOE-03 

2.20E-02 

6.60E-04 

1.90E-03 

4.llE+OO 

1.95E-02 

2.70E-01 

I 

Medium 

EPC 

Units 

ROUta 

EPC 

Value 

mfl 1.63E-02 

mg/L 1.99E-04 

ma/L 1.94E-04 

mglL 4.68E-04 

mglL 7.35E-03 

WL 2.62E-04 

WL 5.69E-04 

WV- 134EcCO 

me 6.37E-03 

m 9.60E-02 

(1) Specify Medfum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Roule 

EPC 

Units 

(ma/m’- min) 

(mg/m3- min) 

(mm’- min) 

(me/m’- min) 

(mm’- min) 

(mm’- min) 

(mgfm’- min) 

(wm’- min) 

(m@m’- min) 

(mm’- min) 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

IllI&? 

(Non-Cancer) 

1.5E.04 

1.6E-06 

1.6E-06 

3.6E.06 

5.9E-05 

2.3E-06 

4.6E-06 

l.lE-02 

6.7Ea5 

7.7E-04 

Reference 

(Non-Cancer) Dose 

Units -=I=-= m@QdaY 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

l.lE-03 

2.2E-03 

3.5E-03 

2.6E-02 

3 3E-05 

W04GWAdultResCTE Table7 Page 3 of 3 9/15/00 10:07AM 



SITE 4 - TABLE 8.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 
FI 
Receptor Population: Resident 

Exposure 
Route 

gesfion 

srmal 

Chemical 
of Potential 

Concern 

1,1,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 

1.2-Dichloroethane 

Benzene 

Chloroform 

Tetrachtoroethene 

Trichloroethene 

Vinyl Chloride 

Arsenic 

RDX 

(total) 

1 ,I ,2.2-Tetrachloroethane 

1 .1,2-Trichloroethane 

1 .P-Dichloroethane 

Benzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 
Vinyl Chloride 

Arsenic 

RDX 
(total) 

Medium Medium 
EPC EPC 

Value Units 

9.62E-02 mg/L 

7.30E-04 mg/L 

6.25E-04 mg/L 
1.20&03 mg/L 

8.60604 mg/L 

1.90E-03 mg/L 

4.llE+OO mg/L 

1.95E-02 mg/L 

1.63E-02 mglL 

5.31E-04 mg/L 

9.62E-02 mglL 

7.30E-04 mg/L 

6.25E-04 mg/L 

1.20E-03 mglL 

8.60E-04 mg/L 

1.90E-03 mg/L 

4.11E+CO mg/L 

1.95E-02 mglL 

1.63E-02 mg/L 

5.31 E-04 mglL 

Route 
EPC 

Value 

9.62E-02 

7.30E-04 

6.25E-04 

1.20E-03 

8.60E-04 

1.90&03 

4.1lE+OO 

1.95E-02 

1.63E-02 

5.31 E-04 

9.62E-02 

7.30E-04 

6.25E.04 

1.20E-03 

8.80E-04 

1.90E-03 

4.11E+OO 

1.95E-02 

1.63E-02 

5.3lE-04 

Route 
EPC 
Units 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mglL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk ’ (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.2E-04 mg/kg-day 2.00E-01 OWkQ-day)-’ 2.5E-05 

M 9.4E-07 mg/kg-day 5.705-02 (mglkg-day)“ 53E-08 

M 8.OE-07 mglkg-day S.lqE-02 (mglkg-day).’ 7.3E-08 

M 1.5E-06 mg/kg-day 2.90E-02 (mg/kg-dayy’ 4.5E-08 

M 1 .lE-08 mglkg-day 6.10E-03 (mglkg-day).’ 6.7E-09 

M 2.4E-06 mg/kg-day 5.20E-02 (mg/kg-day)” 1.3E-07 

M 5.3E-03 mg/kg-day 1 .lOE-02 (mg/kg-day).’ 5.8E-05 

M ZSE-05 mg/kg-day 1.90EcOO (mglkg-day).’ 4.7E-05 

M 2.1 E-05 mglkg-day 1.50E+OQ (mg/kg-dayr’ 3.1 E-05 

M 6.8E-07 mglkg-day 1 .lOE-01 (mg/kg-day)-’ 7.5E-08 

1.6E-04 

M 1.7E-05 mc%+ay 2.00E-01 (mg/kg-day)” 3.4&06 

M 9.6E-08 mg/kg-day 5.70E-02 (mglkg-days’ 5.5E-09 

M 4.1E-08 mg/kg-day 9.1 OE-02 (mg/kg-day)” 3.7E-09 

M 2.7E-07 mglkg-day 2.90E-02 (mglkg-dayr’ 7.7E-09 

M l.lE-07 mg/kg-day 6.lOE-03 (mglkg-day).’ 6.6E-10 

M 1.8E-06 mg/kg-day 5.20E.02 (mglkg-days’ 9.3E-08 

M 1 .OE-03 mg/kg-day 1 .lOE-02 (mg/kg-dayy’ l.lE-05 

M 1.3E-06 mglkg-day 1.90E+OO (mg/kg-day)” 2.6E-06 

M 9.5E-07 mg/kg-day 1.50E+OO (mg/kg-day)-1 1.4E.06 

M 2.9E-07 mg/kg-day 1 .lOE-01 (mglkg-day)-1 3.2E-08 
1 SE-05 
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SITE 4 -TABLE 8.11a. CENTRAL TENDENCY EXPOSURE (GTE) 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

halation 1 ,I ,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 

1,2Dttlorcethane 

Benzene 

Chlombenzene 

Chloroform 

Tetrachloroethene 

Trichkxoethene 

Vinyl Chloride 

cis-1 ,Bdi&loroethene 

962E-02 mg/L 

7.30E-04 mg/L 
625E-04 mg/L 

1.20E-03 WL 
2.2OE-02 mg/L 

I 
8.60E-04 mg/L 

1.90E-03 mg/L 
4.11EtOO mglL 

1.95E-02 mg/L 

2.70E-01 mg/L 

Route 

EPC 

Value 

1.83E-02 

1.99E-04 

1.94E-04 

4.68E-04 

7.35E-03 

2.82E-04 

5.69P04 

134E+00 

8.37E-03 

9.80E-02 

;; / yT!;t; 

(mglm - min) A 
(mglm3- miii) R 
(mglms- min) R 
(mg/m3- min) R 
(mg/m3- min) R 

~ 

(mg/m3- min) R 
(mg/m3- min) A 
(mg/m3- min) R 
(mglms- min) R 
(ma/ma- min) R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 11 1.9E-04 

15E-05 

16E-07 

1.6E-07 

3.6E-07 

59E-06 

2.3E-07 

4.6E-07 

l.lE-03 

6.7E-06 

7.7E-05 

I Units 
I 1 

mg/kg-day 1 2.OOE-01 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mqlkg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

560E-02 

9.10E-02 

2.90E-02 

8.10E-02 

2.OOE-03 

6.OOE-03 

3.06E-01 

(mg/kg-day).’ 

(mg/kg-day)” 

(mg/kg-day)’ 

(mg/kg-day).’ 

(mglkg-day)” 

(mglkg-day)” 

(mglkg-day).’ 

(mglkg-day).’ 

(mg/kg-day)’ 

(mglkg-day)” 

2.9E-06 

8.9E-09 

1.4E-08 

l.lE-08 

1.8E-08 

9.1E-10 

6.5E-06 

2.OE-06 
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SITE 4 -TABLE 4.12 

Exposure 
Route 

lramete 

t-&de 

Parameter Deflrdtion 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 -CHEMICAL BURIAL AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Rationale/ 

2,190 EPA 198% 

95%UCL EPA 1993a 

6.970 EPA 1997a 

Chemical-specdic EPA 1992d 

1 Professional judgmant 

350 EPA 1993a 

9 EPA 1993a 

15 EPA 198% 

0.25 EPA 1992d 

25.550 EPA 188% 

2,190 EPA 19s9a 

Derived FosterSChrostowski 1987 

10 EPA 1991 

350 EPA 1993a 

Derived Foster&Chros,owski ,987 

6 EPA 1993a 

15 EPA 1999a 
0.025 FOSter&Ch,ostowsW ,987 

1s EPA 1992d 
20 Professional judgement 

25,550 EPA 1999a 
2.190 EPA 199% 

Daily intake calculations 
Ingestion Intake = (IRgw x EF x ED) I (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

CTE 
Ratlonald 
Reference 
EPA 1993a 
EPA 1997a 

Em 1993a 

EPA 1w3a 

EPA 1999a 

EPA 1989a 

EPA 198% 

EPA 1993a 

EPA 1997a 

EPA 1992d 

Prcdessional J”dgam*“f 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1992d 

EPA 1999a 

EPA 1991 

EPA 1993a 

Foster 8 Chraslowski 1987 

EPA 1993a 

EPA 198% 
Foster 8 chrostowski 1987 

EPA 1992d 
Professional Judgement 

EPA 1889.9 
EPA 198% 

Intake Equatlonl 

Model Name 

“xlRwxEFxED 
BWXAT 

4wentxE”x EFxEDxA 
SWXAT 

hmnic Daily Make (COI) (mdkgday)= 

xlRshxKxEFxED 
BWxATxRaxCF 

= 08 + exppa x Dt)/Ra ,exp(Ra, x (Ds-D 

Cancer Ingestion Intake(RME) = 5.48E-03 Cancer Ingestion Intake(CTE) = 1.22E-03 
Noncancer Ingestion Intake(RME) = 6.39E-02 Noncencer Ingestion Intake(CTE) = 4.27E-02 

Cancer Dermal Intake(RME) = 3.82E+Ol Cancer Dermal Intake(CTE) = 8.51 E+OO 
Noncancer Dermal Intake(RME) = 4.46E+02 Noncancer Dermal Intake(CTE) = 2.98E+02 

WO4GWC TaMeC1 ‘VI 9.45 AM 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND ’ 
DATE: 09/15/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((teventQ1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL’1000 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

tChlorobenzene 
.-_- _- -.-_- _. -.. 

I 2.20E-02 I I 0 I I l.OOE+OO I 2.5 

. -. -. - - . -. - 
Vinvl Chloride 

_ 
IMlarlrlanf?se 

-.-_-. _- ..__- _- I -.--- -- 
I 7.43E+OO 1 I i I I I 2.50E-01 I 1 1 i.OOE-03 I I 1.86E-06 
] 7.; !OE-03 I 250E-01 1 .OOE-03 1.80E-09 
1 9.25E-03 I 2.50E-01 1 .OOE-03 2.31 E-09 
1 531E-04 0 4.75E+OO 2.50E-01 1.98E+OO 1.90E-02 7.41 E-04 1.96E-08 

Mercuq 
Selenium 
RDX 
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SITE 4 -TABLE 7.12 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

1,1,2-Trichlor~~thane 

1,2-Dichlorcethane 

Benzene 

Chlorobenrene 

Chloroform 

Tetrachlom?thens 
Trichloroethene 

Vinyl Chloride 

cis-1.2-dichlorcethene 

Antimony 

Arsenic 

Barium 

Cadmium 

Iron 

Manganese 

Mercury 

Selenium 

RDX 

(total). 

7.3OE-04 meiL 
6.25E-04 WL 
1.2OE-03 WL 
2.20E.02 WY- 
6.60E-04 ma 
1 JOE-03 WL 
4.llE+M) WY- 
1.95E-02 WJL 
2.7OE-01 men. 
1.23E-03 mg/L 
1.63E-02 wL 
1.57E.01 md 
2.04E-03 ma’!- 
3.29Et02 WL 
7.43E+@3 mg/L 
7.20E-03 mQll 
9.25E-03 WL 
5.31 E-04 WL 

7.30E.04 

6 25E-04 

1 .ZOE-03 

2.20E-02 

6.6oE-04 

1 .QOE-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

1.23E.03 

1.63E-02 

1.57E-01 

2.04E-03 

3.29E+02 

7.43E+OO 

7.2OE.03 

9.25E-03 

5.3lEO4 

M 4.7E-05 wQ-day 4.OOE-03 w@-day NA NA 1.2E-02 

M 4.OE-05 m@Way 3.00E-02 wh-dw NA NA 1.3E-03 

M 7.7E-05 m@g-day 3.OOE-03 wWW NA NA 2.6E-02 

M 1.4E-03 mW@-day 2.00E-02 mglkgdw NA NA 7.OE-02 

M 5.5E-05 w%day 1 ME-02 mW-W NA NA 5.5E-03 

M 1.2E-04 w%-dw 1 JOE-02 Wg-W NA NA 12E-02 

M 2.6E-01 WbW 6.OOE-03 W’WW NA NA 4.4E+Ol 

M 1 2E-03 WWay mvWW NA NA 

M 1.7032 WkNay 1.00E-02 WWay NA NA 1.7E+OO 

M 7.9E-05 m?‘M-W 4.OOE-04 WWW NA NA ZOE-01 

M 1 .OE-03 mglkg-day 3.OOE-04 WWdaY NA NA 3.5Et00 

M l.OE-02 wWW 7.OOE-02 mgncg-day NA NA 1.4E-01 

M 1 3E-04 wWW 5.OQE-04 WW-W NA NA 2 6E.01 

M 2.1 E+Ol w&-day 3.00E-01 vJwW NA NA 7 OE+Ol 

M 4.6E-01 wJWW 2.OQE-02 wW#Jay NA NA 2.4EtOl 

M 4.6E-04 mc#Wday 3.OOE-04 wW-day NA NA 1.5E+00 

M 5.9E-04 WM-day 5.OOE-03 WW-day NA NA 1.2E-01 

M 3.4E-05 wW-W 3.OOE-03 m&t-W NA NA l.lE-02 

1.5E+02 
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SITE 4 -TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYbIND 

1 ,I ,P-Tdchloroethene 

1.2.Diihloroelhane 

BelUelle 

Chlorobenzene 

Chloroform 

Telrechloro-ethene 

Tdchloroethene 

Vinyl Chloride 

cis-1,2dichloroethene 

Anlimcny 

Arsenic 

Baiium 

Cadmium 

Ircl-! 

Manganese 

MWCU~ 

Selenium 

RDX 

7.3OE-04 

625E54 

1.20E53 

2.20E52 

6.6oE-04 

1.90E-03 

4.1 lE+00 

1.95E-02 

2.70E-01 

1.23E53 

1.63E-02 

1.57E-01 

2.04E-03 

3.29E+OZ 

7.43E+W 

7.20E-03 

9.25E-03 

5.31E-W 

7.30E-04 

6 25E54 

1 20E53 

2.20E-02 

6 60E-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

1.23E53 

1.63E-02 

1.57E51 

2.04E-03 

3.29E+02 

7.43E+OO 

7.20E-03 

9 25E-03 

5.31 E-04 

2 9E-06 

12E-06 

7.9E-06 

3.6E-C4 

3.2E-06 

5.3E-05 

3.OE52 

4.OE-05 

9 7E-04 

1.4E-07 

3.5E-05 

1.7E-05 

2 3E-07 

3.7E-02 

6.3E-04 

6.OE-07 

l.OE-06 

6.7E-06 

4.OOE.03 

3.00E-02 

3.OOE-03 

2.OOE-02 

l .ZOE-02 

1 JJOE-02 

6 OOE-03 

1 WE-02 

6.OOE-05 

3.00E-04 

4.90E-03 

1.25655 

3.COE-01 

6.cOE-04 

2.10E-05 

5.CQE-03 

3.03E-03 

NA NA 7.1 E-04 

NA NA 4.OE-05 
NA NA 2 6E53 
NA NA 1.6E-02 
NA NA 3 2E54 
NA NA 5.3E-03 
NA NA 5.OE+CQ 
NA NA 

NA NA 9 7E52 
NA NA 2.3E-03 
NA NA 1.2E-01 

NA NA 3.6E-03 
NA NA 1.6E-02 

NA NA 1.2E-01 
NA NA 1 .OE+cO 
NA NA 3.6E-02 
NA NA 2.lE54 
NA NA 2 9E53 

-̂- ^̂  
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SITE 4 -TABLE 7.12. REASONABLE MAXIMUM EXPOSURE @ME) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

EXpoSUre 

Route 

Chemical 

01 Potential 

Medium 

EPC 

Vakle 

9.62E-02 

7.3OE-04 

6.25E-04 

1.20E-03 

2.20E-02 

66OE04 

1.90E.03 

4.11 E+OO 

1 95E-02 

2.70E-01 

Route 

EPC 

Value 

1.B3E-02 

1.99E-04 

1.94E-04 

4.66E-04 

7.35E-03 

2 62E-04 

5.69E-04 

1.34E+OO 

6.37E-03 

9.60E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 

EPC 

Units 

(ms/m’- min) 

(mg/m>- min) 

(m#m’- min) 

(ms/m”- min) 

(@ma- min) 

(m@m’“- min) 

(mg/m’- min) 

(mum’- min) 

(n-@m’- min) 

(ma/m’- min) 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

Intake 

(Non-Cancer) 

1.9E-03 

2.OE-05 

2.OE-05 

4.7E-05 

7.4E-04 

2.9E-05 

5.6E-05 

1.4E-01 

6.5E-04 

9.7E-03 

Intake 

(Non-Cancer) 

Units 

mg/kg-W 

*wW-W 

*WkW 

*g/kg-day 

*wWW 

w’%-day 

*g/kg-day 

*WWday 

*g/kg-day 

*g/kg-day 

- 
Total I 

Reference 

DOS0 

1.40E-03 

1.70E-03 

1.70E52 

6.60E-05 

1.40E-01 

- 
lard index 1 

Reference 

Dose Units 

- 
w&WY 

*wQ-day 

*Wk-day 

*@wW 

*@d-W 

*glkg-day 

*aNeW 

*g/kgdw 

*g/kg-W 

*g/Way 

I 

Reference 

;oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure RoutesPathw~ys 

Hazard 

Quotient 

1.4E-02 

2.6E-02 

4.4E-02 

3.3E-01 

4.lE.04 

4.2E-01 
- 

1.5E+02 - 
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SITE 4 -TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

r 
lfl 

D 

1,1,2-Trichloroethane 

1,2-Dichloroethane 

Tetracblorcethene 

Trichloroethene 

Tetrachloroethene 

Trichlorcethene 

W04GWChildRas Table8 Page 1 of 2 9/l 5/00 lo:09 AM 



SITE 4. TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 
Receptor Age: Child 

rhalation 1.1,2,2-Tetrachloroethane 

1 .l ,2-Tnchloroethane 

1 ,QDichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachlorcethene 

Trfctrlorcethene 

Vinyl Chloride 

cis-1 ,2-dichloroethene 

Medium 

EPC 
Value 

9.62E-02 

7.30E.04 

6.25E-04 

1.20E-03 

220E-02 

8.60E-04 

1.90E-03 

4.11E+OO 

1.95.E.02 

2.70E-01 

Medium 

EPC 

Units 

mg/L 
mglL 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mglL 

WL 

Route Route -L- EPC EPC 

Value Units 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

1.6E-04 mglkg-day 

1.7E-06 mg/kg-day 

1.7E-06 mg/kg-day 

4.1E-06 mglkg-day 

6.4E-05 mg/kg-day 

2.4E-96 m&t/kg-day 

4.9E-06 mg/kg-day 

1.2E-02 mg/kg-day 

7.3E-05 mg/kg-day 

8.3E-04 mglkg-day 

Cancer Slope 

Factor 

2.OOE-01 

5.60E-02 

9.10E-02 

2.90E-02 

E.lOE-02 

2.OOE-03 

6.OOE.03 

3.00E-01 

Cancer Slope 

Factor Units 

(mglkg-day)” 

(mglkg-day)” 

(mglkg-day).’ 

(mg/kg-day).’ 

(mglkg-day)” 

(mg/kg-day)’ 

(mglkg-day)“ 

(mglkg-day).’ 

(mglkg-day).’ 

(mg/kg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

3.2E-05 

9.7E-06 

1.5E-07 

1.2E-07 

2.OE-07 

9.9E-09 

7.OE-05 

2.2E-05 

1.2E-04 

8.8E-04 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 0911 s/o0 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 1 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((teventf(1 + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (lU1000 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 lORGANlC ORI 1’ (HR) tevent T WR) 1 IKp (CM/HR) 1 1 B 1 DAevent 1 

-.-...-.--... -..- _-_- - 

i 1.20E-03 1 0 

9.OOE-03 2.50E-02 9.38E-07 

8.40E-03 1.1 OE-02 5.23E-09 

5.30E-03 3.00E-03 2.21 E-09 

2.1 OE-02 1.30E-02 1.45E-08 

4.1 OE-02 6.90E-02 6.68E-07 

8.90E-03 9.30E-03 593E-09 

4.80E-02 2.50E-01 9.77E-08 
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SITE 4 -TABLE 7.1% CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium: Groundwater 

Exposure Medium Groundwater 

Chlorobenzene 

Tetrachtoroethene 

Tdchloroethene 

Medium 

EPC 

Value 

9.62E-02 

7.30EO4 

6 25E-04 

1.20E-03 

2 20E-02 

6 60E-04 

1.90E-03 

4.llE+OO 

1.95E-02 

2.70E-01 

1.23E-03 

1.63E-02 

1.57E-01 

2.04E-03 

3.29E+02 

7.43E+00 

7.20E-03 

9.25E-03 

5.31E.04 

Medium 

EPC 

Units 

m@L 

me/L 

mgn 

ma 

m@L 

m@L 

m@L 

m@L 

m@L 

men 

m@L 

m@L 

ma/L 

m@L 

m@J- 

ma 

me/L 

WL 

mgR 

Route 

EPC 

Value 

9.62E-02 

7 3OE-04 

6.25E-04 

1.20E-03 

2.20E-02 

6.6OE-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

1.23E-03 

1.63E-02 

1.57E-01 

2.04E-03 

3.29Ei02 

7.43E+CO 

7.20E-03 

9 25E-03 

5.31 E-04 

Route 

EPC 

Units 

mti 
m@L 
m@L 
m@L 
m@L 
m@L 
m@L 
m@L 
m@L 
ma/L 
m@L 
m@L 
m@L 
ma/L 
m@L 
m@L 
ma/L 
m@L 
m@L 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

M 4.1 E-03 

M 3.1 E-05 

M 2 7E-05 

M 5.1 E-05 

M 9 4E-04 

M 3.7E-05 

M 6 1 E-05 

M 1 BE-01 

M 6.3E-04 

M l.ZE-02 

M 53E-05 

M 7.0~.04 

M 6.7E-03 

M 8.7E-05 

M 1.4E+Ol 

M 3 2E-01 

M 3 Ifs-04 

M 4.OE.04 

M 2.3E-05 

Reference 

Dose 

6.M)E-02 

4.COE-03 

3 0x-02 

3.00E.03 

2.WE-02 

1 .OOE.O2 

1 .M)E-02 

6.OOE-03 

1 .ooE-02 

4.00E-04 

3.OOE-04 

7.OOE.02 

5.00E-04 

3.00E.01 

2 (ME02 

3.COE-04 

5.CQE-03 

3 COE-03 

Referenci 

Dose Units 

Reference 
Zoncentratbon 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

:oncenttation 

Units 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

6.9E-02 

7.6E-03 

6.9E-04 

1.7E-02 

4.7E-02 

3.7E-03 

61E-03 

2.9E+Ol 

1 ZE+oo 

1.3E-01 

2.3E+W 

9 6E-02 

1.7E-01 

4.7EtOl 

1.6E+Ol 

1 .OE+OO 

7.9E02 

7.6E-03 

9.7E+Ol A 
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SITE 4 -TABLE 7.12% CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE 0AK:SlLVER SPRING. MARYLAND 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

1 .1,2-Tdchlorcethane 

1 ,P-Dichloroelhane 

Benzene 

Chlorobenzene 

Chlorolorm 

Tetrachlorcethene 

Trichloroeihene 

Vinyl Chloride 

cis-1.2dichloroelhene 

Antimony 

Arsenic 

Barium 
Cadmium 

l0l 

Manganese 

Mercury 

Selenium 

RDX 

(total) 

7.30E-04 w 
6.25E-04 mfl 
1.20E-03 mgn 
2.206-02 WL 
6.6OE-04 wa 
1.9OE-03 fW- 
4.11E+C0 w 

1.95E-02 WL 
2.70E-01 m@ 
1.23E-03 mgn. 
1 Jj3E-02 m* 
1.57E-01 me/L 
2.04E-03 WJ- 
3.29Et02 mgR. 
7.43EtOO mgn 
7.20E-03 we- 
9.25E-03 mg/L 
5.31E-M man 

73OE-04 

6.25E-04 

1.20E-03 

2.20E-02 

6.60E-04 

1.90E-03 

4.llE+00 

1.95E-02 

2.70E-01 

1.23E-03 

1.63E-02 

1.57E-01 

2.04E-03 

3.29E+02 

7.43E+00 

7.20E-03 

9 25E-03 

5 31E-04 

1.6E-06 

6.6E-07 

4.3G06 

2.OE-04 

1 6E-06 

2.9E.05 

1 6E-02 

2.2E-05 

5.3E-04 

6.1E-06 

1.5E-05 

7.6E-CB 

1 .OE-07 

1.6E-02 

3.7E-04 

3.6E-07 

4.6E-07 

4 BE-06 

4.COE-03 

3.OOE-02 

3.COE-03 

2.00E-02 

1 WE-02 

1 GQE-02 

6.@JE-03 

1.00E-02 

6.ooE-05 

3.CQE-04 

4.90E-03 

1.25E-05 

3 OQE-01 

B.OOE-04 

2 lOE-05 

5.OOE-03 

3.OOE-03 

NA NA 3.9E-04 
NA NA 2 2E-05 

NA NA 1.4E-03 

NA NA 9.9E-03 

NA NA 1.6E-04 

NA NA 2.9503 
NA NA 2.7E+OO 
NA NA 

NA NA 5 3E-02 
NA NA 1 .OE-03 
NA NA 5.lE-02 

NA NA 1.6E-03 
NA NA 6.1 E-03 

NA NA 5.5E-02 

NA NA 4.6E-01 

NA NA 1.7E-02 

NA NA 9.2E05 

NA NA 1.6E-03 

, 3.4E+Q3 
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]Scenarfo Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwatel 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

EPC 

Value 

9.62E-02 

7.30E-04 

6 25E-04 

1.20E-03 

2 20E-02 

6.6OE.04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

Medium 

EPC 

Units 

SITE 4 -TABLE 7.12% CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ROUte 

EPC 

Value 

1.63E-02 

1.99E-04 

1.94E-04 

4.66E-04 

7.35E-03 

2.62E-04 

5.69E-04 

1.34E+OO 

8 37E-03 

9.60E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 

EPC 

Unite 

(mq/m’- min) 

(mgm’- min) 

(wm3- min) 

(nglm’- min) 

(m$m’- min) 

(ms/m’- min) 

(mg/m”- min) 

(mglm’- min) 

(ma/m”- min) 

(mg/m’- min) 

I 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

A 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

6.9E-04 

7.4E-06 

7.3E-06 

1.6E-05 

2.6E-04 

l.lE-05 

2.1E-05 

5.OE-02 

3 lE-04 

3.6E-03 

Intake 

(Non-Cancer) 

Units 

- 
Total t 

1.40E-03 

1 70E-03 

1 7OE-02 

8 60E.05 

1.40E.01 

:ard 

+ l- 
ross All Exposure Routes/Pathways 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Zoncentration 

Units 

* .,. 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

5.2E-03 

1 .OE-02 

1.6E-02 

12E-01 

1.5E-04 
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SITE 4 - TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water 
Receptor Pooulation: Resident 
Receptor Age: Child 

1 ,1,2-Trichloroethane 

1,2-Dkhloroethane 

Tetrachloroethene 

Triiloroethene 

1 .1,2-Trtchloroethane 

1,2-Dichloroethane 

Tetrachloroethene 

Trichloroethene 

W04GWChildResCTE Table9 Page 1 of 2 9/l 5100 lo:09 AM 



SITE 4 - TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Receptor Age: Child 

halation 1 .1,2,2-Tetrachloroethane 9.82E-02 

1 .l ,P-Trichloroethane 7.30~~04 

1 ,P-Dichlorosthane 8.25~~04 

Benzene 1.20&03 

Chlorobenzene 2.206-02 

Chlorofon 8.60604 

Telrachloroethene 1.90E-03 

Trichloroethene 4.1iE+OO 

Vinyl Chloride 1.95E-02 

cis.l,2-dtiloroethene 2.70E-01 

Medium 

EPC 

Value 

- 
I 

~ - 

Medium 

EPC 

Units 

mg/L 
mglL 

mg/L 

melL 
mg/L 

mglL 

mg/L 

mglL 

mglL 

mglL 

Route 

EPC 

Value 

1.83E-02 

1.99E-04 

I .94E-04 

4.88E-04 

7.3x-03 

2.82E-04 

5.69E-04 

1.34E+OO 

8.37E-03 

9.60E-02 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Route 

EPC 

Units 

(mg/mJ- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m’- min) 

(mg/m3- min) 

(mg/m’- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

2.OE-05 

2.1E-07 

2.1 E-07 

5.OE-07 

7.9E-06 

3.0&07 

6.1 E-07 

1.4E-03 

9.0&06 

1 .OE-04 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/$-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

2.OOE-01 

5.80E-02 

Q.lOE-02 

2.90E-02 

E.lOE-02 

2.00E-03 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

(mglkg-day).’ 

(mglkg-day).’ 

(mglkg-day)” 

(mglkg-dayF’ 

(mglkg-day).’ 

(mg/kg-day)” 

(mglkg-clayr’ 

(mg/kg-day)” 

(mg/kg-day)” 

(mglkg-day).’ 

Total Risk Across All Exposure RoutedPathways 

Cancer 

Risk 

3.9&06 

1.2E-08 

1.9E-08 

1.5E-08 

2.4E-08 

1.2E-09 

E.tiE-06 

2.7E-06 

1.5E-05 

1.8E-04 
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SITE 4 - TABLE 4.13 

Receptor Population: Full Time Worker 

Exposure Parameter 

Route Code 

Parameter Definition Units 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Cair Chemical Concentration in Air (m9M 

IRa Inhalation Rate (m3ihr) 

EF Exposure Frequency (days/year) 

ED Exposure Duration (years) 

ET Exposure Time (hr/day) 

BW Body Weight (kg) 

AT-C Averaging Time (Cancer) (days) 
AT-N Averaging Time (Noncancer) (days) 

CTE 

Value I 

CTE 

I 

Intake Equation/ 

Rationale/ Model Name 

Derived EPA 1989a Derived 

2.5 EPAlQEQa 2.5 

250 EPA 1993a 219 

25 EPA 1993a 9 

8 Professional judgement 4 

70 EPA 1989a 70 

25,550 EPA 1989a 25,550 

9,125 EPA 1989a 3,285 EPA 1989a I 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989.a 

EPA 1989a 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CairxIRaxETxEFxED 
BWxAT 

uaw IntaKe C;aIculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer lnhalation.lntake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1.1 OE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8.57E-02 
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SITE 4 -TABLE 7.13. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1,i ,P-Trichlometh~e 

1 ,P.Dichloroethane 

Tetrachlorcethene 

Total Hazard index Across All Exposure Routes/Pathways 1 1.2E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard CatCUlatfon. 
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SITE 4 -TABLE 9.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air 
Receptor Population: Full Time Worker 

Exposure 
Route 

Chemical 
of Potential 

Concern 

halation 1 ,1.2,2-Tetrachloroethane 

1 ,l ,P-Trichloroethane 

1 ,2-Dtchloroetlrane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichkxcethene 

Vinyl Chloride 

cis-1 ,Qdichlorcethene 
I(total) 

Medium Medium 
EPC EPC 

Value Units 

9.62E-02 

7.3OE-04 

6.25E-04 

1.20E-03 

2.20G02 

8.60E-04 

1.90E-03 

4.11E+OO 

1.95E-02 

2.70E-01 

mg/L 

mg/L 

WL 

mg/L 

mglL 

WL 

me/L 

mg/L 

mg/L 

mglL 

Route 
EPC 

Value 

5.37E-05 

1.03~~06 

1.20E.06 

7.70G06 

8.67E-05 

4.55E-06 

2.74E-05 

3.94E-02 

5.43E-04 

1.23E-03 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Route 
EPC 
Units 

mglm3 

mglm3 

mglm3 

mglm’ 

mglm3 

mglm’ 

mg/m3 

mg/m3 

mglm3 

mglm3 

EPC Selected 
for Risk 

Calculation (1) 

A 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 
(Cancer) 

3.6E-06 

7.2E-08 

8.4E-08 

5.4E-07 

6.1 E-06 

3.2E-07 

1.9E-06 

2.8E-03 

3.8E-05 

8.6E-05 

Intake 
(Cancer) 

Units 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 
Factor 

2.00E-01 

5.60E-02 

9.10E-02 

2.90E-02 

B.lOE-02 

2.00E-03 

6.OOE-03 

3.00E-01 

Cancer Slope 
Factor Units 

(mglkg-day)” 

(mglkg-day)” 

(mglkgday)’ 

(mg/kg-day).’ 

(mg/kg-day).’ 

(mglkg-day)” 

(mglkg-day)’ 

(mglkg-day).’ 

(mglkg-day)” 

(mg/kg-day)” 

Cancer 
Risk 

7.5E-07 

4.OE-09 

7.6E-09 

1.6E-08 

2.6&08 

3.8E-09 

1.7E-05 

l.lE-05 

2.9605 

2.9E-05 
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SITE 4 -TABLE 7.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULLTIME WORKERS TO INDOOR AIR 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Groundwaler 

Exposure Medium: Air 

1 .l,P-Trichloroethane 7.30E-04 WL 1.03E.06 6.6E-06 m@kg-day WWW 
NA NA 

1.2.Dichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Tdchloroethene 

Vinyl Chloride 

cis-1,Zdichloroethene 

6.25E-04 

1.20E-03 

2.2OE-02 

&WE-04 

1.9OE-03 

4.11E+M) 

1.2OE-06 

7.70E-06 

6.67E-05 

4.55E.06 

2 74E-0.5 

3.94E-02 

1 .OE-07 

6.6E-07 

7.4E-06 

3.9E-07 

2.3E-06 

3 4E-03 

4.7E-05 

1 lE-04 

1.40E-03 

1.70E-03 

1.70E-02 

8 60E-05 

1 40E-01 

NA NA 7.4E-05 

NA NA 3 9E-04 
NA NA 4.4E-04 
NA NA 4 5E-03 
NA NA 1 7E-05 
NA 

NA 

1 95E-02 mslL 5.43E-04 

1 23E.03 

mgm’ 

mglm’ 

R wWdw 

m&-day 

NA NA 

2.70E-01 m& R NA NA 

5.5E-03 

A -_^-- %z .._1^.._ u.;lc-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
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SITE 4 - TABLE 8.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

lScenarfo Timeframe: Future 
Medium: Gmundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air 
Receptor Population: Full Time Worker 
Receptor Age: Adult 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

halation 1 .1,2,2-Tetrachlorcethane 

1 ,1,2-Trfchloroethane 

1 ,P-Dichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachlorcethene 

Trichloroethene 

Vinyl Chloride 

cis-1 .Pdichloroethene 
I(total) 

962E-02 

7.30E-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

Medium 
EPC 
Units 

mg/L 

mg/L 

me/L 

mg/L 

WL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 
EPC 

Value 

5.37&05 

1.03~~06 

1.20E-06 

7.70E-08 

667E-05 

4.55Ee06 

2.74E-05 

3.94E-02 

5.43G04 

1.23E-03 

(I) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Route 
EPC 
Units 

mglm3 

mglm3 

mglm’ 

mglms 

mglm3 

mglm3 

mglm’ 

mglm3 

mglm3 

mglm3 

EPC Selected 
for Risk 

Calculation (I) 

. R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 
(Cancer) 

5.9E-07 

l.lE-08 

1.3E-06 

8.5E-08 

9.6E-07 

5.OE-06 

3.OE-07 

4.3E-04 

6.OE-06 

1.4E-05 

Cancer Slope 
Factor 

mg/kg-day 2.DOE-01 (mglkg-day)” 

mg/kg-day 5.60E-02 (mglkg-day)’ 

mg!kg-day 9.10E-02 (mglkg-day).’ 

mg/kg-day 2.90E-02 (mglkg-day).’ 

mglkg-day (mglkg-day).’ 

mg!kg-day 8.10E-02 (mg/kg-day).’ 

mg/kg-day 2.OOE-03 (mglkg-day)” 

mg/kg-day 6.OOE-03 (mg/kg-day)“ 

mg/kg-day 3.OOE-01 (mglkg-day)” 

mg/kg-day (mg/kg-day)“ 

Total Risk Across All Exposure Routes/Pathways 

Cancer Slope 
Factor Units 

Intake 
(Cancer) 

Units 

Cancer 
Risk 

1.2E-07 

8.4E-10 

1.2E-09 

2.5E-09 

4.1E-09 

6.OE-10 

2.6E-06 

1.8E-66 

4.5E-06 

4.5E-06 

W04inhFlWCTE Table8 9/15/00 IO:22 AM 



SITE 4 -TABLE 4.14 

Exposure 
Route 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Full Time Worker 

Receptor Age: Adult 

Paramete Parameter Definition I Units I RME I RME I CTE I CTE I Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Cair Chemical Concentration in Air (Wd Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate of volatiles (m%) 2.5 EPA 1989a 2.5 EPA 1989a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a BWxAT 

ED Ewosure Duration Wars) 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 
AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

EPA 1989a 3,285 EPA 1989a 

Daitv intaKe L’alculatlons 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1 .lOE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8,57E-02 

W041nt ut TableQ1 91’ ‘0:22 AM 



SITE 4 -TABLE 7.14. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1.2.Dichlorcethane 

Chlorobenzene 

Telrachlorcethene 

Tdchloroelhene 

(1) Specify Medium-Specific(M) or Route-Specific (I?) EPC selected for hazard calculation. 
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SITE 4 -TABLE 8.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

lhalation 
: 

1 ,1,2.2-Tetrachloroethane 

1 ,l ,P-Trichloroethane 

1 ,BDichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

(total) 

9.62E-02 

7.3OE-04 

6.25E.04 

1.20E-03 

2.20E-02 

8.60E-04 

1 .QOE-03 

4.11E+OO 

l.Q5E-02 

2.70E-01 

Medium 

EPC 
Units 

mg/L 

mgR 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mglL 

Route 
EPC 

Value 

2.73E-07 

3.80E-09 

4.09E-09 

1.77E-06 

2.18E-07 

1 .lOE-08 

5.62E-06 

8.44E-05 

l.O5E-06 

3.19E-06 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation 

Route 
EPC 
Units 

mglm3 

mg/m3 

mglm3 

mg/m3 

mglm’ 

mg/m3 

mglm’ 

mglm’ 

mglm’ 

mglm3 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

intake 
(Cancer) 

1 .QE-08 

2.7E-10 

2.9E-10 

1.2E-09 

1.5E-06 

7.7E-10 

3.9E-09 

5.9E-06 

7.3E-06 

2.2E-07 

Intake 
(Cancer) 

Units 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mgkg-day 

Cancer Slope 
Factor 

2.OOE-01 

5.6OE-02 

9.lOE-02 

2.90E-02 

6.10E-02 

2.00E-03 

6.OQE-03 

3.00E-01 

Cancer Slope 
Factor Units 

(mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-days’ 

(mg/kg-day)” 

(mglkg-day)” 

(mglkg-day)” 

(mg/$-day).’ 

(mglkg-day).’ 

(mg/kg-day).’ 

(mglkg-dayy’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

3.8E-09 

1.5E-11 

2.6E-11 

3.6E-11 

6.2E-11 

7.8E-12 

3.5E-08 

2.2E-08 

6.1E-08 

6.1 E-08 
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SITE 4 -TABLE 7.14-a CENTRAL TENDENCY EXPOSURE (CTE) 

Chemical 

of Potential 

C0lh%m 

nhalation 1,1,2,2-Tetrachloroethae 

1 ,l ,P-Trtchlorcethane 

1.2.Diihlorcethane 

BenZeIie 

Chlorobnzene 

Chlorofoml 

Tetrachloroethene 

Tiichloroethene 

Vinyl Chloride 

cis-1 ,Pdichtoroethene 

Medium 

EPC 

ValW 

9.62E-02 

7.3OE-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-M 

1.90E.03 

4.11E+OO 

1.95E-02 

2.70E-01 

Route 
EPC 

Value 

2.73E-07 

3.6OE-09 

4.09E-09 

1.77E-06 

2.16E-07 

l.lOE.06 

5.62E-08 

6.44E-05 

1.05E-06 

3.19E-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 
Units 

mglm’ 

mglm3 

mglm’ 

mglm’ 

mg/m3 

mg/m3 

mglm’ 

mg/m3 

mglm3 

mg/m3 

EPC 

Selected 

for Hazard 
Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

A 

Intake 

(Non-Cancer) 

2.3E-06 

3.3E-10 

3 5E-10 

1.5E-09 

1.9E-06 

9 4E-10 

4.6E-09 

7.2E-08 

9.OE-06 

2 7Ea7 

Intake 
(Non-Cancer) 

Units 

Reference 

DOS3 

1.40E-03 

1.70E-03 

1.70E-02 

8.60E-05 

1.40E.01 

Lard index 1 

Reference 

Dose Units 

Reference 

Zoncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Routes/ 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Quotient 

2.5E-07 

6.9E-07 

l.lE-06 

l.lE-05 

3.4E-06 

1.3E-05 

=izx= 
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SITE 4 - TABLE 8.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Worker 

Exposure 
Route 

halation 

Chemical 
of Potential 

Concern 

1 ,1,2,2-Tetrachloroathane 

1 ,1,2-Trtchloroethane 

1,2-Dichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

cis-1 ,Bdichloroethene 

(total) 

Medium Medium 
EPC EPC 

Value Units 

9.62E-02 mglL 

7.30E-04 mg/L 

6.25~~04 mglL 

1.20E-03 mglL 

2.2OE-02 mglL 

8.60~~04 mglL 

1.90E-03 mg/L 

4.11EtO6 mg/L 

1.95E-02 mglL 

2.70E01 mg/L 

Route 
EPC 

Value 

2.73E-07 

3.80E-09 

4.09E.09 

1.77E-08 

2.18E.07 

1 .lOE-08 

562E-08 

8.44E-05 

l.O5E-06 

3.19E-06 

Route 
EPC 
Units 

mglm’ 

mg/m3 

mglm3 

mglm3 

mg/m3 

mglm3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 3.OE-09 mg/kg-day 2.OOE01 (mg/kg-day).’ 6OE-10 

R 4.2E-11 mglkg-day 5.6&-02 (mglkg-day)” 2.3E12 

R 4.5E11 mglkg-day Q.lOE-02 (mglkg-day).’ 4.1E-12 

R 2.OE-10 mg/kg-day 2.90E-02 (mglkg-day).’ 57E-12 

R 2.4&09 mglkg-day (mg/kg-day)” 

R 1.2E-10 mg!kg-day 8.10E-02 (mglkg-day)“ 9.8E-12 

R 6.2E-10 mg/kg-day 2.00E-03 (mg/kg-day)’ 1.2E-12 

R 9.3E-07 mg/kg-day 6OOE-03 (mg/kg-day).’ 5.6E-09 

R 1.2E-08 mglkg-day 3.00E.01 (mglkg-day)’ 3.5E-09 

R 3.5E-08 mgikg-day (mg/kg-day).’ 

9.7E-09 

Total Risk Across All Exposure Routes/Pathways 9.7E-09 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calcutation. 
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SITE 4 - TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Child 

Receptor Age: Child (S-6 Years) 

Exposure Parameter Parameter Definition 

Route Code 

Inhalation Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

(w@ 

(m’lhr) 

(days/year) 

Wears) 

(hr/day) 

(kg) 

(days) 

(days) 

RME 

Value 

Derived 

1.2 

250 

6 

6 

15 

25,550 

2,190 

RME 

Rationale/ 
Reference 

EPA 1989c 

EPA 1996a 

EPA 1993a 

Professional judgement 

Professional judgement 

EPA 1989~ 

EPA 1989c 

EPA 1989c 

CTE 

Value 

Derived 

1.2 

219 

3 

4 

15 

25,550 

1,095 

CTE 

Rationale/ 
Reference 

EPA 1989c 

EPA 1996a 

EPA 1993a 

Professional Judgement 

Professional Judgement 

EPA 1989c 

EPA 1989c 

EPA 1989c 

intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mgikg-day)= 

CairxIRaxETxEFxED 
i3WxAT 

IJatlV ItItake L’alCUlZttlOflS 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(FiME) = 3.76E-02 Cancer Inhalation Intake(CTE) = 8.23E-03 
Noncancer Inhalation Intake(RME) = 4.38E-01 Noncancer Inhalation Intake(CTE) = 1.92E-01 
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SITE 4 -TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame Future 

Medium: Groundwater 

Exposure Medium: Air 

Expxure Point: lndwr Air 

Recwtor Population Dav Care Child 
Receptor A& Child (C-6 iears) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Intake 

(Non-Cancer) 

Intake Reference 

Dose 

Relerence Relerenca 

Concentration 

Units 

Hazard 

Quolient 
EPC 

Selected 

for Hazard 

Calculation (1) 

Reference 

Zoncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

sure Routt 

Chemical 

ol Potentiaf 

Concern 

Ihalaiion NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

1 .1,2.2-T@lrachioro+thane 

1 .l ,P-Tfichloroelhane 

1 ,P-Dichlorcethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichlorcethene 

Vinyl Chloride 

cis-1,2dichloroethene 

5.37E-05 

1.03E.06 

1.20E.06 

7.70E-06 

6.67E-05 

4.55E-06 

2.74E-05 

3 94E.02 

5.43E-04 

1 23E-03 

2.4E-05 

4.5E-07 

5.3E-07 

3.4E-06 

3 8E-05 

2.OE-06 

1.2E-05 

1.7E-02 

2 4E-04 

5.4E-04 

9.62E-02 

7.3OE-04 

6.25E.04 

1.20E-03 

2.20E-02 

6.6OE-04 

1.90E.03 

4.11E+OO 

1.95E.02 

2 70E-01 

1.40E-03 

1.70E-03 

1.70E-02 

6.60E-05 

1.40E-01 

3.6E-04 

2 OE-03 

2 2E-03 

2.3E-02 

B.fiE-05 

E.BE-02 

2.8E-02 :ard 
(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculation. 
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SITE 4 -TABLE 8.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

In ihalatlon 1 .I ,2,2-Tetracttlorcethane 

1 ,1,2-Tnchloroethane 

1,2-Dichloroathane 

Benzene 

Chlorobenzene 

Chlorofon 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

I&-l .2-dichloroethene 
I(total) 

Medium Medium 
EPC EPC 

Value Units 

962E-02 

7.30E-04 

6.25Eg4 

1.20E-03 

2.20E-02 

8.60~~04 

1.90E-03 

4.11E+00 

1.95E-02 

2.70E-01 

mgn 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

Route 
EPC 

Value 

5.37E-05 

l.O3E-06 

1.20E-06 

7.70E-96 

8.67E-05 

4.55E.06 

-2.74E-05 

3.94E-02 

5.43E-04 

1.23E-03 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Route 
EPC 
Units 

mglm3 

mglm’ 

mg/m3 

mglm3 

mglm’ 

mglm3 

mglm3 

mg/m3 

mglm3 

mglm3 

I 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

intake 
(Cancer) 

2.OE-06 

3.9E-08 

4.5E-08 

2.9507 

3.3E-06 

1.7E-07 

1 .OE-06 

1.5E-03 

2.OE-05 

4.6E-05 

Cancer Slope 
Factor 

mg/kg-day 2.00E-01 (mg/kg-day)” 

mg/kg-day 5.60E-02 (mglkg-day)’ 

mg/kg-day 9.10E-02 (mglkg-day).’ 

mg/kg-day 2.90E.02 (mglkg-day).’ 

mg/kg-day (mg/kg-day)” 

mg/kg-day 8.10E-02 (mg/kg-day)” 

mg/kg-day 2.00E-03 (mglkg-day)” 

mg/kg-day 609E-03 (mglkg-day)’ 

mg/kg-day 3.OOE-01 (mg/kg-day).’ 

mg/kg-day (mglkg-day)” 

Total Risk Across All Exposure Routes/Pathways 

Cancer Slope 
Factor Units 

intake 

(Cancer) 
Units 

Cancer 
Risk 

4.0&07 

2.2E-09 

4.1 E-09 

8.4G09 

1.4E-08 

2.1E-09 

8.9E-06 

6.1 E-06 

1.5E-05 

1.5E-05 
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SITE 4. TABLE 7.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Paint: Indoor Air 

1 .l .P-Trichloroethane 

1.2-Dffhloroethane 

Tetrachloroethene 

Trichtoroethene 

(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for hazard CalCulatiOn. 
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SITE4 - TABLE 8.15a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Chemical 
of Potential 

Concern 

halation 1 ,1,2,2-Tetrachforoethane 

1 ,1,2-Tdchloroethane 

1,2Diiloroethane 

Benzene 

Chlorohenzene 

Chloroform 

Tetrachlorcethene 

Trichtoroethene 

Vinyl Chloride 

cis-1,2diihloroethene 
(total) 

Medium Medium 

EPC EPC 
Value Units 

9.62E-02 

7.30E-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

1.90E-03 

4.11E+OO 

1.95E-02 

2.70E-01 

mg/L 

mg/L 

mg/L 

WL 

mg/L 

mg/L 

mslL 

mg/L 

WL 

mg/L 

Route 
EPC 

Value 

5.37E-05 

l.O3E-06 

1.20E-06 

7.70E-06 

8.67E-05 

4.55E-06 

2.74E-05 

3.94E.02 

543E-04 

1.23E-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 
EPC 
Units 

mg/m3 

mg/m’ 

mglm’ 

mg/m3 

mglm” 

mglm’ 

mg/m3 

mglm3 

mglm3 

mglm3 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 
(Cancer) 

4.4E-07 

8.5E-09 

9.9E-09 

6.3E-08 

7.1E-07 

3.7E-08 

2.3E-07 

3.2E-04 

4.5E-06 

1 .OE-05 

Cancer Slope 
Factor 

mg/kg-day 2.OOE-01 (mg/kg-day)” 

mg/kg-day 5.60E-02 (mg/kg-day)” 

mg/kg-day 9.10E-02 (mglkg-day).’ 

mg/kg-day 2.90E-02 (mg/kg-day).’ 

mg/kg-day (mg/kg-day)” 

mglkg-day &lOE-02 (mglkg-day)“ 

mg/kg-day 2.00E-03 (mglkg-day)” 

mg/kg-day 6.00E-03 (mg/kg-day)” 

mg/kg-day 3.OOE-01 (mg/kg-day).’ 

mg/kg-day (mg/kg-day).’ 

Total Risk Across All Exposure RouteslPathways 

Cancer Slope 
Factor Units 

Intake 
(Cancer) 

Units 

Cancer 
Risk 

8.8E-08 

4.7E-10 

9.OE-10 

l.f3E-09 

3.OE-09 

4.5E-10 

1.9E-06 

1.3E-06 

3.4E-06 

3.4E-06 
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SITE 4 -TABLE 4.16 

Exposure 

Route 

Inhalation 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

> 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Adult 

Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Cair Chemical Concentration in Air (ms/d Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate (m?hr) 0.833 EPA 1996a 0.833 EPA 1996a CairxIRaxETxEFxED 

EF Exposure Frequency (daydyear) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (years) 24 EPA 1993a 7 EPA1993a 

ET Exposure Time (hr/day) 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (dws) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a 

uailv IntaKe C;alculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 
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SITE 4 -TABLE 7.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

1,1.2-Tfichloroethane 

1,2-Dichloroalhane 

Tetrachloroethene 

Ttichlofcethene 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WO4inhAduftRes Table7 9/15/M) lo:16 AM 



SITE 4 -TABLE 8.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

lhalation 

Chemical 
of Potential 

Concern 

1 ,1.2,2-Tetrachloroethane 

1 ,l ,P-Tnchloroethane 

1,2-Dichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

(total) 

Medium 
EPC 

Value 

962E-02 

7.36E-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

1.9OE-03 

4.11E+OO 

1.95E-02 

Medium 

EPC 
Units 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

Route 
EPC 

Value 

5.37E-05 

l.O3E-06 

1.20E-06 

7.70E-06 

8.67E-05 

4.55E-06 

2.74E-05 

394E-02 

5.43E-04 

Route 
EPC 
Units 

mglm3 

mglm3 

mglm’ 

mg/m3 

mglm3 

mglm3 

mg/m3’ 

mglm3 

mglm3 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 5.OE-06 mg/kg-day 2.OOE-01 (mglkg-day).’ 1 .OE-06 

R 9.7E-08 mg/kg-day 5.60E-02 (mglkg-day)” 5.4E-09 

R l.lE-07 mg/kg-day 9.10E-02 (mg/kg-day)” 1 .OE-06 

R 7.2&07 mglkg-day 2.90E-02 (mg/kg-day)“ 2.1 E-08 

R E.lE-06 mglkg-day (mg/kg-day)’ 

R 4.3E-07 mg/kg-day E.lOE-02 (mglkg-day)’ 3.5E-06 

R 2.6E-06 mg/kg-day 2.OOE-03 (mglkgqday)’ 5.1E-09 

R 3.7E-03 mglkg-day 6.00E-03 (mglkg-day)“ 2.2E-05 

R 5.1 E-05 mg!kg-day 3.OOE-01 (mg/kg-day)’ 1.5E-05 

(mglkg-day)’ 

Total Risk Across All Exposure Routes/Pathways 11 3.9E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 4 -TABLE 7.16a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

edium: Groundwaler 

Receptor Age: Adult 
I 

1,1,2,2-Telrachloroethane 

1 .12-Trichloroethane 7.30E-04 men 1.03E-06 mm A 1.9E-07 WWW 
NA NA 

1 ,P-Dichloroethane 

Benzene 

Chlorobnzene 

Chloroform 

Tetrachlorwthene 

Trichloroethene 

6.25E-04 

1.20Ea3 

2.20E-02 

8 60E-04 

1.90E-03 

4.11E+CO 

mgn 1.20E-06 mglm’ A 2 2E-07 w!N@y 1.40E-03 w-%-W 
NA 

NA 1.6E.04 

WL 7.706-06 m@rn’ R 1.4E-06 w%-day 1.70E-03 wWW 
NA NA 6.3E-04 

mgll 6.67E-05 mgJm’ R 1.6E-95 mglkg-day 1.70E-02 m3fkQ-W 
NA NA 9.3E-04 

fw 4 55E-06 Wm3 R 6.3E-07 m@QdaY 8 WE-05 mg/kgdw 
NA 

NA 9 7E-03 

m8n. 2.74E-05 mglm3 R 5.OE-06 “‘@Q-W 1.40E.01 mI@Qkg-daY 
NA NA 3 6E-05 

a 3.94E-02 mdrn’ R 7.2E-03 mg/kQdW m@QdW 
NA NA 

Vinyl Chloride 1.95E-02 mslL 5.43E-04 mgfm3 R 9.9E-05 mglhg-day WwW 
NA NA 

cis-1,2dichloroethene 2.70E-01 fW- 1.23E-03 mgJm3 .R 2.2E-04 WWW 
NA NA 

<: 

I cmt nararo moex HC~OSS HII exposure nourewrarnways 

(1) Specily Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation. 
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SITE 4 -TABLE 8.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure 
ROU!0 

Chemical 
of Potential 

Concern 

halation I .I .Z.2-Tetrachloroethane 

1.1 ,P-Trichloroethane 

1,2-Dichloroethane 

Benzene 

Chlorohenzene 

Chloroform 

Tetrachloroethene 

Trkzhloroethene 

Vinyl Chloride 

Medium 

EPC 

cis-1 .Bdichloroethene 1 2.70E-01 
1 (total) I 

962E-02 

7.30E-04 

6.25E-94 

1.20E-03 

2.20E-02 

8.60~~04 

1.90&03 

4.11E+OO 

1.95E-02 

Medium Route 
EPC EPC 
Units Value 

mglL 

mg/L 

mg/L 

mglL 

mglL 

mg/L 

mglL 

mglL 

mglL 

mglL 

I 

5.37E-05 

l.O3E-06 

1.20E-06 

7.70E-06 

8.67E-05 

4.55E-06 

2.74E-05 

3.94E-02 

543G04 

1.23E-03 

Route 
EPC 
Units 

mglm3 

mglm3 

mglm3 

mglm3 

mglm’ 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

I 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

9.8E.07 

1.9E-08 

2.2E-08 

1.4E-07 

1.6E-06 

8.3D08 

5.OE-07 

7.2E-04 

9.9E-06 

2.2E.05 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

2.00E-01 

5.60802 

9.10&02 

2.90E-02 

8.10E-02 

2.OOE-03 

6.OOE-03 

3.OOE-01 

Cancer Slope 
Factor Units 

(mglkgday)” 

(mglkg-day)” 

(mg/kg-day)’ 

(mglkg-day)” 

(mglkg-day)’ 

(mglkg-day).’ 

(mglkg-day)” 

(mg/kg-day)” 

(mg/kg-day).’ 

(mglkg-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Cancer 

Risk 

2.OE-07 

l.lE-09 

2.OE-09 

4.1E-09 

6.8E-09 

1 .OE-09 

4.3E-06 

3.OE-06 

7.5E-06 

7.5E-06 
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SITE 4 - TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

.~I 

Receptor Population: Resident 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air (m9M Derived EPA 1989a Derived EPA 1989a Chronic Daily intake (CDI) (mmg-day)= 

IRa Inhalation Rate of volatiles (m?hr) 0.833 EPA 1996a 0.833 EPA 1996a CairxlRaxETxEFxED 

EF Exposure Frequency (dayslyear) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a 

ET Eqosure Time (hrlday) 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 
AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a 

ually IntaKe C;aiculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 
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SITE 4 -TABLE 7.17 REASONABLE MAXIMUM EXPOSURE (RME) 

Medium: Groundwater 

Exposure Medium: Air 

1.1 ,P-Trtchtoroethane 

l,P-Dichloroethane 

Tetrachtoroethene 

TdchlorOeihene 

Medium 

EPC 

Vatue 

9.62E-02 

7 30E-04 

6.25E-04 

1.20E-03 

2.20E-02 

6.60E-04 

1 .SOE-03 

4.11E+OO 

1.95E-02 

2.70E-01 

Medium Route 

EPC EPC 

Units vatus 

ma/L 

m@L 

m@L 

me/c 

m@L 

m@L 

m@L 

m@L 

ma/L 

m@L 

2.73E-07 

3.60E-09 

4.OSE-09 

1.77s06 

2.16E-07 

1 .lOE-06 

5.62E-06 

6.44E-05 

1.05E-06 

3.19E-06 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 4-CHEMICALBURIALAREA 

NSWC-WHITE OAK, StLVER SPRING, MARYLAND 

Route 

EPC 

Units 

mglm3 

mglm3 

mglm3 

mglm’ 

mglm3 

mglm3 

mglm3 

mglm3 

mg/m3 

mglm3 

EPC 

Selected 

for Hazard 
Calculation (1) 

R 

R 

A 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

7.5E-06 

1 .OE-09 

1 .l E-OS 

4 SE-OS 

6.OE-06 

3 0509 

1 5E-06 

2.3E-05 

2.9E-07 

6.7E.07 

tntake 

Non-Cancer) 

Units 

m@Ww 

mWQdw 

m@kg-day 

mg/kD-day 

m@kodw 

mglku-day 

m@o-W 

mgkg-day 

WW.W 

mg/ko-dw 

Reference 

Dose 

1 40E-03 

1.70E.03 

1.70E.02 

6 60E-05 

1.40E-01 

card Index 

Reference 

Dose Units 

mwM-dw 

mg/ko-day 

w%f-dw 

WWW 

m@kg-day 

W%-day 

m@WW 

m@Wday 

m@ko~w 

m@kg-day 

I 

Reference 

3oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Route 

Reference 

:oncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
pathways 

Hazard 

Quotient 

6 OE-07 

2.9E-06 

3 5E-06 

3 5E-05 

l.lE-07 

4.2E-05 

4.2E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 
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SITE 4 -TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure 
Route 

Chemical 
of Potential 

Concern 

lhalation 1 ,1,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 

1.2-Dichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 

cis-1 ,&dichloroethene 

It&In 

Medium Medium 
EPC EPC 

Value Units 

9.62E-02 

7.3OE-04 

6.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

1.90E-03 

4.llE+OO 

1.95E-02 

2.70E-01 

WL 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

WL 

mg/L 

mg/L 

mg/L 

Route 
EPC 

Value 

2.73E-07 

3.80E-09 

4.09E.09 

1.77E-08 

2.18E-07 

l.lOE-08 

5.62E-06 

6.44E-05 

l.O5E-06 

3.19E-06 

Route 
EPC 
Units 

mg/m3 . 

mglm’ 

mglm3 

mg/m3 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

I? 

R 

Intake 
(Cancer) 

2.6E-06 

3.6E-10 

3.6E-10 

1.7E-09 

2.OE-08 

1 .OE-09 

5.3E-09 

7.9E-06 

9.9E-08 

3.OE-07 

Intake 
(Cancer) 

Units 

mg!kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mgikg-day 

Cancer Slope 
Factor 

2.M)E-01 

5.60E-02 

9.10E.02 

2.90E-02 

6.10E-02 

2.OOE-03 

6.OOE-03 

3.OOE-01 

Cancer Slope 
Factor Units 

(mg/kg-dayr’ 

(mglkg-day)” 

(mg/kg-day)” 

(mglkg-day)” 

(mg/kg-day).’ 

(mg/kg-day)” 

(mglkg-day)” 

(mglkg-day)“ 

(mg/kg-day)“ 

(mglkg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 

Cancer 
Risk 

5.1E-09 

2.OE-11 

3.5E-11 

4.8E-11 

8.4E-11 

l.lE-11 

4.8E-08 

3.OE-08 

8.2E-08 

8.2E-08 
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SITE 4 -TABLE 7 17a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1,PDiihloroethane 

Tetrachlorwthana 

Trichlorwthene 

Medium Medium 

EPC EPC 

Value Units 

9.62E.02 

7.30E.04 

6.25E-04 

l.ZOE-03 

2.20E-02 

8.60E-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

WL 

WL 

m@L 

m@- 

wJL 

md 

mg/L 

mglL 

mglL 

mg/L 

- 
Route 
EPC 

Value 

2.73E-07 

3.60E-09 

4.09E-09 

1.77E-06 

2.16E-07 

l.lOE-06 

5.62E-08 

8 44E-05 

1.05E-06 

3 19E-06 

(I) So&y Medium-Specific (M) or Route-Specific (R) EF’C selected for hazard calculation. 

W04lnhP autCTE Table7 
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ROW 

EPC 

Units 

mg/m3 

mg/m3 

mglm’ 

mg/m’ 

mglm3 

mg/m3 

mglm3 

mglm3 

mglm3 

mglm3 

EPC 

Selected 

for Hazard 
Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

5.OE-08 

7.OE-10 

7.5E-10 

3 ZE-09 

4.OE-06 

Z.OE-09 

1 .OE-06 

1.5E-05 

1.9E-07 

5.6E-07 

Reference 

Dose 

1.40E.03 

1.70E-03 

1 ?OE-02 

6.60E-05 

1.40E.01 

Total Hazard Index 

Relerence 

Dose Units 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Rout1 

Reference 

Zoncentratior 

Units 

==m=-- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

ouotwlt 

5 4E-07 

1 9E-06 

2 3E-06 

2.3E-05 

7.3E-06 

2 BE-05 

2.8E-05 

9’ - 10:lEAM 
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SITE 4 -TABLE 8.17a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Gmundwater 
Exposure Medium: Air 
Exposure Point: Ambient Air 
Receptor Population: Resident 
Anceotor Aoe, Adult 

In 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (I) Units 

halation 1 ,I ,2,2-Tetrachloroethane 9.62E-02 mg/L 2.73E-07 mglm3 R 5.OE-09 mglkg-day 2.OOE-01 (mglkg-day).’ 1 .OE-09 

1,1,2-Ttichlorcethane 7.30E-04 mglL 3.60E-09 mglm3 R 7.OE-11 mglkg-day 560E-02 (mglkg-day)” 3.9E-12 

1 ,P-Dichloroethane 625G04 mg/L 4.09E-09 mglm’ R 7.5E-11 mglkg-day 9.lOE-02 (mglkg-day).’ 6.8E-12 

Benzene 1.20E-03 mglL 1.77E-06 mglm3 R 3.2E-10 mg/kgday 2.90E-02 (mg/kg-day)” 9.4E-12 

Chlorobenzene 2.20E-02 mglL 2.18P07 mglm3 R 4.OE-09 mg/kg-day (mg/kg-day)” 

Chloroform 6.60E-94 mg/L 1.1 OE-08 mglm3 R 2.OE-10 mg/kg-day B.lOE-02 (mglkg-day).’ 1.6E.11 

Tetrachloroethene 1.90E-03 mglL 5.62E-08 mglm’ R 1 .OE-09 mg/kg-day 2.OOE-03 (mglkg-day)” 2.lE-12 

Trichloroethene 4.llEcO6 mg/L 8.44E05 mglm3 R 1.5E-06 mg/kg-day 6.09E-03 (mglkg-day).’ 9.3E-09 

Vinyl Chloride 1.95E-02 mg/L 1.05E06 mglm3 R l .SE-08 mglkg-day 3.OOE-01 (mglkg-day)“ 5.6E-09 

cis-1 ,Pdichlorcethene 2.70E01 mglL 3.19E-06 mglm3 R 5.8E-06 mgikg-day (mglkg-day)’ 

(total) 1.6E-08 
-. *-.. . *..- ~~ --. ..-.--.,. II . EC I-Is L= 
t orar titsx mross 8s cxporure noureswamways 1 I .cnz-~0 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 4 -TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure Parametet Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air PWd Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mgikg-day)= 

IRa Inhalation Rate (m?hr) 0.5 EPA 1996a 0.5 EPA 1989a CairxIRaxETxEFwED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration Wears) 6 EPA 1993a 2 EPA 1993a 

ET Exposure Time (hr/day) 24 EPA 1993a 24 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) Ww) 25.550 EPA 1989a 25,550 EPA 1989a 

EPA 1989a 730 EPA 1989a 

Dally IntaKe C;alculations 
Inhalation intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = I .47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

W04int ‘es TableCI 9/f IO:18 AM 



SITE 4 -TABLE 7.18. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Tetrachloroelhene 

Trichloroelhene 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

W04inhChiMRes Table7 9/l 5/DO 10;’ 8 AM 



SITE 4. TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Resident 

Ihalation 1.1.2,2-Tetrachloroethane 

1 .1,2-Trichloroelhane 

l,P-Dichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

((total) 

Medium Medium 
EPC EPC 

Value Units 

9.62E-02 

7.30E-04 

8.25E-04 

1.20E-03 

2.20E-02 

8.60E-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

mg/L 

mglL 

mgll 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

Route 
EPC 

Value 

5.37E-05 

l.O3E-06 

1.20E-06 

7.70E-06 

8.67E-05 

4.55E-06 

2.74E-05 

3.94E-02 

5.43E-04 

1.23E-03 

Route 
EPC 
Units 

mglm3 

mglm3 

mg/m3 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

. mglm3 

mglm3 

- 

i 

- 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

3.5E-06 

6.8E-08 

7.9E-08 

5.1 E-07 

5.7E-06 

3.OE-07 

1.8E-06 

2.6E-03 

3.6E-05 

8.1 E-05 

Intake 
(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

2.OOE-01 

5.60E-02 

9.10502 

2.90E-02 

8.lOE-02 

2.00E-03 

6.00E-03 

3.00E-01 

(mg/kg-day).’ 

(mglkg-day)” 

(mglkg-dayr’ 

(mglkg-day).’ 

(mg/kg-day).’ 

(mg/kg-day).’ 

(mglkg-day).’ 

(mg/kg-day)” 

(mglkg-dayr’ 

(mglkg-day)” 

Total Risk Across All Exoosure Routes/Pathwayc 

Cancer 
Risk 

7.1E-07 

3.8E-09 

7.2E-09 

1.5E-08 

2.4E-08 

3.6E..09 

1.6E-05 

1 .l E-05 

2.7E-05 

2.7E-05 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 
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SITE 4 -TABLE 7.tSa. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resident 
Child 

1,1.2-Tdchloroethane 

1,2-Dichloroethane 

Tetrachlomelhene 

Tttchlorcethene 

(1) Specify Medium-Specific (M) or Roufe-Specific (R) EPC selected for hazard cafculalion. 
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SITE 4 - TABLE 8.18a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenario Timeframe: Future 

~~~Ai~ 
Receptor Population: Resident 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

ihalation 1 ,I ,2,2-Tetrachloroethane 

1 ,I .2-Tnchloroethane 

1 ,P-Dichloroethane 

Benzene 

Chlorobenzene 

Chloroform 

Tetrachlorcethene 

Trichloroethene 

Vinyl Chloride 

cis-1 ,Pdichlorcethene 
Ipotal) 

< 
9.82E-02 

7.30E-04 

8.25E-04 

1.20E-03 

2.20E-02 

8.80E-04 

1.90E-03 

4.11 E+OO 

1.95E-02 

2.70E-01 

Medium 
EPC 
Units 

mglL 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mglL 

mg/L 

mglL 

Route 
EPC 

Value 

5.37E-05 

l.O3E-06 

1.20E-06 

7.70E-06 

8.67E-05 

4.55E-06 

2.74E-05 

3.94E-02 

5.43E-04 

1.23E-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 
EPC 
Units 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3. 

mg/m3 

mglm3 

mglm3 

- 
I 

- 

EPC Selected 
for Risk 

Calculation (I) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 
(Cancer) 

7.9E-07 

1.5E-08 

1.8E-08 

l.lE-07 

1.3E-06 

6.7E-06 

4.OE-07 

5.8E-04 

8.OE-06 

1.8E-05 

Cancer Slope 
Factor 

mglkg-day 2.00E-01 (mg/kg-day)” 

mg/kg-day 5.60E-02 (mglkg-day).’ 

mg/kg-day 9.lOE-02 (mg/kg-day).’ 

mg/kg-day 2.90E-02 (mg/kg-day)” 

mg/kg-day (mg/kg-day)” 

mg/kg-day 8.10E-02 (mglkg-day)“ 

mg/kg-day 2.M)E-03 (mglkg-day).’ 

mg/kg-day 6.OOE-03 (mg/kg-day)” 

mgkg-day 3.OOE-01 (mglkg-day).’ 

mg/kg-day (mglkg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer Slope 
Factor Units 

Intake 
(Cancer) 

Units 

Cancer 
Risk 

1.6E-07 

8.4E-10 

1.6E-09 

3.3E-09 

5.4E-09 

8.OE-10 

3.5~~06 

2.4E-06 

8.OE-06 

6.OE-06 

W04int ‘esCTE Table8 9/i * ‘0:19 AM 
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SITE 4 -TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation Cair Chemical Concentration in Air (m4/m3) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (m&-day)= 

IRa Inhalation Rate of volatiles (m%) 0.5 EPA 1996a 0.5 EPA lQt?Qa CairxIRaxETxEFxED 

EF Exposure Frequency (dayslyear) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Ezqmsure Duration (years) 6 EPA 1993a 2 EPA 1993a 

ET Exposure Time (hr/day) 24 EPA 1993a 24 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 
AT-C Averaging Time (Cancer) Ws) 25,550 EPA 1989a 25,550 EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 

uaily intaKe C;alculatlons 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer lnhalation’Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

W04lnhChildResout Tablerl-I g/15/00 lo:19 AM 



SITE 4. TABLE 7 19. REASONABLE MAXIMUM EXPOSURE @ME) 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Rccnntor Ane Child 

l.l.P-Trichloroethane 

1,2-Dichloroethane 

Tetrachlorcethene 

Tdchlorvethene 

Medium 

EPC 

kIlla 

9.62E-02 

7.30E-04 

625E-04 

1.20E-03 

2.20E-02 

8.66E-04 

1.90E-03 

4.11E+c0 

1.95E-02 

2.70E-01 

Medium Route 

EPC EPC 
Units Value 

2.73E-07 

3.80E-09 

4.09E-09 

1.77E-08 

2.18E-07 

1 .lOE-08 

5 62E-08 

8.44E-05 

1.05E-06 

3.19E-06 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculati.on. 

Route 

EPC 

Units 

mg/n? 

mglm” 

mglme 

mglm3 

mglm3 

mglm3 

mglm3 

mg/m3 

mglm3 

mg/m3 

EPC 

Selected 

for Hazard 
Calculation (1) 

I? 

R 

R 

R 

R 

R 

A 

R 

R 

R 

Inlake 

(Non-Cancer) 

2 lE-07 

2.9E-09 

3.1 E-09 

1.4E-08 

1.7E.07 

84E-09 

4.3E.08 

6.5E-05 

8.1 E-07 

24E-06 

Intake 
(Non-Cancer) 

Units 

Relerence 

Dose 

Reference 

Dose Units 

1.40E-03 

1.70E-03 

1.70E-02 

8.60E-05 

1.40E-01 

Reference 

:oncentralior 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Rout 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

QUOllent 

2.2E-08 

8.OE-06 

9.8E-06 

9.8E-05 

3.1E-07 

1.2E-84 

1.2E-04 

WO4lnh soti Table7 r ’ 10:19AM 



SITE 4 -TABLE 6.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
‘Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

halation 1 ,1,2,2-Tetradtbroethane 9.62E-02 mgn 2.73E-07 mg/m3 R 1 .EE-08 mg/kg-day 2.OOE-01 (mglkg-day)“ 3.6E-09 

1 .l ,2-Trtchlorcethane 7.36E-04 mglL 380E-09 mg/m3 R 2.5E-10 mg/kg-day 5.60E-02 (mglkg-day)’ 1.4E-11 

1 ,P-Dichloroetftane 6.25E-04 mglL 4.09E-09 mg/m3 R 2.7E-10 mglkg-day 9.10E-02 (mglkg-day)” 24E-11 

Benzene 1.20E-03 mg/L 1.77E-08 mglm3 R 1.2E-09 mg/kg-day 2.90E-02 (mglkg-day)’ 3.4E-11 

Chlorobenzene 2.20G02 mglL 2.18E-07 mglm3 R 1.4E-06 mglkg-day (mglkg-day)” 

Chloroform 6.60E-a4 mg/L 1 .lOE-08 mglm3 R 7.2E-10 mg/kg-day 6.10E-02 (mglkg-day)“ 5.9E-11 

Tetrachloroethene 1.90E-03 ma/L 562E-06 mglm3 R 3.7E-09 mg/kg-day 2.OOE-03 (mg/kg-day).’ 7.4E-12 

Trichkxoethene 4.11E+OO mglL 6.44E-05 mglm3 R 5.5E-06 mg/kg-day 6.OOE-03 (mglkg-day)” 3.3E-06 

Vinyl Chloride 1.95&02 WL l.O5E-06 mglm3 R 6.9E-08 mg/kg-day 3.OOE-01 (mglkg-day)” 2.1E-08 

cis-1.2-dichloroethene 2.70E-01 mg/L 3.19E-06 mglm3 R 2.1 E-07 mg/kg-day (mglkg-day)” 

(total) 5.8b08 

lr-zzir- Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 4. TABLE 7.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

Medium: Groundwater 

A 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receptor AQ~: Child 

of Potential 

1 .1,2,2-Tetrachloroethane 

1,1.2-Trichlorcx?thane 

1.2.Dichloroethane 

Chlorobenzene 

Tetrachloroethene 

Tiichlorcethene 

Medium Medium 

EPC EPC 

Value Units 

9.62E-02 

7.3OE-04 

6.25E-04 

1 20E-03 

2.20E-02 

8.60E.04 

I .90E-03 

4.11 E+cO 

1.95E-02 

2.70E-01 

mWL 

me/L 

mWL 

m g/L 

ma/L 

mWL 

mWL 

mg/L 

WI. 

mgR. 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 
EPC 

Value 

2 73E-07 

3.8OE-09 

4.09E-09 

1.77E-08 

2.18E-07 

l.10E-08 

562E-06 

8.44E-05 

1.05E-66 

3.19E-06 

Route 

EPC 

Units 

mglms 

mglms 

mglm’ 

mglms 

mglms 

mglm’ 

mglms 

mglm3 

mglms 

mg/m3 

- 

EPC 

Selected 

for Hazard 
Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

hlt*e 

(Non-Cancer) 

1.4E-07 

2.OE-09 

2.lE-09 

9.1 E-09 

1 .l E-07 

5.6E-09 

2.9E-06 

4.3E05 

5.4E-07 

1.6E-06 

Intake 

:Non-Cancer) 

Units 

WWW 

mob-day 

mg/lrwW 

mW%-day 

mglko-dw 

mW%-day 

m@kg-day 

moWday 

mg/lig-day 

m@odv 

Total t 

Reference 

Dose 

1.40E-03 

1.70E.03 

1.70E-02 

6.60E.05 

1.4OE.01 

rard 

Reference 

Dose Units 

mg/ko-dw 

m@kg-day 

wWay 

mti0-W 

mWkg-W 

mWkwJw 

mWkod% 

WWay 

mg/kg-day 

mg/ko-day 

I 

Reference 

Zoncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 

Fieterence 

:oncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Routes/Pathways 

Hazard 

Quotient 

1.5E-06 

5 4E-06 

6.6E-06 

6 6E-05 

2.1E-07 

7.9E-05 

7.9E-Of 

(1) Specify Medium-Specilii (M) or Route-Specific (R) EPC selected for hazard calculation 
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SITE 4 -TABLE 8.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure 
Route 

halation 

Chemical 
of Potential 

Concern 

1 .1,2,2-Tetrachlorcathane 

1 ,I ,2-Trichloroeihane 

1 ,PDichloroethane 

Benzene 

Chbrobenzene 

Chloroform 

Tetrachiorcathene 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichlorcethene 

(total) 

Medium Medium 
EPC EPC 

Value Units 

9.62E-02 mg/L 

7.30E.04 mglL 

8.25E-04 mglL 

1.20E-03 mg/L 

2.20G02 mglL 

8.60E-04 mg/L 

19OE-03 mglL 

4.llE+O6 mglL 

1.95E.02 mg/L 

2.70E-01 mg/L 

Route 
EPC 

Value 

2.73E-07 

3.80E-09 

4.09E-09 

1.77E-08 

2.18E-07 

l.lOE-08 

5.62E-08 

8.44E-05 

l.O5E-68 

3.19E-06 

Route 

EPC 
Units 

mglm3 . 

mg/m3 

mglm3 

mglm3 

mglm3 

mg/m3 

mg/m3 

mglm3 

mglm3 

mglm3 

EPC Selected Intake intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 4.OE-09 mg/kg-day 2.OOE-01 (mg/kg-day)’ E.OE-10 

R 5.6E-11 mg/kg-day 560E-02 (mglkg-day).’ 3.1E-12 

R E.OE-11 mg/kg-day 9.10E-02 (mg/kg-day).’ 5.5E-12 

R 2.6E-10 mg/kg-day 2.90E-02 (mglkg-day)’ 7.5E-12 

R 3.2E-09 mg/kg-day (mglkg-day)“ 

R 1.6E-10 mg/kg-day E.iOE-02 (mglkg-day)’ 1.3E-11 

R 8.2E-10 mg/kg-day 2.OOE-03 (mglkg-day)’ 1.6E-12 

R 1.2E-06 mg/kg-day 6.00E-03 (mglkg-day)’ 7.4E-09 

R 1.5E-08 mg/kg-day 3.OOE.01 (mglkg-day)“ 4.6E-09 

R 4.7E-08 mg/kg-day (mglkg-day)” 

1.3E-08 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

W04lnhChildResoutCTE Table8 



SITE 4 -TABLE 9-l. REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYIAND 

2-Trichlorcethane ,P-Trichloroethane 

-Diihloroethane 

rachloroethene rachlorcethene 

Total Risk Across GroundwaterIAi 2.9E-05 J1 

Total Risk Across All Media and All Exposure Routes 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 6-9. 

Total Liver HI = 

Total t&time HI = 

TableSF MEXIS 



SITE 4. TABLE 9-Q CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . FULL TIME WORKER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

EXpsurs 

Medium 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Medium 

Ingestion Ingestion Inhalation Primary 

Target Organ 

)ecreased body I 
organ weights 

NOEL 

Liver 

Liver 

Liver 

Lifer 

CNS 

Emure 

Routes To&J 

6.5E-07 

1.8E-07 

P EQUIVALENT 

rachlorcethene 

1.3E-97 1 3.lE-07 11Arcclor-1260 

Nickel 2.6E-03 

2.2E-03 

8.2E-03 

l.lE-02 

l.lE.02 

1.3E.02 

1.2E-07 

6.4E-10 

1.2E-99 

2.5E.09 

4.lE.09 

6.lE-10 

2.6E-06 

1.8E-06 

7.4E-05 

3.9E-% 

4.4E-C-l 

4.5w3 

1.7E-05 

7.4E-05 

3.9E-04 

4.4E-04 

4.56-03 

1.7E-05 

Total Hazard Index Across All Media and All Exposure Routes j 29E-02 Total Risk Across Surface S 

Total Risk Across Groundwater/Ai 

9.6E-g7 

4.5E-06 

Total Liver HI = 

5.5E-06 Total Lifetime HI = Total Risk Across All Media and All Exposure Routes i 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 6-18. 

TableSFlW4CTE.xls 9/13/00 2:17 PM 



SITE 4 -TABLE 9-2 REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE/UTILITY WORKER 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

NonCaramgenic Hazard Quotient 

1.2-Trichloroethane 

2.Dichloroethane 

etrachloroethene 

Zdichloroethsne ,2dichlorwthene 

BloodlSkitiCNS 

Total Risk Across Suriace lSubsurlace Soi 

Total Risk Across Groundwate !f=%y 

Total Risk Amms All Media and All Exposure Routas 

Total Liter HI = 

Total CNS HI = 
I 

Total Blwd HI = 

Total Prostate HI = 

Total Skin HI = 

Total Vascular HI = 

Total Lifetime HI = 

Total GI Tract HI = 

Total Kldney HI i: 

TableSN ME.XlS ‘0 2:16 PM 



SITE 4 -TABLE 62a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE/UTILITY WORKER 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Carcirwgemc Risk NonCarcinogenic Hazard Quotient 

1.12-Tdchlormthane 1.2.Trkhloroethane 

Total Risk Acrms Surface/Subsurface Soi 

Total Risk Across Groundwate Jf=E==j 

Total Risk Awcss All Media and All Exposure Routes 

Hazard All Media and Ali Exposure 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

iota1 Prostate HI = 

Total Skin HI = 

Total Vasailar HI = 

Total Litetime HI = 

Total Gl Tract HI = 

Total Kidney HI = 

Table9MUW4CTE.xls 9/13/002:16 PM 



SITE 4 -TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Carcinogenic Risk 

,halabon Derlllal 

II Chemical NonCardnogenic Hazard Quotient EIpOSUre 

Medium 

EX$lOSUre 

Point 

Chemical 

PriMV Inhalation 

Target Organ 

2.OE-06 4.OE-07 

ExpO.SUre 

Rwtes Total 

2.4EJJ6 

5 4E-03 

6.6E-03 

5 2EO2 

2.4E03 

2 OE-04 

i.3E-05 

61E04 

5 3E-03 

1.3E-04 

1.5E03 

1.4E+W 

2.9E-02 

1.3E-03 

6.6E-02 

2.OE-03 

1 .OE-02 

7 OE02 

5.9E-01 

22E-02 

1.2E-04 

6.3E-04 

2.3E& 

Ldespan 3.8E-03 1.7E-03 

CNS 4.4E-03 4.2E-03 

NOEL 1.5E-02 3.7E-02 

2.4E-03 

Liver 2.OE-04 

7 9E-07 1.2E-05 

2 6Ea B.lE-04 

Liver 3 5Ed6 5.3E-03 

Liver 3.5EO5 9.2E-05 

Liver l.lE-07 1 SE-03 

CNS 1.4EtW 

Blood 2.9E-02 

Lifespan 1.3E-03 

skin, Vascular 6.6E-02 

Kidney 2.OE-03 

Kidney 1 .OE-02 

LiverBloodlGI 
Tract 

7.OE-02 

CNS 5.9E-01 

CNS 2.2E02 

Eilw#SkiSkilJCNS 12E-04 

PrOState 6.3E-04 

Total Hazard Index Pcross All Me-de and All Exposure Route! 

1 .I .2.2-Tetrachloroethane 3.5E-10 6.9E-11 

2.1Ea7 

1.3E-07 5.OE-08 

2.lE-10 4 PE-07 

6.2E-13 6 6E-10 

1.4E-12 4 6E-10 

2.OE-12 i.OE-09 

34B12 B.OE-Ii 

4.3B13 I.lEMI 

2 OE-09 1.3E-06 

1.2E-09 3.5E-07 

4.2E-07 

3.9E-09 

Total Risk Across Surface /Subsurface So 

Total Risk Across Groundwate 

2.1E-07 AP E(XIIVALENT 

I .8E-07 m&r-1260 

E 

MhJll~ 

ercury 

anadium 

1 ,I .2,2-Tetrachlaroethane 4 2E-07 

6.6E.10 

4.7E-10 

1 .OE.O9 

6.4E.Ii 

l.lE-06 

1.3E.06 

3.5E-07 

4.2E07 

11 2.5E-06 

Total Lfvw HI = 

Total Risk Aaoss All Media and All Exposure Routes pzq Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Skin HI = 

Total Vascular HI ii 

Toti Lifetime HI = 

Total GI Tract HI = 

Tati Kidney HI = 

? 2:17 PM TableSC RME.xl.s 



SITE 4 -TABLE 9-&. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . CONSTRUCTION WORKER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 

Carcinogenic Risk NonCarcinogenic Hazard Quotient 

1 .I P-T&hloroetharm 

Dichlwoethane. 

,PdichlorMhenB .2dichlwoethene 

Blood.‘SkirJCNS 

TableSConstW4CTE.xls 9/13/002:17 PM 

Total Risk Across Groundwate rj 

Totat Risk ACTOSS All Media and All Exposure Routes 

2.5E-06 11 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

Tolal Prostats HI = 

Total Skin HI = 

Total Vascular HI = 

Total Lifetime HI = 

Total Immune System HI = 

Total Kidney HI = 



SITE 4 -TABLE 94. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& _ ADULT RECREATIONAL USER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Total Risk Across Surface Soil Total Hazard Index Across All Media and All Exposure Routes 

Risk Across All Media and Ail Exposure Routes Total Lifetime HI = 

TableSF ‘rrlRME.xls 
c ‘0 2:16 PM 



SITE 4 -TABLE 9-Q. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

II 

Risk Across Ail Media end All Exposure Routes pzTz=jj 

Non-Carcinogenic Hazard Quotient 

Total Lifetime HI = 

TableSRecUser4CTE.xls 9/13/002:16 PM 



SITE 4. TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCe . ADOLESCENT TRESPASSER 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Carcinogenic Risk 

Risk Across All Media and All Exposure Routes pzq Total Lifetime HI =Fi 

TableST 7ME.xls ? “I 2:16 PM 
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SITE 4 -TABLE 9.5a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RlSKS AND HAZARDS FOR COP’3 - ADOLESCENT TRESPASSER 

SITE 4. CHEMICAL BURIAL AREA 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Risk Across All Media and All Exposure Routes Total Lifetime HI = 

TableSTresp4CTE.xls 9/l 3/00 2: 16 PM 



Medium 

SITE 4 -TABLE 96. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 4 -CHEMICAL BURIAL AREA 

cenarfo Timeframe: Future 
eceptor Population: Day Care Center Child 
WeptOr AQe: Cfllld (O-6 Years) 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Medium 

II Nickel 

rachloroethene 

Ingestion 

4.6E-06 

1.3E-06 

Carcinogenic Risk Chemical 

4.OE-07 

2.2E-09 

41E-09 

6 4E-W 

1.4E-08 

2.1E-09 

6 9E-% 

6.1 E-06 

2.6E-06 

Total Risk Across GroundwateriAi 

il Nickel 

Vanadium 

4.OE-07 1,1.2,2-Tetrachloroethene 

2.2E-09 1 ,l .2-Trtchlorcethane 

4.1 E-09 1 .P-Dichloroethane 

6 4E-09 Benzene 

Chlorobenzene 

1.4E08 Chloroform 

2.1 E-09 Tetrachloroethene 

6.9E-06 Trfchloroethene 

6.1E-% Wnyf Chloride 

cis-1,2dichloroethene 

6.5E-06 

1 SE-05 

Total Risk Across All Media and Atf Exposure Routes 1 2.4E-05 

Primary 

Target Organ 

decreased bodyi 
organ weights 

NOEL 

Liver 

Liver 

Liver 

Liver 

CNS 

Blwd 

Non-Carcinogenic Hazard Quotient 

Ingestion 

2 6E-02 

2.3E-02 

Inhalation 

3.6E-04 

2.OE-03 

2.2E-03 

2.3E-02 

6.6E-05 

2.4E-01 

31E-01 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

2 7E-01 

3.4E-01 

3.6E-04 

2.OE-03 

2.2E-03 

2.3E-02 

6.6E-05 

6 4E-01 

TableSr ?llRME.xls r ‘I 2:17 PM 



SITE 4 _ TABLE 9-M. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 4 - CHEMiCAL BURIAL AREA 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

1 , 1 ,2-Trichlorcethale 1.1.2~Trichlor@?thane 

l,P-Dichloroethane 

Total Risk Across Surtace Soil 

jl===E=i Total Risk Across GroundwaterlAi 

Total Risk Across All Media and All Exposure Routes 

Total Hazard Index Amx.s All Media and All Exposure Routes 

Total Liver HI = J 

Total Lifetime HI = 

TableSDayCare4CTExls 9/13/00 2:17 PM 



SITE 4. TABLE 9-7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ FUTURE ADULT RESIDENT 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population. Resident 

1,t ,2-Trlchloroethans 

i.Z.l)ichlofoethsne 

1.2.Trichlorcethane 

P-Dichlorcethane 

BloodrSkin/CNS 

Total Risk Across All Media and All Exposure Routes j=Yx==j Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

NOTE: Inhalation risks from exposur? to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. Total Skin HI = 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 6-9. Total Vascular HI = 

Total LIfetim HI = 

Total GI Tract HI = 

Total Kidney HI = 

TableSP ‘s4RMEAs P’ 7 2:16 PM 



SlTE 4. TABLE 9-78 CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . FUTURE ADULT RESIDENT 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Medium Chemical 

lnhafation Dermal 

2.8E-02 

3SB02 

2 3E-02 

2.6B03 

1.5E-03 

9.tE-03 

2.5E-02 

3.7E-02 

4.3E-03 

1 .OE+Ol 

3.8E-01 

4.OE-02 

7.3E-01 

3.OE-02 

5.7E-02 

1.4E+01 

5.1E+OO 

3.2E-01 

2.4E-02 

3.2E-03 

3.iE+Ol 

Primary 

Target Organ 

5.4E-07 

1 x-07 

ZSE-05 

5.3E-08 

7.3B08 

4.5E-08 

6.7809 

1.3E-07 

5.8P06 

4.7E-05 

3. i E-05 

7.5E-08 

3.2E-07 

3.lE-06 3.4~~06 

l.OE-08 5.5E.09 

1.6E-06 3.7E-09 

1.5E-08 7.7E.09 

2.5~~08 6.6E-10 

1.9E-09 ‘9.3~.08 

l.lE-05 1 .l E-05 

5.OE-06 2.6E-06 

1.4E-06 

3.2E-06 

To&d Risk Across Surface SC 

Total Risk Across Groundwata 

>ecreased lxdy I 
organ weights 

NOEL 

Liver 

Liver 

Liver 

Liver 

CNS 

Blood 

LIfespan 

Skin, Vascular 

Kidney 

Kidney 

LivwBkxxUGI 
TfEZl 

CNS 

2.8E-03 2.5E.0.2 

2.3E-03 3.2E-02 

Z.lE-02 2.9E-03 

2.3E-03 2.48-04 

2.7E-04 ,.3E-03 1.48-05 

5.lE-03 3.OE-03 8.9E-04 

1.4E-02 4.4B03 6.lE-03 

1.1.!3.3 3.&E-02 l.lE-C-l 

2.4E-03 6.9E-06 1.8E-03 

B.BE+ca 1.7Et#J 

3.5E-01 3.3E-02 

3.9E-02 6.3E-04 

7.OE-01 3.2032 

2 9E-02 9.8G04 

5.2E-02 5 OE-03 

14E+Oi 3.4E-02 

4.8E+@l 2.6E-01 

3.1 E-01 1 .OE-M 

2.4E.02 5.7E-05 

2.3E-03 9.88-04 

Total Hazard Index Acrws All Media and All Expobure Routes 

CNS 

BloodrSkinlCNS 

Prostate 

Water IAlr 3.1 E-05 

6.9E-08 

9.3E-08 

6.7E-M) 

3.2E-06 

2 ZE-07 

8.OE-05 

5.5E-05 

3.3E-05 

,,1.2.2-Tstrachlor~~thane 

t .t .2-Trichloroethane 1 ,2-Titilaroethane 

2.Dihlwoelhane 

-1.2.dichloroelhene 

1 ,BDichlor&hane 

1 .Zdiihloroathene 

‘““IL 
Z.OE-04 

Total Liwr HI = 

Total CNS HI = Total Risk Across All Media and All Exposure Routes j Z.OE-04 

Total Blood HI = 

Total Prostate HI = 

NOTE: inhalation risks from exposure to vapcrs emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. Total Skin HI = 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 6-18. TOW Va&XIar HI = 

Tow Llfetima HI = 

Total GI Tract HI = 

Totat Kldney HI = 

9/13/00 2:18 PM TableSAdultRes4CTExIs 



SITE 4 -TABLE 9-6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHtLD RESIDENT 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium EXpOSUfE 

Medium II Chemical Non-Carcinogenic Hazard Quotient Chemical 

inhalation inhalation Dermal Primary 

Target organ 

EXpUSllre 

Routes Total I! Routes Total 

Soil 1.3E-05 

3.5C06 

I .3E-05 

7.2E-06 

BAP EQUIVALENT 

AlCCkf-1260 3.7E.06 

3ecreased body I 
organ weights 

NOEL 

7.6E-02 

6.5E-02 

l.OE-01 

1.2E-02 

1.3E.03 

2.6E-02 

7.OE-02 

5.5E-03 

1 .ZE-02 

44E+Ol 

1.7E+oo 

2.OE-01 

3 SE+@3 

1.4E-01 

2.6E-01 

7.OE+Ol 

2.4E+Ol 

1.5EtCO 

l.ZE-01 

I.lE-02 

3.4E-01 

4.4E-01 

6.5E-03 

7.1E-04 

4.OE-05 

2.6E-03 

1.6E.02 

3.2E-C-I 

5.3E-03 

S.OE+W 

9.7E-02 

2.3E-03 

1.2E.01 

3.6E-03 

1.6E-02 

1.2E-01 

t.OE+W 

3.6E-02 

2.IE.04 

4.2E-01 

1.5602 

3.1E-02 

4.6E-02 

3.7E-01 

5.6E-04 

5 OE-01 

l.lE-01 

l.ZE-02 

I .6E-02 

6.OE-02 

1.4E-01 

3 6E-01 

1.6E-02 

4.9E+OI 

1.6E+00 

2.OE-01 

3.6E+CQ 

1.5E-01 

2.6E-01 

7.OEtOl 

2 5E+Ol 

1.6E+W 

1.2E-01 

I .4E-02 
” 

d%x Across All Media and All Ewmure Routes II, 1.5Ew32 

Water /Air 3.3E-05 6.6E-06 

I .OE-07 1.4E.M1 

1.6E-07 9.4E-09 

1.3E-07 2.OE-06 

2 2E-07 1 7E-09 

1.3E-06 2.4E-07 

6.58-05 2.8E-05 

3.3E-05 6 SE-06 

4.4b06 

6.2E-08 
- 

Total Risk Across Surface So 

1.5E-04 

3.4E-07 

4.6E-07 

3.4E-07 

2.5B07 

7.9E-07 

3.6P04 

2.4E-04 

1.4E-04 

I.IE-04 

2.3E-07 

3.lE-07 

1.9E-07 

2.9E-06 

5.4G07 

2.5b04 

2.OE-04 

1.3E-04 

3.2E-07 

1,2,2-Tetrachloroethane 

1 .P-Trkhlwoethane 

P-Dichloroethane 

etrachtoroethene 

thene 

Liver 

1.2.Dkhloroethane 

,2-dtthlorwthene 

Liver 

LIVE, 

Liver 

CNS 

Blood 

Lifespan 

Skin, Vascular 

Kidney 

Kidney 

LiverlBlc&JGI 
Tract 

CNS 

CNS 

BlwdlSkinlCNS 

Proske3 

Total Hazarc 2.0E.05 

YG-j Total Risk Across Groundwate 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 
- - 

Total Risk Across All Media and All Exposure Routes pzq 

101Fd Prostate Ht = 

NOTE: Inhalation risks from exposure to vapors emitted from grcundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalaticn while showering. Total Skin HI = 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 6-9. Total GI Tract HI= 

Total LIfetIme HI = 

Total Kidney HI = 

Total Vascular HI = 

Tableg< !sllRME.xls c ‘0 2117 PM 



SITE 4 - TABLE 6-6a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SITE 4 -CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~Scenario Timeframe.: Future 1 a Receptor Population: Resident 
Receptor Age: Child (O-6 Years) A 

P EQUIVALENT AP EDUIVALENT 

.2,2-TetrachlorOethane 

,2-TrichlOrosthane 

-Dkhloroethane 

1.1,2,2-Tetrachlor~thane 

I ,I ,2-Trtchloroethane 

1.2.Dkhloroethane 

I&dllhloroelhene 1,2-dichlorcmthene 

Bto&SkirVCNS 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes /j1.9E-04( 

Total Blood HI = 

Total Prostate HI = 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risk6 from inhalation while showering. Total Skin HI = 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 6-18. Total Vascular HI = 

Total Lifetime HI = 

Total GI Tract HI = 

Total Kidney HI = 

TableSChildRes4CTE.xlS 9/13/002:18PM 



SITE 4 -TABLE 10 1. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY _ FULL TIME WORKER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Groundwater/Ai 

Total Risk Across All Media and All Exposure Routes pGq 

Tablelr ‘RME.xls P 10 2:25 PM 



SITE 4. TABLE lO.la. CENTRALTENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - FULL TIME WORKER 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Soil 

Total Risk Across Groundwater/& 11 4.4E.06 1 

Total Risk Across All Media and All Expure Routes 

Total Hazard Index Across All Media and Ail Exposure Routes 

TablelOFTW4CTE.xls 9/13/00 2:25 PM 



SITE 4 -TABLE 10 2 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -MAINTENANCE/UTILITY WORKER 

StTE 4 -CHEMICAL BURIAL AREA 

Scenario Timeframe: Future 
Receptor Population: Maintenance I Utility Worker 
Receptor Age: Adult 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Oermal Exposure Primary Ingestion Inhalation Dermat Exposure 

Routes Total Target Organ Routes Total 

2.2E-07 2.2E-07 SAP EQUIVALENT 

55E-10 2.1 E-06 2.1E-06 1 .1.2,2-Tetrachtoroethane 4 9E-04 4.9E.04 

5.lE-09 6.7EC6 6.7EZ6 Trichlorcethene CNS 2 SE-01 2 SE-01 

3.2E-09 1.7E-06 1.7E-06 Vinyl Chloride 

2.lE-c6 2.lE-06 Arsenic Skin, Vascular 1.3E-02 1.3E-02 

Total Risk Across Surface I Subsurface Soil 2.2E-07 Total Hazard Index Across All Media and All Exposure Routes 3.OE-01 
I 

Total Risk Across Groundwate 11 1.3E-05 11 

Total Risk Across All Media and All Exposure Routes 

Total CNS Ht = 

Total Vascular HI = 

Total Skin HI = 

Table1 c $RME.xls 7 ‘0 2:07 PM 



SITE 4 - TABLE 10.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY -MAINTENANCE I UTILITY WORKER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Across Grwndwate 

Totat Risk Across Atl Media and All Exposure Routes 

TablelOMUW4CTE.xls 9l13lOO 2~28 PM 



SITE 4 - TABLE 10 3 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -CONSTRUCTION WORKER 

SITE 4 _ CHEMtCAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Total CNS HI = 

Total Risk Across All Media and All Exposure Routes 

TablelC W4RME.xls 9’ ‘3 2:32 PM 



SITE 4 -TABLE lo.%. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY -CONSTRUCTION WORKER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYlAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk AcrDsS Grcundwate 

Total CNS HI = 

Total Risk Across All Media and All Expo%m! Routes 

TablelOConstW4CTE.xiS 9/i 3/00 2:32 PM 



SITE 4 - TABLE 10.4 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -ADULT RECREATIONAL USER 

SITE 4 - CHEMICAL BURIAL AREA 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Risk Across All Media and All Exposure Routes m 

TablelO’ ydRME.xls ? -I 2:30 PM 
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SITE 4 -TABLE 10.5. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY. ADOLESCENT TRESPASSER 

SITE 4. CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

Total Risk Across All Media and All Exposure Routes f=TEq 

TablelOTresp4RME.xls 
9/l 3/00 2:30 PM 



SITE 4 -TABLE 10 6 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - DAY CARE CENTER CHILD 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk NmCarcinogenic Hazard Quotient 

Tota Risk Ac 

Total Risk Across Groundwater/Ai 

Total Risk Across All Media and All Exposure Routes lf 

TablelO’ re4RME.xls !- 72:31 PM 



SITE 4 -TABLE 10.6a CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - DAY CARE CENTER CHILD 

SITE 4 - CHEMICAL BURIAL AREA 

&enarto Timeframe: Future 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 
Receptor Population: Day Care Center Child 
Rsr?ptOr Age: Chtld (Q-6 Yeam) 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Across Growdwater/Ai 3.3E-06 1 

Total Risk Across All Media and All Exposure Routes 

TablelODayCare4CTE.xIs 9/l 3100 2:31 PM 



SITE 4 -TABLE 10 7. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FUTURE ADULT RESIDENT 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Non-Carcinogenic Hazard Quotient Medium E!qmsure 

Medium 

Chemical Carcinogenic Risk Exposure 

Point 

Chemical 

Ingestion Primary 

Target Organ 

Exposure 

Routes Total 

4 4EO2 6.OE-03 

Liver 5.2E-03 1.4E-04 3.6E-03 

CNS 1:9E+Ol 3.5E+OO 

Skin, Vascular t.5E+OQ 6.lE-02 

Liver/Blood/GI 
Tract 

3 OE+Ol 6 6E.02 

CNS l.OE+Ol 7.3E-01 

Total Hazard Index Across All Media and All Exposure Routes ) 

5.OE-02 

9.lE-03 

2.2EtOl 

t .6E+@l 

3 OE+Ol 

l.lE+Ol 

6.5E+Ql 

Soil BAP EDUIVALENT 

etrachlorOethene 

)il 

‘oundwater 

5.6E-06 

1.5E-06 

1.6E-04 

9 3E-07 

4.2E.04 

3.5E-04 

2.3E-04 

BAP EQUIVALENT 

Aroclor-1260 

1 ,t ,2,2-Tetrachloroethane 

TetrachlorOethene 

Trichlorcethene 

Vinyl Chloride 

Arsenic 

Iron 

ManQil”ese 

9.lE-06 

2.5E-05 

6.7E-07 

6.OE-05 

1.6E-05 

1.3E-05 

Water /Air 2.6E-05 

1.4E-06 

6.2E-05 

3.4E-05 

Total Risk Across Groundwate 

Total Liver HI = 30E+01 

Total CNS HI = II=== l.lE+Ol ii Total Risk Across Ail Media and All Exposure Routes pzq 

Total Bleed HI = 11 3.OE+01 

Total Skin HI = 

Total Vascular HI = 

Total GI Tract HI = 

Table1 0 ‘es4RME.xls c u) 2:09 PM 
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SITE 4 -TABLE 10.7a CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY-FUTURE ADULT RESIDENT 

SITE 4 - CHEMICAL BURIAL AREA 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population. Resident 
Receptor Age: Adult 

Total Risk Across Surface Soil 

Tot! Risk Across Groundwate 

TotaJ Risk Across All Media and All Exposure Routes 

Total Hazard Index Across All Media and All Exposure RwteS 

Total CNS HI = 

Total Blood HI = 

Total Skin HI = 

TotaJ Vascular HI = 

Total GI Tract HI = 

Total Liver HI = 

TablelOAdultRes4CTE.xls 9/14/00 2:12 PM 



roundwater 

SITE 4 - TABLE 10 6. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY _ FUTURE CHILD RESIDENT 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Expo%lre 

Medium 

Water /Air 

Exposure 

Point 

Chemical 

1.3E-05 

3.5E-06 

l.lE-04 

2.5E-04 

2 OE-04 

1.3E-04 

Carcinogenic Risk 

Inhalation Dermal 

3.3E-05 

6.5E-05 

3.3E-05 

3.7E-06 

6.6E-06 

2.6E-05 

6.5E-06 

4 4E-06 

Chemical 

is-l .Zdichloroethene 

IfOn 

Manganese 

MWCUry 

Non-Carcinogenic Hazard Quotient 

Total Risk Across Suriace Soil 

Total Risk Across Groundwate Q 69E-04 11 

Total Risk Across All Media and All Exposure Routes pzT=j 

Primary 

Target Organ 

CNS 

Blood 
Skin, Vascular 

Liver/Blocd/GI 
Tract 

CNS 

CNS 

Ingestion 

1 .OE-Oi 

4.4E+Oi 

1.7E+Of1 

3.5E+OO 

7.OE+Ol 

2 4E+01 

1.5E+00 

Inhalation Delmal 

6.5E-03 

5 OE+OO 

9 7E-02 

1 .ZE-Ol 

1 .ZE-Oi 

1 .OE+OO 

3.6E-02 

- 

EXpoSUra 

Routes Total 

l.lE-01 

4 9E+Ol 

1.6E+Cnl 

3.6E+00 

7.OE+Ol 

2.5E+Ol 

Total Hazard Index Across All Media and All Exposure Routes 1 1.5E+O2 

Total CNS HI = 

Total Bkxd HI = 

Total GI Tract HI= 

Total Vascular HI = 

Total tiver HI = 

TablelO’ ‘es4RME.xls P’ ‘I 2:15 PM 



SITE 4 - TABLE 10.6. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY-FUTURE CHILD RESIDENT 

SITE 4 - CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Non-Carcinogenic Hazard Quotient Exposure 

Pokll 

Chemical Carcinogenic Risk 

II 

Chemical Exposure 

Medium 

Ingestion Exposure 

Routes Total 

1 .l EOI 

4.9E+Ot 

1 .8E+Gl 

3.6E+OO 

7.OE+Ol 

2.5E+Ol 

Derrnal 

3.7E-06 

8.8E-06 

EXpoSUre 

Routes Total 

1.3E-05 

7 2E.06 

1.5E-04 

BAP EQUiVALENT 

Aroclor-12&l 

1 .1.2,2-Tetrachlorcethane 

Inhalation 

1.3E-05 

3 5E-06 

1.1~.04 

2.5E.04 

2.OE-04 

1.3E-M 

3.3E-05 

8.5E-05 

3.3E-05 

Water /Air 

2.8E-05 

6.5E-06 

4.4E-06 

3 6E-04 

2.4E-04 

1.4E.O.t 

is-l .2-dichloroethene Blood 

Skin, Vascular 

LiVf?,BloodKjl 
Tract 

CNS 

CNS 

1.7E+W 

3.5E+00 

7.OE+Ol 

2.4E+Ol 

15EcC6 

Arsenic 

I IfM 

Manganese 

iron 

Manganese 

rotat Hazard Index Across All Media and All Exposure Router 15E+O2 Total Risk Across Surface Soil 

Total Risk Across Groundwater 

2.OE-05 

8 9E-64 

Total CNS HI = 

Total Blood HI = 

Tolal GI Tract HI= 

Total Vascular HI = 

Total Skin HI = 

Total Liver HI = 

Total Risk Across Ail Media and All Exposure Routes 9lEO4 

g/14/00 2:18 PM TablelOChildRes4RME.xls 



m 
Receptor Populatwn: F&dent 

oil 

roundwater 

EXpOsilre 

Medium 

Soil 

Water /Air 

Exposure 

Point 

Chemical 

Arsenic 

Iroll 

Manganese 

SITE 4 -TABLE 10.&x CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENT 

SITE 4 _ CHEMICAL BURIAL AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1.4EO6 

2 3E-05 

5.5E-05 

4.5E-05 

3.OE-05 

Carcinogenic Risk 

Inhalation 

4.1E-06 

1.2E-05 

5.1E-06 

1 6E-06 

5 2E-06 

1.2E-06 

6.6E-07 

Total Risk Across Surface Soi 

Total Risk Across Groundwatel 

Chemical 

5.1 E-05 

3.lE-05 

is-1,Zdichloroethene 

I 

IrOn 

Manganese 

Blood 

Skin, Vascular 

Liver/Blc&Gl 
Tract 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

6 9E-02 

2 9E+Ol 

1.2E+CO 

2 3E+M) 

4 7E+01 

1.6E+Ol 

l.OE+00 

Inhalation 

4.7E-03 

2.7E+OO 

5.3E.02 

5.1E-02 

55E-02 

4.6E-01 

1.7E.02 j ,,4E-06 I^‘“” 1 CNS 1 

Total Hazard Index Across All Media and All Exposure Routes 

1 BE-04 

Total Risk Across All Media and All Exposure Routes Total Blood HI = 

Total Vascular HI = 

Total GI Tract HI = 

Total Skin HI = 

Total Liver HI = 

TablelC ‘es4CTE.xls 



Shower Model 

Volatilization From Showering - RME 
Source: Foster & Chrostowski, 1997. 
SITE 4 - CHEMICAL BURIAL AREA 

Parameter Value IDefinition 

Ra O.O25(air exchange rate, (min“) 
Ds 15 shower duration, (min) 
5t 20 total time in bathroom, (min) 
Fr 10 shower water flow rate, (Umin) 

sv 12 shower room air volume, (m3) 
ts 2 shower dropler drop time, (set) 
d 1 shower droplet diameter, (mm) 
Tl 293 calibration water temperature, (K) 
Ts 318 shower water temperature, (K) 
ml 0.982 water viscosity at Tl , (cp) 
ms 0.616 water viscosity at Ts,.(cp) 
K 3.96 mass transfer coefficient, (min) 

Chemical 

1 ,1,2,BTetrachloroethanc 
1 ,l ,PTrichloroethane 
1 ,P-Dichloroethane 
Benzene 
Chlorobenzene 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
cis-1,2-dichloroethene 

cw MW H KI Kg KL Kal Cwd s - SxK -‘I 
(mg/L) (g/mole) (atm-m3/mo (cmlhr) (cm/hr) (cm/hr) (cm/hr) mg/L RaxCF 

9.62E-02 1.68E+O2 3.44E-04 l.O2E+Ol 9.82E+02 592E+OO 7.79E+OO 2.20E-02 1.83E-02 3.02E-02 
7.30E-04 1.33E+02 9.12E-04 l.l5E+Ol 1.1 OE+03 9.03E+OO 1 .19E+Ol 2.39E-04 1.99E-04 4.32E-02 
6.25E-04 9.90E+Ol 9.78E-04 1.33E+Ol 1.28E+03 l.O6E+Ol 1.40E+Ol 2.33E-04 1.94E-04 4.91 E-02 
1.20E-03 7.8OE+Ol 5.56E-03 1.50E+Ol 1.44E+03 1.44E+Ol 1.89E+Ol 5.61 E-04 4.68E-04 6.17E-02 
2.20E-02 l.l3E+O2 3.71 E-03 1.25E+Ol 1.20E+03 1 .17E+Ol 1.54E+Ol 8.82E-03 7.35E-03 5.30E-02 
8.60E-04 1 .19E+02 3.66E-03 1.22E+Ol l.l7E+03 1 .14E+Ol 1.50E+Ol 3.38E-04 2.82E-04 5.19E-02 
1.90E-03 1.66E+02 1.84E-02 l.O3E+Ol 9.88E+02 l.O2E+Ol 1.34E+Ol 6.83E-04 569E-04 4.75E-02 
4.11 E+OO 1.31 E+O2 l.O3E-02 l.l6E+Ol l.l1E+03 l.l3E+Ol 1.49E+Ol 1.61 E+OO 1.34E+OO 5.16E-02 
1.95E-02 . 6.3OE+Ol 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+Ol 1 .OOE-02 8.37E-03 6.82E-02 
2.70E-01 , 9.70E+Ol 4.07E-03 1.35E+Ol 1.29E+03 1.27E+Ol 1.67E+Ol l.l5E-01 9.60E-02 5.63E-02 

GWvaporlnM.xls Shower Model Page 1 9/l 4/00 3: 13 PM 



Vapor Intrusion from Groundwater - RME 
Source: ASTM E 1739-95 
SITE 4 - CHEMICAL BURIAL AREA 

Parameter Value Definition 
H Chemical specific Henry’s Law Constant, (cm3-H,0)/(cm3-air) 
ER 0.00023 enclosed space air exchange rate, Usec 
Lb 300 enclosed space volume/infiltration area ratio, (cm) 
Lcrack 15 enclosed space foundaion or wall thickness, (cm) 
n 0.01 areal fraction of cracks in foundation/walls, (cm’-cracks/cm*-total area) 
h=v 5 thickness of capillary fringe, (cm) 
hv 295 thickness of vadose zone, (cm) 
Lgw 300 depth to groundwater (cm) 
Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm*/sec) 
Dcrack Chemical specific effective diffusion through foundation cracks, (cm*/sec) 
Dcap Chemical specific effective diffusion through capillary fringe, (cm*/sec) 
Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 
Dair Chemical sp.ecific diffusion coefficient in air, (cm*/sec) 
Dwater Chemical specific diffusion coefficient in water, (cm*/sec) 
theta-as 0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
theta-ws 0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

theta-T 0.38 total soil porosity, (cm3/cm3-soil) 
theta-acap 0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
theta-wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

theta-wcrack 0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 
0.26 Theta-acrack 

Chemical 

1 ,1,2,2-Tetrachtoroethant 
1 ,I ,2-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chlorobenzene 
Chloroform 
Tetrachloroethene 
Trict-Joroethene 
Vinyl Chloride 
cis-I ,Bdichloroethene 

cw 
(mg/L) 

9.62E-02 
7.30E-04 
6.25E-04 
1.20E-03 
2.20E-02 
8.60E-04 
1.9OE-03 
4.1lE+OO 
1.95E-02 
2.70E-01 

Dair Dwater S H’ DS Dcap Dws Dcrack VFl VF Calr 
(cm*/sec) (crn*/sec) IllglL (cm*/sec) (crn*/sec) (crn*/sec) (crn*/sec) (nlg/n13) 
7.10E-02 7.90E-06 2.97E+03 1.41 E-02 5.54E-03 1.18E-04 3.14E-03 5.54E-03 1.52E-04 5.58E-04 5.37E-05 
7.80E-02 8.80E-06 4.42E+O3 3.74E-02 6.09E-03 5.58E-05 2.17E-03 6.09E-03 1.05E-04 1.41 E-03 1.03E-06 
l.O4E-01 9.90E-06 8.52E+03 4.01 E-02 8.12E-03 6.14E-05 255E-03 8.12E-03 1.23E-04 1.92E-03 1.20E-06 
8.80E-02 9.80E-06 1.75E+O3 2.28E-01 6.87E-03 1.97E-05 1 .Ol E-03 6.87E-03 4.89E-05 6.42E-03 7.70E-06 
7.30E-02 8.70E-06 4.72E+02 1.52E-01 5.70E-03 2.06E-05 1.02E-03 5.70E-03 4.91 E-05 3.95E-03 8.67E-05 
l.O4E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 4.55E-06 
7.20E-02 8.20E-06 2.00Ei-02 7.54E-01 5.62E-03 l.l4E-05 6.12E-04 5.62E-03 2.95E-05 1.44E-02 2.74E-05 
7.90E-02 9.10E-06 l.lOE+O3 4.22E-01 6,16E:03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 3.94E-02 
l.O6E-01 1.23E-06 2.76E+03 l.llEi-00 8.27E-03 1.39E-05 7.59E-04 8.27E-03 3.67E-05 2.79E-02 5.43E-04 
7.36E-02 1 .13E-05 3.50E+03 1.67E-01 5.74E-03 2.27E-05 1 .lOE-03 574E-03 5.33E-05 4.54E-03 1.23E-03 . 

GWvap ‘xls Vapor Intrusion - GW Pa -If 1 911 3:13 PM 



:lSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
JTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake= “~~~~~~‘~~~ 
El 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : IO Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days) 
R, = : 9.825 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
lnit Dose 
ifetime Chronic Daily Intake = 7.4E-03 (min-m3-shower)/(kg-day) 
;hronic Daily Intake = : 2.2E-02 (min-m3-shower)/(kg-day) 

GWinhalationrisk4.xls ShowerRisks Page 1 of 4 9/l 4100 3:15 PM 



lISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4100 

:HEMICAL 

,I ,2,2-Tetrachloroethane 
,1,2-Trichloroethane 
,2-Dichloroethane 
lenzene 
:hlorobenzene 
:hloroform 
etrachloroethene 
richloroethene 
‘inyl Chloride 
is-l ,Bdichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

(mg/m’- min Intake Intake Factor Risk Risk Quotient 
- shower) (mg/kg/clay) (mglkglday) (mg/kg/day)-’ (mg/kg/day) 
1.83E-02 1.4E-04 4.OE-04 2.00E-01 2.7E-05 25.7% NA NA 
1.99E-04 1.5E-06 4.3E-06 5.60E-02 8.3E-08 0.1% NA NA 
I .94E-04 1.4E-06 4.2E-06 9.1 OE-02 1.40E-03 1.3E-07 0.1% 3.OE-03 3.4% 
4.68E-04 3.5E-06 1 .OE-05 2.90E-02 1.70E-03 1 .OE-07 0.1% 6.OE-03 6.7% 
7.35E-03 5.5E-05 1.6E-04 1.70E-02 NA NA 9.4E-03 10.5% 
2.82E-04 2.1 E-06 6.1 E-06 8.1 OE-02 8.60E-05 1.7E-07 0.2% 7.1 E-02 79.4% 
5.69E-04 4.2E-06 1.2E-05 2.00E-03 1.40E-01 8.5E-09 0.0% 8.8E-05 0.1% 
1.34E+OO 1 .OE-02 2.9E-02 6.00E-03 6.OE-05 56.3% NA NA 
8.37E-03 6.2E-05 1.8E-04 3.00E-01 1.9E-05 17.6% NA NA 
9.60E-02 7.1 E-04 2.1 E-03 NA NA NA NA 

Total 1 .l E-04 100.0% 9.OE-02 100.0% 
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IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
ZXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
NTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
4SSUMPTIONS ARE OUTLINED BELOW. 

3ELEVANT EQUATION: Intake= SxlR, xKxEFxED 
BW x ATxR, xCF 

WHERE: 

Jnit Dose 
-ifetime Chronic Daily Intake = 8.7E-03 
:hronic Daily Intake = : 1 .OE-01 

K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : IO Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 

EW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days) 
R, = : 6.625 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 

(min-m3-shower)/(kg-day) 
(min-m3-shower)/(kg-day) 

GWinhalationrisk4.xls ShowerRisks Page 3 of 4 9/14/00 39 5 PM 



3ISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 4 -CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

ZHEMICAL 

,1,2,2-Tetrachloroethane 
,1,2-Trichloroethane 
,2-Dichloroethane 
Ienzene 
Zhlorobenzene 
Chloroform 
‘etrachloroethene 
‘richloroethene 
finyl Chloride 
:is-I ,2-dichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

(mg/m’- min Intake Intake Factor Risk Risk Quotient 
- shower) (m&t/day) (mcJkg/day) (mcJkg/day)-’ (m&t/day) 
1.83E-02 1.6E-04 1.9E-03 2.00E-01 3.2E-05 25.7% NA NA 
1.99E-04 1.7E-06 2.OE-05 5.60E-02 9.7E-08 0.1% NA NA 
1.94E-04 1.7E-06 2.OE-05 9.10E-02 1.40E-03 1.5E-07 0.1% 1.4E-02 3.4% 
4.68E-04 4.1 E-06 4.7E-05 2.90E-02 1.70E-03 1.2E-07 0.1% 2.8E-02 6.7% 
7.35G03 6.4E-05 7.4E-04 1.70E-02 NA NA 4.4E-02 10.5% 
2.82E-04 2.4E-06 2.9E-05 8.1 OE-02 8.60E-05 2.OE-07 0.2% 3.3E-01 79.4% 
5.69E-04 4.9E-06 5.8E-05 2.00E-03 1.40E-01 9.9E-09 0.0% 4.1 E-04 0.1% 
1.34E+OO 1.2E-02 1.4E-01 6.00E-03 7.OE-05 56.3% NA NA 
8.37E-03 7.3E-05 8.5E-04 3.00E-01 2.2E-05 17.6% NA NA 
9.60E-02 8.3E-04 9.7E-03 NA NA NA NA 

4nn na, n. . n* nnr 
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Shower Model 

Volatilization From Showering - CTE 
Source: Foster & Chrostowski, 1987. 
SITE 4 - CHEMICAL BURIAL AREA 

Parameter 

Ra 
Ds 
Dt 
Fr 

sv 
ts 
d 
Tl 
Ts 
ml 
ms 

Value IDefinition 
O.O25/air exchange rate, (min“) 

10 shower duration, (min) 
15 total time in bathroom, (min) 
10 shower water flow rate, (Urnin) 
12 shower room air volume, (m3) 
2 shpwer dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl , (cp) 
0.616 water viscosity at Ts;(cp) 

2.19 mass transfer coefficient, (min) 

Chemical 

1 ,1,2,2-Tetrachloroethant 
1 ,1,2-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chlorobenzene 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
cis-1,2-dichloroethene 

CW MW H KI Kg KL Kal Cwd S :’ SxK 

(mg/L) (g/mole) (atm-m3/mo (cm/hr) (cm/hr) (cm/hr) (cm/hr) mglL RaxCF 

9.62E-02 1.68E+02 3.44E-04 l.O2E+Ol 9.82E+02 592E+OO 7.79E+OO 2.2OE-02 1.83E-02 1.67E-02 

7.30E-04 1.33E+02 9.12E-04 l.l5E+Ol 1.1 OE+03 9.03E+OO 1 .19E+Ol 2.39E-04 1.99E-04 2.39E-02 

6.25E-04 9.90E+Ol 9.78E-04 1.33E+Ol 1.28E+03 l.O6E+Ol 1.40E+Ol 2.33E-04 1.94E-04 2.72E-02 

1.20E-03 7.80E+Ol 5.56E-03 1.50E+Ol 1.44E+03 1.44E+Ol 1.89E+Ol 5.61 E-04 4.68E-04 3.42E-02 

2.20E-02 l.l3E+02 3.71 E-03 1.25E+Ol 1.20E+03 l.l7E+Ol 1.54E+Ol 8.82E-03 7.35E-03 2.93E-02 

8.60E-04 l.l9E+02 3.66E-03 1.22E+Ol 1 .17E+03 1 .14E+Ol l..50E+Ol 3.38E-04 2.82E-04 2.87E-02 

1.90E-03 1.66E+02 1.84E-02 l.O3E+Ol 9.88E+02 l.O2E+Ol 1.34E+Ol 6.83E-04 5.69E-04 2.63E-02 

4.11 E+OO 1.31 E+02 l.O3E-02 1*16E+Ol l.llE+03 1 .13E+Ol 1.49E+Ol 1.61 E+OO 1.34E+OO 2.86E-02 

1.95E-02 . 6.30E+Ol 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+Ol 1 .OOE-02 8.37E-03 3.77E-02 

2.70E-01 9.70E+Oi 4.07E-03 1.35E+Ol 1.29E+03 1.27E+Ol 1.67E+Ol l.l5E-01 9.60E-02 3.12E-02 
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Vapor Intrusion from Groundwater - CTE 
Source: ASTM E 1739-95 
SITE 4 - CHEMICAL BURIAL AREA 

Parameter Value Definition 
H Chemical specific Henry’s Law Constant, (cm3-H,O)l(cms-air) 
ER 0.00023 enclosed space air exchange rate, Usec 
Lb 300 enclosed space volume/infiltration area ratio, (cm) 
Lcrack 15 enclosed space foundaion or wall thickness, (cm) 
n 0.01 areai fraction of cracks in foundation/walls, (cm*-cracks/cm*-total area) 
h-p 5 thickness of capillary fringe, (cm) 
hv 
WJ 
Dws 
Dcrack 
Dcap 
Ds 
Dair 
Dwater 
theta-as 
theta-ws 
theta-T 
theta-acap 
theta-wcap 
theta-wcrack 
Theta-acrack 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm*/sec) 
Chemical specific effective diffusion through foundation cracks, (cm*/sec) 
Chemical specific effective diffusion through capillary fringe, (cm2/sec) 
Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec) 
Chemical specific diffusion coefficient in air, (cm*/sec) 
Chemical specific diffusion coefficient in water, (cm*/sec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 
0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1 ,1,2,2-Tetrachloroethanr 
1 ,l ,P-Trichloroethane 
1,2-Dichioroethane 
Benzene 
Chiorobenzene 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
cis-1,2-dichloroethene 

CW 
(mglL) 

9.62E-02 
7.30E-04 
6.25E-04 
1.20E-03 
2.20E-02 
8.60E-04 
1.90E-03 
4.11 E+OO 
1.95E-02 
2.70E-01 

Dair Dwater S H’ DS Dcap Dws Dcrack VFl VF Cair 
(cm2/sec) (cm*/sec) mg/L (cm%ec) (cm%ec) (cm*/sec) (cm%ec) (mg/m3) 
7.lOE-02 7.90E-06 2.97E+O3 1.41 E-02 554E-03 l.l8E-04 3.14E-03 554E-03 152E-04 5.58E-04 537E-05 
7.80E-02 8.80E-06 4.42E+O3 3.74E-02 6.09E-03 5.58E-05 2.17E-03 6.09E-03 l.O5E-04 1.41 E-03 l.O3E-06 
l.O4E-01 9.90E-06 8.52E+03 4.01 E-02 8.12E-03 6.14E-05 2.55E-03 8.12E-03 1.23E-04 1.92E-03 1.20E-06 
8.80E-02 9.80E-06 1.75E+O3 2.28E-01 6.87E-03 1.97E-05 1 .Ol E-03 6.87E-03 4.89E-05 6.42E-03 7.70E-06 
7.30E-02 8.70E-06 4.72E+02 1.52E-01 5.70E-03 2.06E-05 l.O2E-03 5.70E-03 4.91 E-05 3.95E-03 8.67E-05 
l.O4E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 4.55E-06 
7.20E-02 8.20E-06 2.00E+02 7.54E-01 5.62E-03 l.l4E-05 6.12E-04 5.62E-03 2.95E-05 1.44E-02 2.74E-05 
7.90E-02 9.lOE-06 1 .lOE+O3 4.22E-01 6.16E-03 1.44E-05 759E-04 6.16E-03 3.67E-05 9.58E-03 3.94E-02 
1.06E-01 1.23E-06 2.76E+O3 l.llE+rlO 8.27E-03 1.39E-05 7.59E-04 8.27E-03 3.67E-05 2.79E-02 5.43E-04 

[ 7.36E-02 l.l3E-05 3.50E+O3 1.67E-01 5.74E-03 2.27E-05 1 .l OE-03 5.74E-03 5.33E-05 4.54E-03 1.23E-03 . 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF WOLATILES FROM GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: lntake= SxlRsw xKxEFxED 
BW xATxR, xCF 

WHERE: K=: 2.19 Mass transfer coefficient (min) 
IR,k = : 19 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,555 Averaging time for noncarcinogenic exposures (days) 
R,=: 8.925 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (Urn’) 
Jnit Dose 
Lifetime Chronic Daily Intake = 8.OE-04 (min-m3-shower)/(kg-day) 
Chronic Daily Intake = : 8.OE-03 (min-m3-shower)/(kg-day) 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4/00 

CHEMICAL 

1 ,I ,2,2-Tetrachloroethane 
1 ,l ,BTrichloroethane 
1,2-Dichloroethane 
3enzene 
Zhlorobenzene 
Chloroform 
retrachloroethene 
rrichloroethene 
dinyl Chloride 
:is-1,2-dichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m3- min Intake Intake Factor Risk Risk Quotient 

- shower) (mgIkg/day) (mglkglday) (mg/kg/day)-’ (mg/kg/day) 
1.83E-02 1.5E-05 1.5E-04 2.00E-01 2.9E-06 25.7% NA NA 
1.99E-04 1.6E-07 1,.6E-06 5.60E-02 8.9E-09 0.1% NA NA 
1.94E-04 1.6E-07 1.6E-06 9.1 OE-02 1.40E-03 1.4E-08 0.1% 1 .l E-03 3.4% 
4.68E-04 3.8E-07 3.8E-06 2.90E-02 1.70E-03 1 .l E-08 0.1% 2.2E-03 6.7% 
7.35E-03 5.9E-06 5.9E-05 1.70E-02 NA NA 3.5E-03 10.5% 
2.82E-04 2.3E-07 2.3E-06 8.1 OE-02 8.60E-05 1.8E-08 0.2% 2.6E-02 79.4% 
5.69E-04 4.6E-07 4.6E-06 2.00E-03 1.40E-01 9.1E-10 0.0% 3.3E-05 0.1% 
1.34E+OO 1 .I E-03 l.lE-02 6.00E-03 6.5E-06 56.3% NA NA 
8.37E-03 6.7E-06 6.7E-05 3.00E-01 2.OE-06 17.6% NA NA 
9.60E-02 7.7E-05 7.7E-04 NA NA NA NA 

Total 1 .l E-05 100.0% 3.3E-02 100.0% 
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IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/14/00 

IAZZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
rlTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: lntake= SxlRsw xKxEFxED 
BWxATxR,xCF 

WHERE: K=: 2.19 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 

BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 730 Averaging time for noncarcinogenic exposures (days) 
R, = : 8.025 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
lnit Dose 
ifetime Chronic Daily Intake = 1 .I E-03 (min-m3-shower)/(kg-day) 
:hronic Daily Intake = : 3.7E-02 (min-m3-shower)/(kg-day) 

e.. 
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F 3ISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

C 

1 
1 
1 
E 
C 
C 
1 
1 
L 
c 

SITE NAME: SITE 4 - CHEMICAL BURIAL AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/l 4100 

:HEMICAL 

,1,2,2-Tetrachloroethane 
,l ,PTrichloroethane 
,PDichloroethane 
senzene 
:hlorobenzene 
:hloroform 
‘etrachloroethene 
‘richloroethene 
‘inyl Chloride 
is-l ,2-dichloroethene 

S 
(mg/m3- min 

- shower) 
1.83E-02 
1.99E-04 
1.94E-04 
4.68F04 
7.35E-03 
2.82E-04 
569E-04 
1.34E+OO 
8.37E-03 
9.60E-02 

Lifetime 
Chronic Daily 

Intake 
(mg/kg/day) 

2.OE-05 
2.1 E-07 
2.1 E-07 
LOE-07 
7.9E-06 
3.OE-07 
6.1 E-07 
1.4E-03 
9.OE-06 
1 .OE-04 

Zhronlc Daily 
Intake 

(mg/kg/day) 
6.9E-04 
7.4E-06 
7.3E-06 
1.8E-05 
2.8E-04 
1 .l E-05 
2.1 E-05 
S.OE-02 
3.1 E-04 
3.6E-03 

Cancer 
Slope 
Factor 

[mg/kg/da yr’ 
2.00E-01 
5.60E-02 
9.1 OE-02 
2.90E-02 

8.1 OE-02 
2.00E-03 
6.00E-03 
3.00E-01 

GWinhr $sk4CTE.xls ShowerRisks Par 7f 4 

Reference 
Dose 

(mglkglday) 

1.40E-03 
1.70E-03 
1.70E-02 
8.60E-05 
1.40E-01 

Total 

Lifetime 
Cancer 

Risk 

3.9E-06 
1.2E-08 
1.9E-08 
1.5E-08 

NA 
2.4E-08 
1.2E-09 
8.6E-06 
2.7E-06 

NA 
1.5E-05 

Percent 
Cancer 

Risk 

25.7% 
0.1% 
0.1% 
0.1% 
NA 

0.2% 
0.0% 
56.3% 
17.6% 

NA 
100.0% 

Hazard 
Quotient 

NA 
NA 

5.2E-03 
1 .OE-02 
1.6E-02 
1.2E-01 
1.5E-04 

NA 
NA 
NA 

1.5E-01 

Percent 
Hazard 

Quotient 

NA 
NA 

3.4% 
6.7% 
10.5% 
79.4% 
0.1% 
NA 
NA 
NA 

100.0% 
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SITE 7 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

)r Selectlon or Exclusion of Exposure Pathway I 
I 

Scenario I Exposure 
I Exposure Point 

:eptor 
1 f+sceptor Population 1 “7 

Exposure On-site4 TYP of Rationale fc 
Timeframe 

Medium “.Xd,,m Route Off-Site 1.1_“.“... . w Analysis 

Future Subsurface Soil Entire Site 
Maintenance!Utility/ 

Construction Workers 
Adult 

Ingestion On-site r&ant(P) Excavation/construction or intrusive activities may occur at the site. 
DemMl On-site Quant Excavation/construction or intrusive activities may occur at the site. 

Subsurface Soil(l) Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Air 

Vapors and Particulates in Maintenance/Utility/ 
Air - Entire Site Construction Workers 

Adult Inhalation On-site Qua@) Generic SSLs (4)for transfers from soil to air. 

All Potential Receptors, i.e., 
Exposure to surface soil may occur if potential receptors are exposed during 

Workers, Recreational Ingestion On-site Q”ant(2) typical receptor-related activities, such as digging and playing. 

1 1 1 SurfaceSoil 1 Entire Site Exposure to surface soil may occur if potential receptors are exposed during 
GUant(2) typical receptor-related activities, such as digging and playing. 

I I I I I t I 
1 All Potential Receptors, i.e.. 1 I I 

Vapors and Particulates in 
Workers, Recreational Adult, Child, lnha,ation 

~~r~&~~e~~~~rs’n,~d Adolescent 
On-site 

Air - Entire Site 
Qual(3) 

Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs (4)for transfers from soil to air. 

Future Residents 
MaintenanceAJtilityl 

Construction Workers 
Adult 

Ingestion 
Dermal 

On-site None Minimal exposure is anticipated. 
On-site Quant Excavationlconstructionor intrusive activities may occur at the Site. 

I 

Groundwater Sudicial Aquifer 

Full-time Employees, Ingestion On-& I _ 
I 

None _ . ISurficial aouifer is not exoected to be used as a domestic water supply. 
I-- 

I 
Recreational Users, Adult. Child, I 

Trespassers, Day Care Adolescent 
Center Children Dental On-site NOW3 Surficial aquifer is not expected to be used as a domestic water Supply. 

Although it is unlikely that shallow groundwater at the site would be used as a 

I I I domestic water supply. This scenario is included to aid in future risk 

Residents 
Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply. This scenario is included to aid in future risk 
management decisions. 

I Maintenance/Utility/ 
Construction Workers 

Adult Inhalation “utooor 
On-site Quant 

Workers may be exposed to volatile organic compounds volatilizing from 
nmmdwnter into nt~trtcmr ambient air. ~ --. - . . -.-. .- - - .- - -. 

Ah Vapors 

Full-time Workers 
I 

Adult 

Residents 
I 

Adult and 
Child 

Indoor and 
inhalation Outdoor Quant 

Workers may be exposed to volatile organic compounds volatilizing from 

On-site 
groundwater into indoor and outdoor ambient air. 

Inhalation 
Outdoor 

None 
Exposure of recreational users to vapors from groundwater is expected to be 

On-site minimal. 

Inhalation 
Outdoor 

None 
Exposure of trespassers to vapors from groundwater is expected to be 

On-site minimal. 

Inhalation 
Indoor 

&ant 
Children may be exposed to volatile organic compounds volatilizing from 

On-site groundwater into indoor ambient air. 
Indoor and Future residents may be exposed to volatile organic compounds volatilizing 

Inhalation Outdoor 
On-site 

Quant from groundwater into indoor and outdoor ambient air and while bathing or 
showering. 
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Scenario 
TImeframe Medium 

Exposure 
Medium 

Exposure Point Receptor Population Receptor Exposure On-SW Type of 
Age Route Off-Site Anatyrls 

Rationale for Selection or Exclusion of Exposure Pathway 
I 

Future 

Surface Water 

Surface Water Surface Water Adult, Child, Ingestion On-site NOile 
All Potential Receptors 

Surface water is not present at this site. 
Adolescent Dermal On-site NOW Surface water is not present at this site. 

Air 
Vapors from Surface 

Water 
All Potential Receptors Adult. Child. ,nha,ation 

Adolescent 
On-site None Minimal exposure is anticipated. 

Sediment Sediment Sediment 
On-site None Surface water/ sediment is not present at this site. 

All Potential Receptors 
Adult, Child, Ingestion 
Adolescent Dermal On-site None Swface water I sediment is not present at this site. 

Footnotes: 
1 Subsurface soil is defined as soil collected lrom depths greater than 0.5 feet below ground suriace (bgs). 

2 Quantitative. 

3 Qualitative. 

4 Soil Screening Levels (USEPA, May 1996). 
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Mklknum Maximum Location of Detection Concentration 
Risk-Based 

Potentlst 
Potential Rationale for 

CAS Number Chemical Concantrstion 
Minknum 
auaufier 

Concentration 
Maximum 

Unik Maximum Frequency 
Range of 

used for 
Background PCOC 

ARAW 
ARAW PCOC Conkminont 

(1) (1) 
Qualifier 

Concentration (1) 
Nondetactc (2) 

Screanlng (3) 
value (4) Screening 

TBC Value 
TBC Ret Deletion or 

Level (5) source Selection (6) 
75-09-2 Methylem Chkxide 0.013 0.013 wW 75s1020300 l/7 0.01 - 0 011 0.013 NA 85 c 0001 SSL-MIGR No BSL 

4n Cfl I+.ILl 
I I., .a”L~“.I I 

120-12-7 Anthracene 0.056 J 0.006 J mglks 7SS1020100 2n 0.34 - 0.36 0.066 NA 2300 N 590 SSL-MIGR No BSL 

NA 

56-55-3 Benzo(a)anthracene 0.044 L 0.36 wvM 7SS1020300 3f7 0.34.0.36 0.36 NA 0.67 c 0 00 SSL-MIGR No BSL 

NA 

50-32-6 Benzo(a)pyrene 0.643 L 0.35 wW 7SS1020300 3n 0.34 - 0.35 0.35 NA 0.087 c 0.4 SSL-MIGR Ye=? ASL 

NA 

205-99-2 Bemo(b)fluoranthena 0.074 L 0.54 NYW 7551020300 3n 0.34~0.36 0.54 NA 067 c 0.2 SSL-MIGR NO ESL 

NA 

191-24-2 Benzo(g,h,i)p%yIene 0.078 J 0.001 J mm 7ss1020100 2n 0.34 - 0.36 0.081 NA 160 N NA NO BSL 
NA 

207-00-9 Benzo(k)fluofanthene 0.19 J 0.22 J mM9 7ss1020300 a-? 0.34 - 0.36 0.22 NA 8.7 c 2 SSL-MIGR No BSL 
NA 

218-01-S Chrysene 0.049 L 0.42 wvw 7551020300 3!7 0.34 - 0.36 0.42 NA 07 c 0 SSL_MIGR No BSL 
NA 

53-70-3 Dibaiuo(a,h)anthracena 0.036 J 0.047 J ww 7SSIO203W 2J7 0.34 - 0.30 0.047 NA 0.067 c 0.00 SSL-MIGR No BSL 

SSL-INH 

(206-44-O lFluoranthene 0.042 1 J 1 0.95 I 1 me/kg1 7SS1020300 1 4/7 1 0.34- 0.35 1 0.95 NA 1 310 1 NJ 210 1 SSL-MIGR] NO I BSL I 
SSCINH 

67-72-l Hexachloroethane 0.07 J 0.07 J WMI 7ss1040100 l/7 0.34 - 0.36 0.07 NA 46 c 0.02 SSL-MIGR NO BSL 

55 SSL-INH 

193-39-5 Indero(l,2,3+U)pyrene 0.15 J 0.15 J w% 7551020100 2i-7 0.34 - 0.30 0.15 NA 0.67 c 0.7 SSL-MIGR No BSL 

NA 

85-01-B Phenanlhrene 0.060 L 0.46 w% 7SS1020100 37 0.34 - 0.36 0.46 NA 160 N NA No BSL 
NA ). 

129-00-O Pyrene 0.059 L 0.50 mglks 7SS1020300 37 0.34 - 0.30 0.50 NA 230 N 210 SSCMIGR No BSL 
NA 

72-55-S 4,4,-DDE 0.00037 J 0.00051 J %m 7ss1060100 216 0.0035 - 0.034 o.OOQ51 NA 1.9 c 3 SSL_MIGR No ESL 
NA 

SO-293 4,4’ODT o.ooo49 J o.ow49 J m(ylcs 7ss1030100 l/6 0.0034 - 0.034 o.ooo49 NA 1.9 c~ 2 SSL-MIGR No BSL 
NA 

5103-71-S alpha-Chlordane o.wts 0.0026 J mg/kg 7ss1010100 2/6 0 0017 - 0.017 0.0028 NA I.S(7) c 0.5 SSCMIGR No BSL 

20 SSL-INH 

11096-62-5 Ardor-1260 0.6075 J 0.38 w% 7ss1050100 37 0.034 - 0.34 0.36 NA 0.32 c NA Y.33 ASL 

NA 

60-57-l Dieldrin 0.60027 J o.OQo29 J w% 7sstO601w 2i6 0.0035 - 0.034 0.00029 NA 0.04 c 0.0002 SSL-MIGR No BSL 

1 SSL-INH 

5103-74-2 gamma-Chlordane o.ooo91 J O.@x?ll J m@a 7ss1030100 Ii7 0.0017 - 0.017 0.00091 NA 1.8(7) c 0.5 SSL-MIGR No BSL 
20 SSL-INH 

1024-57-3 Heptachlor Epoxide O.ClXl02 J o.ww2 -J n@g 7ss:o3oI%? ye &Ml7 - n l-l,, -.-.. O.WW2 NA 0.07 c 0.03 SSL-MIGR No BSL 

5 SSL-INH 

7429-90-5 Aluminum 3190 8670 mw% 7551050100 7n 8670 NA 7600 N NA No BKG 

NA 
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Minknum M&mum LoutIon oi Detecoon COnOBntrstlon 
Risk-Based 

Potential 
Patsntlal Rrtionsla for 

CAS Number ChWttlcSl COllCWltr~tiOtl 
Mklimum Concentration Maximum Frequency 

Range of 
Used for 

Background PCOC 
ARAW 

ARAW PCOC Contaminant 

(1) 
QuaIltIer 

(1) CQncentrPtion (1) 
Nondetects (2) 

screenklg (3) 
Value (4) Screanlng 

Level (5 
TBC Value 

TBC nag Deletion or 
SOWa, SelectIon (6) 

7440-38-2 ArSbC 1.9 K 2.7 K w+4 7SS1020100 7i7 2.7 NA 0.43 c 1 SSLeMIGR NO BKG 
750 SSLeINH 

7440-39-3 Barium 12.4 474 mglkg 7ss1060100 7l7 474 NA 550 N 82 SSL-MIGR NO BSL, EKG 
690000 SSLWINH 

7440-70-Z Calcium 232 785 msn(g 7ss1050100 5n 104-196 785 NA NA NA NO NUT, BKG 
NA 

7440-47-3. Chmmlum 7.5 16.7 mgntg 7ss1050100 7i7 16.7 NA 23(E) N 2 SStMlGR NO BSL, BKG 
270 SSL-INH 

7440-46-4 cobalt 1.0 9.9 m-2-W 7551060100 a7 0.92 9.9 NA 470 N NA NO ESL. BKG 
NA 

7440-60-6 COpper 3.6 32.3 mw% 7ss1010100 7i7 32.3 NA 310 N NA NO BSL 
NA 

7439-89-6 IfUll 4360 13000 mg/kg 7ss1050100 7i7 13090 NA 2300 N NA NO BKG 
NA 

7439-92-1 Lead 132 42.1 ww 7551010100 7n 42.1 NA 400 (9) NA NO BSL. EKG 
NA 

743495.4 Magnesium 264 1830 fwW 7ss1050100 7l7 1830 NA NA NA NO NUT, BKG 
NA 

743496.5 Manganese 58.6 J 562 mgntg 7ss10501OfJ 7i7 562 NA 160(10) N NA No BKG 
NA 

743407-6 MWCLI~ 0.07 0.17 mslks 7551010100 4i7 0.05 0.17 NA 2.3(11) N 0.1 SSL-MIGR No BSL, BKCi 
10 SSL-INH 

7440-02-o Nickel 3.3 19.1 w&t 7551050100 7l7 19.1 NA 160 N 7 SSL-MIGR No BSL, BKG 
13000 SSCINH 

7440-09-7 Potassium 92.6 967 w% 7ss1050100 7i7 967 NA NA NA No NUT, BKG 
NA 

7440-22-4 Silver 2.4 2.4 WJW 7551010100 Ii7 0.14 - 0.41 2.4 NA 39 N 2 NA No BSL 
NA 

7440-62-Z Vanadium 11.8 22.8 WY% 7551050100 7/7 22.8 NA 55 N 300 SSL-MIGR No BSL. BKG 
NA 

7440.66-6 .aw 19.3 J 73.8 J ms/ka 7551010100 7i7 73.8 NA 2300 N 620 SSCMIGR No BSL 
NA 

116-96-7 2,4,6Trinitrotoluene 0.03s J 7.1 J v% 7ss1010100 2l7 0.25 7.1 NA 21 c NA NO BSL 
NA 

2691-41-O HMX 0.61 860 msnte 7ss1010100 a7 0.5 860 NA 390 N NA YeS ASL 
NA 

98-953 Nitrobenzene (exp) 0.31 0.31 me9 7ss1060100 l/7 0.25 - 25 0.31 NA 3.9 N 0 007 SSL-MIGR No BSL 
92 SSL-INH 
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Associated Samoles: 

7ss1010100 

7ss1020100 

7SS1020300 

7ss1030100 

7ss1040100 

7ss10501Qrf 

7SSlQ6rJlQQ 

FootnoteS: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentralionS. 

2 Values presented are samplespecitfc quantitalion limits. 

3 The maxfmum detected concentration is used lor screening purposes. 

4 To determine whether metal concentrations are wllhin background levels, a comparison of site cowxnlra.tiow 

with Base-wide background data was made by means 01 the Wifcoxon Flank Sum Test. If the Wilcoxon Test 
detenined thal a constituent concentration was not signilicanty different from background, that 

chemical was not selected as a PCOC. 

5 The dsk-based soil COFC screening levef for residential land use is presented. The value is based on a 

large1 hazard quotient of 0.1 for ncncarcfnogem (denoted with a ‘N’ llag) or an incremental cancer 

risk 01 IE-6 lorcarcfnogens (denoted ~4th a ‘c’lfag) (USEPA, Region Ill, April 1999). 

6 The chemical fs sefected a$ a PCOC It the maximum detected concentration exceeds the risk-based 

PCGC screening levei and facflity-wide backQround levels. 

7 alphaGhordane and gammachlordane as Chfordane. 

6 Hexavafent Chromium. 

9 OSWER soil screening level lor residential land use (USEPA. July 1994) 

10 Manganese-Nonfood 

11 Mercury as Mercudc Chloride 

Bolded Values Indicate tltat the maxlmum concenlrallon exceeds the rpecffled crfterlon. 

0 linitiixw: 

ARARrTBC = Applicable or Relevant and Appropriate RequiremenKfo Be Considered 

C = Cardnogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Eslimaled with a Low Bias 

N = NancarcInogen 
NA = Not AppllcaMe/Not AvailaMe. 

PCCC = Potential Ccnsliluent of Concern 

RatIonale for 
Conlamlnant 

Deletion or 
SelectIon (61 

ASL 

NTX 

NTX 

NTX 

SSL-INH = Soil Screening Level for transfers from soil lo air (Inhalaffon) (USEPA, May 1996) 

SSL-MIGR = Soil Screening Levef for migration from soil lo QrWndWater, Dilution and Attenuation 

Rationale Codes: 

For Sefeclion as a PCCC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCCC: 

BKG = Within background levels 

BSL I Befow PCCC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity Information 
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Scenario Tlmeframe: Future 

Medium: Soll 

Exposure Medium: Surface I Subsurface Soil 

Exposure Point: Entlre Site 

65-01-6 Phenanthrene 0.068 

129-00-O Pyrene 0.059 

72-55-9 4,4,-DDE 0.00037 

50-29-3 4,4'-DDT o.ooQ49 

5103-71-g alph&hlordane 0.0019 

Mlnlmum 
Maximum 

Concentration 
Maxlmum 

Qualifier 
(1) 

Quallfler 

.I 0.02 J 

J 0.013 

J 0.066 J 

L OS4 

.I 0.061 J 

J 0.22 J 

L 0.42 

J 0.047 J 

J 0.95 

J 0.12 J 

J 0.15 J 

L 0.48 

L 0.56 

J 0.00051 J 

J 0.00049 J 

0.017 

Lo&Ion of 

Unns Maxlmum 
Concentratlon 

mtika 7SU1060200 

mence 75s1020300 

mm9 7ss10.20100 

ma/k9 7SS1020300 

ms/ks 7SS1020300 

me/k9 7SS1020300 

m@e 7SS1020100 

mti9 7SS1020300 

m&e 7SS1020300 

m@9 7SS1020300 

menca 7SS1020300 

mw% 7SU1040200 

ms/ka 7SS1020100 

m&a 7SS1020100 

w&7 7551020300 

ms/ks 7SS1060100 

mslks 7551030100 

mvW 7SU1010200 

Frequency 

(1) 

1113 

3/13 

I?/13 

3/13 

3J13 

3J13 

2l13 

2l13 

3/13 

2/13 

4113 

3/13 

2/13 

3/13 

w13 

2l12 

1112 

3/12 

Range of 
Nondetects (2j 

0.01 - 0.011 

0.01 . 0.011 

0.33 - 0.36 

0.33 - 0.36 

0.33 - 0.36 

0.33. 0.36 

0.33 - 0.36 

0.33 _ 0.36 

0.33 - 0.36 

0.33 - 0.36 

0.33 - 0.35 

0.33 - 0.36 

0.33 - 0.36 

0.33 - 0.36 

0.33.0.36 

0.0034 _ 0.034 

0.0034 - 0.034 

0.0017 -0.017 

Concentration 
Risk-Based Potential RatIonale for 

Used for 
Background PCOC 

Potentlal 

Value (4) Screening 
ARARI 

ARAW PCOC Contaminant 

Scrsenlng (3) 
TEtC Flag Deletion or 

Level (5) 
TBC Value 

Source 
0.02 

SelectIon (6) 
NA 780 IN 0.6 SSL-MIGR No BSL 

I I I NA 
0.047 NA 1 0.067 ICI 0.06 ISSL-MIGRI No 1 BSL 
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Scenario Tlmeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Sol1 

Exposure Point: Entire Site 

Concentration 

Used for 
Background 

Screening (3) 
Value (4) CAS Number Chemical 

Mlnimum 
Concentration 

(1) 

Mlnlmum 

Qualifter 

Maxlmum 
Concentration 

(1) 

Maxlmum 
Qualifier 

11096-82-5 Aroclor-1260 0.0075 J 0.38 

Range of 

Nondetects (2) 

0.034~034 

0.0034 - 0.034 

0.0017 - 0.017 

0.0017 - 0.017 

0.0017 - 0.017 

0.017 - 0.09 

Concentration 

0.36 NA 

0.00029 NA 

0.0036 NA 

0.018 NA 

0.60082 NA 

0.0023 NA 

9480 NA 

4.4 NA 

474 NA 

765 NA 

16.7 NA 

9.9 NA 

32.3 NA 

13000 NA 

42.1 NA 

1830 NA 

702 NA 

0.17 NA 

NA 

0.04 c o.ooo2 SSL-MIGR 

1 SSL-INH 

47 N 0.9 SSL-MIGR 

1.8 (7) 

0.07 

3 39 

7806 

NA 

SSL-MIGR 

SSL-INH 

SSL-MIGR 

SSL-INH 

SSL-MIGF 

NA 

NA 

No - BKG 

NO BSL, BKG 

NO NUT 

No BSL. BKG 

No BSL, BKG 

No BSL, BKG 

No BKG 

No BSL. BKG 

No NUT, BKG 

No BKG 

No BSL. BKG 

SSL-INH 

NA 

NA 

SSCMIGF 

62.9 - 196 

0.25 - 0.92 

1.2 

1.8 

47.8 

2.3(11) INI 0.1 NA 

1 10 I SSL-INH 
0.05 

J 
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Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Sol1 

Exposure Point: Entire Site 

, 
Mlnlmum 

Mlnlmum 
Maximum 

CAS Number Chemical Concentration 
Quallfler 

Concentra~lon 

(1) (1) 

7440-02-o Nickel 2.3 19.1 

7440-66.6 Zinc 5.2 J 73.8 

118-96-7 2,4,6Trinitrotoluene 0.039 J 14 

35572-78-2 2-Amino-4,&dinitrotoluene 2.3 J 2.3 

68-72-2 P-Nitrotoluene 0.84 J 0.84 

I I I I 
19406-51-O 4-Amino-2.6-dinitrotoluene 6.3 6.3 

2691-4&O HMX 0.61 660 

I I I I 
98-95-3 Nitrobenzene 0.31 0.31 

121-82-4 ROX 0.17 J 42 

I I I I 
479-45-8 Tettyt 0.77 J 0.77 

I 
Chemical Oxy9en Demand 120 120 

TTNUS17 pH 4.6 5.4 
TTNUSZ Total Organic CattMn 290 6300 

mma 7ss1050100 

mm 7ss1050100 

J m@Q 7SU1020200 

mS/ko 7551010100 

me*0 7ss1050100 

J m&o 7ss1010100 

m&o 7SU1010200 

J ms/ka 7SU1010200 

J m2%7 7SU1010200 

w&2 7SU1010200 

ms/ka 7ss1010100 

ms/ks 7SS1060100 

J m&o 7ss1010100 

J mVW 7SU1010200 

12/13 0.88 

12/13 45.5 

1113 0.57 - 1.9 

1113 0.14 - 0.41 

lW13 

12/13 12.2 

3/13 0.25 

1113 0.25 - 25 

1113 0.25 - 25 

1113 0.25 - 25 

303 0.5 

1113 0.25 - 25 

403 0.5 

1113 0.65 - 65 

I I I I 
ms/L 1 7551030100 1 l/2 1 10 

I i 7SU1030200 1 2/2 1 

me/k0 1 7ss1030100 1 2/2 1 

ConcentraMon 
Risk-Based Potentlal Radonale for 

Used for 
Background PCOC 

Potential 

Value (4) Screening 
ARAW ARAW PCOC Contaminant 

Screening (3) 
TBC Flag Deletion or 

Level (5) 
TBC Value 

Source SelectIon (6) 
19.1 NA 160 IN 7 SSL-MIGR No BSL. EKG 

13000 SSL-INH 
967 NA NA NA No NUT, BKG 

NA 
3.2 NA 39 N 0.3 SSCMIGR No BSL, BKG 

NA 
2.4 NA 39 N 2 SSL-MIGR No BSL, BKG 

NA 
22.8 NA 55 N 300 SSL-MIGR No BSL, BKG 

NA 
73.6 NA 2300 N 620 SSL-MIGR No BSL. BKG 

I I I I 1 NA I 
14 1 NA 1 21 ICI 1 NA 1 No 1 BSL 

I I NA I 
2.3 1 NA 1 0.47 INI 1 NA 1 Yes 1 ASL 

NA 
0.84 NA 78 N NA No BSL 

NA 
6.3 NA 0.47 N NA YSS ASL 

NA 

660 NA 390 N NA YeS ASL 
NA 

0.31 NA 3.9 N 0.007 NA No BSL 
92 NA 

42 NA 5.8 c NA YES ASL 

NA 

0.77 NA 70 N NA No BSL 
NA 

120 NA NA NA No NTX 
5.4 NA NA NA No NTX 

6300 NA NA NA Nn NTY 
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Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface I Subsurface Sol1 

Exposure Polnt: Entlre Slte 

CAS Number Chemical 

Mlnlmum Maxlmum Location of Detectlon 

Concentration 
Mlnlmum 

Concentration Maxlmum Frequency 

(1) 
Quallfler 

(1) Concentration (1) 

Associated SamtrIeS: 

7ss1010103 

7SS1020100 

7SS1020300 

7ss1030100 

7551040100 

7ss1050100 

7ss1060100 

7SU1010200 
7SU10202o2oo 
7SU1030200 
7SU1040200 
7SU10502W 
7SU10602BO 

Risk-Based 

PCOC 
Screening 

Level (5) 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum ARAWTBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

detected concentrations. C = Carcinogen 
2 Values presented are sample-specific quantitation limits. J = Estimated Value 

3 The maximum detected concentration is used for screening purposes. K = Value Estimated with a High Bias 

4 To deteotne whether metal concentrations are within background levels, a comparison of site concentrations L = Value Estimated with a Low Bias 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test N = Noncarcinogen ., 

determined that a constituent concentration was not significanty different from background, that NA = Not ApplicableMot Available. 
PCOC = Potential Constituent of Concern *e.. 
SSL-INH = Soil Screening Level tar transfers from soil to air (Inhalation) (USEPA. May 1996) 
SSL-MIGR = Soil Screening Level for migration from soil to groundwater, Dilution and Attenuation. 

chemical was not selected as a PCGC. 
5 The risk-based soil COPC screening level for residential land use is presented. The valua is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 
risk of lE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA Region Ill, April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCGC screening level and facility-tide background levels. 

7 alpha-chordane and gammachlordane as Chlordane. 
6 Hexavalent Chromium. 
9 OSWER soil screening level for residential land use (USEPA, July 1994) 
10 Manganese-Nonfood 
11 Mercury as Mercuric Chloride 

Bolded values indicate that the maxlmum concentration exceeds the speckled Criterion. 

Rationale Codes: 
For Selection as a PCGC: 
ASL = Above PCGC Screening Level 

For Elimination as a PCGC: 
BKG = Within background levels 
BSL = Below PCGC Screening Level 
NUT = Essential Nutrient 
NTX = No Toxicity Information 
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Scenario TImeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exwrure Point: Groundwater 

I I CAS Number Chemical 

I -‘- -.-.------_--..- I I - I “. 1 . ” , 7GW410001 I l/9 1 .20 
Il.l-Oibhloroathene I 0.3 I .I I I 1 u,d 1 7GW430001 1 2/Q 1 I- 20 

7GW41OOOl i 2/9 1-P” 
[ 1.3 Dichlorobenzene I 0.35 J I 0.35 J 1 p9lL 1 7GW410 

4 flichlorobenzene 0.26 1 J 1 I 
lenzene I 0.42 I .I I 1 l/9 I 1 - 20 

1 I I t-7n 
lTetrachloroe!hene I 0.53 J I 0.63 J 
IToluene 0.41 1 J 1 0.41 1 J j.us/L 1 7GW1040001 I Ii9 l-20 

i6-60-5 ITrans-1 .Pdichloroethene 1 0.34 I .I I OAR .I 1 udL 1 7GW430001 1 24 1 l-20 
_ I 

75-01-4 Vinyl Chloride 0.36 J 1.6 w- 7GW410001 2i9 l-20 
1330-20-7 Xytenas, Total 0.49 J 0.49 J Pg/L 7GW1040001 l/9 l-20 
156-59-2 cis-1,2dichloroathene 21 43 Ptan 7GW410001 3/Q 1 
60620-2 2.6-Oinitrotoluene 1.3 J 1.3 J UfvL 7GWOBOOOl l/S 5 - I -- 

117-61-7 Bis(2-Ethyfhexyt)phthalate 1.1 J 1.1 J Pa/L 7GW1050001 2/s 5 
84-74-2 Oi-n-butyl phthalate 1.1 J 1.9 J ri@ 7GW1020001-0 l/9 5 
5103-71-Q alpha-Chlordane 0.052 J 0.052 J la- 7GW1050001 l/9 0.05 - 0.058 
58-m-9 oamma-BHC (Lindane~ 0.058 0.058 UC/L 7GW1010001 l/9 005-nn5fi . , - . . _ _ _ _ _ 

7429-90-5 Aluminum 220 K 1010 K ren 7GW1020001 4f9 95.2 - 390 
7440-38.2 Arsenic 1.9 2.8 IJon- 7GW410OQl-0 2Y9 1.5 
7440-39-3 Barium 16.6 63.8 Pen 7GW420001 919 0 
7440-70-2 Calcium 3410 16400 fiti 7GW410001-0 9/9 0 
7440-47-3 Chromiuni 4 59 u!YL 7GWl020001-0 w9 26-10 I _ 

7440-48-4 Cobalt 9 25 uca/L 7GW1020001-0 419 3.6- 11.1 
7439-09-6 Iron 460 3780 J PG 7GW1020001 e/9 80.2 
7439-92-l Lead 3.1 3.1 IM- 7GW060001 l/9 1 
7439-s-4 Magnesium 2390 11400 PO/L 7GW410001-0 919 0 
7439-96-5 Manaanese 20.4 139 l&L 7GW430001 9m n 
._“” “, ., . ..-.“‘.. I I.“” I I .,.I I , e-s-, ,Y..TL”Y”I USC. Y&z 
7unns.n I . - -- - Ni&al -. .-. I I 77 . . I I 1 lr;? .-.. I I ,,nn I 7c,wnnfj001 rr- , ,.“..““U 519 7.5 
7440-09-7 IPotassium I 1150 I I 1500 I 1 pa/L 1 7GW410C 101-o 419 1460 - 2320 
7762-49.2 ISelenium 2.8 1 J ( I A9 i I .I 1 UCA 1 1 , 7GW41C .- JO01 3/9 2.5 
7440-23-5 1 Sodium I 3680 I 1 15600 I 1 I& 1 7GW430001 9/9 0 
7440-26-O I-L-*,,. .- 1 I nwuum I ^^ AC I I I r^ 3.0 I I 1 pgl. -” ’ --“‘-^-Qool 1 ,wdv1”31 3i9 2.9 
7440-66-6 IZinc IAA 77 7 I uo/L I 7r,w*nRt DO01 4/9 2.6-11 

Risk-Based 1 
I PCOC 

Scraenln 

I Potential I I Rationale for 

1’4 ICI NA NA YeS ASL 

I _.._ - , 5 FED-MCL Yes ASL 
0.41 NA 1 60 /NI NA NA No BSL 

7 FED-MCL Yes ASL 
5 FED-MCL Yes ASL - 

___ 

0.26 0.47 1 C 1 75 1 FED-MC- , ___ , I-- 
RSI 
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SITE 7 -TABLE 2.3 

OCCURRENCE, DISTRMJTlON, AND SELECTION OF POTENTIAL CONSTlTUENTS OF CONCERN - GROUNDWATER 
SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

~Scenarlo Tlmeframe: Future 1 

I Medium: Groundwater 

Exposure Medlum: Groundwater I 
Exposure Point: Groundwater I 

I I CA!3 Number Chemical 

Concentration 
Risk-Based 

Used tor 
Background PCOC 

Screening (3) 
Value (4) Screening 

Level (5 
2.3 NA 110 El 
210 NA 2.2 c 
62 NA 0.22 N 
110 NA 0.22 h 
140 NA 180 h 
510 NA 0.61 C 
28.4 NA NA h 

A5socialed Samoles Footnotes 

7GWO80001 1 Sample and duplicate are counted as two separate samples when determining the minimum and m&mum Definitions 

7GWlOlOOOl 
7GW1020001 
7GW102IXIOl-D 

7Gw1030041 
7GW1040001 
7GW1050001 
7GW410001 
7GW410001-D 
7GW420001 
7GW430001 

detected concentrations. 
2 Values presented are sample-specific quantitation limits. 
3 The m&mum detected concentration is used for screening purposes. 
4 To determine whether metal concentrations are within background levels, a comparison of site concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constiiuent concentration was not significanty different from background, that 
chemical was not selected as a PCOC. 

5 The risk-based soil PCCC screening level for residential tap water use is presented. The value is based on a 
target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of lE-6 for carcinogens (denoted with a ‘c’ tlag) (USEPA, Region III. April 1999). 
6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-tide background levels. 
7 alpha-Chlordane as Chlordane. 
8 Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.). 
9 Hexavalent Chromium. 
10 Manganese-Nonfood. 
11 Mercury as Mercuric Chloride. 
12 Health based action level (California Department of Health Services, January, 1999). 

Bolded values Indicate thet the maximum concentration exceeds the speclfled criterion. 

. . . . 
NA 1 NA 
NA 1 NA 

PCOC 
Flag 

No 

YW 

YW 

YW 

No 

YW 

Yt3.5 

ARAFITrBC = Applicable or Relevant and Appropnale RequirementrCo Be Considered 
C = Carcinogen 
PCOC = Potential Constituent of Concern 
FED-AL = Federal Action Level (USEPA, October. 1996) 
FED-MCL = Federal Maximum Contaminant Level (USEPA October 1996) 
J = Estimated Value 
K = Value Estimated with a High Bias 
L = Value Estimated with a Low Bias 
N = Nocarcinogen 
NA = Not Applicable’Not Available. 

&g&.&g@* 

For Selection as a PCOC 
ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 
BKG = Within background levels 
BSL = Below PCOC Screening Level 
NUT = Essentid Nutrient 

Deletion or 
SelectIon (6) 

BSL 

ASL 

ASL 

ASL 
BSL 
ASL 
ASL 



SITE 7 -TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Chemical 

of of 

Potential Potential 

Concern Concern 

BAP EQUIVALENT BAP EQUIVALENT 

Aroclor-1260 Aroclor-1260 

HMX HMX 

RDX RDX 

Units Units Arithmetic 95% UCL of Arithmetic 95% UCL of Maximum Maximum Maximum Maximum EPC EPC Reasonable Maximum Exposure Reasonable Maximum Exposure Central Tendency Exposure Central Tendency Exposure 

Mean Mean Normal Normal Detected Detected Qualifier Qualifier Units Units 

Data Data Concentration Concentration Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC EPC EPC EPC EPC EPC EPC 

Value Value Statistic Statistic Rationale Rationale Value Value Statistic Statistic Rationale Rationale 

mgnco mgnco 2.41E-01 2.41E-01 NA NA 5.07E-01 5.07E-01 m3Jh m3Jh 507E-01 507E-01 Maximum Maximum N<iO(l) N<iO(l) 2.41 E-01 2.41 E-01 Average Average NclO(1) NclO(1) 

mgncs mgncs 1.27E-01 1.27E-01 NA NA 3.80E-01 3.80E-01 mw@ mw@ 3.80E-01 3.80E-01 Maximum Maximum N<lO(l) N<lO(l) 1.27E-01 1.27E-01 Average Average N<lO(l) N<lO(l) 

mob mob 1.23E+02 1.23E+02 NA NA 860E+02 8.60E+02 wv% wv% 8.60E+02 8.60E+02 Maximum Maximum N<lO(l) N<lO(l) 1.23E+02 1.23E+02 Average Average N<lO(l) N<lO(l) 

motka motka 630E+OO 6.30E+OO NA NA 4.20E+Oi 4.20E+Oi J J maka mafka 4.20E+Ol 4.20E+Ol Maximum Maximum Nclnll) Nclnll) fi 3nF+.nn fi 3nF+.nn Averarm Averarm tdcinri \ tdcinri \ 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 surface soil samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

TableY ~oilSite7.xls 9lld’^” 7137 AM 



SITE 7 - TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL I SUBSURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium Medium 

Concern EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

AP EQUIVALENT ma@ 2.09E01 NA 507E-01 m&t 2.91E-01 95% UCL-T W-Test(l) 2.91E-01 95% UCL-T W-Test (1) 

roclor-1260 m&3 7.83E-02 NA 3.80E-01 mgM 2SOE-01 95% UCL-T W-Test(l) 2.50E-01 95% UCL-T W-Test(l) 

-Amino-4,6dinitrotoluene ma&4 1.24E+OO NA 2.30E+OO J n-v% 2.30E+OO Maximum W - Test (2) 2.30E+OO Maximum W -Test (2) 

-Amino-2,6dinitrotoluene mob 1.55E+OO NA 630E+OO mgfb 565E+OO 95% UCL-T W-Test(l) 5.65E+OO 95% UCL-T W - Test (i) 

MX m#g 6.98E+Ol NA 8.60E+02 ms/ka 8.60E+02 Maximum W -Test (2). 8.60E+02 Maximum W-Test(2).:. 

LDX mgncs 4.24E+OO NA 4.20E+Ol J mg/ko 1.68E+Ol 95% UCL-T W-Test(l) 1.68E+Ol 95% UCL-T W -Test (1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

Table3AIISoilSite7.xIs Q/l 4100 7:39 AM 



SITE 7 -TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Exposure Medtum: Groundwater 

Chemical Units 

Of 

Potential 

Concern 

1,2,2-Tetrachloroethane mgiL 

1,2-Trichloroethane mgR 

I-Dichloroethene mgR 

P-Dichloroethane mok 

hlorofomt men 

‘ichloroethene m& 

nyl Chloride ma/L 

a-1 ,Pdichloroethene mgn 

tmma-BHC (Lindane) mgR 

senic mti 

ercury wJ- 

tallium m@ 

4.6.Trinitrotoluene men 

Amino4,6-dinitrotoluene mok 

Amino-2,6-dinitrotoluene mg/L 

IX mti 

nmonium Perchlorate mg/L 

Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

1.34C02 NA 7.70E-02 mok 7.70E-02 Maximum N<lO(l) 1.34E-02 Average N<lO(l) 

l.O6E-03 NA 1.3OE-03 mgR 13OE-03 Maximum N<lO(l) l.O6E-03 Average N<lO(l) 

l.O9E-03 NA 150E-03 mgn 1.50E-03 Maximum N<lO(l) 1.08E-03 AVerage N<lO(l) 

l.l9E-03 NA l .EOE-03 mok i.EOE-03 Maximum N<lO(l) l.l9E-03 Average N<lO(i) 

1.20E-03 NA l .EOE-03 man 1 .EOE-03 Maximum N<lO(l) 1.20E-03 Average N<lO(l) 

l.O4E-01 NA 3.70E-01 mofl 3.70E-01 Maximum N<lO(l) l.O4E-01 Average N<lO(l) 

l.llE-03 NA 1.60E-03 mg/L 160E-03 Maximum N<iO(l) l.llE-03 Average N<lO(l) 

l.iEE-02 NA 43OE-02 mglL 4.30E-02 Maximum N<lO(l) l.lEE-02 Average N<lO(l) 

3.OOE-05 NA 5.80E-05 mg/L 5.80E-05 Maximum N<lO(l) 3.OOE-05 Average N<lO(l) 

9.28504 NA 2.80E-03 mok 2.80E-03 Maximum N<lO(l) 9.28E-04 Average N<lO(l) 

135E-03 NA 550E-03 mok 550E-03 Maximum N<lO(l) 135E-03 Average N<lO(l) 

2.14E-03 NA 560E-03 moR. 5.60E-03 Maximum N<lO(l) 2.14603 Average N<lO(l) 

3.96E-02 NA 2.10E-01 mok 2.10E-01 Maximum N<lO(l) 3.96E-02 Average N<lO(l) 

1.21 E-02 NA 6.20E-02 mg/L 6.20E-02 Maximum N<lO(l) 1.21 E-02 Average N<lO(l) 

2.13E-02 NA l.lOE-01 mok l.lOE-01 Maximum N<lO(l) 2.13E-02 Average N<lO(l) 

9.43E-02 NA 5.10E-01 mok 5.10E-01 Maximum N<lO(l) 9.43E-02 Average N<lO(l) 

9.07E-03 ~NA 284E-02 L mg/L 284E-02 Maximum N<iO(l) 9.07E-03 Average N<lO(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 groundwater samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

TableW “e7.xls 911 ’ “‘q 7:37 AM 
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TABLE 5.1 

NON-CANCER TOXICITY DATA - ORAMERMAL 
NSWGWHITE OAK, SfLVER SPRING, MARYLAND 

3w 1 NCE 
Lifespan 1 l.wO ] IRIS ) 04/12/99 1 

Skin, Vascufar 

-.1 .L__ 

I 04/12/99 
1 IRfS M/12/99 

?W I NCEA 0412l99 
A 1992 Ammanfum Perchlorate 

Antimony 
Arcclwy-1254 
Arsenic 
Barium 
Benzerle 

chronii 
chronh 

chrrmk 1 3.OE-03 1 mglkgday 1 

Immunolcgkal. Nails 300 IRIS 04/12/99 
3 fRiS M/l2199 

1 4.90E-03 / mgrkgday 1 Kidney l.ooO IRfS 0412l99 
NCEA 04/12/39 

3w IRIS 04112199 

l.oMl IRIS O4/12/99 
s I cwl2l99 

Kidney 
Liver 

It39 1 

I chronic I 2.OE-fl2 I mwgday I 1 I 2.WE-02 1 mg&gday I LfVer 1W-J IRIS 04/12/39 
l.OEd2 1 “IQ&Q-day 1 1 I l.WE-02 I m@kQdaY I Liver 1,WQ IRIS 04/icY99 

ng*Qday 1 0.025 1 3.75EM I m@QdaY I NOAEL l.WO IRIS 04/12/99 
“EAST 07137 

chronic 
chronk 1.5E+W r 
chrcak 1 .OE-92 mglkgday 1 l.WE-02 mg%gday Blood 

CdiOVtlSCUL3f. 
ehronk 6.OE-02 WQday I S.WE-02 mWW-d=y Immunofogical. NCEA M/12/99 

NeUrOlogkal 

chronk 4.0E-02 men( IOEd2 m@kQday ! 1 HEAST 1 07/97 

m 

L Carbon Tetrachlwi6 
Chlwcbenrene 
Chlorofcfm 
Chromium 
cis-1.2.Okhlorwlhene 

CobaH 

Copper 

HMX 
hrl 
Manganese 
Mercury 

)day 
, chronic , 5.OE-05 , mfykgday 
I chronk 1 3.OE.04 I ,“@QdaY 
1 ChrMk I 5.2602 I rw’ksday 

)day I chronic I 3.OEOi I mQIk( 
1 chrOnk 1 2.OEd2 I m#kgday I 
I chronk 1 3.OE.04 I “IglkQdaY 1 

1 4.c 
1 5.WE-05 mglkgday , Liver I 100 1 IRIS I 04/l a!39 
1 3.WE-04 mglkgday I Lhw, Kidney ( l.oW 1 IRIS 1 04,12/9s 
1 5.20Ed2 m@g.day 
1 3.OOE-01 mr#kgdae 

0.04 
0.07 

Liver. Blood l,ooo IRIS Lw12r99 
LiverI8lwdlGI Tract NCEA 04/12/99 

1 8.WE-04 1 m@Qday CNS 1 IRIS 04/12/99 
1 2.lOE-05 ( mg/kgday CNS l.OW IRIS 04/l a99 

Nkw 

RDX 

chmnk 2.0E-02 wWJaY 0.04 tl.WE-04 wN-d=y 
Decreased body I organ 

weights 

I chronk 1 3.OE.03 I mQJkQdaY I 
I 

1 1 3.WE-03 1 mdkgday Prostate I IW 1 IRI 

300 I IRIS 
0411209 

Sihw 
Tebachkxcatbene 
Thallium 
Trkhfaroetbene 
Vanadium 

Sslsnfum 

I chronic [ 6.OE.03 1 mflgday I 

chronic 5.OEO3 “IQMQ-day 1 5.WE-03 mQ&Qday 1 q lrw%ikin 
chronic 5.OE-03 mrjkg-day 0.04 2.WE-04 mg&gday 
chronk 1 .OEi?2 mglkgday 1 l.WE-02 mflg-day I 
chronic 7.OE-QS m@gday 1 7,WE-05 mglkgday 

1 chrc& 1 7.OE.03 1 “IQ&QdaY I 
I chrcmic I 3.OE-01 I mQIkgday I 

0.026 1 i.&?EM I mg/kQ-day 
1 I 3.WE-01 1 m 

1 USEPA. Nwanber ,998 
2 RR) dermal = RfDoraf x (Oral to Dermal Adjustment Factor) 
3 Dales Of IRIS. HEAST. M NCEA 

Notes: RfD = Reference dose 
CNS = Central Nervws System 
IRIS = Integrated Risk Information System. on-fine database search (USEPA. April 1999) 
HEAST = Health Effwts Assessment Summary Tables (USEPA, July 1997) 
NCEA = USEPA Natfonal Center fof EnvironmenIal Assessment (USEPA RBC Table. April 12.1399) 
NA = Not applicable since an oral RR) is not available for fils compound dam 
NOAEL = NO Observed Adverse Effect Level 



Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

11 ,rilDichlorobenzene 1 Chmnr 

I 1 ,P-Dichloroethane I Chronic 

Il,2-Dichloropropane I Chronic 

Benzene 

Beryllium 

Cadmium 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

Manganese 

Mercury 

Tetrachloroethene 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Value 

Inhalation 

RfC 

8.OE+O2 

4.9E+OO 

4.OE+OO 

35E+OO 

4.9E-01 

6.OE+OO 

2.OE-02 

2.OE-01 

2.OE+OO 

6.OE+oi 

3.OE-01 

5.OE-02 

3.OE-01 

4.9E+O2 

IRIS = Integrated Risk Information System (Aprl 1999) 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 

TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Uncertainty/Modifying 

m/m3 86E-05 

w/m3 1.4E-01 

Wb-day 

mg/kg-day 

CNS 

Liver 

30 IRIS 

NCEA 

Date 
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TABLE 6.1 

CANCER TOXICITY DATA - ORAUGERMAL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Oral CSF Oral to Dermal Adjusted Dermal 

Adjustment Cancer Slope Factor”’ 

Units Weight of Evidence! 

Cancer Guideline 
Concern 

1 .I ,2,2-Tetrachloroethane 

1,l.P.Tdchlorosthane 

l,l-Dkhlorosthene 

1 .P-Diihloroelhane 

1.2.Dichloropropane 

1.4-Dichtorobenzene 

2.2’.Oxybis(1 chtoropropane) 

2,4,5Tdnitrotduene 

Arwlor-1254 

Aroclor-1260 

Arsenic 

2.OE-01 

5.7E-02 

6.OE-01 

9.lE-02 

6.6E-02 

2.4E-02 

7.0E-02 

3.OE-02 

2.OE+00 

Z.OE+W 

1.5E+00 

Factor”’ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2.COE-01 ~wW-dW1 

5.70E-02 OWWay)~’ 

6.OOE-01 W&kW’)~’ 

9.lOE-02 WWwJw~’ 

6.6OE-02 @wkvW’ 

2.40E-02 OxvWJ~y~’ 

7.CoE-02 O-w%-dw)~’ 

3.00E-02 MwWW)~’ 

2.OOE+00 OMwW’ 

2.00Et00 OwW-day)-’ 

1 SOE+CHl hx@a-day)-’ 

Description 

C 

C 

C 

82 

C 

C 

82 

82 

A-inhalation 

IRIS 4/l 2iS9 

IRIS 4/12/99 

IRIS 4/l 2J99 

IRIS 4/l 2l99 

HEAST 07/97 

HEAST 07i97 

HEAST 07i97 

tRlS 4/12/99 

IRIS 4l12KJ9 

IRIS 4/l 2l99 

IRIS 402l99 

Benzo(a)pyrene Equivalent 7.3E+00 NA NA OwWday~’ 82 IRIS 4/l 2l99 

Benzene 2.9E-02 1 2.90602 OwkwJw)” A IRIS 4/l 2/99 

B&(2-ethylhex$)phthalate 1.4E-02 1 1.40E-02 WWw&‘Y’ 62 IRIS 4/l 2l99 

Bromodichloromethane 6.2E-02 1 6.20E.GZ OwWday)” 82 IRIS 4/12/99 

Carbon Tetrachtotide I 1.3E-01 I 1 I 1 .?OE-Ol 1 WWe-W~’ 1 82 I IRlS I 4lt2l99 

Chloroform 6.1 E-03 1 6.lOE-03 1 OWWay)” 1 92 IRIS 4Il2J99 

Dielddn 1.6E+Ol 1 I.MIE+Ol OwWday)” 82 IRIS 4/12/99 

gamma-BHC 1.3E+M) 1 l.3OE+oO bwWdayY’ HEAST 07l97 

Potychlorinated Biphenyls 2.OE+OO 1 2.00E+00 h@W-W)” 82 IRIS 4/l 2l99 

RDX l.lE-01 1 l.lOE-01 (m@kg-dayf” C IRIS 4/l 2i99 

Tetrachloroethene 5.2E-02 1 5.20E-02 bw’kday)” B2 NCEA 4/l 2l99 

Total PCBs 2.OE+W 1 2.WE+W bwJwW~’ 82 IRIS 4/12/99 

Trichtoroethene l.lE-02 1 l.lOE-02 Ow’WdW’ 82 NCEA 4/l 2l99 

Vinyl Chliodde 1.9E+W 1 1.90E+W OWo-day)-’ A HEAST 07i97 

1 USEPA. November 1998. 
2 CSFdermal = CSForaV(Oral lo Dental Adjustment Factor) 
3 Dates of IRIS. HEAST. or NCEA. 

Notes: 
CSF = Cancer Slope Factor 
IRIS = Integrated Risk Information System, on-line database search (USEPA. July1999) 
HEAST = Health Effects Assessment Summary Tables (USEPA. July 1997) 
NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill ABC Table, April 12.1999) 
NA= Not Applicable since oral CSF is not available 

EPA Group: 
A - Human carcinogen 
El - Probable human carcinogen - indicates that limited human data are 

available 
62 - Probable human carcinogen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 



TABLE 6.2 

CANCER TOXICITY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Inhalation Cancer Weight of Evidence/ 

Cancer Guideline 

IRIS = Integrated Risk lniormation System 

HEAST= Health Effects Assessmsnt Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 

EPA Group: 

A - Hum& carcinogen 

Bl - Probable human carcinogen -indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 
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SITE 7 -TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Fulura 1 
Medium: Soil 

Exposure Madium: Soil 

Exposure Poinl’ Surface Soil 

Receptor Population: Full Time Worker 

Oemal 

CsxlRsxEFxED 

Exposure Frequency BWxATxCF 

Professional Judgement Professional Judgement 

Exposure Duration 

CF Conversion Factor @ww 1 .OOE+06 EPA 1969a 1.00Ec06 EPA 1 Q89a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 198Qa 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9,125 EPA 196Qa 3,285 EPA 196Qa 

CS Chemical Concentration in Soil OwW) 95%UCL EPA 1993a 95%UCL EPA 199% Chronic Daily Intake (CDI) (mglkg-day) = 

AF Soil lo Skin Adherence Factor (Wed 1 EPA 1993a 0.2 EPA 1993a CsxSArABSxAFxEFxED 

SA Skin Surface Area m4 3160 EPA 1997a 3160 EPA 1997a SWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (Yea@ 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor owQ) 1 OOE+06 EPA 198Qa 1 .OOE+06 EPA 198Qa 

BW Body Weight (kg) . 70 EPA 196Qa 70 EPA 196Qa 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1969a 

EPA 198Qa 3,285 EPA f989a 

Daily Intake Calculations 
ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer ingestion Intake - RME 3.49E-07 Cancer Ingestion Intake - CTE 5.51 E-08 
Noncancer Ingestion Intake - RME 9.78E-07 Noncancer ingestion Intake - CTE 4.29E-07 

Cancer Dermal Intake - RME 1 .iOE-05 Cancer Dermal intake - CTE &96E-07 
Noncancer Dermal Intake - RME 3.09E-05 Noncancer Dermal Intake - CTE 5.42E-06 

WO7SutfSoilFlW Table4-1 9/16/00 12xX PM 



SITE 7 -TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 

[IScenario Timelrame: Future 1 
Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Pooulalion: Full Time Waker 

II EXposUre Chemical Medium Medium 
Route of Potential EPC EPC 

Concern Vallle Units 

SAP EQUIVALENT mO9 

I/ I Aroclor-12M1 

I 

3 80E-01 

HMX 8.6OE+02 I 

ws 

m@9 

Dermal 

RDX 4.20E+Oi mg/ko 
(total) 

SAP EQUIVALENT 5.07E.01 mgnco 
Aroclor-1260 3.80E-01 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULLTtME WORKERS TO SURFACE SOIL 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route Route 

EPC EPC 

Value Units 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 
Units 

Relerence 

Dose 

Reference 

Dose Units 

Reference RefereIlce 

Concentration Concentration 

Units 

Hazard 

Quotient 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard C~ICUI~IIOR. 

Dermal Absorotion Fraction fABSHUSEPA. November, 1998): 

PCBS - 0.06 

Semivolatiles - 0.1 

wo7sulf’ ‘Y Table7 9’ . 12:06 PM 



SITE 7 - TABLE 8.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Full Time Worker 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 5.07E-01 Wkg 507E-01 

Aroclor-1260 3.80E-01 mgncg 3.80E-01 

HMX 8.60E+02 mg/kg 8.60E+02 

RDX 4.20E+Ol Wkg 420E+Ol 

(total) 

Dermal BAP EQUIVALENT 5.07E-01 mq/kg 5.07E-01 

Aroclor-1260 3.80E-01 mg/kg 3.80E-01 

HMX 8.60E+02 ma/kg 8.6OEtO2 

RDX 4.20E+Ol mq/kg 4.2OE+Ol 

(total) 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABS)(USEPA. November. 19981: 
PCBs - 0.06 
Semivolatiles - 0.1 

Route 

EPC 

Units 

Wkg 

with 

t-r&g 

mg/kg 

~w.h 

ma/kg 

wh 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 
Calculation (1) Units .f_ 

. . . . . 

M I.%-07 mg/kg-day 

M 1.3E-07 mglkg-day 

M 3.OE-04 mg/kg-day 

M 1.5E-05 mg/kg-day 

M 7.3E-07 mg/kg-day 

M 2.5E-07 mglkg-day 

M 9.5E-04 mg/kg-day 

M 4.6E-05 mglkg-day 

Total Risk Across All txposure Routes/Pathways 

WO7SurfSoiFTW Table8 9/l 8/00 12:06 PM 



SITE 7. TABLE 7.la. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

BAP EQUIVALENT 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction fABS)(USEPA. November. 1998k 

PCBs - 0.06 

Semivolatiles - 0.1 

WO7SUrf’ ?/CTE Table7 9’ 1203 PM 



SITE 7 -TABLE 8.la. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

HMX 

RDX 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

HMX 

RDX 

(total) 

Medium Medium 

EPC EPC 

Value Units 

2.41E.01 mdkg 
1.27E-01 mglkg 
1.23Et02 mg/kg 
6.30EtOO mglkg 

2.41E-01 Wkg 
1.27E-01 w#kg 
1.23E+02 m&W 

6.30E+OO mglkg 

Route 

EPC 

Value 

2.41 E-01 

1.27E-01 

1.23E+02 

630EtOO 

2.41E-01 

1.27E-01 

1.23Et02 

6.30EtOO 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

Wkg M 

ma/kg M 

mg/kg M 

mg/kg M 

@kg M 

@kg M 

Wkg M 

@kg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

;g 

PCBs - 0.06 

Semivolatiles - 0.1 

Intake 

(Cancer) 

1.3E-08 

7.OE-09 

6.8E-06 

3.5E07 

2.2E-08 

5.3&09 

6.6E-06 

4.4E-07 

Intake 

I 

Cancer Slope Cancer Slope 

I 

Cancer 

(Cancer) Factor Factor Units Risk 
2 

mYk3-W 
mgikg-day 

mglkg-day 

7.30EtOO 

2.00EtOO 

bwMv-WY’ 
(mg/kg-day)” 

(mg/kg-day)” 

9.7E-08 

1.4E-08 
,. 

mglkg-day 

mglkg-day 

l.lOE-01 (mgIkg-day)’ 3.8E08 

1.5E-07 

. W07SurfSoilFfWCTE Table8 9/l 8100 12:06 PM 



SITE 7 -TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

osure Medium: Soil 

Osure Point: Surface Soil 

Exposure Duration 

Conversion Factor 

ro essional Judgement 

rofessional Judgement 

Professional Judgement 

Professional Judgement 

CsxlRsxEFxED 

Averaging Time (Cancer) 

Soil to Skin Adherence Factor 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgement 

CSXSAXABSXAFXEFXED 
BWxATxCF 

chemical-specilic 

Professional Judgement 

Averaging Time (Cancer) 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

2.42E-06 
5.64E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57G08 

7.25E-08 
5.64E-07 

wo7suff User Table4-1 F ’ 12:07 PM 



SITE 7 -TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Rwte.Spacific (R) EPC selected for hazard calculalion. 

Dermal Absorotion Fraction (ABS)(lJSEPA, November. 199Sk 

PCBs - 0.06 

Semtiolatiles - 0.1 

W07SurfBoiiRecUser Table7 9/i B/O0 12:07 PM 



SITE 7 -TABLE 8.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATlON OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion BAP EQUIVALENT 5.07E-01 mg/kg 5.07E-01 

Aroclor-1260 3.80E-01 Wkg 3.80E-01 

HMX 8BOE+02 mg/kg 8.80E+02 

RDX 4.20E+Ol mg/kg 4.20E+Ol 

(total) 

Dermal BAP EQUIVALENT 5.07E-01 mg/kg 5.07E-01 

Aroclor-1260 3.80E-01 mg/kg 3.80E-01 

HMX 8.60E+02 mg/kg 8.60E+02 

RDX 4.20Eb m&g 4.20E+Ol 

(total) 

(1) , Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABSWSEPA. November, 1998): 

PCBs - 0.06 
Semivolatiles - 0.1 

m&I 

Wkg 

mg/kg 

w&g 

mg/kg 

mdkg 

mg/kg 

mslkf 

1.4E-08 

1 .OE-08 

2.3E-05 

l.lE-06 

1.6E-07 

5.5B08 

2.1 E-04 

1 .OE-05 

mg/kg-day 730E+OO b-wh-day)“ 

mglkg-day 2.00E+OO tdb-dW’ 

mg/kg-day (mg/kg-day)’ 

mglkg-day l.lOE-01 (mg/kg-day).’ 

mg/kg-day bWwW)~’ 

mg/kg-day 2.00E+OO WWkwWV’ 

mg/kg-day (mg/kg-day).’ 

mglkg-day 1 .lOE-01 (mg/kg-day).’ 

Total Risk Across All txposure Routes/Pathways 

9.9E-08 

Z.OE-08 

1.2E-07 

2.4E-07 

l.lE-07 

l.lE-06 

1.2E-06 

1 SE-06 

wo7sv ‘9ecUser Table8 9118’ ‘?:07 PM 



SITE 7 -TABLE 7.2~3. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard c&ulation 

Dermal Absomtion Fraction (ABSXUSEPA, November. 1998): 

PCBS - 0.08 

Semivolatiles - 0.1 

W07SurfSoilRecUseCTE Table7 9/18/00 12:07 PM 



SITE 7 - TABLE 8.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adult Recreational User 
Receotor Am: Adult 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction fABSWSEPA. November, 1998): 

PCBs - 0.06 
Semivolatiles - 0.1 

WO7SU~ PecUserCTE Table8 9/l@’ ?:07 PM 



SITE 7 -TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

eframe: Future 

Adolescent Trespasser 

Model Name 

Dermal 

IngestIon Rate of Soil 

Exposure Frequency 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

cs Chemical Concentration In Soil 

AF Soil to Skin Adherence Factor 

SA Skin Sudace Area 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

CF Cowersion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

(kg) 

OM’~) 

(days) 

(w%) 

(mgrcm’) 

(Cd 

(unitless) 

(days/year) 

(w4 

VwW 

(kg) 

(days) 

CsxlRsxEFxEO 

Professional Judgement Professional Judgement BWxATxCF 

Professional Judgement Professional Judgement 

Professional Judgement Professional Judgement 

43 EPA 1997a 43 EPA 1997a 

25,550 EPA 1969a 25.550 EPA 1969a 

3.650 EPA 1969a 3,650 EPA 1969a 

95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkeday) : 

1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxED 

3263 EPA 1997a 3263 EPA 1997a BWxATxCF 

chemicat-specific EPA 19956 chemical-specific EPA 1995b 

52 Professional Judgement 26 Professional Judgement 

10 Professional Judgement 10 Professional Judgement 

1 OOE+06 EPA 1989a 1 .OOE+06 EPA 1969a 

43 EPA 1997a 43 EPA 1997a 

25,550 EPA 1969a 25,550 EPA 1969a 

EPA 1969a 3,650 EPA 1969a 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion intake - RME 3.31 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.54E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME l.O8E-05 Noncancer Dermal Intake - CTE 

l.l8E-08 
8.28E-08 

1.54E-07 
l.O8E-06 

i 

W07SurfBoifTresp Tableef 9/18/00 12:07 PM 



SITE 7 - TABLE 7.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xpxure Medium: Soil 

xposure Point: Surface Soil 

Adolescent Trespasser 

Concentration 

Total Hazard Index Across AII txposure nout 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Hazard 

Quotient 

NA 

Dennal AbsorDtion Fraction (ABSWSEPA. November, 19981: 

PCBs - 0.06 

Semivoiatiles - 0.1 

NA 

NA 
I 1.8E-02 

wo7surf sp Table7 9’ x 12:07 PM 
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SITE 7 -TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Adolescent Trespasser 

I Concern 

Ingestion BAP EQUIVALENT 

Aroclor-1260 

I Aroclor-1260 

Medium 

EPC 

Value 

507E-01 

3.80E-01 

8.60E+02 

4.20E+Ol 

5.07E-01 

3.80E-01 

860E+02 

4.20EiOl 

Medium 

EPC 

Units 

@kg 

mdkg 

Wkg 

mg/kg 

mg/kg 

mdkg 

mcdkg 

ma/kg 

Route 

EPC 

Value 

5.07E-01 

3.80E-01 

8.60E+02 

4.20E+Ol 

5.07E-01 

3.80E-01 

8.60Et02. 

4.20E+Ol 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

m&t M 

@kg M 

Wkg M 

@kg M 

mg/kg M 

mg/b M 

@kg M 

mdkg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABS)fUSEPA. November. 1998): 

2.4E-08 mglkg-day 

1.8E-08 mglkg-day 

4.1 E-05 mg/kg-day 

2.OE-06 mg/kg-day 

7.30E+OO 

2.00E+OO 

l.lOE-01 

1 .OE-07 

3.5G08 

1.3E-04 

mg/kg-day 

mg/kg-day 

mg/kg-day 

2.00E+OO 

Cancer Slope 

Factor Units 

M?NWW’ 
(mg/kg-day)” 

(mg/kg-day).’ 

(m@g-day)” 

(mg/kg-day)” 

(mg/kg-day).’ 

(mg/kg-dayr’ 

Cancer 

Risk 

1.8E-07 

3.6E-08 

2.2E-07 

4.3E-07 

7.OE-08 

6..5&06 1 mg/kwW l.iOE-01 1 (mg/kg-dayy’ 7.1 E-07 

I I I 7.8E-07 

PCBs - 0.06 

Semivolatiles - 0.1 

W07SurfSoilTresp Table8 9/18/00 12107 PM 



SITE 7 _ TABLE 7.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adolescent Trespasser 

EXpoSUre 

Route 

Chemical 

of Potential 

Concern 

/ / 

Reference Reference Hazard 

Concentration Concentration Quotient 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculatio?. 

Darmal Abswtion Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

Semivolatiles - 0.1 

WO7Sutf’ yCTE Table7 0’ ’ 1208 PM 



SITE 7 - TABLE 8.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Adolescent Trespasser 
F?nnF?ntnr Al-w 7-lfi Years 

Exposure 

Route 

Chemical 

of Potential 

Concern 

II 
I 

ingestion IBAP EQUIVALENT 

II I Aroclor-1260 

HMX 

Dermal 

RDX 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

HMX 

RDX 

1 (total) 

Medium Medium 

EPC EPC 

Value Units 

2.41E-01 

1.27E-01 

123E+O2 

6.3OE+OO 

2.41E-01 

1.27E-01 

1.23E+02 

6.30E+OO 

mg/kg 
Mike 
mg/kg 
mdkg 

EPC Selected 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSI(USEPA. November. 1998): 

PCBs - 0.06 

Semivolatiles - 0.1 

l.lE-08 

6.OE-09 

5.8E-06 

3.OE-07 

4.8b08 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mt$kg-day 

7.30E+OO 

2.00EtOO 

l.lOE-01 

1.3E-07 

1.2E-08 

1.9E-05 

9.7E-07 

2.00E+OO 

l.lOE-01 

(mg/kg-day)” 

(mg/kg-day).’ 

(mg/kg-day)’ 

2.4E-08 

l.lE-07 

1.3E-07 

Cancer Slope 

Factor Units 

Cancer 

Risk 

W07SurfSoilTrespCTE Table8 9/l 8/00 12:08 PM 



SITE 7 -TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Populations Day Care Child 

Parameter Definition 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional JudgemerIt 

chemical-specilic 

Professional Judgement 

AVeraging Time (Cancer) 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 3.91 E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 4.57E-06 Noncancer Ingestion Intake - GTE 

Cancer Dermal Intake - RME 1.37E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 1.60E-04 Noncancer Dermal Intake - CTE 

8.57E-08 
2.00E-06 

1.20E-06 
2.80E-05 

wo7surf,E Care Table4-1 9'. ? 12.05 PM 



SITE 7 -TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

(1) Specify MediumSpecitii (M) or Rwte-Specific (R) EPC selected lor hazard calculation 

so&on Fraction IABSMSEPA. November. 1998L Dermal Ab 

PCBS - 0.06 

Semivolatiles - 0.1 

WOWurfSoilDayCare Tab!%7 9/18/00 12:05 PM 



SITE 7 -TABLE 8.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Day Care Child 
[Receptor Age: Child (O-6 Years) 

.(l) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSWSEPA. November. 1998): 

PCBs - 0.06 

Semivolatiles - 0.1 

wo7slr JayCare Table8 9/1P ‘205 PM 
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SITE 7 -TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Spcily Medium-Specific (M) or Route-Specific (A) EPC selected for hazard calculation. 

g Dermal 

PCBS - 0.06 

Semivolatiles - 0.1 

WOWutf!3oilDayCareCTE Table7 9/18/00 1295 PM 



SITE 7 - TABLE 8.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Day Care Child 
Receptor Aae: Child 10-6 Years) 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ii 
I I I I I 

Ingestion BAP EQUIVALENT 2.41E-01 1 @kg 1 2.41E-01 1 @kg 

II I Aroclor-1260 

HMX I 

1.27E-01 

I 

w&I 

I 

127E-01 

I 

mg/kg 
1.23E+02 mg/kg 1.23E+02 mg/kg 

Dermal 

RDX 

(total) 

BAP EQUIVALENT 

6.30E+OO 

2.41 E-01 

@kg 6.30EtOO I ,“I- mg/kg 

mg/kg 2.41E-01 1 mg/kg 
Aroclor-1260 1.27E-01 

HMX 1.23Et02 
with 

Wkg 

1.27E-01 

1.23Et02 
@kg 

mg/b 
RDX 

(total) 
6.30E+OO Wkg 6.30E+OO wdkg 

(1) . Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

Dermal Absomtion Fraction (ABSWSEPA. November. 1998): 

PCBs - 0.08 
Semivolatiles - 0.1 

I 

i - 

EPC Selected 

for Risk 

Calculation (1) 

2.1 E-08 

l.lE-08 

l.lE-05 

54E-07 

3.8E-08 

9.2EM09 

15E-05 

7.6607 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgfkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Total Risk A 

7.30E+OO OWwJay)~’ 1.5E-07 

2.00EtOO OWWW’ 2.2E-06 

(mg/kg-day)” 

1.1 OE-01 bdWJay)” 5.9E-08 

2.3E-07 

WWkwday~’ 

2.00E+OO b’dkt-day~’ 1.6E-08 
(mg/kg-day)’ 

l.lOE-01 (mg/kg-day)” 8.3E-08 

1 .OE-07 
loss All txposure Routes/Pathways 1 3.3E-07 

w07sur+ YayCareCTE Table8 9/l 8 ” A ?:05 PM 



SITE 7 -TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario TImeframe: Future 

t 

&urn: Soil 

Exposure Medium: Soil 

Expx.ure Point: Surface Soil 

Receptor Population. Resident 

Model Name 

ingestion Rate Of soil CSXIRSXEFXEO 

Exposure Frequency BWxATxCF 

Professional Judgement Professional Judgement 

CF Conversion Factor (wk3) 1 .OOE+06 EPA 1969a 1 .ooE+06 EPA lQ69a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging lime (Cancer) WW 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) @‘w) 8,760 EPA 19698 2,555 EPA 1969a 

CS Chemical Concenlratkm in Soil (wv%) 95%UCL EPA 1993a 95%UCL EPA 1993a d Chronic Daily Intake (CDI) @leg-day) = 

AF Soil to Skin Adherence Factor (mgrcd 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxED 

SA Skin Swface Area (cm’) 9000 EPA 1997a 9000 EPA 1997a BWxATxCF 

ABS Absorption Factor (unilless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (daysfyear) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (Yea@ 24 EPA t993a 7 EPA 1993a 

CF Conversion Factor (w%) 1 .OOE+06 EPA 1969a l.ooE+06 EPA 1969a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) W%‘~) 6,760 EPA 1969a 2,555 EPA 1969a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 
Noncancer Ingestion Intake - RME 

Cancer Dermal Intake -‘RME 
Noncancer Dermal Intake - RME 

4.70E-07 Cancer Ingestion Intake - CT6 
1.37E-06 Noncancer Ingestion Intake - CTE 

4.23E-05 Cancer Dermal Intake - CTE 
1.23E-04 Noncancer Dermal Intake - CTE 

4.58E-08 
4.58E-07 

1.65E-06’ 
1.65E-05 

WO7SurfSoilAdultRes Table4-1 9/18/M] 12:03 PM 



SITE 7 -TABLE 7.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xpsure Medium: Soil 

xwure Point: Surface Soil 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify MediumSpecific (M) or Rock?-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction (ABS)flJSEPA. November. 1998): 

PCBs - 0.06 

Semfvolatiles - 0.1 

Hazard 

Quotienf 

2.3E-02 

1.9E-02 

4 ZE-02 

2.OE-01 

1.7E-01 

3.sE-01 

4.2E-01 

wo7suu ,ttRes Table7 P’ ’ 12:03 PM 



SITE 7 -TABLE 8.5. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Resident 

Exposure 

Route 

igestion 

termal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

HMX 

RDX 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

HMX 

RDX 
,....11 ,,rorat, 

Medium 

EPC 

Value 

5.07E-01 

3.80E-01 

8.60E+02 

4.20E+Ol 

5.07E-01 

3.80E-01 

8.60E+02 

4.20E+Ol 

I 

Medium 

EPC 

Units 

milks 

wdkg 

mglkg 

@kg 

mg/kg 

mq/kg 

Wkg 

@kg 

I 

Route 

EPC 

Value 

507E-01 

3.80E-01 

8.60E+02 

4.20EtOl 

5.07E-01 

3.80E-01 

8.60E+02 

4.20E+Ol 

f 

Route 

EPC 

Units 

@kg 

wth 

m&f 

mg/kg 

mglkg 

Wkg 

mg/kg 

mg/kg 

I 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 2.4E-07 mglkg-day 7.30E+OO OWkg-day)” 1.7E-06 

M l.EE-07 mg/kg-day 2.00E+OO (mg/kg-dayf’ 3.6E-07 

M 4.OE-04 mg/kg-day Pw&wWF’ 

M Z.OE-05 mg/kg-day l.lOE-01 (mg/kg-day)” 2.2E-06 

4.3E-06 

M 2.8E-06 mg/kg-day OWkg-day)“ 

M 9.6E-07 mg/kg-day 2.00E+OO (mg/kg-day)” 1.9E-06 

M 3.6E-03 mg/kg-day (mg/kg-day).’ 

M l.EE-04 mg/kg-day l.lOE-01 (mS/kg-daYY’ 2.OE-05 
3 3 IL-IF. 

II s...L “Y I I I 
Total Risk Across All Exposure Routes/pathways 1 2.6E-05 

C 

._ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction (ABS)(USEPA. November. 19981: 

PCBs - 0.06 

Semivolatiles - 0.1 

9/18/00 12:03 PM 



SITE 7 -TABLE 7.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure Point Surface Soil 

Receptor Population: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation, 

Dermal Absomtion Fraction fABSWSEPA. November. 1998): 

PCBs - 0.06 

Semivolatiles - 0.1 

WO7Suri’ ,jtResCTE Table7 9” 1203 PM 



SITE 7 -TABLE 8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Resident 
Receptor Age: Adult 

Ingestion BAP EQUIVALENT 2.41E-01 

Aroclor-1260 1.27E-01 

HMX 1.23Et02 

mdkg 

mg/kg 

mdkg 

2.41E-01 

1.27E-01 

1.23E+02 

6.30EtOO 

2.41 E-01 

1.27E-01 

1.23E+02* 

6.30E+OO 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dertnal Absorotion Fraction (ABSIIUSEPA, November. 19981: 

PCBs - 0.06 

Semivolatiles - 0.1 

Intake 

(Cancer) 

l.lE-08 

5.8E-09 

5.6E-06 

2.9E-07 

52E-08 

1.3E-08 

2.OE-05 

1 .OE-08 

mg/kg-day 

mg/kg-day 

mg!kg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

7.30E+OO 

2.00EtOO 

l.lOE-01 

2.OOE+OO 

l.lOE-01 

WxW-day)” 
(mg/kg-day).’ 

(mglkg-day).’ 

(mg/kg-day[’ 

(mglkg-day)” 

(mg/kg-dayr’ 

(mg/kg-day).’ 

(mg/kg-day)“ 

8.1 E-08 

1.2E-08 

3.2G08 

1.2E-07 

2.5E-08 

l.lE-07 
1 d&n7 

W07SurfSoilAdultResCTE Table8 9/18/00 1203 PM 



SITE 7 -TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenado Timeframe: Future 

Exposure Medium: Soil 

osure Point: Sudace Soil 

ulation: Resident 

Dermal 

wonal Judgement ro essmnal Judgement 

Conversion Factor 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 2.190 EPA 1969a 730 EPA 1969a 

CS Chemical Concentration in SolI OwW) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day) = 

AF Soil to Skin Adherence Factor (Wcm’) 1 EPA 1993a 0.2 EPA 1993a CS~SA~ABS~AFXEFXED 

SA Skin Sudace Area (Cd 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (y&m) 6 EPA 1993a 2 EPA 1993a 

CF Conversion Factor (mglkg) 1 OOE+O% EPA 1969a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) W=w) 2,190 EPA 1969a 730 EPA 1969a 

Dailv Make Calculations 

ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME l.lOE-06 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.92E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal intake - RME 2.24E-04 Noncancer Dermal Intake - CTE 

1.22E-07 
4.27E-06 

8.56E-07 
3.00E-05 

wo7surl pas Table4-1 0’ .12:@4 PM 



SITE 7 -TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ation: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC Selected lor hazard c’dlculatiOn. 

Dermal Absomtion Fmction (ABSHUSEPA. November. 1998): 

PCBs - 0.06 

Semivolatiles - 0.1 

NA NA 2.1E-01 

NA NA 1.8E-01 

3.9E-01 
NA NA 

NA NA 

NA NA 3.7E-01 

9/18/00 12:04 PM 



SITE 7 -TABLE 8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

cenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Resident 
Receptor Age: Child 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

Dermal Absorption Fraction IABSWSEPA. November, 1998): 

PC& - 0.06 

Semivolatiles - 0.1 

wo7slJ 7hildRes Table8 9tre. ?:04 PM 



SITE 7 -TABLE 7.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface Soil 

Receptor Population: Resident 

(1) Specify Medium-Specific (M) or Rwle-Specifff (R) EPC selected for hazard cakufation. 

Dermal Absomtion Fraction (ABS)(USEPA. November. 199B& 

PCBs - 0.06 

Semivolatiles - 0.1 

3.00E-03 NA NA 9 OE-03 

1.9E02 
NA NA 

520Eo2 

3.ooE-03 

NA NA 

NA NA 7.1Eo3 

NA NA 6.3E-03 

Total Hazard Index Across All Exposure Routes/Pathways L 3.2502 ( 

W07SurfSoilChildResCTE Table7 9/1B/oO 1204 PM 



SITE 7 -TABLE 8.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

Dermal Absomtion Fraction IABSWSEPA. November, 1998): 

PCBs - 0.06 
Semivolatiles - 0.1 

wo7sw ‘3hildResCTE Table8 9118’ “204 PM 



SITE 7 -TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE/ SUBSURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

8.~ / Subsurlace Soil 

Maintenance / Utility Worker 

Ingestion Rate of Soil CsxlRsxEFrED 

Exposure Frequency Professional Judgement Professional Judgement SWxATxCF 

Professional Judgement Professional Judgement 

CF Conversion Factor OwW l.OOE+06 EPA 1989a 1 .OOEt06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) k%‘~) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) Wv) ’ 9,125 EPA f989a 3,285 EPA 1989a 

CS Chemical Concentration in Soil 0wW 95%UCL EPA 1993a 95”YoUCL EPA 1993a Chronic Daily intake (CDI) (mgkg-day) = 

AF Soil to Skin Adherence Factor (Wcm’) 1 EPA 1993a 0.2 EPA 1993a CsvSAxAf3SxAFxEFxED 

SA Skin Sudace Area (cm*) 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorption Factor (uoitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (dayslyear) 36 Professional Judgement 18 Professional Judgement 

ED Exposure Duration (Yea@ 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor OwW 1 .OOE+OB EPA 1989a 1 .OOE+08 EPA 1989a 

BW Body Weight (kg) . 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (dw) 25,550 EPA 1989a 25,550 EPA 19B9a 

EPA 1989a 3,285 EPA 1989a 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 4.53E-09 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion intake - CTE 3.52E-08 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.59E-06 
4.45E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

5.72E-08 
4.45E-07 

9/l 8100 11.23 AM W07AIISoilMUW Table4-1 



SITE 7 -TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Maintenance/Utility Woher 

Exposure Chemical 

Route of Potentiaf 

Medium 

EPC 

Medium 

EPC 

letlIla 

Aroclor-1260 

2.Amin~4.6-dinitmtoluena 

4-Amino-2.6-dinitrotoluene 

HMX 

RDX 

(total) 

SAP EQUIVALENT 

Am&r-1260 

2.Gino-4,6dinitmtotoluene 

4.Amino-2,Winitrotoluene 

HMX 

ADX 

2.50E-01 w&2 
2.3OE+OO mow 
5.65E+M1 wW 
6.60E+OZ mg/kg 
1.6EE+Ol mo& 

2.91 E-01 wW 
2.50E-01 wwl 
2.3OE+00 wv% 
5.65E+CO WI@ 
&60E+02 WkQ 
1.66E+Ol w5k3 

Route 
EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

I 
2.9lE-01 w% 
2.50E-01 wml 
2.3OE+W mow 
5.65E+OO mm 
660E+02 whit 
1.68E+Ol mflkg 

2.9lE-01 mw”a 
2.50E.01 mslke 
2.30E+C0 mtig 
5.65E+CO ww 
8.6OE+02 msnte 
1.68E+Ol mob 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Denal Absorption Fraction (ABS)(USEPA. November. 1998): 

PC&-0.06 

Semivolatiles - 0.1 

Intake 

:Non-Cancer) 

Units 

- 
Total f 

Reference 

Dose 

Relerence 

Dose Units 

w@-W 

6.00E-05 

6.00E-05 

5.20E-02 

mwkg-day 

WWW 
mglkg-day 

WWJay 
3.CQE-03 w’kt-day 

I 

6.OQE-05 

6.OQE-05 

5.20E.02 

Reference Reference 

Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

!ard Index Across All Exposure nouteslratnways 

Hazard 

Quotient 

5.4E-03 

1.3E-02 

2.3E-03 

7.9E-04 

2 2E-02 

1 7E-02 

4.2E-02 

7.4E-03 

2.5E-03 

6.9E-02 

9.1E-02 

W07AIF I Table7 r ‘11:23AM 



SITE 7 -TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Receptor Age: Adult 

II Exposure Chemical 

Route of Potential 

Concern 

I Ingestion BAP EQUIVALENT 

Aroclor-1260 

II I 2-Amino-4&dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

II I HMX 

Dermal 

RDX 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

2-Amino-4.6-dinitrotoluene 

4-Amino-2.6-dinitrotoluene 

HMX 

Medium 

EPC 

Value 

2.91E-01 

250E-01 

2.30E+OO 

565E+OO 

8.60E+02 

1.68E+Ol 

2.91E-81 

2.50E-01 

2.30E+OO 

5.65EtOO 

8.6OE+O2 

1.68E+Ol 

Medium 

EPC 

Units 

mg/kg 
ma/kg 
mdkg 
m&g 
mg/kg 
m&i 

Route 

EPC 

Value 

2.91 E-01 

2.50E-01 

2.30EtOO 

565E+OO 

8.60E+02 

168E+Ol 

Route 

EPC 

Units 

2.91E-01 

2.50E-01 

2.30E+OO 

565E+OO 

8.6OE+O2 

1.68E+Ol 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Bermal Absorption Fraction IABS)(lJSEPA. November. 1998): 

PCBs - 0.06 

Semivolatiles - 0.1 

EPC Selected 

for Risk 

Calculation (1) I Units 
I 

1.5E-08 mg/kwJw 

1.3E-08 mg/kg-day 

1.2E-07 mg/kg-day 

2.8E-07 mg/kg-day 

4.3E-05 mg/kg-day 

8.5E-07 mg/kg-day 

7.30EtOO 

2.00E+OO 

l.lOE-01 

tWwday)~’ 

@?MwfaYY’ 
(mg/kg-day)” 

WWkWw)” 

(m@g-dayY’ 

OWb-day)” 

l.lE-07 

2.5f-08 

9.3E-08 

2.3E-07 

Total Risk Across All txposure Routes/Pathways 1 5.7E-87 
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SITE 7 -TABLE 7.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Maintenance I Utility Worker 

Intake 

(Non-Cancer) 

intake 

(Non-Cancer) 

Units t 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Atisorotion Fraction (ABS)fUSEPA. November. 1996): 

PCES - 0.06 

Semivolatiles - 0.1 

Reference 

Dose 

6.00E-05 

6.00E-65 

5.20E-02 

3.00E-03 

6.oOE-05 

6.OOE-05 

5.2OC02 

Reference 

Dose Units 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

14E-03 

3.3E-03 

5.6E-04 

2.OE.04 

54E-03 

1.7E-03 

4 2E-63 

7.4E-04 

I 

WO7AtfS ‘{CTE Table7 9" 1 11:24AM 



SITE 7 - TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

lgestion 

ermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Aroclor-1260 

2-Amino-4,&dinitrotofuene 

4-Amino-2,6-dinitrotoluene 

HMX 

RDX 

(total) 

BAP EQUIVALENT 

Aroclor-1260 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

HMX 

Medium Medium 

EPC EPC 

Value Units 

2.9lE-01 mg/kg 
2.50E-01 mglkg 
2.3OE+OO wW 
565E+OO mglkg 
8.60E+02 mdkg 
1.68E+Ol mg/Q 

2.91E-01 mdkg 
2.5OE-01 mdkg 
2.3OEtOO mg/kg 
5.65E+OO mg/kg 
8.60E+02 @kg 

Route 

EPC 

Value 

2.9lE-01 

2.50E-01 

2.30E+OO 

5.65E+OO 

8.60E+02 

1.68EtOl 

2.91E-01 

2.50E-01 

2.30E+OO 

5.65E+OO 

8.60E+02 

Route 

EPC 

Units 

mg/kg 

Wkg 

@kg 

mdkg 

ma/kg 

mg/kg 

@kg 

@kg 

m&g 

mglkg 

mglkg 

EPC Selected Intake Intake Cancer Slope Can,cer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.3E-09 mglkg-day 7,30E+OO (mtikg-day)-’ 9.6E-09 

M l.lE-09 mglkg-day 2.00E+OO OWwW’ 2.3E-09 

M 1 .OE-08 mg/k@day (mg/kg-day)” 

M 2.6E-08 mglkg-day (mg/kg-day)“ 

M 3.9E-06 mg/kg-day OwWdaYY’ 

M 7.6E-08 mg/kg-day l.lOE-01 (mg/kg-dayr’ 8.4E-09 

1 2.OE-08 

M 2.2E-09 mg/kg-day bwh-MT’ 

M 8.6E-10 mg/kg-day 2.00E+OO (mg/kg-day)” 1.7E-09 

M 1.3E-08 mg/kg-day (mglkg-day)” 

M 3.2E-08 mgikg-day (mg/kg-days’ 

M 4.9E-06 mglkg-day WWWayY’ 

RDX 

(total) 

1.68E+Oi mg/kg 1.68E+ol mg/kg M 9.6E-08 mglkg-day l.lOE-01 (mg/kg-dayy’ l.lE-08 

1 1.2E-08 

Total Risk Across All Exposure Routes/Pathways 11 3.3E-08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

fl 

PCBs - 0.06 

Semivolatiles - 0.1 
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SITE 7 -TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

sure Medium: Soil 

n: ConstNction worker 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Averaging Time (Cancer) 

Soil to Skin Adherence Factor 

Skin Surface Area 

Absotption Factor 

Professional Judgement Professional Judgement 

CsxSAxABSxAFxEFxED 
BWxATxCF 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.83E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 3.18E-07 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.23E-05 Noncancer Dermal Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 
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SITE 7 -TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/ SUBSURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

2-Amin0-4,6dinilmt~Oluene 

4-Amin~Z.gdinitrotoluene 

HMX 

RDX 

8 WE+02 

1.66EtOl 

6.6OEt02 

1.68E+01 

mww 

mgrkg 

2.9E-03 

5.7E-05 
mglkg-day 

m@g-W 

5.20E-02 

3 OQE-03 

w’Wdw 

m&g-day 

NA 

NA 

(total) 

SAP EQUIVALENT 

Aroclor-1260 

2.Amino-4,6dinitrotoluene 

4-Amino-2,6ainitrotoluene 

HMX 

2.91E-01 

2.50E-01 

2.3OE+M) 

5.65E+W 

8.60E+O2 

2.91E-01 

2.50E.01 

230EcOO 

5.65E+OO 

8 60E+02 

6.4E-07 

3.3E-07 

5.lE-06 

1.3E-05 

1.9E-03 

6.OOE-05 

6.OOE-05 

5.20E-02 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 1 1.66E+Ol 1 mgkg M 3.7E-05 1 mg-day 1 3.OOE-03 1 mgIkg-day I NA 

Total Hazard Index Across Ail Exposure Routes/Pathways 

(1) Specily Medium-Specific (M) or Route-specific (R) EPC selected for hazard MlCUfatiOn 

Dermal Absomtion Fraction (ABSI(USEPA. November. 1998): 

PCBS - 0.06 

Semivolaliles - 0.1 

Hazard 11 
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SITE 7 -TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Construction Worker 
Receotor Aoe: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

lgestion BAP EQUIVALENT 2.91 E-01 

+ 

A&or-1260 2.50E-01 

2-Amino-4,6-dinitrotoluene 2.30E+OO 

4-Amino-2,6-dinitrotoluene 5.65E+OO 

HMX 6.60E+02 

RDX 1.68E+Ol 

ermal 

I(total) I 
IBAP EQUIVALENT 1 2.91E-01 

w&g 
mtikg 

@kg 

whf 

mg/kg 

mglkg 

2.91 E-01 

2.50E-01 

2.30E+OO 

5.65E+OO 

8.60E+02 

1.68E+Ol 

mdkg 

mg/ko 

@kg 

Wkg 

mg/kg 

mg/kg 

2.91 E-01 

2.50E-01 

2.30E+OO 

565E+OO 

8.60E+02 

1.68E+Ol 

mg/kg 

w/kg 

@kg 

mg/kg 

Wko 

mg/ko 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABSMJSEPA, November, 1998): 

PCBs - 0.06 
Semivolatiles - 0.1 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1.4E-08 mg/kg-day 

1.2E-08 mglkg-day 

l.lE-07 mg/kg-day 

2.7&07 mg/kg-day 

4.2E-05 mg/kg-day 

8.1 E-07 mg!kg-day 

1.2E-08 

4.8&09 

7.3E-08 

l.EE-07 

2.7E-05 

54E-07 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Intake 

(Cancer) 

Units 

Total Risk A 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units. 

I 

7.30E+oo I (mg/k9-day)Y 

2.00E+OO (mg/kg-dayr’ 

(mg/kg-dayy’ 

(mglkg-day)” 

(mg/kg-day)” 

l.lOE-01 (mg/kg-day)” 

I 
1 Qwh-dW’ 

Cancer 

Risk 

1 .OE-07 

2.4E-08 

8.9E08 

2.2E-07 

9.5E-09 

5.9E-08 

6.8E-08 

2.8E-07 
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SITE 7. TABLE 7.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

Exposure Medium: Soil 

Exposure Point: Surface I Subsurface Soil 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction IABSIIUSEPA, November. 199&X 

PCBS - 0.06 

Semivolatiles - 0.1 

Route 

EPC 

Value 

Route 

EPC 
Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) Concentration Concentration Ouotient 

Units 

3.OOE-03 mg/kg-dw 

WwdaY 

NA NA 9 5E-03 

Z.iiE-01 
NA NA 

W07AIISoilConstWCTf Table7 Q/l 8/00 11:23 AM 



SITE 7 - TABLE 8.8a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion BAP EQUIVALENT 2.91 E-01 mdkg 2.91 E-01 

Aroclor-1260 250E-01 mg/kg 2.50E-01 

2-Amino-4,6-dinitrotoluene 2.30E+OO mdkg 2.30E+OO 

4-Amino-2,6-dinitrotoluene 565E+OO Wkg 5.65E+OO 

HMX 8.60E+02 mg/kg 8.60E+02 

RDX 1.68E+Ol @kg 1.66E+Ol 

(total) 

Dermal BAP EQUIVALENT 2.91 E-01 wb 2.91 E-01 

Aroclor-1260 250E-01 @kg 250E-01 

2-Amino-4.6-dinitrotoluene 2.30E+OO Wkg 2.30E+OO 

4-Amino-2,6-dinitrotoluene 565E+OO Wkg 5.65E+OO 

HMX 8.60E+02 @kg 8.60Et02 

RDX 1.68E+Ol mdkg 1.66E+Ol 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABS)(USEPA. November, 1998): 
PCBs - 0.06 
Semivolatiles - 0.1 

mg/kg 

m&g 

@kg 

wM 

wlkg 

@kg 

w/kg 

mg/kg 

mg/kg 

Wkg 

mdkg 

mdkg 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

7.OE-09 

6.OE-09 

5.6E-08 

1.4E-07 

2.1 E-05 

4.1 E-07 

2.4E-09 

9.5E-10 

1.5E-08 

3.6E:08 

5.5606 

l.lE-07 

mglkg-day 7.30E+OO PWWW’ 5.1 E-08 

mg/kg-day Z.OOE+OO (mg/kg-day)” 1.2E-06 

mg/kg-day (mg/kg-day)” 

mg/kg-day (mg/kg-day).’ 

mg/kg-day (mg/kg-day)“ 

mg/kg-day l.lOE-01 (mg/kg-day)’ 4.5E-08 

1 l.lE-07 

mg/kg-day @Wkg-WY’ 

mg/kg-day 2.00E+OO (mg/kg-day)” 1.9E-09 

mg!kg-day (mg/kg-day).’ 

mg/kg-day Owk+W’ 

mg/kg-day (mg/kg-day)” 

mg/kg-day T.tOE-01 (mglkg-day).’ 1.2E-08 

1 1.4E-06 

Total Risk Across All Exposure Routes/Pathways 1 1.2E-97 
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SITE 7 -TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parameter Parameter Definition 

Route Code 

Dei-mal CW Chemical Concentration in Water 

A Skin Surface Area 

KP Permeabiliiy Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Inhalation Cair Chetical Concentration in Air 

PIa Inhalation Rate of vdatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Tinie (Noncancer) 

units 

mw 

(cm’) 

(cn’Ihr) 

(events/day) 

WWw~) 

(yea=) 

(kg) 

(hrlevent) 

@W-s) 

(WN 

(mghn’) 

(m’ihr) 

WWyear) 

(YeW 

(hr/day) 

WQ) 

(dw) 
P-‘wM 

RME RME CTE CTE Intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

9,Ow EPA 1997a 9,ooo EPA 1997a DAevent x EV x EF x ED x A 

Chemical-specific EPA 1992d Chemical-specific EPA 19926 BWxAT 

1 Professional judgement 1 Professional Judgement 

36 Professional judgement 18 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

25 EPA 1993s 9 EPA 1993a 

70 EPA 1989a 70 EPA 1989a 

1 Professional judgement 1 Professional Judgement 

25,550 EPA 1989a 25,550 EPA 19898 

9,125 EPA 1989a 3,285 EPA 1989a 

Derived EPA 1989a Derived EPA 1989a Chronic Daily intake (CDI) (@kg-day)= 

2.5 EPA 1989a 2.5 EPA 1989a CairxIRarETxEFxED 

36 Professional judgement 18 Professional Judgemenl BWxAT 

25 EPA 1993a 9 EPA 1993a 

8 Professional judgement 4 Professional Judgement 

70 EPA 1989a 70 EPA 1989a 

25,550 EPA 1989a 25550 EPA 1989a 
9.125 EPA 1989a 3285 EPA 1989a 

Dallv IntaKe calculations 
Inhalation Intake = (Ha x ET x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Oi Noncancer Dermal Intake(CTE) = &34E+OO 

Cancer Inhalation Intake(RME) = 1 .Ol E-02 
Noncancer Inhalation Intake(RME) = 2.82E-02 

Cancer Inhalation Intake(CTE) = 9.06E-04 
Noncancer Inhalation Intake(CTE) = 7.05E-03 

Wo7gwmuw Tablert1 9/18/00 11:52 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/19/00 

REFERENCES: 

I 

EPA, DECEMBER 1989 AND JANUARY 1992 

I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(GM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSPIEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1’. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)&l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GWCONC. 1 lORGANlC ORI 1 t*(HR) 1 tevent 1 T (HRI 1 IKo(CMfHR) 1 1 B I DAevent 1 . 
OWL) INORGANIC? 

1 ,1,2,2-Tetrachloroethane 7.70E-02 0 2.20E+OO 1 .OOE+OO 9.20E-01 9.00E-03 2SOE-02 1.84E-06 
1 ,1,2-Trichloroethane I .30E-03 0 1.40E+OO 1 .OOE+OO 5.70E-01 8.40E-03 1.1 OE-02 2.28E-08 
1 .l -Dichloroethene , ml- ^3 0 8.20E-01 1 .OOE+OO 3.40E-01 , 60&02 . “nr .-,+-. 1 AH,,- ‘7” 

11 .P-Dichloroethane 
. .auc-” _. _-_. 

1 80E-03 0 8.40E-01 1 .OOE+OO 3.50E-01 

BOE-03 0 l.lOE+OO 1 .OOE+OO 4.7OF-“’ 

70E-01 0 1.30E+OO 1 .OOE+OO 5.5OL “I 

I .60E-03 0 5.1 OE-01 1 .OOE+OO 2.1 OE-01 
4.30E-02 0 8.20E-01 1 .OOE+OO R 4ilF-Ill 

I.J”II-“L 1 ‘t.“LC-“0 

1 1 5:30E-03 1 1 3.00E-03 1 1.62E-08 
’ ’ * 90E-03 1 f g RI-IF-nR I ?.OdF-08 

1 5.80E-05 I I 
_--- _. .--.-_ -. .-- -. , , . . 

0 1 I 3.5dE+Oi 1 i.OOE+OO 1 5.20E+OO I I 1 40E-02 1 I _.-_ -. __ 
7 80E-03 i 1 .OOE+OO 

50E-03 i 1 .OOE+OO 
!iOE-03 I 1 .OOE+OO 

L. 1 OE-01 0 7.7nF+nn 1 .OOE+OO i inF+nn 
6.20E-02 0 
1 .lOE-01 0 1 1 2.70E+OO i 1 .OOE+OO i 1 .lOE+dO 

0 1 4.75E+OO 1 l.OOE+OO 1 1,98E+OO 
2.84E-07 I I I I I’ I i nnF+nn I 

1 1 * nor=-n3 

i “I “.C ~~ ._ -.-- - -- -.- .- 
c.ni ’ 1 ’ 60E-02 I I 2.60E-02 I 1.21 E 

I._-- -- I 

1 1 l.OOE-03 1 I 1 5:-- -- 
’ ’ ’ OOE-03 I I I 6.6OE-ng 1 

1 i -.. _-. __ ..__ -. __ .--. -- 
2.70E+OO i 1 .OOE+OO I 1 .lOE+nO I 

IRDX 1 !%lOE-01 1 1 
IAmmonium Perchlorate 

2,6-Dinitrotoluene used as surrogate for 2,4,6-trinitrotouene, 2-amino-4,6-dinitrotoluene and 4-amino-4,6-dinitrotoluene (USEPA, 1992) 
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SITE 7 -TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Gmundwater 
Exposure Pant: Surlicial Aquifer 

Receptor Population: Maintenancei Utility Worker 
Receptor Age: Adult 

t $1.2.Trichlorcethane 

1 ,I-Dthloroethene 

1.2.Dtchlorcethane 

Trichloroethene 

2.4,6-Tdnitrotoluene 

2.Amin0-4.6.dinibotoluene 

4.Amino-2.6.dinitfotoloene 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation 
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SITE 7 -TABLE 8.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium Groundwater 

Exposure Point: Surficial Aquifer 

Receptor Population: Maintenance I Utility Worker 

Exposure 

Route 

Chemical 

01 Potential 

concern 

ihatatfon 1,1,2,2-Tetrachforoethane 

1 ,l.P-Trfchloroethane 

l,l-Dichlorcethene 

1,2-Dichlorcethane 

Chloroform 

Tnchlarcethene 

Vinyl Chlorfds 

cis-1,2dichlorcethsne 

emwl 

j(total) 

1,1,2,2-Tetrachlorcethene 

l,i.P-Trfchloroethane 

1 .l -Dichloroethene 

1.2~Dichloroethane 

Chloroform 

Trfchloroathene 

Vinyf Chloride 

cis-1,2dichloroethene 

gamma-BHC (Lindane) 

Arsenic 

MlXCUly 

Thallium 

2,4,6-Tdnitrotoluene 

2-Amino-4,8dinitrotoluene 

4-Amino.2,8-dinitrotoluene 

RDX 

Ammunium Perchlorate 

Medium Medium 

EPC EPC 

Value Units 

- 
7.70E-02 

1.3OE-03 

1.50E-03 

1.80E-03 

1.8OE-03 

3.70E-01 

1.8OE-03 

4.3OE-02 

7.70E-02 

1.3OE-03 

1.5OE-03 

1.80E-03 

1.80E-03 

3.70E-01 

1.60E-03 

4.3OE-02 

5.80E-05 

2.8OE-03 

5.50E-D3 

5.6OE-03 

2.lOE-01 

6.20E-02 

t.lOE-01 

5.10E-01 

2.84E-02 

Route 

EPC 

Value 

2.19E-67 

6.77E-09 

7.49E-08 

l.l8E-08 

2.3OE-08 

7.6OE-06 

8.6-C08 

5.08E-07 

7.70E-02 

1.30E-03 

1.50E-03 

1.80ED3 

1.80E-03 

3.70E-01 

1.60E-03 

4.30E-02 

5.80E-05 

2.80E-03 

5.50E-03 

5.60E-03 

2.10E-01 

6.20E-02 

l.lOE-01 

5.10E.01 

2.84E-02 

(I) Specify Medium-Specific (M) or Route-Specilic (A) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/m 
mg/m’ 

mglm’ 

mg/m3 

mglms 

mglms 

mglms 

mglms 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

- 
Intake 

(Cancer) 

2.2E-09 

6.8E-11 

7.5E-10 

1.2E-10 

2.3E-10 

7.6E-08 

8.7E.10 

5.lE-09 

8.3E-06 

1 .OE-O7 

1.8E-07 

7.3E08 

1.4E.07 

5.5E-05 

7.5E-08 

3.3E-06 

2.3E-08 

1.3E-08 

2.5E-08 

2.5E-08 

6.9E-08 

2.OE.06 

3.6E-06 

1.7E-04 

1.3E-07 

Intake 

(Cancer) 

Units’ 

cancer Slops 

Factor 

2.M)E-01 

5.60E.02 

1.75E-01 

9.10E-02 

8.lOE-02 

6.DOE-03 

3.DQE-01 

Cancer Slope 

Factor Units 

2.00E-01 

5.70E-02 

6.00E-01 

9.lOE.02 

6.1 OE-03 

l.lOE-02 

1.90E+M) 

1 30E+DO 

1.50E+OO 

3.OOE-02 

l.lOE-01 

Total Risk Across All Exposure Routes/Pathways 

C%W!r 

Risk 

4.4E-10 

3.8E-12 

1.3E.10 

l.lE-11 

1.9E-11 

4.6E-10 

2.6E-10 

1.3E-09 

1.7E-06 

5.9E.09 

1 .I E-07 

6.7E-09 

8.4E-10 

6.OE-07 

1.4E.07 

3.OE-08 

1.9E-08 

2.lE-07 

1.9E-05 

2.2E-05 

2.2E-05 

wo7gwm 91’ - “‘) 11:52 AM 
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SITE 7 -TABLE 7.9a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemfcsl 

of Potential 

1,1,2-Tiihtoroethane 

1.1.Dichlorcethene 

1.2.Dichlorcethane 

.Pdlchtorcethene 

gamma-SHC (Linda”@ 

2.4.6.Trinitrotoluene 

2.Amino-4,6-dinitrotctwne 

4.Amino-2.6.dinitrotcfufme 

RDX 

Ammonium Perchlorate 

dium: Groundwater 

Medium 

EPC 
Vdle 

1.34E-02 

l.OaE-03 

109E-03 

1 .lSE-03 

1.20E-03 

l.O4E-01 

l.llE-03 

l.laE-02 

1.34E-02 

1 .OaE-03 

l.OSE-03 

l.lSE-03 

1.2OE-03 

l.O4E-01 

l.llE-03 

l.laE-02 

3.DOE-05 

9.2aE-04 

1.3%.03 

2.14E.03 

3.96502 

l.ZiE-02 

2.13B02 

9.43E-02 

9 07E-03 

RCUIE Route 

EPC EPC 

V53kB Units 

3.80E-OB 

5.65E-09 

5.44E-oa 

7.alC09 

1.53E-08 

2.13E-06 

59aE.08 

1.40E.07 
- 

mg/m” 

mglm” 

mglm3 

mg/m’ 

mglm3 

mg/m’ 

me/m’ 

mgim3 

1.34E-02 

l.OaE-03 

ISBE-03 

l.lSE-03 

1.20E-03 

f&lE-01 

l.llE-03 

l.laE.02 

3 OOE-05 

9.2aE.M 

1.35E-03 

2 14E-03 

3.96E-02 

12lE-02 

2.13E-02 

9.43E-02 

S.O7E-03 

EPC 

Selected 
for Hazard 

Calculatio” (1) 

R 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

l”kTkZ3 

(Non-Cancer) 

2.7E-10 

4.OE-11 

3.BE-10 

5.5E.11 

l.lE-10 

1.5E-08 

4.2E-10 

9.8E-10 

2.OE.06 

1.2E-07 

1 .SE-07 

6.8E.08 

1.3E-07 

2.2E-05 

7 3E-oa 

1.3E-06 

1.7E-08 

5.9E-09 

8.5E.09 

1.4E-08 

1.8E-o6 

5 5E-07 

9.8E-07 

4.4E-05 

5.aE-08 

1.40E-03 

a.60E-05 

&WE-02 

4.00E-03 

S.00E.03 

3.OOE-02 

1 .WE-02 

6.00E-03 

1 OOE-02 

3.00E-04 

3.00E-04 

2.10E.05 

7.WE-05 

5.COE-04 

6.COE-05 

6.00E-05 

3.GOE-03 

5.WE-04 

Ird Index b 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

sure Route 

Reference 
Concentration 

untts 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

--Kc-- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Quotient 

3 9E-08 

1.3E-06 

1.3E-06 

3.4E-05 

3.OE-05 

2.lE-05 

2.3E-06 

1 3E-05 

3 6E.03 

1.3E-04 

5.6E-05 

2.OE.05 

4 1 E-04 

1 SE-04 

3.6E-03 

9 2E-03 

1.6E-02 

1 SE-02 

1 2E-04 
4 SE-02 

Tzz= 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

WOMWh’ -E Table7 P 11:52AM 



i 
1 

‘* 

t 

SITE 7 -TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

tar Population: Maintenance / Utility Worker 

l,l-Dichloroelhene 

1,2-0ichlorcethane 

Tdchloroethene 

1.1.2-Trichloroethane 

1 ,I-Dichloroethene 

1.2~Diihloroethane 

Tdchlorcethene 

2,4.&Tdnitrotoiuene 

2-Amino4,Bdinitrotoluene 

4-Amino-2,Sdinitrotoluene 

(I) Specify Medium-Specific(U) or Route-Specific(R) EPC selected for risk calculion. 

W07GWMUWCTE Table8 9/l 8/M) 1152 AM 



SITE 7 -TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

enario Timeframe: Future 

Exposure Parameter Parameter Definltlon Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Deal CW Chemical Concentration in Water msn) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9,ooo EPA 1997a 9.ooo EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (ctihr) Chemical-specific EPA 19924 Chemical-specific EPA 19926 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 180 Professional judgement 180 Professional Judgement DAevent = Constants x Kp x Cw x &vent 

ED Exposure Duration (years) 1 EPA 1993a 1 EPA 1993a 

BW Body Weight W 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hdevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) kJw4 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) Ways) 365 EPA 19fJ9a 365 EPA 1989a 

Inhalation Cair Chemical Concentration in Air We/m3) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (w/kg-day)= 

IRa inhalation Rate of volatiles (m’/hr) 46 EPA 1989a 4.8 EPA 1989a CairxIRaxETxEFxED 

EF Exposure Frequency (dayslyear) 180 Professional judgement 180 Professional Judgement BWXAT 

ED Exposure Duration (yea@ 1 EPA 1993a 1 EPA 1993a 

ET Exposure Time (hr/day) a Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25550 EPA 1989a 
AT-N Averaging Time (Noncancer) (dw) 365 EPA 1989a 365 EPA 1989a 

Dally IntaKe calculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) I (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-Oi 
Noncancer Dermal Intake(RME) = 6.34E+Ol 

Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(CTE) = 6,34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-03 Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(RME) = 2.71 E-01 Noncancer Inhalation Intake(CTE) = 1.35E-01 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 0911 woo 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM2) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (1U1000 CM3) 

t’ = TIME ITTAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
6 = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GW CONC. 1 1 ORGANIC OR] 1’ (HR) tevent T U-W Kp (CM/HR) 
I 

B DAeyent 

(mSn) INORGANIC? 
1 ,1,2,2-Tetrachloroethane 7.7OE-02 0 

1 ,1,2-Trichloroethane 1.30E-03 0 

1 ,I-Dichloroetn~n~ 1 50E-03 0 

I 7-~ichlnmntl Rlx-03 0 

- - ._.... 

Trtchloroethen ,e 1 3. 7uE-01 0 

Vinyl Chlodde , I ..80E-03 0 

cis-1 ,Bdichloroethene 1 4.30E-02 0 

gamma-BHC (Lindane) 1 5.80E-05 0 

Arsonir I 7 t?nF-I).? i , ..--*..., 
Mercury 
Thallium 

-.__- _- 
1 5.50E-03 1 1 I I I I l.OOE+OO I 1 5.50E-09 1 

I 5.60E-03 I t i I 1 OnF+f10 I I I 1.nnt+03 I I I 560E-09 1 ..-- -. -- ..-_- _- 
2.70E+OO 1 .OOE+OO l.lOE+OO 250E-03 5.20E-03 1.52E-06 

2.70E+OO 1 .OOE+OO l.lOE+OO 2.50E-03 5.20E-03 4.49E-07 

2.70E+OO 1 .OOE+OO l.lOE+OO 2.50E-03 520E-03 7.97E-07 

4.75E+OO 1 .OOE+OO 1.98E+OO 1.90E-02 7.41 E-04 3.77E-05 
1 OOF+OO 1 0f1F.03 2.84E-08 \Ammonium Perchlorate 1 2.84E-02 1 I I 

2,6-Dinitrotoluene used as surrogate for 2,4,6-trinitrotouene, 2-amino-4,6dinitrotoluene and 4-amino-4,6-dinitrotoluene (USEPA. 1992) 

WO7GWConstW Devent g/16/00 11:30 AM 



SlTE 7. TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Surficial Aquifer 
Receptor Population: Construction Worker 

1.1,2-Trichloroethane 

I,,-Dichloroethene 

1.2.Dichloroethane 

Tdchloroethene 

2.4,6-Trinitrotoluene 

2.Amino-4,6-dinitrotoluene 

4.Amino-2.6dinitrotoluene 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC SeleCted for h8zBrd CafCUfatfOn 
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SITE 7 _ TABLE 6.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

EXposllre Chemical Medium MediUm Route Route EPC Selected Intake Intake Cancer Slope cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

hat&ion 1,1,2,2-Tetrachlor0ethane 7.70E-02 wL 2.19E-07 mg/m* R 8.4E-10 WIW-J~Y 2.00E.01 @WW.W’ 1.7E-10 

1 ,l .2-Trichloroethane 1.30E-03 me/L 6.77E-09 ms/m’ A 2.6E.11 wW-W 5.60E-02 (mg/kg-day)’ 1.5E-12 

1 ,I -Dichloroethene 1.50E-03 ma/L 7.49E-06 mum” R 2.9E-10 m*Q-daY 1.75E-01 OWkQ-daY). 5.1E-11 

1 ,2-Dichloroethane l .EOE-03 mg/L l.l6E-06 mgim” R 4.6E-11 mg/kwW 9.1 OE-02 (WkQ-daYY’ 4.1E-12 

Chloroform l.EOE-03 mg/L 2.30E.06 ma/m’ R 8.9E-11 mg/kQ-day 8.1 OE-02 bwWdW’ 7.2E.12 

Trichloroethene 3.70E-01 . mg/L 7.60E-06 ma/m” R 2.9E-08 mg/kQ-day 6.OOE-03 b@wWY’ l.BE-10 

Vinyl Chloride 1.60E-03 mg/L 6.64E-06 ma/m’ R 3.3E-10 mglkQ-day 3.00E-01 OwW-WY’ l.OE-10 

cis-1,2-dichloroethene 4.30E-02 m@- 5.06E.07 ma/m’ R 2.OE-09 mmQ-daY (mg/kQ-WY’ 

(total) 5.lE.10 

srmal 1 .I ,2,2=retrachloroethane 7.70E-02 fW- 7.70E-02 mg/L M 1.7E-06 WkQ-day 2.00E-01 @WkwW~’ 3.3E-07 

1 .I ,P-Trichloroethane 1 30E-03 mg/L 1.30E-03 WL M 2.lE-OS mg/kQ-day 5 70E-02 0ww.W~’ 1.2E-09 

1 ,I-Dichloroethena 1.50E.03 WL 1 SOE-03 me/L M 3.6E-06 whwfw 6.00E-01 OWW-day)” 2.2E-06 

1 ,BDichloroethane 1.60E-03 rnQ/L l .EOE-03 mg/L M 1.5E-06 WW-W 9.1 OE-02 @WQ-WY’ 1.3E.09 

Chlorolorm l .EOE-03 WL 1.60E-03 WL M 2.7E-06 WUdaY 6.10E-03 (mglkg-dayr' 17E-10 

Ttihloroethene 3.70E-01 WL 3.70E-01 mg/L M l.lE-05 WVWdaY l.lOE-02 Uw%dW 1.2E-07 

Vinyl Chloride 1.60E-03 WL 1.60E-03 WL M 1.5E-06 wh3-dw 1.9OEtOO (mQRg-dayr’ 2.9E-08 

cis-1,2-dichlorcethene 4.30E.02 WL 4.30E-02 WfL M 6.5E-07 WWJw (ma/kQ-WY 

gamma-BHC (tindane) 5.60E-05 WL 5.60E-05 WL M 4.6E-09 “@Q-W 1.30E+OO OWM-day).’ 6.OE-09 

Arsenic 2.60E-03 mg/L 2.60E-03 m@L M 2.5E-09 mW-W 150E+00 Ow%-day)” 3.66-09 

Mercury 5.50E-03 WL 5.50E-03 mg/L M 5.OE-09 mg/kQ-day QWWW” 

Thallium 5.60E-03 mg/L 5.60E-03 mg/L M 5.lE-09 w!M-dw WakvW’ 

2.4,6-Ttinitrotoluene 2.10E-01 4.1E-08 

2-Amine-4.6-dinitrotoluene 6.20E-02 

4.Amino-2,6-dinitrotoluena 

RDX 3.6E-06 

(total) I I I I I I 4.3E-06 
I 

Total Risk Across All Exposure Routes/Pathways 11 4.3E-06 

., 
, 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l wo 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I I 
IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )I(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT&M’) 
EV : EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FRE.QUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 
IF tevent > 1’. DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(t + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

P,6-Dinitrotoluene used as surrogate for 2.4,6-trinitrotouene, 2-amino-4,6-dinitrotoluene and 4-amino-4,6-dinitrotoluene (USEPA, 1992) 

W07GWr ‘CTE Devent F 7 11:31 AM 



SITE 7. TABLE 7.108. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 ,l-Dchloroetiene 

1.2.Dkhlcwathane 

Trkhlorcmthene 

cis-1.2.dichloroelhene 

gamma-BHC (Llndane) 

ino-2.S-dinibolobene 

(1) Specily Medium-Specific (M) or Route-Specib (R) EPC selected for hazard cakuWon. 

W07GWConstWCTE Table7 9/18/M) 11:31 AM 



SITE 7 -TABLE &lOa. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

6dinitrotoluene 

Gdinitrotoluene 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 
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SITE 7 -TABLE 4.11 

tovent 

AT-C 

AT-N 

S 

IRSh 

EF 

K 

ED 

ew 
Fta 
0s 
Dl 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

CTE CTE 
VSIUB Ratfonalel 

Intake Equstlonl 

Model Name 

Rekrence I 
lChronic Daily intake (CD1) (m(Ykgday)= 

1.4 EPA 1993a CwxlRwxEFrEC 

234 EPA 199~3 BWXAT 

7 EPA 1993a 

70 EPA ,SSsa 

25550 EPA lS89a 

2,555 EPA tS89a 

SS%“CL EPA 19938 Dermally Absolbsd Dose = 

zo.ow EPA ,997a DAwwdxE”x EFxEDxA 

Chemi~l-specific EPA ,SS.Zd SWxAT 

1 Prafe&mril Judgemen, 

234 EPA 19838 DPieYmlt = Conotants x Kp x CH x twent 

7 EPA 1993a 

70 EPA lS89a 

0.167 EPA 19824 

25.550 EPA lSSSa 

2.555 EPA 19SSa 

Derived Faster 8 Chrostowski lSS7 Chronic Daily Intake (Ctll) (m&day)= 

to EPA ,991 SxlRshxKxEFxEQ 

234 EPA ,SSBa SWxATxRaxCF 

K r Ds + “p(-Ra x Dt,m.s~ [c.XP(RaJ x (Ds 

2.555 I EPA ISSSa I 

Daily Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 9.39E-03 
Noncancer Ingestion Intake(FtME) = 2.74E-02 

Cancer Dermal Intake(RME) = l.O8E+02 
Noncancer Dermal Intake(RME) = 3.15E+02 

Cancer ingestion Intake(CTE) = 1.28E-03 
Noncancer Ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(CTE) = 1.83E+Ol 
Noncancer Dermal Intake(CTE) = 1.83E+02 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/18/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGiKG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x teventf3.141592654)0.5 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + 8)) + (2T x ((1+38)/(1 + a)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

/CHEMICAL 1 GW CONC. 1 IORGANIC ORI 1 t*fHR) 1 tevent I T WR) I IKR(CM/HR) I B I DAevent 1 

1 ,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethane 
Chlorofon 
Trichloroethene 
Vinyl Chloride 
cis-1,2-dichloroethene 
gamma-BHC (Lindane) 
Arsenic 
Mercury 
Thallium 
2.46Trinitrotoluene -3 *- --------.---.- 

2-Amino-4,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
RDX 
Ammonium Perchlorate 

OWL) 
7.70E-02 
t.30E-03 
1.50E-03 
1.80E-03 
1.80E-03 
3.70~~n9 
1.60E -- 
4.30E-02 
5.80E 
2.80E 
5.50E 
560E 
2.lBE 

INORGANIC? 
0 

0 

0 

0 
n .1. 

I I I 
-.- 

:-In I I 0 I f5lnF.nl f2.I 
0 

-. - - - 
8.20E-01 

1-05 1 1 0 1 1 3.50E+Ol 1 2.5 
i-03 1 1 I I 1 2.50E-01 
‘.rn I I I I I I PF;rIF-nI I .,- 

i-03 

-. L-01 
6.20E-01 
1.10~~ , , 
5.10E-01 1 1 0 1 1 4.75E+~, , 
2.84E-02 f f I I I 

I I I 75nF I 

2,6-Dinitrotoluene used as surrogate for 2,4,6-trinitrotouene, 2-amino-4,6-dinitrotoluene and 4-amino-4,6-dinitrotoluene (USEPA, 1992) 
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SITE 7. TABLE 7.11. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 .1,2-Tttchloroethane 

1 .I-Diihloroethene 

l,PD!chloroethane 

Trtchloroethene 

cis-l.Zdichloro%thene 

ma-BHC (Lindane) 

o-4,S-dinitrotoluene 

c-2,Sdinitrototuene 

Page 1 of 3 9/i WOO 11:26 AM 



SITE 7 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Expa%Jre 

Route 

Chemical 

of Potential 

Concern 

1 .l .P-Tdchloroethane 

l,l-Dfchlorcethene 

1,2-Diihloroethane 

Chloroform 

Ttfchloroethene 

Vinyl Chloride 

cis-1.2dichlorcethene 

gamma-BHC (tindane) 

Afaenic 

Mercury 

Thaflium 

2,4,&Tdnitrotoluene 

2-Amino-4.6dinitmtoluene 

4-Amino-2.8dinitrotoluene 

RDX 

Ammonium Perch&ate 

Medium 

EPC 

Value 

7.70E.02 

1.3OE-03 

1.50E-03 

1.60E-03 

1 .BOE-O3 

3.70E-01 

l.SOE-03 

4.3OE-02 

5.8OE-05 

2.80E-03 

5.50E-03 

5.8OE-03 

2.10E-01 

6 20E-02 

l.lOE-01 

5.10E-01 

2.84E-02 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 
EPC 

Value 

Route 

EPC 

Units 

7.70E-02 T 

1 JOE-03 mw. 
1.50E-03 mgn 

1.80E-03 mgn. 

t .80E-03 WL 

3.70E-01 mgn. 
1.60E-03 m% 

4.30E-02 mglL 
5.8OE-05 me/L 
2.80E-03 WL 
5.50E-03 mg/L 
5.80E-03 wJL 
2:loE-Ol mg/L 

6.20E-02 WL 

l.iOE-01 mg/L 

5.10E-01 msll 
2.84E-02 ms/L 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

8.4 

M 

M 

M 

Intake 
(Non-Cancer) 

2.9E-04 

3.6E-06 

6.1E-08 

2.5E-06 

4.6E-06 

1.9E-03 

2.3E-06 

LIE-04 

8.1 E-07 

2.2E-07 

4 3E-07 

4.4E-07 

2.4E-04 

7.1 E-05 

1.3E-04 

5.9E-93 

2.2E-06 

- 

Intake 

:NonCancer) 

Units 

- 
ms/koday 
mS0-W 
m@o-W 
NkrW 

wk0-W 
MudaY 
mmodw 
mtP0-W 
mt#odaY 
mg/ko-dw 
mg/ko-dw 
m@o-day 
m@o-day 
m~0-W 
mg/ko-W 
m@o-W 
m9ncodw 

Reference 

Dose 

6.00E02 

4.00E-03 

9.OOE-03 

3.OUE-02 

1.00E-02 

6.COE-03 

1 JIOE-02 

3.OOE-04 

3.00E-04 

2.lOE-05 

7.COE-05 

5.OOE-04 

8.00EJn 

6.00E-05 

3.0x-03 

6.cOE-04 

Reference 

Dose Units 

mglkgdw 
mtio-day 
mgnc0-W 
mglk0-W 
w0-w 
mgnc0-W 
mg/ko-W 
mg/ko-W 
mg/ko-W 
mVko-W 
m@o-day 
WW-day 

mg/kg-W 
w’ko-day 
mg/kodw 
mglko-day 

mN0-W 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

:oncentration 

Units 

===Yzr- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

4.BE-03 

9.OE-04 

6.8E.04 

8.2E-05 

4.8E-04 

3.2E-01 

l.lE-02 

2.7E-03 

7.4E-04 

2.1E-02 

6 3E-03 

4 8E-01 

1.2E+OO 

2.1 E+OO 

2 OE+OO 

4.5E-03 

6.1 E+OO 
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SITE 7 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 * ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

eceptor Population: Resident 

Exposure 

Route 

Chemic4 

of Potential 

Concern 

Medium 

EPC 

ValW 

Medium 

EPC 

Units 

Route 

EPC 

V&X 

1,2-Dihloroethane 

Trfchtoroethene 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

I 

(mgm’- min) 1 R 

(f@m”- min) R 

(mglm’- min) R 

(ms/m’- min) .R 
(rm#m’- min) A 

(me/m”- min) R 

(n-g/m’- min) R 
fmdm3- mini R 

3.2E-04 

7.7E-06 

1.2E-05 

1.2E-05 

1.3E-05 

2.6E-03 

1.5E-05 

3.3E-04 

Intake 

(Non-Cancer) 

Units 

m@odw 
m@o-day 
mwko-day 

m&o-W 
wm-w 
mmodw 
mWo-dw 
m@o-dw 

Reference 

Dose Units 

I I 
Reference 1 Reference 1 1~;:~ 

Concentration Concentration 

I I Units 

., . 

NA 

NA 

NA 

NA 

NA 

NA 

.  . I  .  

NA 

NA 

NA 

NA 

NA 

NA 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard CalCUlatioiI 

8.7E-03 

1.5E-01 
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SITE 7 -TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 

(Cancer) 

intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

lgestion 1 ,1.2,2-Tetrachloroethane 

1.1,2-Trichloroethane 

l,l-Diiloroethene 

l,Z-Dichloroethane 

Chloroform 

Trichlorcethene 

Vinyl Chloride 

cis-1,2dichlorosthene 

gamma-BHC (Lindane) 

Arsenic 

Mercury 

Thallium 

2,4.6-Trfnitrotoluene 

2-Amino4,6dinitrotoluene 

4-Amino-2.6-dinitrotoluene 

RDX 

Ammonium Perchlorate 

(total) 

7.70E-02 

1.30E-03 

1.50E-03 

1.80E-03 

1.80E-03 

3.70E-01 

160E-03 

4.30E-02 

5.60E-05 

2.60E-03 

550E-03 

5.60E-03 

2.10E-01 

6.20E-02 

1 .lOE-01 

5.10E-01 

2.64E-02 

mglL 
mg/L 

mg/L 

ML 

mg/L 

mg/L 
mg/L 

mglL 

mglL 

mg/L 

mglL 

ma/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

7.70E-02 

1.30E-03 

1.50E-03 

1.80E.03 

1.80E-03 

3.70E-01 

1.60E-03 

4.30E-02 

5.60E-05 

260E-03 

5.50E-03 

560E-03 

2.10E01 

6.20E02 

l.lOE-01 

5.10E-01 

2.84E-02 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mg/L 
mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

M 7.2E-04 mg/kg-day 2.OOE-01 PWwW~’ 1.4E-04 

M 1.2E-05 ma/kg-day 5.7OP02 (mg/kg-day)“ 7.OE-07 

M 1.4~~05 mg/kg-day 8.OOE-01 (mg/kg-day)’ 6.5E-06 

M 1.7E-05 mglkg-day 9,10E-02 (mglkg-day).’ 1.5E-06 

M 1.7E-05 mg/kg-day 6.lOE-03 (mglkg-day).’ 1 .OE-07 

M 3.5E-03 mg/kg-day 1 .lOE-02 (mglkg-day).’ 3.8E-05 

M 1.5E-05 mg/kg-day 1.90E+O6 (mg/kg-day).’ 2.9E-05 
M 4.OE-04 mg/kg-day (mg/kg-day)’ 

M 5.4E-07 mg/kg-day I .30E+O6 (mg/kg-day)’ 7.1 E-07 

M 26E-05 mg/kg-day 150E+OO (mg/kg-day)” 3.9E-05 

M 5.2E-05 mg/kg-day (mg/kg-day).’ 

M 5.3B05 mg/kg-day (mg/kg-day)” 

M 2.OE-03 mglkg-day 3.00E-02 (mg/kg-day)’ 5.9B05 

M 5.8E-04 mglkg-day (mglkg-day)” 

M 1 .OE-03. mg/kg-day (mglkg-day)” 

M 4.6E-03 mg/kg-day 1 .lOE-01 (mglkg-day).’ 5.3E-04 
M 2.7E-04 mg/kg-day (mglkg-day)’ 

6.5E-04 
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SITE 7 -TABLE 8.11, REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

foal 1 .1,2,2-Tetrauhbroethane 

1 ,l ,P-Trtuhlorosthane 

1 ,I-Dichloroathene 

1.2.Dichloroathane 

7.70E-02 

l .%lE-03 

1.50E-03 

mg/L 

ma/L 
mglL 

7.70E-02 

1.30E-03 

1.50E-03 

mg/L 
mg/L 

‘mg/L 

M 9.9E-05 mg/kg-day 2.06E-01 (mglkg-day).’ 2.OE-05 

M 1.2~~06 mg/kg-day 570E-02 (mglkg-day)’ 7.OE-08 

M 2.1 E-06 mglkg-day 6.06E-01 (mglkg-day).’ 1.3E-06 

Trtchforoathene 

cis-1 p-diilomethene 

gamma-SHC (Lindane) 

2.4,6-Trinftrotoluene 

2-Amino-4.6-dinitrotoluene 

ino-2.6-dinftrotoluene 
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SITE 7 -TABLE 6.11. REASONABLE MAXIMUM EXPOSURE (RME) 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

I 

halation II .I ,2,2-Tetradtloroethane 

1 ,I ,2-Trtchlorcethane 

1 ,I Diiloroethene 

1 ,P-Diiloroethane 

Chloroform 

Trichtoroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

Medium Medium 

EPC EPC 

Value Units 

7.70E-02 

1.3OE-03 

1 SOE-03 

1.60E-03 

1.60E-03 

3.70E-01 

1.60E-03 

4.3OE-02 

mg/L 

mgn 

WL 

mg/L 

mg/L 
mglL 

mg/L 

mglL 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

Value 

1.47E-02 

354E-04 

5.54E-04 

5.58E-04 

5.89E-04 

1.21 E-01 

6.88E-04 

1.53E-02 

(I) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation 

Route 

EPC 

Units 

(mg/m’- min) 

(mg/m’- miri) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m’- min) 

(mg/m3- min) 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1 .l E-04 

2.6~~06 

4.1 E-06 

4.2E-66 

4.4E-06 

9.OE-04 

5.1~~06 

1 .l E-04 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg!kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mgikg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Factor 

Cancer Slope 

Factor Unlts 

2.06E-01 

5.60E-02 

1.75E-01 

9.10E-02 

&lOE-02 

600E-03 

3.09E-01 

(mg/kg-day)’ 

(mg/kg-day)” 

(mg/kg-day)” 

(mglkg-day)” 

(mg/kg-day)“ 

(mglkg-day).’ 

(mg/kg-day)” 

ow&vWY’ 

Total Risk Across Aff Exposure Routes/Pathways 

Cancer 

Risk 

2.2E-05 

15E-07 

7.2E-07 

3.6G07 

3.6G07 

5.4E-06 

1.5E-06 

3.OE-05 

l.lE-03 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 9/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

fERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )I(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGfDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + a)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (IUIOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICHE~~ICAL 1 GW CONC. 1 [ORGANfC ORI I t* (HR) 1 tevent 1 T WV 1 IKp(CM/HR) 1 B 1 DAevent 

1 ,1,2,2-Tetrachloroethar ie 

1 ,I ,P-Trfchloroethane 
1 ,l -Dichloroethene 
1 ,P-Dichloroethane 
Chloroform 
Trfchloroethene 
Vinyl Chloride 
cis-1,2-dichloroethene 

1 (mglL) 1 1 INORGANIC?1 1 
1 1.34E-02 I I 0 2.; !OE+OO 1.67E-01 9.20E-01 

l.O8E-03 I I 0 1 1 1.40E+OO 1.67E-01 5.70E-01 
l.O9E-03 t t I I 

n 1 R 20E-01 , , “.. 1.67E-01 3.40E-01 
l.l9E-03 , , I I n I I 9.‘ , -.SOE-01 1.67E-01 3.50E-01 
1.20E-03 1 1 0 ! I l.lOE+OO 1.67E-01 4.70E-01 

I 1.04E-01 I I 0 1 Il.2 tOE+OO 1.67E-01 5.50E-01 
I l.llE-03 ! ! 0 1 5. 1 OE-01 1.67E-01 2.1 OE-01 
1 l.l8E-02 I I 0 1 1 620E-01 1.67E-01 3.40E-01 
IRilfIFJwI I n I RF;I)F+Ol 1.67E-01 520E+OO 

2,6-Dinitrotoluene used as surrogate for 2,4,6-trinitrotouene, 2-amino-4,6-dinitrotoluene and 4-amino-4,6-dinitrotoluene (USEPA. 1992) 

W07GWAdultResCTE Devent g/16/00 11:27 AM 



SITE 7 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1,1,2-Trichloroethane 

l,l-Dichloroefhene 

1 ,P-Diihloroethane 

Chloroform 

Trichlorcethene 

Vinyl Chloride 

cis-1.2dichloroelhene 

gamma-BHC (tindane) 

Arsenic 

Mercury 

Thallium 

2,4,ETrinitrofofuene 

2.Amino-4.6dinilmtofuene 

4-AminD2,Winilr0161Uene 

RDX 

Ammwtium Perchlorate 

(total) 

1.06E-03 m@- 
1.09E-03 WL 
1.19E-03 mg/L 
1.20E-03 ma/L 
1.04E-01 WY- 
l.llE-03 mfl 
1.16E-02 mgn. 
3.OOE-05 WL 
9.26E04 m 
1.36E.03 me 
2.14E-03 msn 
3.96E-02 mryl 
1.2lE-02 mti 
2.13E-02 m@. 
9.43E-02 mgR 
9.07E-03 msn 

1 .OBE-O3 

1.09E-03 

1.19E-03 

1.20E.03 

1 t4E-01 

l.llE-03 

l.l6E-02 

3.00E-05 

9.26E-04 

1.35E-03 

2.14E-03 

3:96E-02 

1.21 E-02 

2.13E-02 

9.43E-02 

9.07E-03 

WY- 

nw 

wJL 

mg/L 

msJL 

mg/L 

me’L 

WA 

mgll 

m& 

me/L 

m* 

m* 

mg/L 

mgn. 

mg/L 

1.4E.05 

1.4E-05 

1.5E-05 

1.5E-05 

1.3E-03 

1.4E-05 

1.5E-04 

3.6E-07 

1.2E-05 

1.7E-05 

2.7E.05 

5.lE-04 

1.5E-04 

2.7E-04 

1.2E.03 

l .ZE-04 

4.OOE-03 

9.OOE-03 

3.CQE-02 

1.00E-02 

6.OOE-03 

1 .OOE-02 

3.OOE-04 

3.0’3E-04 

3.OUE-04 

7.00E-05 

5.OiIE-04 

6.OOE-05 

6.00E-05 

3.00E-03 

5.WE-04 

NA NA 3.5E-03 

NA NA 1 6E-03 
NA NA 5.1 E-04 

NA NA 1.5E-03 
NA NA 2.2E-01 

NA NA 

NA NA 1.5E-02 

NA NA 1.3E-03 

NA NA 4.OE-02 

NA NA 5.6E-02 
NA NA 3.9E-01 
NA NA 1 .OE+OO 

NA NA 2.6E+O9 

NA NA 4.6E+OO 
NA NA 4.OE-01 
NA NA 2.3E-01 

9.5E+W 
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SITE 7 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ammonium Perchlorate 

1 (total 

Medium 

EPC 

VClkk3 

1.34E-02 

1.oE.o.3 

1.09E.03 

1.19E-03 

1.2OE-03 

1.04E.01 

l.llE-03 

1.16E-02 

3.OOE-05 

9.26E-04 

1.35E-03 

2.14E-03 

3 96.E-02 

1.21E.02 

2.13E-02 

9.43E02 

9.07E-03 

1.06E-03 

1.09E-03 

l.l9E-03 

1 JOE-03 

1.04E-01 

l.llE-03 

1.16E.02 

3.OOE-05 

9.26E-04 

1.35E.03 

2.14E-03 

3.96E-02 

1.21E-02 

2.13E-02 

9.43E-02 

mQlL 1 9.07E-03 
I 

EPC 

Selected 

lor Hazard 

Calculation (1) 

M 

M 

M 

.M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

2.4E-05 

1.4E-06 

2.lE-06 

7.7E-07 

1.5E-06 

2.5E-04 

7.7E-07 

1.4E-05 

2.OE-07 

2.6E-06 

4.1 E-06 

6.5E-06 

2.2E-05 

6.5Ei16 

1.2E-05 

5 2E-04 

2.6E-07 

Reference 

Dose 

- 
6 WE-02 

4.OOE-03 

9.OOE-03 

3.OOE-02 

1 JOE-02 

6.OOE-03 

1.00E-02 

3.00E.04 

3.coE-04 

2.10E.05 

7.WE-05 

5.COE-04 

6.00E-05 

6.M)E-05 

3.OOE-03 

5.OOE-04 

Reference 

Dose Units 

Relerence 

kncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

4.OE-04 

3.6E.04 

2.3E-04 

2.6E-05 

1.5E-04 

4.2E-02 

1.4E-03 

6.6E-04 

9.5E-05 

2.OE-03 

9.3E.04 

4.3E-02 

l.lE-01 

1.9E-01 

1.7E-01 

5.5E-04 

5.7E-01 

W07GWAduItResCTE Table7 Page 2 of 3 9/l E/O0 11:27 AM 



edium: Grwndwater 

Receptor Age: Adult 

Concern 

1 .l,P-Tdchloroethane 

l.l-Dichlorcethene 

1,2-Dichlorcethane 

Trfchlorcethene 

Medium 

EPC 

Value 

1.34E-02 

1.06E03 

1.09E-03 

1.19E-03 

1.20E-03 

1 JJ4E-01 

l.llE-03 

1.19E-02 

Medium 

EPC 

Units 

SITE 7 -TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE ADULT RESfDENTS TO GROUNDWATER 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 
EPC 

Value 

2.55E-03 

2.95E-04 

4.02E-04 

3.70E-04 

3.92E-04 

3.36E-02 

4.76E-04 

4 21 E-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculation 

Route 

EPC 

Units 

(m@m”- min) 

(m@mg- min) 

(mgIm’- min) 

(mm”- min) 

(mglm’- min) 

(ms/m”- min) 

(m@m’- min) 

(mm’- min) 

T 
EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

2.OE-05 

2.4E.06 

3.2E-06 

3.OE-06 

3.1E-06 

2.7E-04 

3.6E-06 

3.4E-05 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

1.40E-03 

6.6OE-05 

:ard 

Reference 

Dose Units 

Reference 

Concentration 

====a-- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 

Reference 

:oncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Routes/Pathways 

Hazard II 

WO7GW’ sCTE Table7 Pa ‘3 9/ 11:27AM 



SITE 7 - TABLE 6.11 a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 .I ,P-Trichloroethane 

1.1.Dichloroethene 

1.2-Dichloroethane 

Trichloroethene 

ds-1.2dichloroethene 

gamma-BHC (Lindane) 

2 4 &Trtnitrotoluene 

ino-4,6-dinitrotoluene 

irw2.6-dinitrotoluene 

W07GWAdultResCTE Table8 Page 1 of 3 9/18/00 11:27 AM 



SITE 7 - TABLE 8.lla. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 
Receptor Age: Adult I] 

Exposure . Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

ermal 1,1,2,2-Tetrachloroethane 

1 .l .2-Tdchloroethane 

1 ,l -Dk%loroethene 

1 .P-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

gamma-BHC (Lindane) 

Arsenic 

Mercury 

Thallium 

2,4,6-Trinitrototuene 

2-Amino4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

RDX 

Ammonium Perchlorate 
(total) 

1.34E-02 mg/L 

1.08E-03 mg/L 
1 .OQE-03 mg/L 

1 .lQE-03 mg/L 

1.20E-03 mg/L 

1 .J4E-01 mglL 

l.llE-03 mglL 

l.lBE-02 mWL 
39OE-05 mWL 
9.28E-04 mgll 

1.35G03 mglL 

2.14E-03 mg/L 

3.96E-02 mg/L 

1.21 E-02 mg/L 

2.13E-02 mglL 

9.43E-02 mglL 

Q.O7E-03 mg/L 

134E-02 

1 .OBE-03 

1 .OQE-03 

1 .lQE-03 

1.20E-03 

l.O4E-01 

1 .l 1 E-03 

l.l8E-02 

3.OOE-05 

9.28E-04 

1.36E-03 

2.14E-03 

3.96E-02 

1.21 E-02 

2.13E-02 

9.43E-02 

9.07E-03 

mWL 
mglL 

mglL ’ 

mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mglL 

M 2.4E-06 mg/kg-day 2.OOE-01 (mglkg-day).’ 4.8607 

M 1.4E;O7 mg/kg-day 5.70E-02 (mg/kg-day)’ &lE-09 

M 2.1E-07 mg/kg-day 606E-01 (mglkg-day).’ 1.3E-07 

M 7.7&08 mglkg-day Q.lOE-02 (mglkg-day)’ 7.OE-09 

M l .riE-07 mg/kg-day 6.1OE-03 (mglkg-day)’ 9.2E-10 

M 2.5E-05 mg/kg-day l.lOE-02 (mglkg-day)” 2.8E-07 

M 7.7G08 mg!kg-day 1 .QOE+OO (mglkg-day)’ 1.5E-07 

M 1.4E-06 mglkg-day (mglkg-day).’ 

M 2.OE-08 mg/kg-day 1.30EtOO (mglkgday)“ 26E-08 

M 2.8E-09 mg/kg-day 1.50E+OO (mglkg-day)” 4.3PO9 

M 4.1 E-09 mg/kg-day (mglkg-day)” 

M 65E-09 mglkg-day (mglkg-day)” 

M 2.2E-06 mg/kg-day 3.00E02 (mglkg-day)” 6.5E-08 

M 6.5E-07 mg/kg-day (mglkg-day)’ 

M 1.2E-06 mglkg-day (mglkg-day)” 

M 5.2E-05 mg/kg-day 1 .lOE-01 (mglkg-day)’ 5.7E-06 

M 2.8E-08 mglkg-day (mg/kg-day).’ 

6.9E-9% 
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SITE 7 - TABLE 6.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

rhalation 1 ,1,2,2-Tetrachtoroethane 

1 ,1.2-Tdchloroethane 

1.1~Dichlomethene 

1.2~Dichlorcethane 

Chlorofomt 

Trtchbroethene 

Vinyt Chkxtde 

cis-1,2dicMoroethene 

Medium Medium 

EPC EPC 

Value Units 

- 
134E-02 

1 .OBE-03 

1 .JQE-03 

1 .lQE-03 

1.20E-03 

l.O4E-01 

t.tlE-03 

l.l8E-02 

- 
mglL 

mglL 

mWL 

mWL 

mgn 
mglL 

mg/L 

mWL 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

.SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- 

Route 

EPC 

Value 

2.55E-03 

2.95E-04 

4.02P04 

3.70E-04 

3.92E-04 

3.36G02 

4.76E-04 

4.21 E-03 

- 
acted for risk calculation. 

Route 

EPC 

Units 

(mglm”- min) 

(mg/m3- min) 

(mg/m3- min) 

(mglms- min) 

(mg/m”- min) 

(mglm3- min) 

(mg/m’- min) 

(mg/m’- min) 

L 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

2.OE-06 

2.4E-07 

3.2E-07 

3.OE-07 

3.1 E-07 

2.7E-05 

3.6E-07 

3.4E-06 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

mg/kg-day 

mg/kg-day 

mg!kg-day 

ma/kg-day 

mg/kg-day 

mgkg-day 

mg!kg-day 
mglkg-day 

2.OOE-01 

5.60E-02 

1.75E-01 

9.10E-02 

6.10E-02 

6.OOE-03 

3.OOE-01 

Cancer Slope 

Factor Units 

(mglkg-day)’ 

(mglkg-day).’ 

bWwW)~’ 
(mg/kg-day)“ 
(mglkg-day).’ 

(mg/kg-day).’ 

(mg/kg-day)’ 

(mglkg-day)’ 

Total Risk Across All Exposure RoutedPsthwayr 

Cancer 

Risk 

4.1E07 

1.3&06 

5.6E-06 

2.7E-08 

25E-08 

1.6E-07 

l.lE-07 

B.lE-07 

3.3E-05 

W07GWAdultResCTE Table8 Page 3 of 3 9/i 8100 11~27 AM 



EXpOsUR 
ROU10 

I”g&ii” 

Dernla, 

SITE 7 -TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 
NSwc-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Frequency 

Exparure Dumb” 

wish 

EF 

K 

ED 

BW 
Ra 
o* 
0, 

CTE 
Vallfe 

730 

95%“CL 

CTE Intake Equation! 
Rationale/ Model Name 
Reference I 
EPA 1903a lCh;onic Daily lntake (CD,) (mS/kg-day). 

Dailv Intake Calculationg 
Ingestion Intake = (IRgw x EF x ED) I (EW x AT) 
Dermal intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-03 Cancer ingestion Intake(CTE) = 1.22E-03 
Noncancer Ingestion Intake(FtME) = 6.39E-02 Noncancer Ingestion Intake(CTE) = 4.27E-02 

Cancer Dermal Intake(RME) = 3.82E+Oi Cancer Dermal Intake(CTE) = 8.51 E+OO 
Noncancer Dermal Intake(RME) = 4.46E+02 Noncancer Dermal lntake(CTE) = 2.98E+02 

WO’IGWC’ p&k1 ’ 11129AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9l10lQQ 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x &vent x CF 

FOR ORGANICS: IF tevent c t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent z t’, DAevent = Kp x C x CF x ((tevenU(1 + B)) + (2T x ((1+3B)/(l + 8)))) WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (tL’1000 CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

. 

CHEMICAL 1 GW CONC. 1 IORGANIC ORI 1’ (HR) tevent T 0.9 1 /Kp(CM/HR) 1 B DAevent 

2,6-Dinitrptoluene used as surrogate for 2,4,6-trinitrotouene, 2-amino-4,6-dinitrotoluene and 4-amino-4,6-dinitrotoluene (USEPA, 1992) 

W07GWChildRes Devent 9/l 8/00 11:28 AM 



SITE 7 -TABLE 7.12 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

xpxswe Point: Tap Water 

petion 

I- 
~1,1.2.2-Telrachlor0~thane 

1 .t .2-Trichlomethane 

1 .I-Dichloroeihene 

1.2-DffhlorceIhana 

Chloroform 

Trfchloroelhene 

Vinyl Chloride 

Cis-1.2dichlomethene 

gamma-BHC (tindane) 

Arsenic 

MSTAI~ 

Thallium 

2,4,&Trfnitrotoluene 

2-AminD4,Winitmtoluene 

4-Amino-2.6dinitrotoluene 

RDX 

Ammonium Perchlorate 

(total 

Medium 

EPC 

Value 

7.70E-02 

1.3OE-03 

1.50E-03 

1 .BOE-O3 

1.80E-03 

3.70E-01 

l.WE-03 

4.30E-02 

5.8OE-05 

2.8OE-03 

5.50E-03 

5.8OE-03 

2.lOE-01 

6.20E-02 

l.lOE-01 

5.lOE-01 

2.84E-02 

Route 

EPC 

Value 

7.70E02 

1.30E-03 

1.50E-03 

1.8OE-03 

1.8OE-03 

3.70E-01 

1 .M)E-03 

4.30E-02 

5.80E-05 

2.8OE-03 

5.5OE-03 

5.6OE-03 

2.lOE-01 

6.20E-02 

l.lOE-01 

5.lOE-01 

2.84E-02 

EPC 
Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

4.9E-03 

6.3E-05 

9.6E-05 

1.2E-04 

1.2E-04 

2.4E-02 

1 .OE-04 

2.7E-03 

3.7E-06 

l.EE-04 

3.5E-04 

3.6E-04 

1.3E-02 

4.OE-03 

7.OE-03 

3.3E-02 

1.8E-03 

Reference 

Dose 

- 
6.COE-02 

4.00E03 

9.OOE03 

3.OOE-02 

1 .IOE-02 

6.M)E.03 

l.OOE-02 

3.OOE-04 

3.OOE-04 

3.OOE-04 

7.WE-05 

5.OOE-04 

6 OOE-05 

6.00E-05 

3.OOE-03 

5.OOE.04 

Reference 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

8.2E-02 

2.1 E-02 

l.lE-02 

3.8E-03 

1.2E-02 

3.9E+OQ 

2.7E-01 

1.2E-02 

E.OE-01 

1.2E+OO 

5.1 E+M) 

2.7E+Ol 

6.6E+Ol 

1.2Et02 

1 lE+Ol 

3 6E+00 

2.4E+02 
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SITE 7. TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Page 2 of 3 9/18/00 1 I:28 AM 



SITE 7 -TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

we Medium: Groundwater 

peeure Point: Tap Water 

eceptor Popufation: Resident 

Exposure 

I 

Chemical 

I 

Medium 

I 

Medium 

I 

Route Route 

Route of Potential EPC EPC EPC EPC 

I Concern Value j Units 1 Value 1 Units 

1 ,l,P-Trfchforoethane 

1 ,l-Dichloroethene 

1,BDichloroethene 

Trfchlorcethene 

EPC 

Selected 

for Hazard 

Calculation (1) 

Inteke 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Reference 

Dose 

Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(1) SpeCifY Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

W07GWCb’ ‘7s Table7 

Total Hazard index Across All Exposure Routes/Pathways 

Pap ‘3 

Hazard 

Quotient 

4.0E-92 

8.9E.01 

7.3E-01 

2.5E+02 

9/l ~ 11:28 AM 



SITE 7 -TABLE 6.12. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

1 ,l .P-Trtchloroathane 

1 ,I -Dkhloroethene 

1,2-Ditloroathane 

Trtd-rlorcethene 

cis-1.2-dichlorcethene 

gamma-BHC (Lindane) 

2,4.6-Trinitrotoluene 
2-Amine-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

W07GWChildRes Table8 Page 1 of 3 9/l E/O0 11:28 AM 



SITE 7 - TABLE 6.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

ermal 1 ,I ,22-Tetrachioroethane 

1 ,I ,P-Trichloroethane 

1 ,I-Dichloroathene 

1 ,PDiiloroethane 

Chlorofon 

Trichlorcethene 

Vinyl Chloride 

cis-1 ,Bdichlorcethene 

gamma-BHC (Lindane) 

Arsenic 

Mercury 

Thallium 

2,4,6-Trinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Aminw2,6dinitmtoluene 

RDX 

Ammonium Perchlorate 
(total) 

7.70E-02 

13OE-03 

1.50E-03 

1.60E-03 

1.60E-03 

3.70E-01 

1.60E-03 

4.3QB02 

5.60E-05 

2.60E-03 

550E-03’ 

560E-03 

2.10E-01 

6.20E-02 

l.IOE-01 

5.IOE-01 

2.64E-02 

mg/L 

mg/L 
mglL 

mp/L 

mg/L 

mg/L 
mglL 

mglL 

mg/L 
mglL 

mg/L 
mg/L 

ma/L 
mglL 

mg/L 

mglL 

mg/L 

7.70G02 

1.30E-03 

1.50E-03 

160E-03 

1.60E-03 

3.70E-01 

1.60E-03 

4.30E-02 

5.60E-05 

2.60E-03 

550E-03 

560E-03 

2.10E-01 

6.20E-02 

1 .lOE-01 

5.lOE-01 

2.64E-02 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/L 
mg/L 

mglL 

mg/L 

M 3.5E-05 mglkg-day 2.OOE-01 (mglkg-day).’ 7.OE-06 
M 4.4E-07 mg/kg-day 5.70E-02 (mglkg-day)” 2.5E-06 
M 7.4E-07 mg/kg-day 6.00E-01 (mg/kg-day)” 4.4E-07 

M 3.OE-07 mg/kg-day 9.1 OE-02 (mg/kg-day)“ 2.7E-06 

M 5.6E-07 mg/kg-day 6.10E-03 (me/kg-day)-’ 3.5E-09 
M 2.3E-04 mg/kg-day I .lOE-02 (mg/kg-day)“ 2.5E-06 
M 2.6E-07 mg/kg-day 1.90E+OQ (mg/kg-day)’ 5.4B07 

M 1.3E-05 mg/kg-day (mglkg-day)” 

M 9.6E-06 mg/kg-day 1.30E+OO (mglkg-day).’ 1.3E-07 

M 2.7E-06 mg/kg-day 1.50E+OO (mglkg-day)” 4.OE-06 
M 5.3E-06 mgikg-day (mglkg-day)” 

M 5.3E-08 mg/kg-day (mg/kg-day)’ 

M 2.9B05 mg/kg-day 3.OOE-02 (mglkg-day)’ 6.7E-07 
M 6.6E-06 mg/kg-day (mglkg-day)’ 

M 1.5E-05 mg/kg-day (mglkg-day).’ 

M 7.2E-04 mg/kg-day l.lOE-01 (mglkg-day)” 7.9E-05 

M 2.7E-07 mg/kg-day (mg/kg-day)“ 

9.1 E-05 

W07GW ‘9es Table8 Par >f 3 9/l 6” ’ I:28 AM 
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SITE 7 -TABLE 6.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Receptor Age: Child (O-6 Years) 

1 .1.2-Trichloroethane 

l,l-Dichlorcethene 

1.2~Dttloroethane 

Chloroform 

Trichloroethene 

Vinyl Chbrfde 

cis-1,2-dichloroethene 

- 

Medium Medium 

EPC EPC 

Value Units 

7.7OE-02 

1.30E-03 

1.50E-03 

1.80E-03 

1.80E-03 

3.70E.01 

1.60E-03 

4.36E-02 

mg/L 

mgn 
mg/L 

mg/L 

mgR 

WL 

mg/L 

mg/L 

Route 

EPC 

Value 

1.47E-02 

354E-04 

5.54E-04 

5.58E-04 

5.89E-04 

1.21 E-01 

6.88E-04 

1.53E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

(mg/m3- min) 

(mglm3- minj 

(mg/m3- min) 

(mglms- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

1.3E-04 

3.1E-06 

4.8E96 

4.8E-06 

5.1E-06 

1 .OE-03 

6.OE-06 

1.3E-04 

Intake 

(Cancer) 

Units 

mg/kg-day 

mqlkg-day 
mg/kg-day 

mglkg-day 

mg.!kg-day 

mglkg-day 

mglkg-day 

mgIkkg-day 

Cancer Slope 

Factor 

2.ooE-01 

5.60E-02 

1.75E-01 

9.10E-02 

8.10E-02 

6.OOE-03 

3.OOE-01 

Cancer Slope 

Factor Units 

(mg/kg-day)” 

(mg/kg-day).’ 

(mg/kg-day)” 

(mglkg-day).’ 

(mg/kg-day).’ 

@wWdaY)~’ 
(mg/kg-day).’ 

(mglkg-day)” 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.5E-05 

1.7E-07 

8.4E-07 

4.4E-07 

4.1 E-07 

6.3E-06 

1.8E-06 

3.5E-05 

6.2E-04 

. . 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 7 -ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 8100 

REFERENCES: 

I 
EPA, DECEMBER 1989 AND JANUARY 1992 

I DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent -Z t’, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)05 
IF tevent > 1’. DAevent = Kp x C x CF x ((tevenff(l + B)) + (2T x ((1+38)1(1 + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER iMG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 1 GWCONC. 1 IORGANIC ORI t* IHR) I tevent I T IHR1 1 IKaICM/HR\ I I I 

iii I 
_._“_. 

I 0 I 1 1 41lF4 

, - - - 

tVinvl Chloride 1 1 l.O4E-01 l.llE-03 0 0 1.30E+OO 1.1 
5.10E-01 l.c.--. , 

-02 0 8.20E-01 1.67E-01 1 3 

I I 

i I I 
I I I I 1 fi7F 

oluene 1 1.21E-02 I I 0 

2,6-Dinitrotoluene used as surrogate for 2,4,6-trinitrotouene, 2-amino-4,6-dinitrotoluene and 4-amino-4,6-dinitrotoluene (USEPA, 1992) 

WOlGWP ‘ssCTE Devent 9/l ’ I:29 AM 



SITE 7 -TABLE 7 1%. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

etium: Groundwater 

Tbhlanxthene 

mamma-BHC (Lindme) 

2,4,6-Tiinitrotduene 

2-Amim4,6dinitfotduene 

4.Amino-2,Minilro@luene 
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SITE 7 -TABLE 7.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

W07GWC WZTE Table7 Par ‘3 91’ 11:29AM 



t 

Exposure 

I 

Chemical 

Route of Potential 

I COllCi?iil 

nhalation (l,l,Z,Z-Tetrachloroethane 

1 ,l.Z-Trfchlomethane 

1.1.Diihlorcethena 

1.2-Dichloroelhaoe 

Chlorofom, 

Tfichlorcethene 

Vinyl Chloride 

SITE 7 - TABLE 7.12~1. CENTRAL TENDENCY EXPOSURE (CTE) 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

EPC 

ValW 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

2.55E-03 (wm’- min) 

2.95E-04 (me/m”- min) 

4.02E-04 (w$m’- min) 

3 70E-04 (m$m’- min) 

3.92E-04 (wm3- min) 

3.38E-02 (mg/m’- min) 

4.76E.04 (mm’- min) 

4.21803 (me/m’- min) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

EPC 

Selected 

for Hazard 

Cakulation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

9.6E-05 

1 1E-05 

1.5E-05 

1.4E-05 

1.5E-05 

1.3E-03 

1.6E-05 

1.6E-04 

Reference 

Dose 

Reference 

Dose Units 

I I I h 
Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Cuotienl 

9.9E-03 

1.7E-01 
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SITE 7 - TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenarlo Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water 
Receptor Population: Resident 
Receptor Age: Child (O-8 Years) 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

lgesiion 1 ,1,2,2-Tetrachloroethane 

1,l ,2-Trtchloroethane 

l.l-Dichloroethene 

1,2-Diiloroethane 

Chlorofon 

Trichloroethene 

Vinyl Chloride 

cis-1 ,Qdichlorwthene 

gamma-BHC (Lindane) 

Arsenic 

Mercury 

Thallium 

2,4,6-Trinilrotoluene 

2-Amino-4.6dinitmtoluene 

4-Amino-2,6-dinitrotoluene 

RDX 

Ammonium Perchlorate 

,(total) 

1.34E-02 

1 .OBE-03 

l.O9E-03 

1.19E.03 

1.20E-03 

1 .l4E-01 

l.llE-03 

1.18E.02 

3.OOE-05 

9.28E-04 

1.35E-03 

2.14E-03 

3.96E-02 

I .21 E-02 

2.13E-02 

9.43E-02 

9.07E-b3 

ma 

WL 

me 

mg/L 

me/L 

mslL 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mglL 

mglL 

mg/L 

mglL 

mglL 

1.34E-02 

1 .OBE-03 

l .Z@E-03 

l.l9E-03 

1.20E-03 

l.O4E-01 

1 .l lE-03 

l.l8E-02 

3.M)E-05 

9.28E-04 

1.35E-03 

2.14E-03 

3.96E-02 

1.21 E-02 

2.13E-02 

9.43E-02 

9.07E-03 

mg/L 

.mglL 
mglL 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mglL 

mg/L 

mg/L 

M 1.6E-05 mglkg-day ZOOE-01 (mglkg-day)” 3.3E-06 
M 1.3E-06 mg/kg-day 5.70E-02 (mg/kg-day)” 7.5E-06 
M 1.3E-06 mg/kg-day B.OOE-01 (mg/kg-day)” B.OE-07 
M 1.5E-06 mg/kg-day 9.10E-02 (mg/kg-day)” 1.3E-07 

M 1.5E-06 mglkg-day &iOE-03 (mg/kg-day)” 8.9P09 
M 1.3E-04 mg/kg-day 1 .lOE-02 (mg/kg-day)” 1.4E-06 

M 1.4E-06 mg/kg-day 1.90E+00 (mglkg-day).’ 2.6E-06 

M 1.4E-05 mglkg-day (mg/kg-days’ 

M 3.7E-08 mglkg-day 1.30EtOO (mg/kg-day).’ 4.8E-08 
M l.lE-06 mglkg-day 1.50E+OO (mg/kg-day)-’ 1.7E-06 
M 1.6E-06 mglkg-day (mglkg-day).’ 

M 2.6E-06 m@kg-day (mg/kg-days’ 

M 4.8E.05 mg/kg-day 3.OOE-02 (mglkg-day)” 1.5E-06 
M 1.5E-05 mglkg-day (mglkg-days’ 

M 2.6E.05 mglkg-day (mg/kg-day)” 

M 1.2E-04 mg/kg-day 1 .lOE-01 (mglkg-day)“ 1.3E-05 
M i.lE-05 mg/kg-day (mglkg-day)” 

I 2.4E-05 
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SITE 7 - TABLE 6.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

1 ,I ,2-Trfchloroethane 

I,1 Diiloroethene 

1 ,PDichloroethane 

Tricfrloroethene 

cis-I ,2-dichloroethene 

gamma-SHC (Lindane) 

2,4,6-Trinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 
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Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

lhalation 1 ,1,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 

1 ,l-Dichloroethene 

1 .P-Dichlorcethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

EPC 

Value 

.34E-02 

1. .08E-03 

1. 09E-03 

1. 19E-03 

1. 20E-03 

1. 04E-01 

l.llE-03 

Medium 

l.l8E-02 

SITE 7 -TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Route 

EPC EPC 

Units Value 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

2.55E-03 

2.95~.04 

4.02E-04 

3.70E-04 

3.92E-04 

3.36E-02 

4.76E-04 

4.21E-03 

(1) Spectfy Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Route 

EPC 

Units 

(mg/m3- min) 

(mg/m’- min) 

(mg/m’- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mg/m3- min) 

(mglm3- min) 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

2.7E-06 

3.2E-07 

4.3E-07 

4.OE-07 

4.2E-07 

3.6E-05 

5.1 E-07 

4.5E-06 

Intake 

(Cancer) 

Units 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg!kg-day 

mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

2.OOE-01 

5.60E-02 

1.75E-01 

9.10602 

&lOE-02 

6.OOE-03 

3.OOE-01 

(mglkg-day)” 

(mglkg-day)” 

(mg/kg-day)” 

(mg/kg-day)-’ 

(mg/kg-day).’ 

(mglkg-day)” 

(mglkg-day).’ 

(mg/kg-day)’ 

Total Risk Across All Exposure RoutedPathways 

Cancer 

Risk 

5.5E-07 

l.EE-06 

7.5E-08 

3.6E-08 

3.4E-08 

2.2E-07 

1.5E-07 

1 .l E-06 

2.8E-05 
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SITE 7 - TABLE 4.13 

cenario Timeframe: Future 

xposure Medium: Air 

Indoor Air I Outdoor Ambient Air 

Receptor Age: Adult 

VALUES USED FOd DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ammeter 

Code 

Parameter Definition units RME 
Value 

RME 
Rationale/ 

Cair Chemical Concentratfon in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

m3M 
(mkr) 

(days/year) 

(years) 

I- 
(hr/day) 

(kg) 

(days) 

(days) - 

Derived 

Reference 

EPA 1969a 

2.5 EPA 1969a 

250 EPA 1993a 

25 EPA 1993a 

6 Professional judgement 

70 EPA 1989a 

25,550 EPA t989a 

9,125 EPA 1969a 

CTE 
Value 

Derived 

2.5 

219 

9 

4 

70 

25,550 

CTE 

Rationale/ 
Reference 

EPA 1969a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1969a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mgikg-day)= 

CairxIRaxETxEFxED 
0WxAT 

3,265 EPA 1969a 

uaiiv IntaKe C;alculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1 .lOE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8.57E-02 

W07inhFTW Table4-1 
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SITE 7 -TABLE 7.13. REASONABLE MAXIMUM EXPOSURE (RME) 

cenalio Timeframe Future 
- 

Medium: Groundwater 

Exposure Medium: Air 

Expwure Point: Indoor Air 

Receptor PowWion: Full Time Worker 

1,1,2.2-Tetrachloroethanne 

1.1 ,Z-Tdchlorcethane 

1.1.Dichlorcethene 

1.2~Dichloroethane 

Medium 

EPC 

Value 

7.70E-02 

1.30E-03 

1.50E-O3 

1.60E-03 

1.60E-03 

3.70EOl 

1.60E-03 

4.30E-02 

Medium 

EPC 
Units 

CALCULATION 0F NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

Value 

4.30E-05 

1.63E-06 

3.72E.05 

3.46E-06 

9.53E-06 

3.54E.03 

4.46E-05 

1.95EO4 

Route 
EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

‘R 

R 

R 

R 

R 

R 

I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Intake 

(Non-Cancer) 

6.4E-06 

3.6E-07 

7.3E-06 

6 BE-07 

1.9E.06 

6.9E-04 

6.7G06 

3.6E-05 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

1.40E-03 

6.6OE-05 

!ard Index 1 

Relerence 

Dose Units 

Relerance 

Zoncentration 

Reference 

Concentration 

Units 

m!%Q-daY NA 

m@Q-daY NA 

mg/kg-day NA 

mg/kQ-day NA 

mglkQ-day NA 

%YM-W NA 

wWJw NA 

WWday 

A 
ross All Exposure RoutedPathways 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

4.6E-O4 

2 2E-02 

2.2E-02 

7ziT 
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SITE 7 -TABLE 8.13. REASONABLE MAXIMUM EXPOSURE (RME) 

3 

n 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

.. car Air ( 

Receptor Population: Full Time Worker 

hafation 1,1,2,2-Tetracttloroethane 

1 ,I ,2-Trichloroethane 

I, 1 -Dichloroethene 

1 ,P-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1 ,Fdichloroethene 

i 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

7.70~~02 mg/L 

1.30E-03 mg/L 

1.50E-03 m@ 

1.80E-03 WL 

1.80E-03 mg/L 

3.70E-01 ma/L 

160E-03 mg/L 

4.30E-02 WL 

Route 

EPC 

Value 

4.30E-05 

1.83E-06 

3.72E-05 

3.46E-06 

9.53E-06 

3.54E-03 

4.46E-05 

1.95E-04 

Route 

EPC 

Units 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mglm3 

mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

3.OE-06 

1.3E-07 

2.6E-06 

2.4607 

6.7E-07 

2.5E-04 

3.1 E-06 

1.4E-0.5 

Intake 

(Cancer) 

Units 

mg!kg-day 

mgikg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.00E-01 

5.60E-02 

1.75E-01 

9.10E-02 

8.1 OE-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

(mg/kg-day)’ 

bwh-dw~’ 
(mg/kg-day)’ 

(mg/kg-day)” 

h.WdayY’ 

(mg/kg-day)’ 

(mg/kg-day)” 

(mg/kg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Cancer 

Risk 

6.OE-07 

7.2E-09 

4.5E-07 

2.2E-08 

5.4E-08 

1.5E-06 

9.4E-07 

3.6P06 

3.6E-06 

W07inhFTW Table6 9/l 8/00 1159 AM 



edium: Groundwater 

Full Time Worker 

I Chemical 

Route d Potential 

I Concern 

1.1.2,2-Tetrachlor08Mane 

1,1,2-Ttfchloroethane 1,1,2-Ttfchloroethane 

1 .l-Diihlorcethene 1 .l-Diihlorcethene 

1.2~Dffhloroethana 1.2~Dffhloroethana 

Chlorofom, 

Tdchlomethene 

Vinyl Chloride 

Inhafation 

cis-1,Zdichforoethene 
I 

SITE 7 -TABLE 7.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Route 

EPC 

Value 

7.47606 

1.53E06 

2.70E-05 

2.29E-06 

6.34E-06 

9.94E-04 

3.09E-05 

5.37E-05 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

6.4E-07 

1.3E-07 

2.3E-06 

2.OE-07 

5.4E-07 

6.5E-05 

2.6E-06 

4.6E-06 

Intake 

[Non-Cancer) 

Units 

Reference 

Dose 

1.40E-03 

6.6oE-05 

rard Index 

Reference 

Dase Units I Reference Relerence 

Concentration Concentration 

Units 

ross All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Acute-Specific (R) EPC selected for hazard calculation 

W07inhFr -C Table7 9/ 11:59AM 



SITE 7 - TABLE 8.13a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Full Time Worker 
Rnnantnr Arm 

Exposure 

Route 

Chemical 

of Potential 

Concern 

rhalation 1 ,1,2,2-Tetrachloroethane 

1 .1,2=Trichloroethane 

1 ,I-Dichloroethene 

1 ,P-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-l.%-dichloroethene 

I(total; 

Medium 

EPC 

Value 

1.34E-02 

l.O8E-03 

l.O9E-03 

l.l9E-03 

1.20E-03 

l.O4E-01 

l.llE-03 

1_18E-02 

Medium 

EPC 

Units 

mg/L 

ma/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 

Value 

Route 

EPC 

Units 

7.47E06 mglm3 

1.53E-06 mglm3 

2.70B05 mg/m3 

2.29E-06 mg/m3 

634E06 mg/m3 

9.94E-04 mg/m3 

3.09E-05 mglm3 

5.37E-05 mg/m3 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

8.2&08 

1.7E-08 

3.OE-07 

2.5E-08 

7.OE-08 

t.lE-05 

3.4E-07 

5.9E-07 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

mgJkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgJkg-day 

2.00E-01 

560E-02 

1.75E-01 

9.10E-02 

8.10E-02 

6.00E-03 

3.00E-01 

(mg/kg-day)’ 

OWbdayY’ 
(mg/kg-day)’ 

(mg/kg-day)” 

OWWdayY’ 

mg/kg-day (mg/kg-day)” 

mg/kg-day (mglkg-day).’ 

mglkg-day O’w&-day)” 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.6E-08 

9.4E-10 

5.2E-08 

2.3E-09 

5.7E-09 

6.6E-08 

1 .OE-07 

2.5B07 

2.5E-07 
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SITE 7 -TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Full Time Worker 

Receptor Age: Adult 

Exposure L- Route 

Inhalation 

c 

Parameter Definition 

j=c+==- Chemical Concentration in Air 

IRa Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 

Units 

(Wd 
(msihr) 

(days/year) 

(years) 

(hr/day) 

(kg1 
(days) 
Irl.V.2, 

RME 

Value 

Derived 

2.5 

250 

25 

8 

70 
25,550 
0 1% 

RME 
Rationale/ 
Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional judgement 

EPA 1989a 
EPA 1989a 
FPA loma 

CTE 

Value 

Derived 

2.5 

219 

9 

4 

70 
25,550 
? 3** 

CTE 
Rationale/ 
Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 
EPA 1989a 
FPA 10101 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CafrxIRaxfZTxEFxED 
BWxAT 

DailV IntaKe C;alculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1 .lOE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8.57E-02 

W07lnhF- wt TableQ1 



SITE 7 -TABLE 7.14. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenarto Timetrams: Future 

ra Point: Ambient Air 

Population: Full Time Worker 

Exposure 

I 

Chemical 

I 

Medium 

Route of Potential EPC 

1 .l ,P~Trtchloroethane 1 .l ,P~Trtchloroethane 

1.1~Dchtorcethene 1.1~Dchlorcethene 

1.2-Dichlorcemane 1.2.Dichtoroemane 

7.70E-02 

1.30E-03 

1.50E-03 

1.9CtE-03 

1.90E-03 

3.70E-01 

1 .BOE-03 

Medium Route 

EPC EPC 

Units Value 

- 
2.19E-07 

6.77E-09 

7.49E-09 

l.lBE-09 

2.30E-Q9 

7.M)E-C$ 

8.ME-08 

5.MLE-07 

- 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation: 

Route 

EPC 

Units 

mglm3 

mg/m3 

mglms 

mg/m3 

mglm3 

mglm3 

mg/m3 

mglm3 

EPC 

Selected 

for Hazard 
Calculation (1) 

R 

A 

R 

R 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

4.3E-08 

1.3E.09 

1.5E-09 

2.3E-G9 

4.5E-09 

I .5E-Q9 

1.7E-09 

9.9E-08 

Intake 
(Non-Cancer) 

Units 

Reference 

1.40E-03 

9.60E.05 

:erd Index i 

Dose Units 

- 

Reference 

:oncentration 

===Tr= 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross Ail Exposure Route 

Reference 

Concentration 

Units 

Hazard 

Quotient NA 
NA 

NA 

NA 1 SE-06 

L 
NA 5.2E-05 

NA 

NA 

NA 

W07lnhFTWout Table7 Q/18/00 1 I:59 AM 



SITE 7 -TABLE 8.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Adult 

of Potential 

1 ,1,2.2-Tetrachloroethane 

1 ,1,2-Trichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

II cis-1,2-dichloroethene 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

7.70E-02 

1.30E-03 

1.50E-03 

l .BOE-03 

1 .EOE-03 

3.70E-01 

1.60E-03 

4.30E-02 

mslL 2.19E-07 

WL 6.77E-09 

wJL 7.49E-08 

mg/L 1.18E-08 

mg/L 2.30E-08 

WL 7.60E-06 

mg/L 864E-08 

mg/L 508E-07 

WO7lnt’ ‘%t Table8 

mg/m3 

mglms 

mg/m3 

mg/m3 

mg/ms 

mglms 

mg/m3 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

(Cancer) 

1.5E-08 

4.7E-10 

52E-09 

8.2E-10 

1.6E-09 

5.3E-07 

S.OE-09 

3.5E-08 

intake 

(Cancer) 

Units 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

2.00E-01 

560E-02 

1.75E-01 

9.10E-02 

8.1 OE-02 

6.00E-03 

3.00E-01 

(mglkg-day)” 

h#wW~’ 

(mg/kg-day)’ 

M?#g-day)” 

bW??day~’ 

(mg/kg-day)” 

(mg/kg-day).’ 

3.1 E-09 

2.7E-11 

9.2E-10 

7.5E-11 

1.3E-10 

3.2E-09 

l.EE-09 

(mgIkg-day)’ 
I I 

I 
Total Risk Across All Exposure Router/Pathways 

9/18” ‘159 AM 



SITE 7 _ TABLE 7.14% CENTRAL TENDENCY EXPOSURE (CTE) 

i 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 ,P-Dichtoroethene 

Tdchloroethene 

(1) Specily Medium-Specilic (M) or Route-Spcilic (R) EPC selected for heard calculat~m. 

W07lnhFMloutCTE Table7 9/l S/O0 12:OD PM 



SITE 7 - TABLE 8.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

Exposure 

Route 

ihalation 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

CenarioTimeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Full Time Worker 
IReceptor Age: Adult 

Chemical 

of Potential 

Concern 

I ,I ,2,2-Tetrachloroethane 

I ,I ,2-Trichloroethane 

I .l -Dichloroethene 

I ,P-Dichloroethane 

Chloroform 

Trichloroethene 

ilinyl Chloride 

:is-1,2-dichforoethene 

:total) 

L 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

1.34E-02 mg/L 

l.O8E-03 mg/L 

l.O9E-03 mslL 

1 .I 9E-03 WL 

1.20E-03 mg/L 

l.O4E-01 mg/L 

l.llE-03 mg/L 

l.l8E-02 mg/L 

Route 

EPC 

Value 

3.80E-08 

5.65E-09 

5&E-08 

7.81 E-09 

1.53E-08 

2.13E-06 

598E-08 

1.40E-07 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC‘selected for risk calculation. 

Route 

EPC 

Units 

mglma 

mglma 

mglm3 

mg/m3 

mglma 

mg/ma 

mg/m3 

mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

4.2E-10 

6.2E-11 

6.OE-10 

8.6E-11 

1.7E-10 

2.3E-08 

6.6E-10 

1.5E-09 

Cancer Slope 

Factor 

2.00E-01 

56OE-02 

1.75E-01 

9.1 OE-02 

8.lOE-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

(mglkg-day)” 

OWWWY’ 

OWg-dad 

(mg/kg-day).’ 

OwM&-vY’ 

mg/kg-day 

mglkg-day 

mgfkg-day 

(mg/kg-day)” 

@wMwdaYF’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

8.4E-11 

3.5E-12 

l.OE-10 

7.8E-12 

1.4E-11 

1.4E-10 

2.OE-10 

5.5E-10 

5.5E-10 

WO’llnhF-“wtCTE Table8 9/1al~- ‘?:OO PM 



? 
? 

SITE 7 -TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARiLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Receptor Age: Child (O-6 Years) 

Parameter Definition 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

RME RME CTE CTE 

Value Rationale/ Value Rationale/ 
Reference Reference 

, 
Derived EPA 1969c Derived EPA 1969c 

1.2 EPA 1996a 1.2 EPA 1996a 

250 EPA 1993a 219 EPA 1993a 

6 Professional judgement 3 Professional Judgement 

6 Professional judgement 4 Professional Judgement 

15 EPA 1969c 15 EPA 1989c 

25,550 EPA 1969c 25,550 EPA 1969c 

Intake Equation/ 

Model Name 

hronic Daily Intake (CDI) (mgikg-day)= 

airxIRaxETxEFxED 
BWxAT 

uailv IntaKe C;aiculations 
inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 3.76E-02 Cancer Inhalation Intake(CTE) = 8.23E-03 
Noncancer Inhalation Intake(RME) = 4.38E-01 Noncancer Inhalation Intake(CTE) = 1.92E-01 

W07inhDayCare Table4-1 9/l 8/00 11:58 AM 



SITE 7 _ TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenarioTimeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point Indoor Air 

Receptor Population: Day Care Child 
Receptor Age: Child (O-&bars) 

Exposure 

Route 

Chemical 

of Potential 

Concern 

1,1.2.2-Tetrachlorcethane 

1 ,l,P-Trichlorwthane 

l.l-Dbchloroethene 

1.2.Dichloroethane 

Medium 

EPC 

Vaflls 

7.70E-02 

1.30E-03 

1.50E-03 

l.BOE-03 

1 JOE-03 

3.70E-01 

1.6OE-03 

4.3OE-02 

Medium 

EPC 

Units 

Route 
EPC 

V&S 

Route 

EPC 
Units 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard catculation 

W07inhD ? Tabk7 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

1.9E-05 

6.OE.07 

1.6E-05 

1.5E-06 

4.2E-06 

1.6E-03 

2 OE-05 

6.6E-05 

Intake 

(Non-Cancer) 

Units 

1.40E-03 

6.60605 

Reference 

Dose Units 

mgmg-day 

wWdaY 

mgntQdaY 

mg/kQ-daY 

wWW 

mg/kg-dw 

WkQ-daY 

m@gdaY 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1 .l E-03 

4.9E-02 

5.OE-02 

5.OE-02 

91’ 11:5BAM 



SITE 7 -TABLE 8.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

.’ 
rhalation 1 .1.2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1 ,I-Dichloroethene 

1,2-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 
I. . 

Medium 

EPC 

Value 

7.70E-02 

1.30E-03 

1.5OE03 

1.8OE03 

1.80E-03 

3.70E-01 

1.60E-03 

4.3OE-02 

Medium 

EPC 

Units 

mgn. 

mg/L 

WL 

mg/L 

mg/L 

WL 

WL 

Route . 

EPC 

Value 

4.30E-05 

1.83E06 

3.72E-05 

3.46E06 

953E06 

3.54P03 

4.46E05 

1.95E04 

Route 

EPC 

Units 

mglm3 

mglm3 

mglm3 

mglm3 

mglm3 

mg/m3 

mg/m3 

mglm3 

EPC Selected 

for Risk 

Calculation (1) 

.R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

1.6E-06 

6.9E-08 

1.4E-06 

1.3E-07 

3.6E-07 

1.3E-04 

1.7E-06 

7.3E-06 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.00801 

560E-02 

1.75E-01 

9.1 OE-02 

8.10E-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

(mg/kg-day)” 

(mg/kg-day)-’ 

OWWdayY’ 

(mglkg-day)” 

(mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 

Risk 

3.2G07 

3.9E-09 

2.4E-07 

1.2E-08 

2.9E-08 

8.OE-07 

5OE-07 

1 .QE-06 

1.9E-06 
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SITE 7. TABLE 7.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Grcundwaler 

Exposure 

Route 

Chemical 

of Potential 

COtlCMll 

1 .1.2.2-Tetrach&roetnane 

1,1.2-Trfchloroethane 

1 ,I-Dichloroethene 

1.2.Dichloroelhane 

Medium 

EPC 

Value 

1.34E-02 

1.06EM 

1.09E03 

l.l9E-03 

1.20E-03 

1 Q4E-01 

l.tlE03 

1.16E-62 

Medium 

EPC 

Units 

Route 

EPG 

Value 

mm- 7.47E-C6 

mgn. 1.53E-06 

w 2.70E.05 

wA 2.29E-06 

mg/L 6.34E-06 

me 9.94E-04 

m* 3.99E-05 

mgn 5.37E-05 

(1) Specify Medium-Spcilic (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 

EPC 

Units 

EPC 
Selected 

for Hazard 

Calculation (1) 

mgk? R 

mQh3 A 

mQm3 .R 

ms/m’ R 

m@m3 R 

mQm’ R 

me/m’ R 

m@m” R 

Intake 

(Non-Cancer) 

1.4E-06 

2.9507 

5.2E.136 

4.4E-07 

1.2E-06 

19E-Q4 

59E-06 

1 .OE-05 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

WwJay mmD-daY NA 

h?%QdaY “‘g/kQ-day NA 

w&t-W ~~kgil~y NA 

m3’kQ-W 1.40E.03 w#DdaY NA 

m@DdaY 6.60E-05 mQJf(DdaY NA 

m@Q-daY mg/kDday NA 

mglkQ-daY WYkQ-dV NA 

wWdaY m@QdaY NA 

I I I I 

Total Hazard index Across All Exposure Routes/Pathways 

-Yr== 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Dose Units 

Reference Reference 

~ofxentration 

Units 

W07inhG FTE Table7 9' 11:56AM 



SITE 7 -TABLE 8.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

. I” edium: Groundwater 

Exposure Medium: Air 

Exposure Point: indoor Air 

Receptor Population: Day Care Child 
Receotor Aae: Child (O-6 Years) 

Exposure’ 

Route 

Chemical 

of Potential 

Concern 

rhalatidn 1,1,2.2-Tetrachloroethane 

1 ,1,2-Trichloroethane 

l,l-Dichloroethene 

1 .2-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

[(total) 

Medium Medium 

EPC EPC 

Value Units 

1.34E-02 

1 .OEE-03 

1.09E-03 

l.l9E-03 

1 .ZOE-03 

l.O4E-01 

l.llE-03 

1.18E-02 

WL 

WL 

ma/L 

mslL 

mg/L 

mg/L 

WL 

mg/L 

Route 

EPC 

Value 

7.47E-06 

1.53E-06 

2.iOE-05 

2.29E-06 

6.34E-06 

9.94E-04 

3.09E-05 

537E-05 

Route 

EPC 

Units 

mglm3 

mglma 

mglma 

mglma 

mglm3 

mglma 

mglm3 

mglm3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

6.1 E-08 

1.3E-08 

2.2E-07 

1.9E-08 

5.2E-08 

8.2E-06 

2.5E-07 

4.4E-07 

Cancer Slope 

Factor 

mg/kg-day 2.00E-01 hg/kg-day)-’ 
mg/kg-day 560E-02 (mg/kg-day)” 

mglkg-day 1.75E-01 bwh-dayY’ 

mg/kg-day 9.10E-02 (mglkg-day)” 

mg/kg-day 8.10E-02 OWfwdayY’ 

mg/kg-day 6.00E-03 OWWW’ 

mglkg-day 3.00E-01 (mg!kg-day)” 

mg/kg-day (mg/kg-day)’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer Slope 

Factor Units 

Intake 

(Cancer) 

Units 

Cancer 

Risk 

1.2E-08 

7.OE-10 

3.9E-08 

1.7E-09 

4.2E-09 

4.9E-08 

7.6E-08 

1.8E-07 

1.8E-07 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 
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SITE 7 -TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure Paramatal Parameter Dafinltion Units RME RME CTE CTE Intake Equation/ 

Route Coda Value Rationale/ Value Rationale/ Modal Name 
Reference Reference 

Inhalation Cair Chemical Concentration in Air Derived EPA 1989a Derived 0Wm7 EPA 1989a Chronic Daily Intake (CDI) (mg!kg-day)= 

IRa Inhalation Rate (m%r) 0.833 EPA 1996a 0.833 EPA 1996a CairxIRaxETxEFxED 

EF Exposure Frequency VJws/yeaO 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a 

ET Exposure Time (hr/day) 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a 

Daily IntaKe C;alculatlons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

WO7inhP ‘us Table4-1 9/l? ’ 154 AM 



SITE 7 -TABLE 7.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Point: Illdam Air 

Population: Resident 

1 .l -Diihloroelhene 

1,2-Diihlorcethane 

Tdchloroethene 

c... -^r-“l.-. .--_- -. -_.... -,- 

(1) Specity Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculation. 

WO’lihAdultRes Table7 
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SITE 7 -TABLE 8.16. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

rhalation 1 ,1,2,2-Tetrachloroethane 

I ,I ,P-Trichloroethane 

l,l-Dichloroethene 

1 ,P-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroethene 

I(totel) 

Medium Medium 

EPC EPC 

Value Units 

7.70E-02 

1.30E-03 

1.50E-03 

1.80E-03 

1 .EOE-03 

3.70E-01 

1.60E-03 

4.30E-02 

Route 

EPC 

Value 

4.30E-05 

183E-06 

3.72B05 

3.46E-06 

9.53E-06 

3.54E-03 

4.46E-05 

1.95E-04 

Route 

EPC 

Units 

mglm3 

mg/m3 

mg/ms 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

4.OE-06 

1.7E-07 

35E-06 

3.2E-07 

8.9E-07 

3.3E-04 

4.2E-06 

1.8E-05 

. 
Intake 

(Cancer) 

Units 

mglkg-day 

mg/kg-day 

mg/kg-day 

mgJkg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.00E-01 

5.60E-02 

1.75E-01 

9.10E-02 

8.1 OE-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

(mglkg-day)’ 

@Wg-WY’ 

OwkvdayY’ 

(mg/kg-day).’ 

(mg/kg-daYY’ 

(mg/kg-day)’ 

(mg/kg-day)” 

(mg/kg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

8.1 E-07 

9.6E-09 

6.1 i-07 

3.OE-08 

7.2E-08 

2.OE-06 

1.3E-06 

4.8E-06 

4.8P06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 7 -TABLE 7.16a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reference 

Dose Units 

Reference Relerence 

:oncentration 

Units 

Hazard 

Ouotient 
ExpOSUrkl 

I 

Chemical 

ROtJIB of Potentiat 

Medium 

EPC 

ValUe 

Reference 

Dose 

intake 

Non-Cancer) 

Unite 

Intake 

[Non-Cancer) 

1.4E-06 

2 6E-07 

4.9E-06 

4 2E-07 

1.2E-06 

1.6E-04 

5.7E-06 

9.6E-06 

Medium 

EPC 

Units 

Route 

EPC 

VZllUe I COlEWll 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.34E-02 

l.OBE-03 

1.09EM 

1.19E-03 

1.20E-03 

1.04E-01 

l.llE-03 

me/L 7.47E-06 

1.53Eo6 

2.70E-05 

2.29E-06 

i 

mg/L 6.34E-06 

m& 9.94E.04 

m& 3.09E.05 

man 5.37E-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.1.2,2-Tetrachloroathane 

1,1.2-Trichlorcethane 

l.l-Di~hloroethene 

1,2-Dichforoethane 

Trfchlorcethene 

3.OE-04 

1.3E.02 

1.40E-03 

6.6OE-05 

1.18E02 

1.4E-02 

==izzT 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

!ard Index Across All Exposure Routes/Pathways 

W07inhAdultResCTE Table7 9/l 8/00 ii:55 AM 



SITE 7 - TABLE 8.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SITE 7 -ORDNANCE BURN AREA 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: indoor Air 

Receptor Population: Resident 
Receatnr Acre Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

halation 1 ,1.2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1 ,I-Dichloroethene 

1.2-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyi Chloride 

cis-1,2-dichloroethene 

[(total) 

Medium Medium 

EPC EPC 

Value Units 

1.34E-02 

l.O8E-03 

l.O9E-03 

l.l9E-03 

1.20E-03 

1.04E-01 

l.llE-03 

1_18E-02 

WL 

mg/L 

mg/L 

mg/L 

WL 

mg/L 

mg/L 

mq/L 

Route 

EPC 

Value 

7.47E-06 

153E-06 

2.70E-05 

2.29E-06 

6.34E-06 

9.94E-04 

3.09E-05 

5.37E-05 

Route 

EPC 

Units 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1.4E-07 

2.8E-08 

4.9E-07 

4.2E-08 

1.2E-07 

1.8E-05 

5.7E-07 

9.8E-07 

intake 

(Cancer) 

Units 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.00E-01 

560E-02 

1.75E-01 

9.lOE-02 

8.1 OE-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

(m@s-dayV’ 
(mg/kg-day)” 

Pwh-dayY’ 

(mg/kg-day)’ 

(mg/kg-day)’ 

(mg/kg-day)’ 

(mg/kg-day)” 

(mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 

Risk 

2.7E-08 

1.6E-09 

8.6E-08 

3.8E-09 

9.4E-09 

l.lE-07 

1.7E-07 

4.1 E-07 

4.1E-07 

W07inhP SesCTE Table8 



SITE 7 -TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 

Receptor Age: Adult 
I 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equatlonl 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

-P-P.-P- 
Inhalation Cair Chemical Concentration in Air (me/m’) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mgncg-day)= 

IRa Inhalation Rata of volatiles (msihr) g.033 EPA 1996a 0.833 EPA 1996a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a EWxAT 

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a 

ET Exposure Time (hr/day) 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 
AT-C Averaging Time (Cancer) Wws) 25,550 EPA 1989a 25.550 EPA 1989a 
AT-N Averagfng Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a 

uaw IntaKe C;alculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 

W07lnhAdultResout TableCI 9/l 9/00 11% AM 



SITE 7 _ TABLE 7.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

1 ,2-fJichloroethane 

- 
Medium Medium 

EPC EPC 

VSd Units 

7.70E-02 m@. 

1.3OE-03 mglL 

1.50E-03 m@ 

160E-03 mgn 

1 .BOE-O3 M- 

3.70E-01 wL 

1 .M)E-O3 mgn 

4.30E-02 men 

Route 

EPC 

Vatue 

2.19E-07 

6.77E-09 

7.49508 

1 .lSE-08 

2.30E-06 

7.6OE-05 

8.64E-08 

5.08E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 

EPC 

Units 

mglm3 

mglm3 

mg/m3 

mglm3 

mglm3 

mglm3 

mglm3 

mg/m3 

Intake 

(Non-Cancer) 

6.OE-08 

1.9E-09 

2.1 E-06 

3.2E-09 

6.3E-09 

Z.lE-06 

2.4E-08 

1.4E-07 

Int*e 

:Non-Cancer) 

Units 

Reference 

Dose 

1.40E-03 

6.60E-05 

card Index 

Dose Unite I Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure noutc 

Reference 

Zoncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Quotient 

2.3E.06 

7.3E-05 

7.6E-05 

W07lnhAr’ out Table7 91 ‘,1:55 AM 



SITE 7 -TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

edium: Groundwater 

Receptor Age: Adult 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

halation 1 ,1,2,2-Tetrachloroethane 7.70E-02 f-w& 2.19E-07 mglms R 

1 ,l ,P-Trichloroethane 1.30E-03 mglL 8.77E-09 mglm3 R 

1 ,I-Dichloroethene 150E-03 mg/L 7.49E-08 mg/m3 R 

1,2-Dichloroethane 1.80E-03 mg/L l.l8E-08 mg/m3 R 

Chloroform 1.80E-03 mg/L 2.30E-08 mg/m3 R 

Trichloroethene 3.70E-01 mg/L 7.60E-06 me/m3 R 

Vinyl Chloride 1.60E-03 WL 8.64E.08 mglms R 

cis-1,2-dichloroethene 4.30E-02 mg/L 5.08E-07 mglms R 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

I 

Intake 

I 

Cancer Slope 

(Cancer) (Cancer) Factor 

I Units 
I 

2.1E-08 

8.4E-10 

7.OE-09 

l.lE-09 

2.2E-09 

7.1E-07 

8.1 E-09 

4.8E-08 

mglkg-day 2.00E-01 OwkwkW 4.1 E-09 

mg/kg-day 5.60E-02 (mg/kg-day)” 3.6E-11 

mg/kg-day 1.75E-01 (mg/kg-day)” 1.2E-09 

mg/kg-day 9.1 OE-02 h#wkW l.OE-10 

mg/kg-day 8.1 OE-02 (ms/kg-daYY’ 1.7E-10 

mgikg-day 6.00E-03 @xdkWwY’ 4.3E-09 

mglkg-day 3.00E-01 (mg/kg-day)’ 2.4E-09 

mglkg-day (mglkg-day)’ 

I 1.2E-08 

Total Risk Across All Exposure Routes/Pathways ( 

Cancer Slope 

Factor Units Risk 

WO7lnhAduitResout Table8 Q/18/00 11:55 AM 



SITE 7 -TABLE 7.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- I Exwsure Chemical Route 01 Potential 

Concern 

nhafatfan 1 .I ,2,2-Tetr2chloroethane 

1,1,2-Tn’chloroethane 

1 ,I -Dichlorc%thene 

l,P-Diihloroathane 

L Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1,2dichloroethene 

Route Route 

EPC EPC 

Value Units 

3.SOE-08 

5.65E-09 

5.44E-08 

7.BlE-09 

1.53E-08 

2.13~.06 

5.98E-08 

1.40E-07 

mglm3 

mglm3 

mg/m3 

mglms 

mg/ms 

mg/m3 

mglms 

mglm3 

EPC 

Selected 

for Hazard 
Calculation (I ) 

R 

R 

R 

R 

A 

R 

R 

R 

make 

(Non-Cancer) 

7.OE-09 

1 .OE-O9 

1 .OE-O8 

1.4E59 

2.BE-09 

3.9E-07 

l.lE-OB 

2.6E-08 

- 
Intake 

:Non-Cancer) 

Units 

Reference 

Dose 

1.40E-03 

S.SOE-05 

Reference 

Dose Units 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Routt 

(I) Spcily Medium-SpeCific (M) or Route-Specific (R) EPC selected for hazard calculation 

Reference 

Zoncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

‘athways 

Hazard 

Quotient 

1 OE-06 

3.3E-05 

3.4E-05 

?TiEzF 
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SITE 7 - TABLE 8.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route . 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

rhalation 1 .I ,2,2-Tetrachloroethane 

1.1,2-Trichloroethane 

1 ,I-Dichloroethene 

1 ,2-Dichloroethane 

Trichloroethene 

134E-02 

1 .OBE-03 

1 .OQE-O3 

l.lQE-03 

1.20E-03 

1.04E-01 

l.llE-03 

l.l8E-02 ma/L 

3.80E-08 

565E-09 

544E-08 

7.8lE-09 

1.53E-08 

2.13E-06 

5.98E-08 

1.4OE-07 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mgJm3 

mg/m3 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

I 

Intake 

I 

Cancer Slope 

(Cancer) (Cancer) Factor 

I Units 
I 

Cancer Slope 

Factor Units Risk 

7.OE-10 

l.OE-10 

1 .OE-09 

1.4E-10 

2.8E-10 

3.9E-08 

l.lE-09 

2.6E-09 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg!kg-day 

mg!kg-day 

mglkg-day 

2.00E-01 

5.6OE-02 

1.75E-01 

Q.lOE-02 

8.10E-02 

6.00E-03 

3.OOE-01 

OWkwWY’ 
(mg/kg-day)” 

OWwWY’ 

(mg/kg-day)” 

(mg/kg-day).’ 

W%-daY~’ 

bw.WdaYY’ 

(mg/kg-day)’ 

1.4E-10 

5.8E-12 

1.7E-10 

1.3E-11 

2.3E-11 

2.3E-10 

3.3E-10 

9.2E-10 

Total Risk Across All Exposure Routes/Pathways 11 9.2E-10 
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SITE 7 -TABLE 4.18 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Child 

Exposure )%uamete~ Parameter Definition 

Code 

Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

CTE 

I 

CTE 

I 

intake Equation/ 
Value Rationale/ Model Name 

Derived 

0.5 

234 

2 

24 

15 

25,550 

I 730 EPA 1989a I 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1999a 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CairrIAaxETxEFxED 
BWxAT 

Units 

(ms/m3) 
(m%r) 

(days/year) 

Wears) 

(hr/day) 

(kg) 

(days) 

(days) 

RME 

Value 

Derived 

0.5 

350 

6 

24 

15 

25,550 

2,190 

RME 

Rationale/ 
Reference 

EPA 1999a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1999a 

EPA 1959a 

EPA 19t39a 

Daily Intake C;alCUlatiOnS 

Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer‘ Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation In!ake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

W07inhT ‘8s Table4-1 9/l r ‘1x36 AM 



SITE 7 _ TABLE 7.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD AESIOENTS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reference 

Zoncentration 

Reference 

:oncentration 

Units 

NA 
NA 

NA NA 

NA NA 
NA 

NA 
NA NA 
NA NA 
NA NA 

NA NA 

~sure RoutesPathways 

Medium 

EPC 

Value 

Intake 

(Non-Cancer) 

lnt*e 

(Non-Cancer) 

Units 

Reference 

Dose 

Relerence 

Dose Units 

Hazard 

Quotient 

Exposure 

Route 

Chemical 

of Potential 

Concern 

3.36-05 

1.4E-06 

2.9E-05 

2.7E-06 

7.3E-06 

2.7E-03 

3.4E-05 

7.70E-02 

1.3OE-03 

1.50E-03 

1.80E-03 

1.6OE-03 

3.70E-01 

1.6OE-03 

4.30E-02 

Inhalation l-1.2.2-Tetrachloroethane 

1 ,l ,P-Tdchlorcethane 1 ,l ,P-Tdchlorcethane 

1 .l JJiihloroethene 1 .l JJiihloroethene 

1 ,P-Dichloroethane 1 ,P-Dichloroethane 

I 
Chlorolorm 

Tdchloroethane 

Vinyl Chloride 

1.40E-03 

6.60E-05 

1.9E-03 

6.5E-02 

6.7E-92 

t 5E-04 

uard index, Total I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard cahxlalion 
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SITE 7 -TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Exposure 

Route 

halation 

Chemical 

of Potential 

Concern 

I, 1,2.2-Tetrachloroethane 

I ,1,2-Trichloroethane 

I ,I-Dichloroethene 

I ,P-Dichloroethane 

:hloroform 

rrichloroethene 

linyi Chloride 

:is-1,2-dichloroethene 

total) 

Medium 

EPC 

Value 

7.70E-02 

1.30E03 

1.50E-03 

1.80E-03 

1.80E-03 

3.70E-01 

1.60E-03 

4.39E-02 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

ma/L 

WL 

mg/L 

n&L 

Route , 

EPC 

Value 

4.30E-05 

1.83E06 

3.72E-05 

3.46E-06 

9.53E-06 

3.54E-03 

4.46E-05 

1.95E-04 

Route 

EPC 

Units 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mglm3 

mglm3 

mg/m3 

mglm3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

2.8E-06 

1.2E-07 

2.4E-06 

2.3P07 

6.3E-07 

2.3E-04 

2.9E-06 

1.3E-05 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

Cancer Slope 

Factor 

2.00E-01 

5.60E-02 

1.75E-01 

9.10E-02 

8.10E-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

(mg/kg-day).’ 

OWhWay~’ 

(mg/kg-day).’ 

(mg/kg-day).’ 

@glkwW“ 

PWJwdayY’ 

(mgfkg-day).’ 

(mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 

Risk 

5.7E-07 

6.7509 

4.3E-07 

2.1 E-08 

5.1 E-08 

1.4E-06 

8.8E-07 

3.4E-06 

3.4E-06 

W07inhr ‘Pes Table8 9lle’ 1:56 AM 



SITE 7 -TABLE 7.1&a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

fation: Resident 

1 ,1,2-Tdchloroethane 

l,l-Diihloroethene 

1 .P-Dichloroethafw 

Tdchloroethene 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard CalCufatiOn. 

WO’liihChildResCTE Table7 WI 8/M) 11:56 AM 



SITE 7 - TABLE 8.1 Ea. CENTRAL TENDENCY EXPOSURE (CTE) 

Exposure. 

Route 

lhalation 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

1 .1,2,2-Tetrachloroethane 

1.1 ,P-Trichloroethane 

1 .l-Dichloroethene 

1,2-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyi Chloride 

cis-I ,2-dichloroethene 

1.34E-02 

1.08E.03 

1.09E03 

l.l9E-03 

1.20E-03 

l.O4E-01 

l.llE-03 

1.1 EE-02 

7.47E-06 

1.53E-06 

2.70E-05 

2.29E-06 

6.34~~06 

9.94E-04 

3.09E-05 

5.37E-05 

mg/m3 

mg/m3 

mglms 

mg/ms 

mg/m3 

mglms 

mglms 

intake 

(Cancer) 

l.lE-07 

2.2E-08 

4.OE-07 

3.4E-08 

9.3E-08 

1.5E-05 

4.5E-07 

7.9E-07 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

mg/kg-day 2.00E-01 

mgikg-day 5.60E-02 

mglkg-day 1.75E-01 

mg/kg-day 9.10E02 

mg/kg-day 8.1 OE-02 

mg/kg-day 6.00E-03 

mg!kg-day 3.00E-01 

mglkg-day 

Cancer Slope 

Factor Units 

(mglkg-day).’ 

h’@WdaY)~’ 

(mg/kg-day).’ 

(mg/kg-day)” 

(mg/kg-day)’ 

(mg/kg-day).’ 

(mg/kg-day).’ 

Cancer 

2.2E-08 

1.3E-09 

6.9E-08 

3.1 E-09 

7.5E-09 

8.7E-08 

1.4E-07 

b-@w-M’ 
I 1 3.3E-07 

Total Risk Across All Exposure Routes/Pathways 11 3.3E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 7 - TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Inhalation Cair Chemical Concentration in Air 

IRa Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

I UnitS I RaKL 

(m%r) 

Derived 

0.5 

Reference 

EPA 1989a 

EPA 1996a 

CTE 

Value 

Derived 

0.5 

234 

2 

24 

15 
25,550 

730 

CTE 

Rationale/ 
Reference 

EPA 1969a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 
EPA 1989a 
EPA 1989a 

intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mykg-day)= 

CairxIRaxETxEFxED 
BWxAT 

Dailv IntaKe Calculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

W07lnhChifdResout TableQ1 9/18/00 11:57 AM 



SITE 7 -TABLE 7.19. REASONABLE MAXIMUM EXPOSURE (RME) 

Exposure Medium: Air 

Exposure Point: Ambient Air 

1 ,1,2-Ttfchloroethane 

1.1 -Diihloroathene 

1,BDichloroethane 

Medium 

EPC 

ValtJe 

7.70E-02 

1.30E-03 

1.50E-03 

1 .BOE-O3 

1.80E-03 

3.70E-01 

. 1.6OE-03 

Medium 

EPC 

Units 

I 4.30E-02 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 7 -ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Rwte 

EPC 

Value 

2.19E-07 

6.77E-03 

7.49E-08 

1.18E.08 

2.30E-08 

7.60E-06 

8.64E-08 

5.08E-07 

(1) Specify Medium-Specific (M) or Routs-Specific (R) EPC salacted for hazard calculation. 

Route 

EPC 

Units 

mglm’ 

mglm3 

mg/m’ 

mglms 

mglm’ 

mg/m3 

mglm3 

mglm’ 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

.R 

R 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

1.7E.07 wWdw 

5.2E-09 m@Q-day 

5.7E.08 w%!-day 

9.OE-09 mglkQ-day 

1.8E-08 W&May 

5.8E.06 mmQ-daY 

6.6E-08 WJkQ-dW 

3.9E-07 mg/kQ-day 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

1.40E-03 

8.60E-05 

Total Hazard Index I 

Reference 

Dose Units 
Reference 

:oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 

ross All Exposure Routf 

Reference 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

6.5E-06 

2.lE-04 

2.1E-04 

=zir 
- 
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SITE 7 -TABLE 8.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exoosure 

Route 

lhalation 

Chemical 

of Potential 

Concern 

I ,I ,2,2-Tetrachloroethane 

1 ,I ,2-Trichloroethane 

I ,I -Dichloroethene 

1 .P-Dichloroethane 

Chloroform 

rrichloroethene 

Jinyi Chloride 

‘total\ 

Medium 

EPC 

Value 

7.70E-02 

1.30E-03 

1.50E-03 

1.80E-03 

1.80E-03 

3.70E-01 

1.60E-03 

4.30E-02 

Medium 

EPC 

Units 

Route 

EPC 

Value 

2.19E-07 

&77E-09 

7.‘49E-08 

l.l8E-08 

2.3OE-08 

7.60E-06 

8.64E-08 

5.08E-07 

Route 

EPC 

Units 

mglm3 

mglm” 

mglm3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1.4E-08 

4.5E-10 

4.9E-09 

7.8E-10 

1.5E-09 

5.OE-07 

5.7E-09 

3.3E-08 

Intake 

(Cancer) 

Units 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

Cancer Slope 

Factor 

2.OOE-01 

5.60E-02 

1.75E-01 

9.10E-02 

8.10E-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

(mg/kg-dayr’ 

OWwW’ 

OWWdW’ 

(mg/kg-day)” 

Ov&daY~’ 

OWWdayY’ 

(mg/kg-day)“ 

(mg/kg-dayr’ 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 

Risk 

2.9E-09 

2.5E-II 

8.6E-10 

7.lE-11 

1.2E-10 

3.OE-09 

1.7E-09 

8.7E-09 

8.7B09 

W07lnhChildResout Table8 9/l 8100 II:57 AM 



SITE 7. TABLE 7.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

Chemical 

of Potential 

Concern 

1 .l ,P-Trtchloroethane 

1.1.Dichloroethene 

1 .&Dichloroethane 

Trichloroethene 

cis-1,2dichloroethene 

Medium 

EPC 

Value 

1.34E-02 

l.OBE-03 

1.09Ei3 

l.l9E-03 

1.20E-03 

1.04E-01 

l.llE-03 

1.18E-02 

Medium 

EPC 

Units 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 7 _ ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

ValUe 

3.80E-08 

5.65E-09 

5.44E-08 

7.81 E-09 

1.53E-08 

2.13E-06 

5.98E-08 

1.40E.07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

Route 

EPC 

Units 

mglms 

mg/m3 

mglm’ 

mglms 

mglm’ 

mglms 

mglm’ 

mglms 

EPC 

Selected 

lor Hazard 
Calculation (1) 

R 

R 

R 

A 

R 

R 

R 

R 

Intake 

(Non-Cancer) 
Intake 

:Non-Cancer) 

Units 

1.9E-08 wMdw 

2.9E-09 WWJw 

2.8E-08 mt4ko-W 

4.OE-09 m@QdaY 

7.8E-09 WWW 

l.lE-06 mw%day 

3.1 E-08 mg/kQ-day 

7.2E-08 wYW% 

Reference 

Dose 

1.40E-03 

8.60E.05 

mrd Index 

Reference 

Dose Units 

Reference 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

lsure Routes/Pathways 

Reference 

Zoncentration 

Units 

NA 

Ni 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

2.9E-06 

9.1 E-05 

9.4E-05 

9.4E-05 
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SITE 7 -TABLE 8.19a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 7 - ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Receptor Age: Child (O-6 Years) 

‘-- 
halation 1 ,I ,2.2-Tetrachloroethane 

1,1,2-Trichforoethane 

1 ,I Dichloroethene 

1,2-Dichloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

cis-1,2-dichloroathene 

(total) 

Medium Medium 

EPC EPC 

Value Units 

134E-02 

1.08E-03 

l.O9E-03 

1.1 QE-03 

1.20E-03 

l.O4E-01 

l.llE-03 

I. 1 EE-02 

Route 

EPC 

Value 

3.80E-08 

5.65E-09 

5.44E-08 

7.81 E-09 

1.53E-08 

2.13E-06 

598E-08 

1.40E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mglm3 

mglma 

mglm3 

mg/m3 

mg/m3 

mglm3 

mglm3 

mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

5.6E-10 

8.3E-11 

E.OE-10 

l.lE-10 

2.2E-10 

3.1 E-08 

8.8E-10 

2.OE-09 

Cancer Slope 

Factor 

2.00E-01 

56OE-02 

1.75E-01 

9.10E-02 

E.lOE-02 

6.00E-03 

3.00E-01 

Cancer Slope 

Factor Units 

Intake 

(Cancer) 

Units 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

w&f-day 

mg/kg-day 

mg/kg-day 

OwkwWY’ 
(mglkg-day)” 

(mg/kg-day)” 

(mg/kg-day)” 

(mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

l.lE-10 

4.6E-12 

1.4E-10 

1 .OE-1 1 

l.EE-11 

1.9E-10 

2.6E-10 

7.3E-10 

7.3E-10 

W07lnhChildResoutCTE Table8 g/l 8100 11:57 AM 



SITE 7 -TABLE 9.1. REASONABLE MAXiMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 7- ORDNANCE BURN AREA 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

-Dichloroethene 

-Diihloroethane 

1,2-Tttchloroethane 

1-Dichloroethene 

P-Dichloroethane 

Total Risk Across Groundwate 

Total Risk Across All Media and Ail Exposure Routes 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 7-9. 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation 

Prcetate i.4E-02 

Liier -I!- Liver 

4.8E-04 

Liver 2.2E-02 2.2E-92 

Total Hazard Index Across All Media and All E 

Total Liver HI = 

Total Blood HI = 

Total Prostate HI = 

TableSF WE.XlS 9/’ “‘9 7:46 AM 



SITE 7 -TABLE 9.1 a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - FULL TIME WORKER 

SITE 7-ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Wmker 

.2=Tlichlor&3thsne 

-Diihlorcathene 

-Dichlorcethane 

1 1 .P-Tiichlorcethane 

-Dichloroethene 

-Diihlorcethane 

Total Liver HI = 

Total Risk ACVXS All Media and All Exposure Rcutes Tot4 Blood HI = 

Total Proslate HI = 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 7-18. 

TableSFMnCTE.xls 9/14/00 7~46 Ah4 



SITE 7 -TABLE 9.2 REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CoPCs - MAINTENANCE / UTIUTY WORKER 

SITE 7-ORDNANCE BURN AREA 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

Ex$Josure I Chemical Non-Carcinogenic Hazard Quotient Medium Carcinogenic Risk Emwe 

Medium 

Chemical 

Point 

InhalatiM Exposure 1 Inhalation Ingestion 

l.lE-07 

2.5E.06 

9.3E-M) 

Pri”laly 

Target Organ 

Exposure 

Routes Total 

2.2E.02 

5.5E.02 

9.7E.03 

3.3E-03 

3.9E-04 

7.2E.05 

5.7E.05 

7.1E-06 

4.6E-05 

2.6E-02 

9.1E-04 

2.2E-04 

1.2E-04 

3.3E-03. 

1 .OE-03 

3.9E-02 

9.5E-02 

1.7E-01 

1.6E-01 

7.2E-04 
- 

5.6E-01 

subsurface Soil 

Amino-@dinitrotoluene 

Amino-2,6dinitrotduene 

1,1,2-Trtchloroethane 

1 .l -Diihloroethene 

1 ,Zdichtorosthe”e 

4.6E-09 

2.9E.07 

1.7E-06 

5.9E-09 

l.lE-07 

6.7E-09 

8 4E-10 

6.OE-07 

1.4E-07 

3 OE.06 

1.9E-08 

2.1E-07 

1.9E-05 

//2-Amino-4.6dinitrotoluene 

Liver, Blood 

PrCLStata 

Liver 

Liver 

Liver 

CNS 

5.4E-03 1.7E-02 

1.3E.02 4.2E-132 

2.3E-03 7.4E-03 

7.9E.04 2.5E-03 

3.9E-04 

7.2E-05 

5.7E-05 

2 4E-07 6.9Ea 

7.5E-C6 3.6E-05 

2.6E-02 

Blood 

Liver. Kidney 

Skin, Vascular 

CNS 

Liter 

Liter 

9.1E-04 

2.2E-04 

1.2E.04 

3.3E-03 

1 .OE-03 

3.9E-02 

9.5E-02 

1.7E-91 

1.6E-01 

7.2E-04 

Total Hazard Index Across All Media and All Expwre Routes 

Thyroid Effects 

II HMX 

3.9E-07 ~RDX 

roundwater Water 4.4E-10 

3.6E-12 

1.3E-10 

l.lE-11 

1.9E-11 

4.6E-10 

2.6E-10 

1.7E-06 

5.9E-09 

l.lE-07 

6.7E.09 

6.6E-10 

6.OE-07 

1.4E-07 

3.OE-96 

1.9E-06 

2.1 E-07 

1.9E-05 

,2.2-Tstrachloroathane 

,P-TdchlorC%tha”e 

-Dichtor@?the”s 

-Diihlarc&ane 

,2dichtoroethene 

ino-4.6dinitrotoluene 

ino-2,Winitrotoluene 

Total Risk Acres nlace Soi 

Total Risk Acrass Groundwate 

Total tier HI = 

Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Kidney HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Vascular HI = 

Total Risk Across All Media and All Exposure Routes pz7q 

TableSMI I’1 ?ME.xls 9/’ ’ ““-I 7:45 AM 



SITE 7 -TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE I UTILITY WORKER 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Amino-2,Bdmitmtduene 

An&-4$-dinitrotduene 

Amino-2,&dinitrotoluene 

1 .P-Trichlomethane 

I-Diihlorcethene 

P-Dichloroethene 

Zdichlcmelhene Pdichlorcethene 

Amino-4.6dinitmtduene 

inw2,6dinilmtduene 

4,6-Trinilmtduene 

Amino-4.6dinitrotduene 

Amino-2,6dinitrotduene 

Total Risk Acrass Surface S 

Total Risk Across Groundwa 

Total Risk Across All Media and All Exposure Routes 

I ow nezam Index Across All Media and All Elcposure Routes 

Total Liver HI = 

Totd CNS HI = 

Total Blood HI = 

Total Prostate HI = 

TdA tiimey H! = 

Total Thyroid HI = 

Total Ski” HI = 

Total Vascular HI = 

Table9MUW7CTE.xls 9/l 403 7145 AM 



SITE 7 -TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ CONSTRUCTION WORKER 

SITE 7-ORDNANCE BURN AREA 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

EXp%Jre 

Medium 

Chemical 

Point 

ino-4,6dinitrotoluene 

ino-2,Winitrotoluene 

1 ,l .2-Tdchtomethane 

I,I-Diihloroethene 

2-5tchloroethene 

amma-BHC (Lindane) 

Amin*2,6dinitrotoluene 

I.OE-07 

2.4E-06 

8.9E-09 

Carcinogenic Risk 

Inhalation 

I 

Denal 

9.5E-B 

5.9E-06 

1.7E-IO 3.3E-07 

I .5E-i2 I .2E-o9 

5.IE-11 2.2E-06 

4.1E-I2 1.3E.09 

7.2b12 1.7E-10 

l .BE-10 1.2E-07 

I.OE-10 2.9E-06 

6.OE.09 

3.6E-09 

4.1 E-06 

3.8E-06 

Total Risk Across Surface So 

Total Risk Across Groundwate 

Chemical 

Amino-4,6dinitrotoiuene 

ino2.6-dinitrotduene 

1 ,1,2,2-Tetrachlorosthanne 

1,1.2-Tdchlorcathane 

l,l-Dichlorcethene 

,2dichloroethene 

c-2,6dinitrotoJuene 

Primary 

Target Orean 

liver, Blood 

Prostate 

Liier 

Liver 

Liter 

CNS 

Blood 

Liver, Kidney 

Skin, Vascular 

CNS 

Liver 

LiVer 

Prostate 

Thyroid Effects 

Total Hazard 

Non-Carcinogenic Hazard Quotient 

Ingestion 

I .3&ot 

3.2E-01 

5.6E-02 

1.9E-02 

Inhalation 

6.5E.02 

2.1E-01 

3.7E-02 

1.2E-02 

1.9E-03 

3.6E-04 

2.6E-04 

2.3E-06 3.4E-05 

7.2E05 1.9E-M 

1.3E-01 

4.6E.03 

l.IE-03 

5.9E-04 

1.7EM 

5.1E-03 

1.9E-01 

4.7E-01 

6.4E-01 

6.OE.01 

3.6E.03 

bx Across All Media and All Em= 

Exposure 

Routes Total 

2.1E.01 

5.3E-01 

9.3E-02 

3.IE-02 

I .9E.O3 

3.6E-04 

2.6E-04 

3.7E-05 

2.6E-04 

1.3E-01 

4.6E-03 

l.lE03 

5.9E-O.l 

1.7E-02 

5.1E-03 

1.9E-01 

4.7E-01 

6.4E-01 

6.OE-01 

3.6Ea 

3.3E+M) 

Total Liver HI = E-01 

Total Risk Across All Media and Atl Exposure Routes 4.6E-06 Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Kidney HI = 

Totat Thyroid HI = 

Total Skin HI = 

Total Vascular HI = 

TableSCo- ‘RME.xls 91 -8:15AM 



SITE 7 _ TABLE 9.3% CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’3 -CONSTRUCTION WORKER 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYUIND 

Carcinogenic Risk 

Amino-4,6-dinitmtduene 

Amino-2,Sdinitmlduene 

Amino-4,Sdinilmfduene 

Amino-2.&dinilrolduene 

-Dkhloroethane 

4 S-Trinitrolduene 

no4,Sdinitrotduene 

n~2,5dinitrotduene 

46.Trinitrotduene 

Amino-4,6dinitmtduene 

ino-2,Sdinitrotduene 

Total Risk Across Surface Sd Total Hazard index Across All Media and All Exposure Routes 

Table9ConsW7CTE.xls 9/14/008:15AM 

Total Risk Acrass Groundwale 

Total Risk Acres All Media and All Exposure Routes 

Totat Liver HI = 

Total CNS HI = 

Total Stocd HI = 

Total Prostate Ht = 

- ..̂ . 
8 owu nmney iii = 

Totat Thyrdd HI = 

Totat Skin HI = 

Total Vascular HI = 



SITE 7 -TABLE 9 4. REASONASLE h&MUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

SITE 7- ORDNANCE BURN AREA 

NSWCWHITE OAK, StLVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Across Surface Soil 

k AcrOSS All Media and All Expwre Rcutes 

Total Hazard Index Across All Media and All Exposure Routes 1 1.9E-02 

Total Liver HI = 

Total Blood HI = 

Total Prostate HI = 

TableSRr -7RME.xls 91 8:20 AM 



SITE 7 _ TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’2 _ ADULT RECREATIONAL USER 

StTE 7-ORDNANCE BURN AREA 

NSWGWHITE OAK, StLVER SPRING. MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

k Across All Media end All Exposure Routes Totat Liver HI = 

Total Blood HI = 

Totat Prostate HI = 

TableSRecUser7CTE.xls Q/14/00 8:20 AM 



SITE 7 -TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ ADOLESCENT TRESPASSER 

SITE 7-ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Carcinogenic Risk Non-Carcinogenic Hazard Quotient Non-Carcinogenic Hazard Quotient 

Total Risk Across Surface Soif 1 1.2E-06 

k Acres All Media and All Exposure Routes Total Liver HI = 

Total Blood HI = 

Total Prmtate HI = 

TableSTr -‘ME.xls 91 . 820 AM 



StTE 7. TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 7-ORDNANCE BURN AREA 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Medium Medium EIpo%Jre EIpo%Jre 

Medium Medium 

Exposure 
I 

Chemical Exposure 

Point Point 

I 

Chemical Carcinogenic Risk Carcinogenic Risk Chemical Nan-Carcinogenic Hazard Quotient Nan-Carcinogenic Hazard Quotient 

AP EQUIVALENT 

rrxzlor-1260 

MX 

k Across All Media and At! Exposure RwteS Total Uver HI = 

Total Blood HI = 

Totat Prostate HI = 

TableSTrespirCTE.xls g/14/00 8:20 AM 



roundwater 

SITE 7 -TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYU\ND 

Exposure 

Medium 

Soil 

Water 

Exposure 

Point 

Chemical 

AP EQUIVALENT 

1,i ,P-Tttchlorcethane 

outdoor Air -Diihtoro-sthene 

-Dtthlomethane 

Carcinogenic Risk 

3.2E.07 

3.9E-09 

2.4E-07 

1.2E-08 

2.9E.06 

6.0E-07 

5.OE-07 

6.3E-07 

6.3E-OfZ 

Tot 

Total Risk Across All Media and Al! Exposure Routes 

1.4E-06 

3.OE-07 

1.6E-96 

1 ,2-Tfichloroethane 

I-Diihloroethene 

P-Dichloroethane 

Non-Carcinogenic Hazard Quotient 

Liver, Blood 

PrOState 

Liver 

Liver 

Liver 

CNS 

Blood 

Ingestion 

7.6E-02 

6.4E-02 

l.lE-03 

4.9E-02 

2.6E.01 

2.2E-01 

Expxure 

Rcutes Total 

3.4E-01 

2.9E.01 

l.lE-03 

4.9E-02 

Total Hazard Index Acrass All Media and Al! Emure Rout& h 6.6E-01 

Total Liver HI = 

Total Btoxi HI = 

Total Prastate HI = 

TableSO ?7RME.xls 9 ’ 8:23 Ah4 



SITE 7 _ TABLE 9.6a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ DAY CARE CENTER CHILD 

StTE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

P&l 

I 

1-Diihloroethene 

-Dichloroethane 

tngestiml 

1.5E.07 

2.2E.06 

5.9E.06 

Inhalation 

1.2E-06 

7.OE.10 

3.9E.06 

1.7E-09 

4.2E-09 

4.9E-06 

7.6E-08 

Demml 

1.6E-08 

6.3E.06 

Total Risk Across Surface Sa 

Total Risk Amass Gmundwate 

1 .l-DichloroBlhene 

-Dichtoroethane 

Total Risk Acms All Media and All Exposure Routes F5.,,,, 

Liver 

Liver 

CNS 

6.6E.03 l.lE.02 

5.9E-03 1 .oEM 

3.1E-04 3.1E-04 

1.4E.02 1.4E-62 

Total Hazard Index Am% All Media and All Exposure Rcutes 1 3.sE-02 

Total Liver HI = 

Total Blood HI = 

Total Prwtate HI = 

TableSDayCare7CTE.xls 9/14/00 8:23 AM 



SITE 7 -TABLE 9 7 REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

-1 
Receptor Populakon: Restdent 

Exposure 

Point 

Chemical Medium Exposure 

Medium 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient Chemical 

AP EQUIVALENT 

nhalation Dermal Ingestion Inhalation EXpoSUre 

Routes Total 

1.7E-06 

2.3E-06 

Ptimaly 

Target Organ 

ExpoSJre 

Routes Total 

2.3E.01 

1.9E-01 

4.OE-02 

9.6E-03 

5 2E-03 

l.lE-O2 

1.8E-01 

2.OEtCO 

1.3E-01 

6.OE-03 

2 6E-01 

5.2E-01 - 

2.2E+W 

1.2E+Ol 

2.9E+Ol 

5 2E+Ol 

6 6E+OO 

1.6E+M) 

l.lE+02 

BAP EQUIVALENT 

1.1,2,2-Tetrachloroethane 

1 ,1,2-Tiichloroethane 

1 .l-Diihloroethene 

-Dichloroethane 

1 ,Pdichloroethene 

gamma-BHC (Lindane) 

o-2,6dinitrotoluene 

1.7E-06 

3.6E-07 

2.2E-06 

1.4E-04 

7.OE-07 

6.5E-06 

1.5E-06 

1 OE-07 

3.6E-05 

2.9E-05 

7.1 E-07 

3.9E-05 

1.9E-06 

2.OE-05 

2.OE-05 

7.OE-08 

1.3E-06 

7.7E-06 

1 OE-06 

7.2E-06 

1.5E.06 

3.6E-07 

1 lE-07 

2.5E-06 

2.2E-04 

- 
jrlace So 

roclor-1260 

MX 

DX 

1,2.2-Tetrachloroethane 

,l.PTrichloroethane 

1 -Dichlorcethene 

P-Dichlorcethane 

hloroform 

richlorcethene 

inyl Chloride 

s-1.2.dichloroethene 

amma-BHC (Lindane) 

rsenic 

lercury 

hallium 

4,6-Trinitrotoluene 

-Amifn4,6dinitrotoluene 

.Amino-2.6dinitrotoluene 

DX 

Liver, Blood 

Prostate 

Liver 

Liver 

2.3E-02 

1 9E-02 

3 5E-02 

6.9EJJ3 

4.6E-03 

1.6E-03 

4 9E-03 

1.7E+O3 

1 2E-01 

5 3E-03 

2 6E-01 

5 OE-01 

2.2E+@l 

1.2EtOl 

2.6E+Ol 

5.OE+Ol 

4.7E+00 

1.6E+M) 
- 

2.OE-01 

1.7E-01 

4 6E-03 

9 OE-04 

6.6E-04 

6.2E05 

4.6E-04 

3.2E-01 

l.lE-02 

2.7E-03 

7.4E-04 

2.1 E-02 

6.3E-03 

4.6E-01 

1.2E+CO 

2.lE+OO 

2.OE+00 

4 5E-03 
- 

2.2E-05 

1.9E-04 

9 2E-07 

l.lEa5 

2.OE-06 

5.4E-07 

5 3E-05 

3.3E.05 

oundwater 2.3E-05 

1.6E-07 

1.3E-06 

4.1 E-07 

4.3E-07 

7 4E-06 

2.6E-06 

9.3E-03 

1 .BE-01 Liver 

CNS 

Blood 

Liver, Kidney 

Skin, Vascular 

CNS 

Liver 

Liver 

l.lE-06 

4 OE-05 

5.9E-05 6.2E-05 

5.3E-04 7.5E-04 Prostate 

Thyroid Effects mmonium Perchlorate 

Tot; sk Acros$ 2.6E-05 

1 .l E-03 

Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Groundwale 

Total Liver HI = 

1.2E-03 Total CNS HI = Total Risk Across All Media and All Exposure Routes 

Total Blood HI = 

Total Prostate HI = 

Total Kidney HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. Total Thyroid HI = 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 7-9. Total Skin HI = 

Total Vascular HI = 

Table91 s7RME.xls c 7 a:27 AM 



SITE 7 -TABLE 9.7a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE 7-ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

-1 
Receptor Populatm: Resident 

Exposure 

Medium I Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient EXp0eUre 

Point 

Chemical Medium 

ingestion Denal Exposure Ingestion Inhalation nhalation Exposure 

Routes Total 

5.OE-03 

4.4E-03 

3.3E-03 

3.8E-03 

l.BE-03 

3.OE-03 

5 2E-02 

2.6E-01 

1.7E-02 

1.9E-03 

4.OE-02 

5.9E-02 

3.9E-01 

l.lE+oa 

2.7E+C0 

4.8EtOO 

5.8EOl 

2.3EOl 

Primary 

Target Organ Routes Total 

sui-lace Soil s.lE-06 

3.7E-06 

BAP EQUIVALENT 

Aroclor-1260 

HMX 

8.lE-08 

1.2E-08 

3.2E-06 

3.4E-06 

7.9E-C8 

6.4E-07 

1.4E.07 

9.4E-09 

1.5E-06 

2.7E-06 

5 OE08 

1.8E-06 

1.5E-06 

1.3E-05 

2.5E-08 

1 .l E07 

4.6E-07 

8.1 E-09 

1.3E-07 

7.OE-09 

9 2E-10 

2.@EO7 

1.5E-07 

2.6E-08 

4.3E-09 

6.5E-06 

5.7E-06 

1 .l E-03 

9.6E-04 

2.9E03 

3 5E-03 

1.6E-03 

5.1E-04 

1.5E-03 

2 2E-01 

1.5E-02 

1.3E.03 

4.OE-92 

SEE-02 

3.9E-01 

l.OE+Orl 

2.6Et00 

4.6Et00 

4.OE-01 

2.3E-01 
- 

3.9E-03 

3.5E-03 

4.OE-04 

3.6E-04 

2 3E-04 

2.6E-05 

1.5E04 

4.2E-02 

1.4E-03 

6.6E-04 

9.5E-05 

2.OE-03 

9.3E-04 

4.3E-02 

l.lE-01 

1.9E-01 

1.7E-01 

5.5E-04 
-” 

Liver, Blood 

Prostate 

Liver 

Liver 

1.5E-07 RDX RDX 

4 4E-07 

l.SE-06 

1.4E-07 

3.1Ede 

3.5E-08 

2.7E-07 

2.SE-07 

4.3E-06 

l.OE-07 

l.lE.06 

1 .sE-O7 

4.5E-08 

2.OE-06 

3.1E-06 

7.6E-06 

1.6E-06 

16E.06 

1.9E-05 

1.2.2.Tetrachloroethane 

1 .BTrichloroethane 

1-Dichloroelhene 

2.Dichloroethane 

2dichloroethene 

4,STrinitrototuena 

Amino-4&dinitrotoluena 

Amino-2.6dinitrotoluene 

Onsite ,2P-Tetrachloroethane 

.2-Trichloroethane 

-Diihloroethene 

-Dichloroethane 

1 Pdichloroethene 

4,BTrinilrotoluene 

Amino-4.6dinitrotolu~ne 

Amino-2,6dinitrotoluene 

2.4E-03 

5.OE-02 Liver 

CNS 

Blood 

Liver. Kidney 

Skin, Vascular 

CNS 

Liver 

Liver 

II RDX Prostate 

Thyroid Eftects mOnium Perchlorate 

Total Risk Across Surface So 

Total Risk Across GroundwaIf 

Total Hazard Index Across All Media and All Exposure Routes 1 1 .OE+Ol 

Total Liver HI = 

Total CNS HI = 

Total Blood HI = 

Total Prostate HI = 

Total Kidney HI = 

Total Risk Across All Media and All Exposure Routes 3.4E-05 [ 

NOTE: !nha!s!inn risks from exposure to vapors emitted from groundwater represent the sum of risks from Indoor air, outdoor atr, and risks from inhalation while showering. Total Thyroid HI = 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 7-18. Total Skin HI = 

Total Vascular HI = 

TableSAdultRes7CTE.xIs g/14/00 8:27 AM 



Medium 

roundwater 

SITE 7 -TABLE 9.8 REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& - FUTURE CHILD RESIDENl 

SITE 7. ORDNANCE. BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Child (0 _ 6 years) 

ErposUre 

Medium 

EKposllfa 

Point 

Chemical 

SAP EQUIVALENT 

,2,2-Tetrachloroethane 

,2-Trichforoethane 

Dichloroethene 

Diihloroethane 

1,2dichtoroethene 

ma-BHC (Lfndane) 

-Trfnitrotduene 

Amino-4,6dinitrotoluene 

Amino-2.6dinitrotduene 

Ingestion 

4.lE-06 

8.3E-07 

5.1 E-06 

8.4E-05 

4.1 E-07 

4.9E-06 

9.OE-07 

6.OE-08 

2.2E-05 

1.7E-05 

4.1 E-07 

2.3E-05 

3.5E.05 

3.1 E-04 

Tota 

Carcinogenic Risk 

Inhalation 

2.6E-05 

t 8E-07 

t.3E-06 

4.6E-07 

4.7E07 

7.7E-06 

2.7EU5 

Denal 

8.8E-07 

8 9E-06 

7.OE-06 

2.5E-08 

4.4E-07 

2.7E-06 

3.5E-09 

2.5E06 

5.4E-07 

1.3E-07 

4 OE-08 

8.7E-07 

7.9E-05 

isk Acrass Surface Soi 

Chemical 

Exposure 

Routes Total 

4.1 E-06 SAP EQUIVALENT 

1.7E-06 Aroclor-1260 

HMX 

1.4E-05 RDX 

1.2E-04 

6.1 E-07 

6.6E-53 

1.4E06 

5.3E-07 

3.3E-05 

2.OE-05 

5.4E-07 

2.3E-05 

3SE-05 

3.9E-04 

1 .l ,2.2-Tetrachloroethane 

1 .l ,P-Ttichloroethane 

l.l-Dichloroethene 

1.2.Dichloroethane 

Chlorofon 

Trfchloroethene 

Vinyl Chloride 

cis-1,2dichloroethene 

gamma-WC (Lfndane) 

Arsenic 

M?JCUfy 

Thallium 

2.4,6-Trfniltotoluene 

2.Amkn4,6dinitrotoluene 

4.Amino-2.6.dinitrotoluene 

IlROX 
rAmmonium Perchlorate 

Total Risk Across All Media and All Exposure Routes 11 6.4E-04 [ 

lngestiw 

Liver, Blood 

Prostate 

Liver 

Liver 

Liver 

CNS 

2.lE-01 3.7E-01 

1.8E-01 3.1E-01 

8.2E-02 6.8E-03 

2.lE-02 13E-03 

l.lE-02 9.6E-04 

3.8E-03 4.2E.02 1.2E-04 

1.2E-02 7.8E-01 6.8E-04 

3.9E+00 4.5E.01 

Blood 2.7E-01 1.5E-02 

Liver, Kidney 12E-02 3.8E-03 

Skin, Vascular 6.OE-01 1 .OE-O3 

CNS l.ZE+00 2.9Ea2 

Liver 5.lE+OO 8.9E-03 

Liver 2.7E+Oi 6.8E-01 

6.6E+Oi 1.7E+00 

1.2E+02 3.OEt00 

Prostate 1 .l E+Ol 2.8E+OO 

Thyroid Effects 3.6E+OO 6.3E-03 
- 

Total Hazard index Across All Media and All Exposure Routes 

Primany 

Target Organ 

Exposure 

Routes Total 

5 8E-01 

4.9E-01 

8.9E-02 

2.2E-02 

12E-02 

4 6E-02 

7 9E-01 

4 4E+00 

2.9E-01 

1.6E-02 

6.0E-01 

12E+W 

5.1 E+(M 

2 6E+Ol 

6.6E+Ol 

1.2E+M 

1.4E+Ol 

3.6E+00 

2.5E+02 

Total Liver HI = 

Total CNS HI = 

Total Blmd HI = 

Total Prostate HI = 

Totaf Kidney HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showen’ng. 

The total risks from inhalation of indoor air, outdoor air. and air while showering are’presented separately in Table 7-9. 

Total Thyroid HI = 

Totaf Skin HI = 

Total Vascular HI = 

TableSC’ ‘s7RME.xls 91’ “I 0127 AM 



Medium 

SITE 7 - TABLE 9 Ea. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

EXpOSUre 

Medium 

II Aroclor-1260 

Amine-4,&dinitrotduene 

Amino2,6dinitrotoluene 

Ingestion 

Z.lE-07 

3.1E-08 

8.5E-08 

3.3E-55 

7.5E-08 

8.OE-07 

1.3E-07 

8.9E-09 

1.4E-06 

2.6E06 

4.8E-08 

1.7E-06 

1.5E-06 

1.3E.05 

Toti lisk Acres urface So 

Total Risk Across Groundwatf 

Carcinogenic Risk 

Inhalation 

5.7E-07 

1.9E-08 

14E-07 

3.9E-08 

4.2E-08 

3.OE-07 

2.9E-07 

1.3E-08 

5.9E-08 

2.2E-07 

3 8EO?J 

5.9E-08 

3.3E09 

4 3E-10 

1.3E07 

6.8Exl9 

1.2E-08 

2 OEo9 

3.OE-08 

2.7ED6 

Chemical 

41E-05 

9.8E-08 

1 .OEO% 

1.7E07 

5.lEa8 

1.8Ea 

2.9E-06 

6.OE-08 

1.7E-06 

1.5E-B 

1.5E-95 

1,2,2-Tetrachloroethane 

l.P-Tdchlotoethane 

I-Dichloroethene 

P-Dichloroethane 

dichlorcethene 

4,BTrinitrotduene 

Amino-4,6dinitrotoluene 

Amino-2,6dinitrotoluene 

[Ammonium Perchlorate 

4.OE-07 

2.9E-05 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Liver, Blwd 

Prostate 

Liver 

Liver 

Liver 

CNS 

Blood 

Liver, Kidney 

Skin, Vascular 

CNS 

Liver 

Liver 

Prostate 

Thyroid Effects 

1 .OE-02 

9.OE-03 

9.5E-03 

1 .ZE-OZ 

5.2E03 

1.7EO3 

5 lE-03 

7.4E-01 

5.1 E-02 

4.3E-03 

1.3E.01 

1.9E-01 

1.3E+00 

3.4E+OO 

8.6EtOO 

1.5E+Ol 

1.3EtOO 

7.8E-01 
- 

Total Hazara moex Across All Media and All Exposure Routes 

Inhalation Dermal 

71E-03 

6.3E-03 

6.5E-04 

5.8E-C4 

3.8E-04 

l.iE-02 4.2E-05 

21E-01 2.5E-04 

6.9E-02 

Total Risk Acrass All Media and All Exposure Routes C 29E-05 4 

NOTE: Inhalation risks from exposure to vapors emitted from grOLii%w~~a~ V+‘G’JGIIL UG =UIII yI 11O1-q IIYI.. . . . ..--. -.., A.-*-- --^ ----* +h- ***m nf rirlrr frnm inrlnnr air nt~frlnnr sir and risks frnm inh~ldinn whj!e showering, . 1.--1. -.., -.._ ..-.._ ,._... ___..__.. -.. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 7-18. 

Total Uver 

Total CNS 

Total Blood 

Total Prostate 

Total Kidney 

Total Thyroid 

Total Skin 

Total Vascular 

Exposure 

Routes Total 

1.7E-02 

1.5E-02 

1 .OE-OZ 

1.2E-02 

5.6E.03 

1.2E-02 

2.lE-01 

8.1 E-01 

5.3EM 

5.3E-03 

1.3E-01 _ 

1.9E-01 

1.3E+OO 

3.5E+M) 

8.8E+OO 

1.6EtOl 

1.6EtwJ 

7.8E-01 

3.3E+Ol 

HI = 

HI = 

HI = 

HI = 

‘HI= 

HI = 

TableSChildRes7CTExIs 9l14lOO 8~27 AM 



SITE 7 -TABLE 10.1. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FULL TIME WORKER 

SITE 7-ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Total Risk Across Groundwate 

Total Prostate HI = 

Total Risk Across All Media and All Exposure Routes 

Table1 Or ‘=iME.xls 91 -I 8:37 AM 



3 

SITE 7 -TABLE 10.2. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - MAINTENANCE I UTILITY WORKER 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Carcinogenic Risk 

Total Risk Across Groundwate 

Total Hazard Index Across All Media and All Exposure Roules 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes 

TablelOMUWRME.xls 9/l 4&O 6:36 AM 



henado Timeframe: Future 1 

SITE 7 -TABLE 10.3. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -CONSTRUCTION WORKER 

SITE 7-ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Populaticw Construction Worker 
Receptor Age: Adult 

Total Prostate HI = 

Total Risk Across All Media and All Exposure Routes 

Table1 Or V7RME.xls P -I 8:40 AM 



SITE 7 -TABLE 10.4. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - ADULT RECREATIONAL USER 

SITE 7-ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

1.2E-07 1 t.lE-D6 1 

Total Risk Across SurfaCe Soil 

1.25~6 ~RDX 

1.3E-06 

Prostate 1 S.BE-04 I 1 7.9E-03 1 

Total Hazard Index Across All Media and All Exposure Routes 

&SE03 

8 SE-03 

TablelORecUser7RME.xIs 9/l 4/00 8:42 AM 

k Acmes All Media and All Exposure Routes Total Prostate HI = ~~ 



SITE 7 -TABLE 10.5. REASONABLE MAXIMUM EXPOSURE @ME) 

RISK ASSESSMENT SUMMARY - ADOLESCENT TRESPASSER 

SITE 7. ORDNANCE BURN AREA 

Scenario Timeframe: Future 
Receptor Population: Trespasser 
ReCeptOr Age: 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Soil 

k Across All Media and All Exposure Routes Total Prostate HI =m 

Table1 C ‘RME.xls P ’ 8:43 AM 



SITE 7 -TABLE 10.6. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY-DAY CARE CENTER CHILD 

SITE 7. ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Acrass Surlace Soil 

Total Risk Across Groundwatel/ 4 

Total Risk Across All Media and All Exposure Routes 1 l.lE-05 ( 

Total Prostate HI = I[ , 

TablelODayCare7RME.xls g/14/00 8:45 AM 



SITE 7 -TABLE 10.7. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY _ FUTURE ADULT RESIDENT 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

l,l-Dichloroethene 

,P-Diihlorcethane 

Dichloroethene 

Dichloroethane 

STrinitrotoluene 

ino-4.6dinitrotoluene 

mine-2,f5dinitrotoluene 

.STrinitrotoluene 

mine-4.6.dinitrotduene 

mine-2.6dinitrotoluene 

Total Risk Across Groundwale 

Total Risk Across All Media and All Exposure Routes 11 1.2E-03 11 

Total Hazard index Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Prostate HI = 

Total Kidney HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Vascular HI = 

Table1 C ‘es7RME.xls r ‘I 8:56 AM 



SITE 7 -TABLE 10.7s CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - FUTURE ADULT RESIDENT 

SITE 7-ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

6-Trinitrototuene 

ino-4,6dinitrotoluene 

in~2.6dinitrotoluene 

4.6-Trinitrotoluene 

Amino-4.6dinitrotoluene 

ino-2.6dinitrotoluene 

Total Risk Across Groundwaterj 3.3E-05 

Total Risk Across All Media and All Exposure Routes pEq 

Total Liver HI = 

Total CNS HI = 

Total Prostate HI = 

Total Skin HI = 

Total Vascular HI = 

TablelOAdultRes7CTE.xls 9/l 4/00 857 AM 



SITE 7 -TABLE 10.6. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENT 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

,2,2-Tetrachloroethane 

-Dichloroethene 

-Dichlorcethane 

,2,2-Tetrachloroethane 

Dtthloroethene 

-Dichlorcethane 

no4,6dinitrotduene 

no-2,6dinitrotduene 

4,6-Trinitrotoluene 

Amine4.6dinitrotoluene 

ino-2.6dinitrotoluene 

Total Risk Across All Media and All Exposure Routes 11 6.4E.64 11 

total tiamo mm Across AtI Meok3 ano Ott tqosure Homes 

Total Liver HI = 

Total CNS HI = 

Total Prostate HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Vascular HI = 

Table1 0 ‘es7RME.xls 9’ 7 8:52 AM 



SITE 7 -TABLE 10&x CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENT 

SITE 7- ORDNANCE BURN AREA 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium EXpOSUre 

Medium 

Exposure 

Point 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Ingestion Primaly 

Target Organ 

Liver 

CNS 

Skin. Vascular 

Liver 

Liver 

Prostate 

Thyroid Effects 

lnhalatirx Exposure 

Routes Total 

1 .OE-O2 

5.6E-03 

6.1E.01 

1.3E-01 

1.3E+OO 

3.5E+O6 

6.6E+OO 

1.6E+Ol 

1.6EtOo 

7.6E-01 
” 

roundwater 3.3E.06 

6.OE.07 

1.4E-06 

2.6E.06 

1.7E.06 

1 SE-06 

1 3E-05 

5.7E-07 

1.4E-07 

3.OE-07 

2.9E-07 

2.2E-07 

5.9E-06 

1.3E-07 

6.6E-06 

2.OEJB 

3.OE-06 

2:7E-06 

6.5E.04 

3.6E.04 

6.9E-32 

1 5E.04 

15E-03 

7.OE-o2 

1.6E-01 

3.1E-01 

2.6E-01 

9.5E-03 

5.2E-03 

7.4E-01 

13E-01 

1.3E+OO 

3.4E+OO 

6.6E+oo 

1.5E+Ol 

1.3E+M) 

7.6E.01 

1.2.2-Tetrachlorcethane 

1-Dichloroethene 

ichlorwthene 

nyi Chloride 

senic 

latlium 

4,6Trinitrotoluene 

Aminc-4.6dinitrotduene 

Amino-2,6dinitrototduene 

DX 

nmonium Perchlorate 

,4.6-Trinitrotoluene 

Amino-4.6dinitrotoluene 

Amino-Z&dinitrototuene 

Total Risk Across Surface So 

Total Risk Across Groundwate 

Total Hazard Index Across All Media and All Exposure Routes 

Total Liver HI = 

Total CNS HI = 

Total Prostate HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Vascular HI = 

Total Risk Across All Media and All Exposure ROuteS 11 2.6E-05 

Table1OChildRes7CTE.xls 9/l 4/00 0148 AM 



Shower Model 

Volatilization From Showering - RME 
Source: Foster & Chrostowski, 1987. 
SITE 7 - ORDNANCE BURN AREA 

Parameter Value Definition 

Ra 0.025 air exchange rate, (min.‘) 
Ds 15 shower duration, (min) 
Dt 20 total time in bathroom, (min) 
Fr 10 shower water flow rate, (Umin) 
sv 12 shower room air volume, (m3) 
ts 2 shower dropler drop time, (set) 
d 1 shower droplet diameter, (mm) 
Tl 293 calibration water temperature, (K) 
Ts 318 shower water temperature, (K) 
ml 0.982 water viscosity at Tl, (cp) 
ms 0.616 water viscosity at Ts, (cp) 
K 3.96 mass transfer coefficient, (min) 

IChemical MW Kg I KL Kal Cwd 1 s 

GWvar- -rnt7.xls Shower Model Pp-0 1 9/20/O@ ’ ?:06 PM 



‘Vapor Intrusion from Groundwater - RME 
Source: ASTM E 1739-95 
SITE 7 - ORDNANCE BURN AREA 

ER 
Lb 
Lcrack 
n 
heap 
hv 
J-gw 
Dws 
Dcrack 
Dcap 
Ds 
Dair 
Dwater 
theta-as 
theta-ws 
theta-T 
theta-acap 
theta-wcap 
theta-wcrack 
Theta-acrack 

Parameter Value IDefinition 

H Chemical specific IHenry’s Law Constant, (cm3-H,0)/(cm3-air) 
0.00023 enclosed space air exchange rate, Usec 

300 enclosed space volume/infiltration area ratio, (cm) 
15 enclosed space foundaion or wall thickness, (cm) 

0.01 areal fraction of cracks in foundation/walls, (cm*-cracks/cm’-total area) 
5 thickness of capillary fringe, (cm) 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

:hemical specific effective diffusion coefficient between groundwater and soil (cm*/sec) 
Fhemical specific effective diffusion through foundation cracks, (cm*/sec) 
:hemical specific effective diffusion through capillary fringe, (cm*/sec) 
:hemical specific effective diffusion coefficient in soil based on vapor concentration, (cmkec) 
:hemical specific diffusion coefficient in air, (cm*/sec) 
:hemical specific diffusion coefficient in water, (cm*/sec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 
0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1 ,1,2,2-Tetrachloroethanc 
1 ,l ,P-Trichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichloroethene 
Vinyl Chloride 
cis-1,2dichloroethene 

cw 
(m@L) 

7.70E-02 
1.30E-03 
1.50E-03 
1.80E-03 
1.80E-03 
3.70E-01 
1.60E-03 
4.30E-02 

Dair Dwater S H’ Ds Dcap Dws Dcrack VFl VF Cair 

(cm*/sec) (cm*/sec) mg/L (cm2/sec) (cmkec) (cm%ec) (cm2/sec) (m9/ma) 
7.10E-02 7.9OE-06 2.97E+O3 1.41 E-02 5.54E-03 l.l8E-04 3.14E-03 554E-03 1.52E-04 5.58E-04 4.30E-05 
7.80E-02 8.80E-06 4.42E-r-03 3.74E-02 6.09E-03 558E-05 2.17E-03 6.09E-03 l.O5E-04 1.41 E-03 1.83E-06 
9.00E-02 1.04E-05 2.25EtO3 1.07EiOO 7.02E-03 1.35E-05 7.28E-04 7.02E-03 3.52E-05 2.48E-02 3.72E-05 
l.O4E-01 9.90E-06 852EiO3 4.01 E-02 8.12E-03 6.14E-05. 2.55E-03 8.12E-03 1.23E-04 1.92E-03 3.46E-06 
l.O4E-01 1 .OOE-O5 7.92EiO3 1.50E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 953E-06 
7.90E-02 9.10E-06 1 .l OEiO3 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 3.54E-03 
l.O6E-01 1.23E-06 2.76E+O3 1 .ll E+OO 8.27E-03 1.39E-05 7.59E-04 1 8.27E-03 3.67E-05 , 2.79E-02 , 4.46E-05 
7.36E-02 l.l3E-05 3.50E+O3 1.67E-01 5.74E-03 2.27E-05 l.lOE-03 1 574E-03 5.33E-05 1 4.54E-03 1 1.95E-04 

GWvaporlnt7.xls Vapor Intrusion - GW Page 1 of 1 9/20/00 12:06 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 7 -ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASEDON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: lntake= SxiR, xKxEFxED 
BWxATxR,xCF 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days) 
f/t,=: 6.025 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
Unit Dose 
Lifetime Chronic Daily Intake = 7.4E-03 (min-m3-shower)/(kg-day) 
Chronic Daily Intake = : 2.2E-02 (min-m3-shower)/(kg-day) 

GWinhr’ irtsk7.xls ShowerRisks Par- ’ of 4 g/20/'- 12:08 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

CHEMICAL 

1 ,1,2,2-Tetrachloroethane 
1 ,l ,BTrichloroethane 
1 ,l -Dichloroethene 
1 ,P-Dichloroethane 
Chloroform 
Trichloroethene 
Vinyl Chloride 
cis-1 ,Bdichloroethene 

S 
(mglm’- min 

- shower) 
1.47E-02 
3.54E-04 
5.54E-04 
558E-04 
5.89E-04 
1.21 E-01 
8.88E-04 
1.53E-02 

Lifetime 
Chronic Daily 

Intake 
(m@kglday) 

1 .l E-04 
2.6E-06 
4.1 E-08 
4.2E-08 
4.4E-06 
9.OE-04 
5.1 E-08 
1 .l E-04 

Chronic Daily 
Intake 

(mglkglday) 
3.2E-04 
7.7E-06 
1.2E-05 
1.2E-05 
1.3E-05 
2.6E-03 
1.5E-05 
3.3E-04 

Cancer 
Slope 
Factor 

OwdWdayY’ 
2.00E-01 
5.60E-02 
1.75E-01 
9.10E-02 
8.10E-02 
6.00E-03 
3.00E-01 

(m&/day) 

1.40E-03 
8.60E-05 

2.2E-05 
1.5E-07 
7.2E-07 
3.8E-07 
3.8E-07 
5.4E-06 
1.5E-06 

Percent 
Cancer 

Risk 

71.9% 
0.5% 
2.4% 
1.2% 
1.2% 
17.7% 
5.1% 
NA 

100.0% 

Hazard 
Quotient 

NA 
NA 
NA 

8.7E-03 
1.5E-01 

NA 
NA 
NA 

1.6E-01 

Percent 
Hazard 

Quotient 

NA 
NA 
NA 

5.5% 
94.5% 

NA 
NA 
NA 

100.0% 

GWinhalationrisk7.xls ShowerRisks Page 2 of 4 9/20/00 12:08 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake= ‘~~~~~ i”,‘$ 
a 

WHERE: 3.96 Mass transfer coefficient (min) 
IRsh = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 

BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days) 
R,=: 6.625 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (lfm3) 
Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

8.7E-03 (min-m3-shower)/(kg-day) 
1 .OE-01 (min-m3-shower)/(kg-day) 

GWinhr’ irisk7.xls ShowerRisks Par - of 4 9120’ ’ 2:08 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/20/00 

1 ,l ,PTrichloroethane 
1 ,l -Dichloroethene 
1 ,BDichloroethane 
Chloroform 
Trichloroethene 
Vinyl Chloride 
cis-I ,Pdichloroethene 

Lifetime 
S Chronic Dally Chronic Daily 

(mg/m’- mln Intake Intake 

- shower) 
1.47E-02 
3.54E-04 
5.54E-04 
5.58E-04 
5.89E-04 
1.21 E-01 
6.88E-04 

1 1.53E-02 

(mg/kg/day) 
1 1.3E-04 

3.1 E-06 
4.8E-06 
4.8E-06 

L 5.1 E-06 
1 .OE-03 
6.OE-06 
1.3E-04 

(mg/kg/day) 
1.5E-03 
3.6E-05 
5.6E-05 
5.7E-05 
6.OE-05 
1.2E-02 
7.OE-05 
1.5E-03 

Cancer 
Slope 
Factor 

(m9/kslday)-’ 
2.00E-01 
5.60E-02 
1.75E-01 
9.1 OE-02 
8.1 OE-02 
6.00E-03 
3.00E-01 

Reference 
Dose 

(mg/kg/day) 

1.40E-03 
8.60E-05 

GWinhalationrisk7xfs ShowerRisks Page 4 of 4 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

2.5E-05 
1.7E-07 
8.4E-07 
4.4E-07 
4.1 E-07 
6.3E-06 
1.8E-06 

NA 
3.5E-05 

71.9% 
0.5% 
2.4% 
1.2% 
1.2% 
17.7% 
5.1% 
NA 

100.0% 

Hazard 
Quotient 

NA 
NA 
NA 

4.OE-02 
6.9E-01 

NA 
NA 
NA 

7.3E-01 

Percent 
Hazard 

Quotient 

NA 
NA 
NA 

5.5% 
94.5% 

NA 
NA 
NA 

100.0% 

9/20/00 12:08 PM 



Shower Model 

Volatilization From Showering - CTE 
Source: Foster & Chrostowski, 1987. 
SITE 7 - ORDNANCE BURN AREA 

Parameter Value Definition 

Ra 0.025 air exchange rate, (mind’) 
Ds 10 shower duration, (min) 
Dt 15 total time in bathroom, (min) 
Fr 10 shower water flow rate, (Umin) 

sv 12 shower room air volume, (m3) 
ts 2 shower dropler drop time, (set) 
d 1 shower droplet diameter, (mm) 
Tl 293 calibration water temperature, (K) 
Ts 318 shower water temperature, (K) 
ml 0.982 water viscosity at Tl , (cp) 
ms 0.616 water viscosity at Ts, (cp) 
K 2.19 mass transfer coefficient, (min) 

Chemical 

1 ,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethane 
Chloroform 
Trichloroethene 
Vinyl Chloride 
cis-1 ,Pdichloroethene 

cw 
(mg/L) 

1.34E-02 
l.O8E-03 
l.O9E-03 
l.l9E-03 
1.20E-03 
l.O4E-01 
l.llE-03 
1 .18E-02 

MW H KI Kg KL Kal Cwd S SxK 

(g/mole) (atm-m3/mo (cm/hr) (cmlhr) (cm/hr) (cm/hr) mg/L RaxCF 

1.68E+02 3.44E-04 l.O2E+Ol 9.82E+02 592E+OO 7.79E+OO 3.06E-03 2.55E-03 1.67E-02 
1.33E+02 9.12E-04 l.l5E+Ol 1 .lOE+03 9.03E+OO l.l9E+Ol 3.54E-04 2.95E-04 2.39E-02 
9.70E+Ol 2.61 E-02 1.35E+Ol 1.29E+03 1.33E+Ol 1.75E+Ol 4.82E-04 4.02E-04 3.24E-02 
9.90E+Ol 9.78E-04 1.33E+Ol 1.28E+03 l.O6E+Ol 1.40E+Ol 4.44E-04 3.70E-04 2.72E-02 
l.l9E+02 3.66E-03 1.22E+Ol 1 .17E+03 l.l4E+Ol 1.50E+Ol 4.70E-04 3.92E-04 2.87E-02 
1.31 E+02 l.O3E-02 1 .16E+Ol l.l1E+03 l.l3E+Ol 1.49E+Ol 4.06E-02 3.38E-02 2.86E-02 
6.30E+Ol 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+Ol 5.71 E-04 4.76E-04 3.77E-02 

, 9.7OE+Ol . 4.07E-03 . 1.35E+Ol . 1.29E+O3 . 1.27E+Ol . 1.67E+Ol 5.05E-03 4.21 E-03 3.12E-02 

GWve ‘qt7CTE.xls Shower Model P -1 9/20/0r ’ ’ 58 AM 



Vapor Intrusion from Groundwater - CTE 
Source: ASTM E 1739-95 
SITE 7 - ORDNANCE BURN AREA 

Parameter Value IDefinition 

H Chemical specific IHenry’s Law Constant, (cm3-H,0)/(cm3-air) 
ER 
Lb 
Lcrack 
n 
hw 
hv 
Lw 
Dws 
Dcrack 
Dcap 
DS 

Dair 
Dwater 

theta-as 
theta-ws 
theta-T 
theta-acap 
theta-wcap 
theta-wcrack 
Theta-acrack 

0.00023 enclosed space air exchange rate, Usec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 
0.01 areal fraction of cracks in foundation/walls, (cm*-cracks/cm*-total area) 

5 thickness of capillary fringe, (cm) 
295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

:hemical specific effective diffusion coefficient between groundwater and soil (cm%ec) 
:hemical specific effective diffusion through foundation cracks, (cm*/sec) 
:hemical specific effective diffusion through capillary fringe, (cm*/sec) 
:hemical specific effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 
:hemical specific diffusion coefficient in air, (cm*/sec) 
:hemical specific diffusion coefficient in water, (cm*/sec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 
0.38 total soil porosity, (cm3/cm3-soil) 

0.038 volumetrfc air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H,0/cm3-soil) 
0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 
0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

GWvaporlnt7CTE.xls Vapor Intrusion - GW Page 1 of 1 9/20/00 11:58 AM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATlLES FROM GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake= s~~~~~~E~~,” 
a 

WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

K=: 
IR,,, = : 

s=: 
EF=: 
ED=: 
BW=: 
ATc=: 
Atn = : 
R, = : 

CF=: 

2.19 Mass transfer coefficient (min) 
10 Inhalation rate (Umin) 

Volatile cfiemical generation rate (mg/m3-min-shower) 
234 Exposure Frequency (days/year) 

7 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 
9,025 Air exchange rate (min.‘) 

1 ;OOE+03 Convesrion Factor (Um3) 

8.OE-04 (min-m3-shower)/(kg-day) 
8.OE-03 (min-m3-shower)/(kg-day) 

GWinhar %k7CTE.xls ShowerRisks Par- ’ of 4 9/20/r - ’ 2:05 PM 
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F llSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

( 

1 
1 
1 
1 
( 
1 
\ 
C 

L 

:HEMICAL 

I ,I ,2,2-Tetrachloroethane 
I ,l ,PTrichloroethane 
I ,l-Dichloroethene 
I ,2-Dichloroethane 
:hloroform 
rrichloroethene 
/inyl Chloride 
:is-1,2-dichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m3- mln Intake Intake Factor Risk Risk Quotient 
- shower (mg/kg/day) (mg/kg/day) (mgA@day)-’ (mgA@day) 
2.55E-03 2.OE-06 2.OE-05 2.00E-01 4.1 E-07 50.6% NA NA 
2.95E-04 2.4E-07 2.4E-06 5.60E-02 1.3E-08 1.6% NA NA 
4.02E-04 3.2E-07 3.2E-06 1.75E-01 5.6E-08 7.0% NA NA 
3.70E-04 3.OE-07 3.OE-06 9.1 OE-02 1.40E-03 2.7E-08 3.3% 2.1 E-03 5.5% 
3.92E-04 3.1 E-07 3.1 E-06 8.1 OE-02 8.60E-05 2.5E-08 3.1% 3.7E-02 94.5% 
3.38E-02 2.7E-05 2.7E-04 6.00E-03 1.6E-07 20.1% NA NA 
4.76E-04 3.8E-07 3.8E-06 . 3.00E-01 1 .I E-07 14.2% NA NA 
4.21 E-03 3.4E-06 3.4E-05 NA NA NA NA 

Total 8.1 E-97 100.0% 3.9E-02 100.0% 

GWinhalationrisk7CTE.xls ShowerRisks Page 2 of 4 9/20/00 12:05 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake= s~~~~~~E~F~ 
a 

WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

K=: 2.19 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 730 Averaging time for noncarcinogenic exposures (days) 
R, = : 8.925 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (L/m3) 

l.lE-03 (min-m3-shower)/(kg-day) 
3.7E-02 (min-m3-shower)/(kg-day) 

GWinha’ lrisk7CTE.xls ShowerRisks Par - of 4 g/20’- ‘2:05 PM 
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IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 7 - ORDNANCE BURN AREA 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

:HEMICAL 

,1,2,2-Tetrachloroethane 
,I ,PTrichloroethane 
,l -Dichloroethene 
,2-Dichloroethane 
:hloroform 
‘richloroethene 
/inyl Chloride 
:is-l ,Bdichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m3- mln Intake Intake Factor Risk Risk Quotient 
- shower) (mg/kg/day) (mg/kg/day) (mg/kg/day)’ (mg/kg/day) 
2.55E-03 2.7E-06 9.6E-05 2.00E-01 5.5E-07 50.6% NA NA 
2.95E-04 3.2E-07 1 .l E-05 5.60E-02 1.8E-08 1.6% NA NA 
4.02E-04 4.3E-07 1.5E-05 1.75E-01 7.5E-08 7.0% NA NA 
3.70E-04 4.OE-07 1.4E-05 9.1 OE-02 1.40E-03 3.6E-08 3.3% 9.9E-03 5.5% 
3.92E-04 4.2E-07 1.5E-05 8.1 OE-02 8.60E-05 3.4E-08 3.1% 1.7E-01 94.5% 
3.38E-02 3.6E-05 1.3E-03 6.00E-03 2.2E-07 20.1% NA NA 
4.76E-04 5.1 E-07 1.8E-05 3.00E-01 1.5E-07 14.2% NA NA 
4.21 E-03 4.5E-06 1.6E-04 NA NA NA NA 

Total 1 .l E-06 100.0% 1.8E-01 100.0% 

GWinhalationrisk7CTE.xls ShowerRisks Page 4 of 4 9/20/00 12:05 PM 
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SITE 8 

RISK ASSESSMENT CALCULATIONS 



Medium 

tbsurface Soil(1: 

Surisce Soil 

Exposure 

Medhnl 

ubsudace Soil 

Air 

Surface Soil 

Air 

Groundwater 

Air 

Exposure POW 

Entire Site 

ap~rs and Particulates / 
Air. Entire Site 

Entire Site 

apars and Parliculates 
Air - Entire Site 

Surlicial Aquifer 

Vapors 

in 

in 

SITE 8 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

411 Potential Receptors. i.e.. 
Workers, Recreational 

Ingestion 
Adult, Child, 

,“,sre,rrd,;;;~n,~d Adolescent Da-, 

Future Residents 

On-site 

On-site 

t t I 

All Potential Receptors. i.e., 1 I I 

Full-time Employees, 

Residents 
Adult and 

Child 

Ingestion 

Decal 

On-site 

On-site 

Maintenance/Utility/ 
Construction Workers 

Full-time Workers 

Adult 

Adult 

Inhalation 

Inhalation 

Outdoor 
On-site 

Indoor and 
Outdoor 
On-site 

Recreational Users 

Trespassers 

Adult Inhalation 

Adolescent Inhalation 

Outdoor 
On-site 

Outdoor 
On-site 

Day Care Center Children Child Inhalation 
Indoor 

&ant 
Children may be exposed to volatile organic compounds volatilizing from 

On-site groundwater into indoor ambient air. 

Residents 
Adult and 

Indoor and 

Child 
Inhalation Outdoor 

On-site 

Future residents may be exposed to volatile organic compounds volatilizing 

auant from grOUndWater into lndwr and outdoor ambient air and while bathing or 

Type of 
Analysis 

RatIonale for Selection or Exclusion of Exposure Pathway 

Quantg) IExcavatiotVconsttuction or intrusive activities may occur at the site. 

Quant Excavation/construction or intrusive activities may occur at the site. 

&al(J) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs (4)for translen fmm soil to air. 

Exposure lo surface soil may occur if potential receptors are exposed during 
Quant(2) typical receptor-related activities, such as digging and playing. 

Exposure to suriace soil may occur ff potential receptors are exposed during 
Guant(2) typical receptor-related activities, such as digging and playing. 

QuaI 
Exposure is evaluated qualitatively by a comparison oi site data lo USEPA 
Generic SSLs (4)for transfers lrom soil to air. 

NOW Minimal exposure is anticipated. 

Quant ExcavationIconsrructian or intrusive activities may OCCUR al Ihe site. 

NOIW Sudttial aquifer is not e-ted to be used as a domestic Water supply. 

NOtW Sudicial aquifer is not expected lo be used as a domestic water Supply. 

Although it is unlikely that shallow groundwater at the site would be used as 1 

Quant domestic water supply. This acenado is included to aid in future risk 

management decisions. 

Although it is unlikely that shallow groundwater at the site would be used as a 

Quant domestic water supply. This scenario is included 10 aid in future risk I 
management decisions. 

Quant 
Workers may be exposed to volatile organic compounds volatilizing from 

groundwater into outdoor ambient air. 

@ant 
Workers may be exposed (0 VOlatile or~anlc compounds volalilizing from 
groundwater into indoor and outdoor ambient air. 

Exwsure of recreational users to vapors fmm groundwater is expected lo be 
NC+W 

minimal. 

Exposure of trespassers lo vapors from groundwater is expected lo be 
Nwe minim.l 



Scenario 

TImeframe 

Future 

Medium 
Exf~~sttre 

Medium 

Surface Water 

Surface Water 

Air l--F Sediment Sediment 

SITE 8 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

Exposure Polnf 

Surface Water 

Receptor Population 
Receptor Exposure On-SW 

Age Route Off-She 

All Potential Receptors 
Adult, Child, Ingestion On-site 

Adolescent Dermal On-site 

Vapors from Surface 
Water I 

All Potential Receptors I~{;~~~ Inhalation 1 On-site 

Sediment 
I 

All Potential Receptors 

Eoolnolez 

1 Subsurface soil is defined as soil collected from depths greater than 0.5 feet below ground surface (bgs) 

2 Quantitative. 

3 Cualitative. 

4 Soil Screening Levels (USEPA, May 1995). 

Analysis 
Rsflonale for SelectIon or Exclusion of Exposure Pathway 

NCiW Sudace water is not present at this site. 

None Surface water Is not present at this site. 

None Minimal exposure is anticipat8d. 

NCi-80 Surface water I sediment is not present at this site. 

NC4ltl Surface water I sediment is not present at this site. 



SITE 8 -TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISWSAL PIT 

NSWC-WHITE OAK, SILVER SPRINGS, MARYLAND 

PAGE 1 OF 3 

)Scanarlo Tlmefram: Future 

Locatlon of 

Maxlmum 

Concentration 

8ss1030100 

8ssloOOl~ 

8ss10301M) 

8ss1000100 

8SS1000100 

8sslololoo 

8ss10301M) 

&5s1000100 

8ss1ooo100 

8ss1000100 

8ss1050100 

6SS1010103 

8ss1050100 

Detectlon Range of 
Frequency Nondetects 

(1) (2) 
116 0.011 . 0.013 

l/6 0.004 _ 0.033 

l/6 0.011 - 0.013 

l/6 0.4 - 0.44 

l/6 0.4 - 0.44 

114 0.0037 - 0.42 

516 0.0018 

415 4.2 

l/6 0.001 . 0.42 

l/6 0.004. 0.42 

616 

I I lOOOO0 

0.058 1 NA 1 85 IC( 0.~~1 

13 

0.004 NA 1600 N 0.6 

650 

0.072 NA 310 N 210 

0.07 NA 230 N 210 

0.013 NA 2.7 C 0.8 

1 I 1 I 
0.0026 1 NA 1 1.8(7) [Cl 0.5 

0.00063 NA 2.3 N 0.05 

8760 NA 7800 N 

l/6 2.1 .3.4 8.1 NA 0.43 c 1 

6/6 

t 
l/6 0.05.0.26 

-Y-j--- 

750 

66.1 NA 550 N 82 

woooO 

1.4 NA 3.9 N 0.4 

1800 

238000 NA NA 



SITE 6 - TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTlTUENTS OF CONCERN - SURFACE SOIL 

SITE 6 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRINGS, MARYLAND 
PAGE 2 OF 3 

I I CAS Number Chemical 

7440-66-6 Zinc 22 102 msfm 6ss1020100 

Detecllon 

Frequency 

(1) 

616 

Range of 

Nondetects 

(21 

116 016-0.16 

616 

616 

616 

616 627 NA 160(10) N 

516 0.06 

616 

6/6 

116 0.62 _ 0.74 

1 
5.1 NA 2.3(11) N 0.1 

10 

109 NA 160 N 7 

13000 

459 NA NA 

6.4 NA 39 N 0.3 

2/6 19.7 _ 21.7 55.9 NA NA 

616 

616 

21.2 NA 55 N 300 

I I I I 
102 NA 2300 N 620 

Potential 

ARARI 
TBC 

source 
NA 

NA 

SSL-MIGP 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SSCMIGR 

SSL-INH 

NA 

SSL-INH 

NA 

NA 

SSL-MIGR 

NA 

NA 

I 
~ PCOC 

Rationale for 
Contaminant 

~ Flag Deletion or 

SelectIon (6) 
No BSL, BKG 

NO BSL 

NO BKG 

NO BSL. BKG 

NO NUT, EKG 

YeS ASL 

YES ASL 

NO BSL. BKG 

NO NUT, BKG 

NO BSL 

NO NUT 

Definitions: 

1 Sampte and duplicate are counted as two separate samples when determining the minimum and maximum AAAWTBC = Applicable or Relevant and Appropriate RequiremenvTo Be Considered 
detected concentrations. C = Carcinogen 

2 Values presented are sample-specific quantitation limits. J = Estimated Value 
3 The maximum detected concentration is used for screening purposes. K = Value Estimated with a High Bias 
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SITE 6 -TABLE 2.1 

OCCURRENCE, DISTRIBUTION. AND SELECTION OF POTENTIAL CObJSTITUENTS OF CONCERN -SURFACE SOIL 
SITE 6 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRINGS, MARYLAND 
PAGE 3 OF 3 

I I t I I t 7 

CAS Number Chemical 

Mlnlmum 

Concentration 

111 

Mlnlmum 

Quallfler 

Maximum 

Concenlratlon 
Maxlmum 

Location of Detection Range of 

Ouallfler 
Units Uaxlmum Frequency Nondetects 

(1) Conc&tratlon (1) (2) 

4 To detemtlne whether metal concentrations are within background levels, a comparison of site concentrations 

with Base-tide background data was made by means of the Wtlcoxon Rank Sum Test. It the Wtlcoxon Test 

determined that a constituent concentration was not significanty different from background, that 

chemical was not selected as a PCOC. 

5 The r&k-based aoil COPC screening level for residential land usa is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk ot lE-6for carcinogens (denoted with a ‘c’ flag) (USEPA. Region Ill, April 1999). 

6 The chemical is selected as a PCOC if the maximum detected concentratjon exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 alpha-Chordane as Chlordane. 

6 Hexavalent Chromium. 

9 OSWER sail screening level for residential land use (USEPA, July 1994) 

10 Manganese-Nonfood 

11 Mercury as Mercuric Chloride 

Bdded values lndlcate that the maximum concentration exceeds the specffled criterion. 

I Risk-Based 1 n-l_-.,_a 1 Potential 1 ] Rationale for 1 
Concentration 

oc 
rO,erlulm 

Screening 
ARARl 

ARAW PCOC Contaminant 

TBC Value 
TBC Flag Defeflon or 

Level (6) Source Selectlon (6) 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicable/Not Available. 

PCOC = Potential Constituent of Concern 

SSL-INH = Soil Screening Level for translers from soil to air (Inhalation) (USEPA. May 1996) 

SSL-MIGR = Soil Screening Level for migration from soil to groundwater. Dilution and Attenuation 
: 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

EKG = Within background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity lnfonnaticn 

. . 



SITE 8 -TABLE 2.2 

Scenario TImeframe: Future 

Medlum: Sol1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SURFACE I SUBSURFACE SOIL 

SITE 8 - ABANDMJED CHEMCIAL DISWSAL PIT 

NSWC-WHITE OAK, SILVER SPRINGS, MARYLAND 

PAGE 1 OF 3 

Exposure Medium: Surface I Subsurface Sol1 

Exposure Polnl: Entlre Slle 
I 

CAS Number 

I 

Chemical 

440-39-3 Emium 3.2 K 88.1 

440.41-7 Beryilium 0.48 L 2.5 

Units 
Locatlon ot 

Concentration 

8ss1030100 

8ss10001M) 

8ss1030100 

08-SBO4-1112 

8ss1000100 

8551000100 

8551010100 

8SU10302CO-D 

8ss1030100 

8ss1000100 

8ss1000100 

8ssloooloo 

8su1000200 

8SU1030200-D 

8SU1030200-D 

8551010100 

8ss1050100 

08.SBO4-1112 

l/l7 0.011 .0.013 

2ll7 0.011 - 0.084 

l/l7 0.35 * 0.44 

l/l 7 0.35.0.44 

118 0.0001 - 0.42 

l/8 0.0004 - 0.42 

801 0.0018 - 0.002 

6/11 0.039 - 4.2 

1112 0.0002 - 0.42 

311 0.0035 - 0.42 

2/11 0.018 - 2.1 

l/9 0.0018- 0.21 

17/17 

7117 0.19 - 7.9 

15/17 4.6 

3i17 0.01 . 0.88 

I I 100000 

0.058 1 NA 1 85 ICI 0.001 

I I I I 13 

0.004 1 NA 1 1800 INI 0.8 

:, 

I 1 I I 
0.07 NA 230 N 210 

I II 20 
0.42 1 NA 1 0.32 ICI 

I I I I 
0.0088 1 NA 1 0.04 1 Cl 0.0002 

1 

0.00083 NA 2.3 N 0.05 

I I I I 
17900 NA 7300 N 

I I I I 
8.1 1 NA 1 0.43 ICI 1 

750 

88.1 NA 550 N 82 

89oooo 

2.5 NA 18 N 3 

I I I I 1300 

Potential 

ARAW PCDC 

TBC Flag 
Source 

SSL-MIGR No 

SSL-INH 

SSL-MIGR No 

SSL-INH 

SSCMIGR No 

SSLJNH 

SSL-MIGR No 

~ SSL-INH 

SSL-MIGR No 

NA 

SSLJJIGR No 

~ NA 

SSL-MIGR No 

NA 

SSCMIGR No 

NA 

SSL-MIGR No 

SSLJNH 

NA YeS 

NA 

SSL-MIGR No 

SSLJNH 

SSL-MIGR No 

NA 

SSL-MIGR No 

NA 

SSL-MIGR No 

NA 

NA No 

NA 

SSL-MIGR No 

SSLJNH 

SSL-MIGR No 

SS4INH 

SSL-MIGR No 

SSLJNH 

l- 
BSL 

BSL 

BSL 

BSL 

BKG 

BKG 

BSL. BKG 

BSL. BKG 

RatIonale tar 

Contaminant 
Deletion or 

’ SelectIon (8) 
BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 



SITE 8 -TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTIAL CONSTtTUENTS OF CONCERN - SURFACE I SUBSURFACE SOIL 
SITE 8 - ABANDONED CHEMCIAL DISWSAL PIT 

NSWC-WHITE OAK, SILVER SPRINGS, MARYLAND 

PAGE 2 OF 3 

>/ 
Exposure Medium: Sutfaca I Subsurface Sol1 

I I CAS Number Chemlul 

744088-8 Zinc 10.3 102 

Maximum 

Oualttler 

J 

J 

K 

J 

L 

Units 

mencQ 

mg/kg 

mance 

%G 

mmQ 

Location ot Delectlon Range of 
Maxlmum Frequency Nondetects 

Concentrallon (1) (2) 
8SSlOlOlOO 1117 0.04 . 1.4 

8SSlOOOlGU 15/17 39.1 . 58.2 

8SU1000200 17/17 

8SU1020209 3l3 

8su1000200 17117 

08.SBOl-1418 lW17 18.3 

8ss1040100 1117 0.14 - 1.2 

08.SBO2-1618 1707 

8SS1010100 17117 

8su1000200 17117 

08-5602-1818 17117 

I I 
8sslololcO I a/17 I 0.05 -0.34 

8su1000200 17117 

08.SBO2-1818 17117 

8SS1010100 l/17 0.3 - 1.3 

08.SEO2-1818 7/l 7 17-21.7 

I I 
8su1020200 17117 

I I 
8SS1020100 17117 

Cor&nlration 
used for 

Background ---l-- Screening (3) 
Value (4) 

1.4 NA 

I 

77.8 NA 

--y-pi- 
I 

48.7 NA 

I 

0.17 NA 

97800 NA 

1440 NA 

5.1 NA 

892 NA 

1920 NA 

8.4 NA 

03.2 NA 

47.8 NA 

102 NA 

PCDC 

Flag 

No 

No 

No 

No 

~ No 

No 

k- 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Ftatlonale tar 

Datelion or 

. Salectlon (8) 
BSL 

NUT 

t3KG 

BSL, BKG 

BSL 

BSL, BKG 

: 

-~ ESL 

., 

** BKG 

’ ‘+BSL. BKG 

“’ N;T, BKG 

ASL 

BKG 

NUT, BKG 

BSL, BKG 

NUT 

BSL. BKG 

BSL 



SITE 8 -TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF POTENTlAL CONSTITUENTS OF CONCERN - SURFACE I SUBSURFACE SOIL 

SlTE 8 - ABANDONED CHEMCIAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRINGS, MARYLAND 
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fi..,“:I: 
Exposure Medium: Surface I Subsurface Sol1 

Mlnlmum Maxlmum Locatlon of Detectlon Range of Concentration 
Risk-Based Potentlal Ratlonale for 

CAS Num& Chemical Concentration 
Mlnlmum 

Concentration 
Maximum Units 

Maxlmum Frequency Nondetects used for 
Background PCOC 

Potenllal 
ARAW PCOC Contamlnant 

(1) 
QuaIltIer 

(1) 
QuaIltIer 

Concantrallon (1) (2) Scraenlng (3) 
Value (4) Scraanlng 

ARAR’ 
TBC Flag Deletion or 

Level (5) 
TEC Value 

Source Salectlon (8) 
BOD8day (total) 35 L 50 L w% 8SU1010200 2I3 24 50 NA NA NA No NTX 

TTNUS17 pH 4.53 5.03 06.SBO6-1218 7/7 5.03 NA NA NA No NTX 
TTNUS92 Total Kjeldahl Nitrogen 9.18 28.9 wvk2 08-5804-l 112 2/5 7.74 - 18.2 28.9 NA NA NA No NTX 
TTNUS22 Total Organic Carbon 700 2500 m&o 8SU1010200 3/3 2500 NA NA NA No NTX 

fimxiated SamDIeS: 

08.SBOl-1418 

08-5802-1818 

08-SBB+1112 

08.SBO5-1818 

08-SBos-i218 

8551ooo100 

8ss1010100 

8551020100 

8Ss1030100 

8ss1040100 

8Ss1050100 

85111DDo200 

8su~olo2oo 

85111020200 

8SU10302DC 

8su10302M)-0 

8SU15lD2rJC 

8SU1050200 

Footnotes: 

1 SamMe and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The m&mom detected concentration is used for screening purposes. 

4 To determine Whether metal concentrations ere within background levels, a comparison of site concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test, If the Wilcoxon Test 

determined that a constituent concentration was not signilicanty different horn background, that 

chemical was not selected as a PCDC. 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or en incremental cancer 

risk of lE-8 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1999). 

8 The chemical is selected as a PCDC it the maximum detected concentration exceeds the risk-based 

PCCC screening level and facility-wide background levels. 

7 alpha-Chordane as Chlordane. 

8 Hexavalent Chromium. 

9 OSWER soil screening level for residential land use (USEPA July 1994) 

10 Manganese-Nonlocd 

11 Mercury as Mercuric Chloride 

Bolded values lndlcate that the maximum concentration exceeds the speclfled crlterlon. 

Definitions: 

ARARfTBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicable/Not Available.. 

PCDC = Potential Constituent of Concern 

SSL-INH = Soil Screening Level lor transfers from soil to air (Inhalation) (USEPA, May 1996) 

SSL-MIGR = Soil Screening Level for migration from soil to groundwater, Dilution and Attenuation 

Rationale Codes: 

For Selection as a PCDC: 

ASL = Above PCGC Screening Level 

For Elimination as a PCDC: 

BKG = Within background levels 

BSL = Below PCDC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity lnlonnation 



.SlTE 5 -TABLE 2.3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - GROUNDWATER 
SITE 5 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, StLVER SPRING. MARYLAND 
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Exposure Point: Groundwater I 

D&ctlon 
Risk-Based 

Potentlat 
Potenttal Ratlonale tor 

Minimum Concentration 

Chemical Concentration 
MInImum 

Maxlmum 
Maxlmum Unltr 

Location of 
PCrJC ARAW PCOC Contamlnant 

CAS Number 
Qualifier 

Concentration 
QuaIltIer 

Maxlmum Frequency 
Range of 

Used tar 
Background 

ARARI 
Detetlon or 

(1) (1) Concentration (1) 
Nondetects (2) 

Screening (3) 
Value (4) Screanlng TBC Flag 

Level (5) 
TBC Value 

Source Selectlon (5) 

79-w*s 1,1.2-Trichloroethane 0.42 J 1.7 Pan 8GW360001 3/6 1 1.7 NA 0.19 1 N 5 FED-MCL Yes ASL 

BlOOOi 516 1 7.2 NA 0.15 1 c 80 FEDMCL yes ASL 
,,nnn, .- n Cr I .,I 1 -PC t r. *,-“-u-l t Cm-.LIPI I hln ml 

doroform 0.95 J 7.2 PM- 8GWI 

luene 0.55 J 0.65 J Pan BGWLUYUU I 1W 1 U.03 n*n ,a c Iwv I LY-WIVL ..” -.,.. 
76-01-a Vinyl Chloride 0.92 J 0.92 J Pen 6GW360001 116 1 0.92 NA 0.019 N 2 FED-MCL Yes ASL 
1330-20.7 Xylenes, Total 1 1 rsn 6GW330001 l/6 1 1 NA 1200 c 10000 FED-MCL No BSL 
117-81-7 Bis(2-EthylhewyOphthalate 1.6 J 1.8 J ia 8GW360001 2/6 5 1.8 NA 4.0 c 6 FED-MCL No BSL 
8-4-65-2 Diethyi Phthalate 1.6 J 1.5 J KS- 8GWBlOOOl l/6 5 1.6 NA 2900 N NA NA No .BSL 
742990.5 Aluminum 367 K 16800 K Ia 8GW350001 6/6 0 15800 NA 3700 C 5&200(7) FED-MCL Yes ASL 
7440-38-2 Arsenic 1.5 5.3 PM- 8GW35OQOl 416 1.5 5.3 NA 0.045 N 50 FED-MCL Yas ASL 
7440-39-3 Barium 15.3 653 Pg/L 6GW360001 6/6 0 553 NA 250 C 2000 FED-MCL No ‘- BKG 
7440-41-7 Beryllium 7 7 Pen 6GW350001 115 0.1 3.5 - 7 NA 7.3 c 4 FED-MCL No BSL. BKG 

. Cadmium 13.5 13.5 Id 6GW350001 l/6 2.7 13.5 NA 1.5 N 5 FED-MCL Yes ‘-.b r? 7440-43-g ASL 

7440-70-2 Calcium 1940 25500 Pen 8GW350001 6l5 0 25600 NA NA N NA NA No .:“i’ NUT, BKG i i 
7440-47-3 Chromium 15 211 Id- 8GW330001 . 516 2.3 211 NA 11(8) C 100 FEPMCL Yes . ASL 
7440-40-4 Cobalt 5.5 67.2 Pen 8GW340001 5l5 0 57.2 NA 220 C NA NA No ‘~1. BSL l’i 
7440-68-5 Copper 20.4 93.1 lcgR 8GW360001 4/6 6.9 7.4 - 93.1 NA 150 N 1300 FED-MCL No ? c BSL .- 
7439-89-6 Iron 542 J 44700 J I@- 8GW360001 615 0 44700 NA 1100 N 300 t-n FED-MCL Yes :c: ASL 
7439-92-l Lead 5 22.8 Pen. 8GW360001 416 1 22.8 NA 15 N 15 FED-Al No BUG 2. 

1330 14300 Fen 8GW350001 6I6 0 14300 NA .II c &IA kI& *I^ MIIT law2 

.3‘9,l I ,,*n *nw?cn”n, ,̂̂  ,. nldn *i* n, - 
I”m ” I._ I.” I.” I.“., “...a 

54.3 I I 6-t.T” I t pi*- , ““..“.,I”“. , OID ” L4.3” 1w-3 73 (9) N 50 Of FED-MCL No BKG 
0.28 0.28 I 1 &L 1 8GW350Wl 1 l/6 1 0.2 0.28 NA 1.1 (10) c 2 FED-MCL No ~J- BSL _: 

’ 4-  ̂ I ..^I, I n,.\rmcnnn. I 7.5 179 NA 73 c 1w FED-MCL No BKG 

0 12500 NA NA N NA NA No NUT 

0 7950 NA NA C NA NA No. NUT, BKG 
2.9 4 NA 0.25 N 2 FEDMCL Yer ASL 
2.1 40 NA 25 NA NA YeS ASL 
0 178 NA 1100 N 5ooo (7) FEDMCL No q SL 

0-02-O (Nickel 

” 

lrn 

ium 

14.1 IIY Pk!JL O”““.xl”WI S/6 
1200 12500 I& 8GW360001 6/6 
3970 7960 Id- 8GW360001 516 

3.3 4 Id- 8GW350001 2l5 
16.5 40 I@- 8GW350001 416 
20.9 176 ran 8GW360001 6/6 
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I I Mlnknum 

CAS Number Chemical I I Concentration 
Mlnlmum 

(1) 
Quallfter 

&&r&$&g- Footnotes: 

Maxlmum 
Maxlmum 

Location of Detectlon 

Concentration 
Quallfbr 

Units Maxlmum Frequency 
Range of 

(1) Concentratton (1) 
Nondetects (2) 

Concentration 
RIsksBased 

Potential 
Potentlal 

Used for 
Background PCGC 

ARAW 
ARAW 

Screening (3) 
Value (4) Screening 

TBC Value 
TBC 

Level (5) Source 

PCOC L f-Q 

8GW335851 1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum Deitnitions: 

8GW340Wl 

8GW35OWl 

8GW359961 

0GW535981 

6GWBlOOOl 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maxtmum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations are within background levels, a comparison at site concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not significanty different from background, that 

chemical was not selected as a PCOC. 

6 The risk-based soil PCOC screening level for residential tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of lE-5 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1999). 

5 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 Secondary MCL, based on aesthetic water quality (Le., color, odor, taste, etc.). 

8 Hexavalant Chromium 

9 Manganese-Nonfood 

10 Mercury as Mercuric Chloride 

Bolded values lndlcate that the maxlmum concentration exceeds the speciiled crlterlon. 

ARARlTBC = Applicable or Relevant and Appropriate RequiremenVro Be Considered 

C = Carcinogen 

PCCC = Potential Constituent of Concern 

FED-AL = Federal Action Level (USEPA, October. 1996) 

FED-MCL z Federal Maximum Contaminant Level (USEPA. October 1995) 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Nocarcinogen 

NA = Not Applicable/Not Available. 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BUG = Wrthin background levels 

BSL = Below PCOC Screening Level 

NUT = Essential Nutrient 
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SITE 8 -TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DJSPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

>I 

Medium 

I 

Medium 

EPC EPC 

Statistic Rationale 
I 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

Of Mean Normal Detected Qualilier Units 

Potential Data Concentration Medium Medium Medium Medium 

Concern EPC EPC EPC EPC 

Value Statistic Rationale Value 

Aroclor-1280 mw% 5.29E-01 NA 4.20E-01 w3~Q 4.20E-01 Maximum N<lO(l) 4.20E-01 

Manganese mwW 4.58E+02 NA 8.27E+02 mQkQ 8.27E+02 Maximum N<lO(l) 458E+02 

Mercury m@ 9.40E-01 NA 5.10E+OO L’ wvW 5lOE+OO Maximum N<lO(l) 9.40E-01 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UC’L-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data‘ (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 surface soil samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 

Maximum(Z) 

I 

NclO(1) 

Average NclO(1) 

Average N<lOfl) 

_. 
the average concentration is used for the CTE. ? 

‘_ 

(2) Maximum value is used for the CTE for Aroclor-1260 because the average value is greater than the maximum. 

Table3SurfSoilSite8.xls 9/14/00 9140 AM 



SITE 8 - TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE /SUBSURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC 

Mean Normal Detected Qualifier Units 

Data Concentration 

roclor-1260 mQnca 2.49E-01 NA 4.20E-01 w&4 

lan(lanese wh 4.32Et02 NA 1.44E+03 J mwk3 

ercury m&t 3.97E-01 NA 510E+OO L wth 

Reason 
Medium 

EPC 

Value Statistic Rationale 1 Value 1 Statistic Rationale 
I I I I 

4.20E-01 

958E+02 

6.28E-01 

Maximum 

95% UCL-T 

95% UCL-T 

W-Test (1) 

W - Test (2) 

W -Test (3) 

4.20E-01 Maximum W-Test(l) 

958E+02 95% UCL-T W - Test (2) 

6.28E-01 95% UCL-T W - Test (3) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data’(Mean-T); Mean of Normal Data (Mean-N). . 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 
(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 
(3) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 

Table3AIISoilSite8.xIs 9l14lQO 9:39 AM 



SITE 8 -TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

bcenario Timeframe: Future 

Chemical Chemical 

Of Of 

Potential Potential 

Concern II Concern 

Medium: Groundwater 
Exposure Medium: Groundwater 

1 ,I ,2-Trfchloroethane 

Chloroform 

Vinyl Chloride 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Iron 

Thallium 

Vanadium 

Units Arithmetic 95% UCL 01 

I I Mean Normal 

Data 

m@L 7.67E-04 NA 

m@ 3.69E-03 NA 

men. 5.70E-04 NA 

mgn 8.5lE+OO NA 

mg/L 2.80E-03 NA 

mf& 3.38E-03 NA 

ma/L 6.42E-02 NA 

m& 1.88E+Ol NA 

m@ 2.18E-03 NA 

m& 1.92E-02 NA 

Maximum 

Detected 

krncentration 

1.70E-03 

7.20E-03 

9.20E-04 

168E+Ol 

5.30E-03 

1.35E-02 

2.llE-01 

4.47E+Ol 

4.OOE-03 

4.OOE-02 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium 

EPC 

Value 

1.70E-03 

7.20E-03 

9.20E-04 

1.68E+Ol 

5.30E-03 

1.35E-02 

2.11E-01 

4.47E+Ol 

4.OOE03 

4.OOE-02 

Medium 

EPC 

Statistic 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

Medium 

EPC 

Rationale 

N<lO(l) 

N<lO(l) 

NclO(1) 

N<lO(l) 

N<lO(l) 

N<lO(l) 

NclO(1) 

N<lO(l) 

N<lO(l) 

N<lO(f) 

Central Tendency Exposure 

Medium 

EPC 

Value 

7.67E-04 

3.69E-03 

5.70E-04 

8.51 E+OO 

2.80E-03 

3.38E-03 

6.42E-02 

1.68E+Ol 

2.18E-03 

1.92E-02 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 groundwater samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

Medium Medium 

EPC EPC 

Statistic Rationale 

Average N<lO(l) 

Average N<lO(l) 

Average N<lO(t) 

Average N<10(1) 

Average N<lO(l) 

Average N<lOi~i. 

Average N<lO(l) 

Average N<lti(l) _ 

Average N<lO(l) 

Average NclO(1) 

9l14fOO 9141 AM 



. 
TABLE 5.1 

NON-CANCER TOXICITY DATA - ORAWERMAL 
NSWCWRITE OAK, SILVER SPRING. MARYLANO 

I 
Chemkal 

d Polenlial 
Concern 

I .1,2.2-TaVach!wMhane 
I,I,P-Trkhlormtiana 
(,I-Okhlorcalhena 
1.2.0kh1aoeulane 
1,3-Dkhlwobenrene 
1,4-Okhlwc4w.nzene 
2.2’Qayblt(Ichlorcqr~ropopane) 
2,4,6TrlnlVolduene 
2-Amlno-4.bdinlkOtduana 
4-Amlno-2,6dlnlboldukrene 
Aluminum 
Ammonium Parchlorals 

Coppel 
Oieldrh 
gamma-S”C 
HMX 
Iron 
ManganeSB 
Mercury 

I Nkkel chronk 1 2.OE-02 

chronk 3.OEu3 
chronk 5.OEM 
chronk 5.0E-W 
chronk I.0E-02 
chronk 7.OE-05 
Chrwrk 6.OE-63 
Chronk 7.OE.W 
chwnk 3.OE-01 

I 

, 

I 
0.15 

I 
I 

0.07 
. 

0.007 

I 
0.025 

I 
I 
I 

0.025 
. 

6.M)E02 
-izzz 

S.WEM 
3.WE.02 

WE.04 9 
3.WE-02 
4.WE-02 
5.WE-04 
6.WE-05 
S.OOE-05 
I.ooE*W 
5.WE-04 
6 WE-05 

2.00E-05 
3.wGO4 
4.9OEM 
3.WE-w 
1.40E-05 

2.wEm 
2.WE.02 
1.25E-05 
7.WE-w 
2.WE.62 
I .WE&? 
3.75EM 
1.wE-02 

6.ooE42 

I 
I [ 4.OOEQ2 
I 5.WE-05 
I 3.WE.04 
I 5.2OE.W 
I 3.WEQl 

0.04 6.WE.M 
0.07 2.lOE-05 

0.04 6 WE.04 

’ 1 3.WE-63 
1 5.WE-03 

0.04 2.WE-04 
I 1 .WEQ2 
I 7.WE.06 
1 6.wEa 

0.026 I .62E.O4 
1 3.WE.01 

1 USEPA NNenhlI998. 
2 RID damal = RlLlwal r (oral la Dermai Adjusrman~ Factor) 
3 Dales of IRIS. HEAST. or NCEA 
4 Devabped ty USEPA Raw Ill based Mighted average 01 RR)s of malllum compounds llsled In IRIS 

Noks RID = Reference dose 
CNS = Cenlral NBN(XIS Svstem 
IRIS - lnkqralad Rkk lnf&a!lon System. on-line da&base saarch (USEPA. April 1999) 
HEAST - Health Eflects Assessment Summary TaMes (USEPA. July 1997) 
NCEA - USEPA Natial Center la Environmenlill Arsessmenl (USEPA RFJC Tab&. April 12.1999) 
NA = Not Wdkable since an oral RR) IS not avallabla for mls compound data 
NOAEL = No Observad A&arse E”ecl Level 

mglrgday 1 
NOEL 
Blood 

Combined 
unwIalnlqr?&dHylnQ 

FactOrS 

i,ooo 
1.ow 

1,QYl 
l,wO 

300 
3w 

1,ow 
3w 

3 

1.wo 

3w 
1,030 
1.m 

10 
ISXN 
i,ow 
I,wo 

1,ooO 

loo 
I.ooo 
t,ooo 

I,OW 

300 

100 
3 
3 

l.OW 

1w 
- 

sovrces Of RIO 
Tarr~el Organ 

NCEA 
IRIS 
IRIS 

NCEA 
NCEA 

HEAST 
IRIS 
IRIS 
lFl#l ..- 
IRIS 

NCEA 
NCEA 
IRIS 
IRIS 
IRIS 
IRIS 

NCEA 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

HEAST 

NCEA 

MAST 
IRIS 
IRIS 
IRIS 

NCEA 
IRIS 
IRIS 

IRIS 

IRIS 
IRIS 
IRIS 
IRIS 

OTHER”’ 
NCEA 

HEAST 
IRIS L 

04112/99 
04/I/12/99 
w1209 
c4!12/99 
04/12/99 

07197 
w12/99 
04112139 
o4lI2l99 
c4/12&9 
04m99 

1992 
M/i2/99 
M/12/99 
04KY99 
04/12/B 
04/12&4 
04/12/99 
M/12199 
c4112199 
w12l99 
Mfl2m9 
04fIw99 
M/12/99 
WI2B9 

07l97 

ovI2i¶9 

07197 
04/12%9 
M/w99 
04/12m9 
cuH2149 
O4lI2B9 
M/12/99 

M/12/99 
0402199 
M/l'%99 
041m9 
c4/12me 
owl2199 
044/12m 

07i97 
04/12is3 



i 

TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATtON 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Chemical Chronic/ Value 

of Potential Subchronic Inhalation 

Concern RfC 

3arium 

Benzene 

Beryllium 

Cadmium 

Carbon Tetrachloride 

Chlorobenzene 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

4.9E-01 

6OE+OO 

2.OE-02 

2.OE-01 

2.OE+OO 

6.OEtOl 

Chloroform I Chronic I 3.OE-01 

: 

Tetrachloroethene 

I I I I I 
Units 

w/m3 

Adjusted 

Inhalation 

RfD (1) 

2.29E-01 

Units 

mcuko-dav 

Primary 

Target 

Organ 

Liver 

Combined 

Uncertainty/Modifying 

Factors 

100 

Sources of 

RfC:RfD: 

Target Organ 

IRIS 

Date 

4/Q/99 

dm3 I 1.4E-03 I ma/ka-dav I 7 -I-- -~~~ NCEA 7 - 4/l 2/99 

1 .14E-03 

1 .OOE-03 

Nasal Mucosa 
Immunological, 

Nails 

.300 IRIS 4/l 2l99 

NCEA 4/12/99 

1.4E-05 

8.6E-05 

1.4E-01 

wM.t-day 

wOwday 

WQ-day 

CNS 

CNS 

Liver 

1,000 IRIS 4/12/99 

30 IRIS 4/12/99 

NCEA 4/12/99 

IRIS = Integrated Risk Information System (Aprl 1999) 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 



TABLE 6.1 

CANCER TOXICITY DATA - ORAL/DERMAL 

NSWC-WHlTE OAK, SILVER SPRING. MARYLAND 

d Potential 

COW?Ul 

Adjuslmenl 

FaCtOf” 

-.. ._ ..“.~..” .-.. _-.- 

Cancer Guideline 

Description 

1 .I 2.2.Telrachloroethane 

I.1 .P-Trkhlorwthane 

I(1 -CizhloroeRene 

1,2-Whloroelhane 

1 .P-Diihloropropane 

2.OE-01 

5 7E.02 

6.OE-01 

Q.lE.o2 

2 WE.01 

5 70E-02 

6 WE-01 

Q.lOEM 

C IRIS 4flmQ 

C IRIS 

C IRIS 4/l 2199 

g-day)-’ 82 IRIS 4ll2i99 

I 6.6E-02 I 1 I 66oE-02 1 wNJ%l-daYY’ HEAST 07/97 

OE-02 1 WWa-dayY’ C HEAST 07197 

e-W)” HEAST 07/97 

1.4~Diilorobenzene 

2,2’-Ox@b(lchloroprqxne) 

2.48.TdnHrotdueni 

Amclor-1254 

Aroclor.1260 

AWdC 

2.4E-M 

7.OE.02 

3oE.o2 

2.OE+OO 

2.oE+rYJ 

lSE+W 

1 2.4 

1 7.0x.02 

2.WE+OO b&Q-day)” 1 

1 I 2.OOEtM1 1 b-‘&Q-day)” 1 02 I 
1 1 .50E+00 1 (m&Q-WY’ 1 A-inhal; 

I IRIS 4/12&% 

82 IRIS 4/12/99 

IRIS 4Il2f9Q 

Benzo(a)pyrene Equivalent 

Benzene 

Bii(2-ethylheq.l)phlhalate 

Brwnodichlorcwn&ane 
Carbon Telrachbride 

Chlomlorm 

lticm IRIS 4mf99 

I 7.3E+M) I NA I NA OwW-W)-’ 82 IRIS 4/12~99 

2.9E-W 1 I 2.9OE.02 h@Q-daYt A IRIS 4i12199 

1.4E.02 1 ! 1.4OE-02 Vw’M-day)” 82 IRIS 4/12/QQ 

6.2E-02 1 I 6.20E-02 1 (MQ-daYY’ 1 62 I- IRIS 1 ii 12&Q 

I 1.3E-01 I 1 I 1.3OE-01 1 (MQ-daY).’ 82 IRIS 4llZSQ 

6.lE-W 1 6.10E.03 1 OWwW’ 82 IRIS 4/12/99 

Q-day)” 62 IRIS 4/12/W I l&+01 I 1 I 1 .6OE+Ol 1 me 

1.3E+OO 
I 

1 1 JOE+00 Ow%-%I- HEAST 07197 

Polychlofinated Eiphenyis I 2.oE+oo 1 1 2.M1E+OO OwWW’ 82 IRIS 4/12/W 

RDX l.lE-31 I 1 l.lOE-01 (We-W’~’ C IRIS 4l12mQ 

4/12&Q Telrachloroethene I 5.2E02 I 1 I 5.20E-02 1 oxY%FJw’ 1 82 1 NCEA 

Total PC& 2.OE+OO 1 2.OOE+OO 1 (ITJQkQ-day)" '1 82 I 
Trichlotoelhene 

Vinyl Chlioride 

IRIS 402199 

l.lE-O2-- 1 1 I l.lOE-02 1 b&a-dayI’ 1 82 1 NCEA 4Jl2J99 

I l.SE+OO 1 1 l.QOE+OO 1 0wW-W~’ 1 A 1 HEAST 07197 

1 USEPA. November 1998. 

2 CSFdenal = CSForaV(Oral to Dermal Adjustment Factor) 

3 Dales of IRIS, HEAST, or NCEA. 

Notes: 

CSF = Cancer Slope Factor 

IRIS = Integrated Risk Information System, on-line database search (USEPA, 

HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 

NCEA = USEPA Natiital Center for Environme.ntal Assessment 

(USEPA Region ill RSC Table, April 12,1999) 

NA = Not Applicable since oral CSF is not available 

EPA Group: 

A - Human carcinogen 

El - Probable human cardnogen - indicates that limited human data are 

available 

July1999) 

I32 - Probable human carcinogen - indicates suh%ient evidence in 

animals and inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence 01 noncarcinogenicily 



I Chemical 

I 

Unit Risk 

01 Potential 

I CWlC9fll 

I 

1 .1.2.2-Tehachloroethane 5.7E-05 

1 .l ,P-Tdd’loroslhane 1.6E-05 

1,4-oichlombenrene 6.3~.06 

1 .l.Diihloroelhene 5.OE-05 

1.2~Diihlofoethane 2.6E-05 

Arc&x-1254 5.7E-94 

Arc&r-1260 5 ,I=-M 

TABLE 6.2 

CANCER TOXICITY DATA - INHAIATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

3.5Et03 

ME+03 

35Et03 

3.5EtO3 

3.5Et03 

35Et03 

3 !%+a1 

lnhalalioo Cancer 

Sloe Factor 

2.WE-01 

S.M)E-M 

2.2oE-02 

1.75E-01 

Q.lOE-02 

2DJEtOO 

3 ME+M 

Units Weight Of Evidence/ 

Cancer Guideline 

DeSCdDlkXl 

C 

C 

c 

C 

82 

B2 

82 

Source 

IRIS 

IRIS 

HEAST 

IRIS 

IRIS 

IRIS 

IRIS 

4/12&w 

4/12JQ9 

0715)7 

4/12’QQ 

4KZQQ 

4/l 2lQQ 

4/12/QQ 

ArB3lllC 

Benao(a)pyrene 

Benzene 

Beryllium 

Eis(2-ethylhexyl)phlhalale 

EromcuMlorcmethane 

Cadmium 

Carbon Tetrachloride 

Chlorolorm 

Chmmlum 

Dieldrin 

P&chlorinated Bi~henvls 

-..- -. rr I -._-. __ - _ _ _ __ , .__.~~, , 

4.3E-03 f.p@m3+ 3.5Et03 1.51E+Ol hw+sl-~YS’ A IRIS 4l12i99 

6.9E-CM WfW 35EtO3 3.10EtW bmJ-~Y)” 82 NCEA 4/l 2/99 

WE-08 6mw 3.5EiO3 2.QoE-02 h3b-~YS’ A IRIS 4/12/99 

2.4E-03 Wm’S’ 3.5E+LN 640EtW (mQ&Yf 81 IRIS 4/12&T 

4.0E-W tu@W 3 5EtO3 . 1.4OE.02 (W’l(Qd=Y)” 82 NCEA 4/l 2lQQ 

Wm)” 3.5EtO3 (WQdaY)” 82 IRIS 4XYQQ 

1.6E-03 Wm’S’ 3.5EtO3 6.3OEtOO WmQ-daYS’ El IRIS 4/12/99 

1.5E-05 Qglm”)” 3.5EtO3 5.30~~02 owkl-day)” I32 IRIS 4ll2JQ9 
I 

IRIS d/lD/W 

. 

Tetrachloroelhene 

Trichloroethene 

2.3E-05 w’w 35EtO3 s lOE-02 ov3hl-daY)” 82 

1.2~.02 c&W 3.5E+03 4.lOE+Ol (mglkQd=Y)” A IRIS 411: 

4.6E-03 crce/&’ 3.5E+O3 1.6OEtOl b-‘wwdaY)” 82 

5 7E-Il4 fuolm’l 3.5Eto3 2.OOEt00 hwwJ=Y)” 82 

-,,=, 

IRIS 4lla99 __ 

5.7E-07 64&S’ 3.5E+o3 2.‘YJE-03 m&Q-day)“ 82 NCEA 4/12&Q 

1.7E-06 @e/m”)” 3.5Et03 6.WE-03 mam~Y)” 82 NCEA 4/12lQ9 

hJwwdaY)“ A HEAST 07lQ7 Vinyl Chloride 1 6.6E-05 1 CJW’~~,“ 1 3.5E+O3 1 3.GQE-01 

IRIS = Integraled Risk lnhxmalioh System 

HEAST= Health Ellecls Assessment Summary Tables 

‘NCEA = USEPA National Center for Environmental AssesSmenl 

(USEPA Region Ill RBC Table, April 12.1999) 

EPA Group: 

A - Human carcinogen 

81 _ Probable human carcinogen -indicates Ihel limited human deta ere available 

82 _ Probable human cardnogen _ indicates sulllclent evidence in animals and 

inadequate or no ev!dense !n humeat 

C - Possible human cercino9en 

D - Not classifiable as a human carcinogen 

E . Evidence d noncarcinogenidty 



SITE 8 -TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

enado Timeframe: Future 

ur* Medium: Soil 

“rePokll: surface Soil 

or Populalon: Full Time Worker 

$&xIRsxEFxEQ 

Exposure Frequency BWxATrCF 

Prolesslonal Judgement Professional Judgemenl 

Exposure Duration 

CF Cotnwslon Factor OwW l.OOE+06 EPA 1969a l.WE+06 EPA 1969a 

BW Body Weight W) 70 EPA 1969a 70 EPA 1969a 

AT-C AveragIng Time (Cancer) WY@ 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Tkne (Noncancer) WW 9,125 EPA 19698 3,265 EPA 1969a 

Darmal cs Chemical Concentration In Sc4 (wW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (COI) (mmgday) I 

AF Soil 10 Skin Adherence Factor owed 1 EPA 1993a 02 EPA 1993a CsxSAxASSxAFxEFxED 

SA Skin Surface Area (cm*) 3160 EPA 1997a 3160 EPA 1997a SWxATxCF 

AS Absorption Factor (unilh) chemical-specific EPA 1995b chemical-specift EPA 1995b 

EF Exposure Frequewy (daytiyear) 250 EPA 1993a 219 EPA 1993a 

ED Exposum Duration (yea@ 25 EPA 1993a 9 EPA 1993a 

CF Conversion Factor manta) i.OOEt06 EPA 1969a 1 .WE+06 EPA 1969a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C AVWW$IIQ Time (Cancer) (dv) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N c Averaging Time (Noncancer) 9,125 EPA 1969a 3,265 EPA 1969a 

Dailv Intake Calculations 

Ingestion Intake = (IR x Fi ti EF x ED x CF) I (SW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion intake - RME 3.49E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 9.78E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.1 OE-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 3.09E-05 Noncancer Dermal Intake - CTE 

5.51 E-08 
4.29E-07 

6.96E-07 
5.42E-06 

WOBSurfSo~~ETw Table4-1 w18/00 1:30 PM 



SITE 6 _ TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RMEI 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 6 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ure Medium: Soil 

Eqxwre Pdni: Swfaw Soil 

eceptw Population: Full Time Worker 

4.20E-01 wm 
6.27EtM wo 
5.1OE+CO wkl 

4.20E-01 

6.27E+02 

5.1OE+W 

M 7.6E.07 WWW mcJNl*y NA NA 

M 2.6E-04 wWJw 8 WE.04 mglkg-daY NA NA 

M 1.6E06 mgrkgday 2.10E.05 VW-day NA NA 

I I I I I I I I I I 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Sp6dfy Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

Absomtion Fracllon 1ABS)fUSEPA. November. 1999L 

PCSS - 0.06 

Metals - 0.01 

WOSSutfScilFlW Table7 9/l 6/00 I:30 PM 



SITE 8 - TABLE 8.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure 

Route 

ngestion 

Iermal 

Chemical 

of Potential 

Concern 

Aroclor-1260 

Manganese 

Mercury 

(total) 

Aroclor-1280 

Manganese 

Mercury 

(total) 

Medium Medium 

EPC EPC 

Value Units 

4.20E-01 mg/kg 
8.27E+02 Wkg 
5.10E+OO m9b 

4.20E-01 mg/kg 
8.27E+02 ma% 
ti.lOE+OO mg/kg 

Route 

EPC 

Value 

4.20E-01 

8.27E+02 

510EtOO 

4.20E-01 

8.27E+02 

5.1 OE+OO 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mglb . M 

mg/kQ M 

Wkg M 

m&g M 

wW M 

mg/kg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

germal Absorution Fraction IABSHUSEPA. November. 1998k 

PCEk - 0.06 

Metals - 0.01 

Cancer Slope 

Factor 

2.OOE+OO 

Z.OOE+OO 

’09s All cxpos 

Cancer Slope 

Factor Units 

OvYWdayV’ 
(mglkg-day)“. 

O’db-day)” 

Cancer 

Risk 

2.9E-07 

2.9G07 

5.6E-07 

5.6E-07 

8.5E-07 

W08Suflc~ilFTW Table8 9/l 8100 1:30 PM 



SITE 8. TABLE 7.la CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 8. ABANCONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLANO 

Total t.---.- __.- _... ._.--~ - -- 
azard Index Across All Ex 

(1) Specify MediumSpecilii (hi) or Rwfa-Spacilc (RJ EPC selesled for hazard calculation. 

Dermal Absprotl~fABSI(USEPA. November. 19981; 

PCBS - 0.06 

Metals - 0.01 

‘il. ,,.I 

I Units 

I 

NA 

NA I t 9.8E-03 

NA NA 1.3E.03 

1 lE-02 

NA NA ‘5’; 

WO8SudSoilFlWCTE Table7 9/18/ao I:31 PM 



SITE 8 - TABLE 8.la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion 

Dermal 

Aroclor-1260 

Manganese 

Mercury 

(total) 

Aroclor-1260 

Manganese 

Mercury 

(total) 

4.20E-01 

4.58E+b2 

9.4OE-01 

4.20E-01 

4.58E+02 

9.40E-01 

m.W 

mg/kg 

milks 

w&d 

wh 

mdkg 

4.20E-01 

4.58E+02 

9.4OE-01 

4.20E-01 

4.58Et02 

9.4OE-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Wkg 

Wkg 

mg/kg 

mg/kg 

me/kg 

mg/kg 

2.3E-08 

2.5E-05 

5.2G08 

1 BE-08 

3.2E-06 

6.5E-09 

2.00EtOO 4.6G08 mglkg-day OWWW)~’ 

mglkg-day OwWdayY’ 

mg/kg-day OvYkwW” 

1 4.6E-08 

mg/kg-day 2.OOE+OO OWkt-day)” 3.5G08 

mg/kg-day bwJwdW’ 

mg/kg-day bw!.W-day)’ 

1 3.5E-08 

Total Risk Across All txposure Routes/Pathways 11 8.1 E-08 

Permal Absorution Fraction (ABSMUSEPA. November. 1998): 
PCBs - 0.06 
Metals - 0.01 

WOBSurfSoilFTWCTE Table8 9t18tOO 1:31 PM 



SITE 8 -TABLE 4.2 

Exposure 
Route 

posure Medium: Soil 

posure Polnl: Surface Soil 

eptor Populallon: Adult Recreattonal User 

Parameter Deflnitlon 

Soil lo Skin Adherence Factor 

Skin Sudaca Area 

Exposure Frequency 

Exposure Ouratlon 

ConversIon Factor 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

RME 
Vatue 

RME 
RatIonaleI 
Reference 

100 

‘6 
1 

30 

1 .OOEt06. 

70 

25.550 

EPA 1993a 

Prolessional Judgement 

Prolessional Judgement 

EPA 1993a 

EPA 1969a 

EPA 1969.~ 

EPA 1969a 

10,950 

95%UCL 

EPA 19aSa 

EPA 1993a 

1 

9000 

chemical~specilii 

16 

30 

1 OOE+06 

70 

25,550 

EPA 1993a 

EPA 1997a 

EPA 1995b 

Prolessional Judgement 

EPA 1993a 

EPA 1969a 

EPA 1969a 

EPA 19asa 

Rationale/ 

3.265 

95%UCL 

EPA 1989a 

EPA 1993a 

0.2 

9OGQ 

chemical~specilk 

8 

9 

l.OOE+06 

70 

25,550 

EPA 1993a 

EPA 1997a 

EPA 1995b 

Profes!4onal Judgemenl 

EPA 1993a 

EPA 19698 

EPA 1969~1 

EPA 1SaSa 

Dallv.lntake Calculations 
Ingestion Intake = (II3 x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer ingestioii intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 2.42E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 5.64E-06 Noncancer Dermal Intake - CTE 

2.0! E-09 
1.57E-08 

7.25E-08 
5.64E-07 

Intake Equation/ 
Model Name 

hronic Daily Intake (COI) (mglkg-day) 

$xlRsxEFxEQ 
BWxATwCF 

hronic Daily Intake (COI) (mglkg-day) 

$xSAxABSxAFxEFxQ 
BWxATxCF 

WO8SurfSoilReclJser TablaQ-1 9/t8/00 1:31 PM 



SITE 8 _ TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I EXpXlJ1s 
I 

Chemical 
Rwte ol Potential I 

Medium 

EPC I 

Medium 

EPC 
1 1 Concern 1 Value 1 Units 

Route 

EPC 
VdUe 

Route 

EPC 
Units 

510E+OO m@a 
I 

(1) Specify Medium-Specific (M) or Rcute-Specilii (R) EPC selected lot hazard celculation. 

pennal Absorotion Frscllon 1ABSWSEPA. November, 1999& 

PC&,- 0.06 

Metals - 0.01 

EPC 

Selected 

la Hazard 

Calculalion (1) 

Illtake 

(Non-Cancer) 

Intake 

I 

Reference 

I 

RefeIe%e 

I 

Reference 

I 

Relerence He2eI-d 
(Non-Cancer) Dose Dose Uniis Concentration Concenlralion Quotient I 

9/18/00 1:31 PM 



SITE 8 -TABLE 8.2. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

. 

Exposure 

Route 

gestion 

Chemical 

of Potential 

Concern 

Am&r-1260 

Medium 

EPC 

Value 

4.20E-01 

Medium 

EPC 

Units 

w?N! 

Route 

EPC 

Value 

4.20E-01 

Route 

EPC 

Units 

mdkg 

EPC Selected 

for Risk 

Calculation (1) 

M 

Intake 

(Cancer) 

l.iE-08 

Intake 

(Cancer) 

Units 

mk?day 

Cancer Slope 

Factor 

2.00E+Otl 

Cancer Slope 

Factor Units 

Cancer ::: 

Risk __ 

2.3E-08 _ _ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Permal Absorotion Fraction IABSMJSEPA. November. 1998)1 
PCBs - 0.06 

Metals - 0.01 

WO8SurfSoilRecUser Table8 9/18/00 I:31 PM 



SITE 8 -TABLE 7.2x CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Sdl 

(1) Specify Medium-Specllk (M) w Route-Specilii (R) EPC selected lor hazard calculation. 

pefmal Absomtlon Fraction IABSI(USEPA. November. 1998): 

PCBs - 0.08 

Metals - 0.01 

WOBSuff -cUserCTE Table7 P’~q’DO 1:32 PM 



SITE 8 - TABLE 8.2s. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

> 

Receptor Populatton: Adult Recreational User 

(1) Specify Medium-Specific (M) or Route-Specific (A) EPC selected for risk calculation. 

I Absorotion Fraction 1ABSIlUSEPA. November. 1998): 
PCBs - 0.06 
Metals - 0.01 

WO8SurfSoilRecUserCTE Table8 9118lOO 1:32 PM 



SITE 8 - TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DfSPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter Deffnltlon Intake Equatlonl 
Model Name 

InQesuon Iwe of Soil 
Exposure Frequency Prolesstonat Judgemenl Professional JudDemeni 

Pmlesslonal Judgement Professional Judgement 

Protessionat Judgemant ProfeSSIonat JUdQemenl 

CF Converston Factor (‘K#D) lSOE+O6 EPA 1969a 1.3OEtCM EPA 1969a 

EW Body Weight MS) 43 EPA 1997a 43 EPA 1997a 

AT-C A~~apk-ig Time (Cancer) ww) 25.550 EPA 1969a 25,550 EPA 1969a 

AT-N AWaging Time (Noncancer) WY@ 3,650 EPA 1969a 3,650 EPA 1969a 

clemlat CS Chemtcat Concenwatton In Soil OwM) 95%UCL EPA 1 SS3a 95%tJCL EPA 1993a ChronlC Dally Intake (CDt) (mQ!lQ-day) = 

AF Soil to Skin Adherence Factor (Wed 1 EPA 1993a 0.2 EPA 1993a &,xSAxAESxAFrEFrFQ 

SA Skin Surface Area (cm’) 3263 EPA 1997a 3263 EPA 19978 EWxATxCF 

Ass Abtorptlon Factor (unitless) chemlcat.specirt EPA 1995b chemtcat-specific EPA 1995b 

EF Exposure Frequency Wysly=r) 52 Professional Judgement 26 Professional Judgement 

ED Exposure Duration Iv-~) 10 ProfessIonal Judgement 10 Prolesslonal Judgement 

CF Conversion Faclor @wD) 1 .OOE+06 EPA 1969a 1.00E+06 EPA 1969a 

SW Body Wetght Nit) 43 EPA 1997a 43 EPA 19978 

AT-C AVWZ&Q~Q Time (Cancer) ldw) 25,550 EPA 1969a 25,550 EPA 19SSa 

p AT-N AV~RIQ~IIQ Time (Noncancer) 3,650 EPA 1969a 3.650 EPA 1969a 

Dailv Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 1.18E-08 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer Ingestion Intake - CTE 8.28E-08 

Cancer Dermal Intake - RME 1.54E-06 Cancer Dermal Intake - CTE 1.54E-07 
Noncancer Dermal Intake - RME 1.08E-05 Noncancer Dermal Intake - CTE l.O8E-06 

WOESurf.@ wp Table4-1 9” woo 1:32 PM 



SITES _ TABLE 7.3. REASONABLE MAXIMUM EXPOSURE (ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOlL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

we Medium: Soll 

wePoint sutfacs Soil 

I I COWXlRl I valw I U”its 
Arc&w12W 4.20E-01 

hlallganese 8.27EcO2 we 

Mercury 510E+W mm 
(IOkil) 

Dem?al Aroclw12SfJ 4.20E-01 WQ 

Manganese 6.27EtOZ MQ 

I 
h4emuly I 5.lOEtOO mw@ 

I @WI I 

(1) Specify MedumSpeclb (M) or Route-Specie (R) EPC selected lor hazard Calc~laliOn 

pennal Absomtii Fraction IABSMUSEPA. November. 199Sb 

PCES-0.06 . 

Metals - 6.01 

WO8SurfSoilTresp Table7 9/l S/DO I:32 PM 



SITE 8 -TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARY.LAND 

~ 

Receptor Population: Adolescent Trespasser 

Exposure 

Route 

tgestion 

ermal 

Chemical 

of Potential 

Concern 

Aroclor-1260 

Manganese 

Mercury 

(total) 

Aroclor-1266 

Manganese 

Mercury 
nntan 

Medium 

EPC 

Value 

4.20E-01 

8.27E+02 

510E+00 

4.20E-01 

8.27Et02 

.510E+OO 

Medium 

EPC 

Units 

W&t 

ma/kg 

mg/kg 

Wkg 

wJks 

Wkg 

Route 

EPC 

Value 

4.20E-01 

8.27E+02 

510EtOO 

4.20E-01 

8.27E+02 

510E+OO 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/kg M 

@kg M 

mg/kg M 

mglkg M 

mglkg M 

mg/kg M 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for risk calculation. 

Permal Absomtion Fraction IABSIIUSEPA. November, 1998): 

PCBs - 0.08 

Metals - 0.01 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 
Cancer Slope 

Factor Units 

Cancer 

Risk 
Units 

2.OE-08 mglkg-day 

3.9P05 mglkg-day 

2.4E-07 w&vW 

3.9E-08 mg/kg-day 

1.3E-05 mglkg-day 

7.9E-08 wh-dw 

2.06E+O6 

2.OOE+OO 

c 
OwaW-day)” 4.OE-08 

OWWW~’ 

@wWwWr’ 

1 4.OE-08 

O’whMW 7.8608 

O’wb-day)” 

(m&g-day)” 

WOBSurf- -‘tTresp Table8 S/t 8lflO 1:32 PM 



SITE 8 _ TABLE 7% CENTRAL TENDENCY EXPOSURE (CTE) 

. 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

(1) Specify Meclium-Specifii (M) or Route-Specifiz (R) EPC sehxled for hazard CalculatiOn. 

pemal AbsomtiQg&4cl~(ABSI(USEPA.S): 

PCBS - 0.06 

Metals - 6.01 

WOBSurfSoiTTrespCTE Table7 9/18/00 1:33 PM 



SITE 8 - TABLE 8.38. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

e EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SITE 9 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Adolescent Trespasser 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

In 

/ 

gestion 

Di ermal 

Am&or-l 259 

Manganese 
Mercury 

(total) 

Aroclor-1290 

Manganese 

Mercury 
,tn+.t\ 

4.20E-01 mg/kg 
459E+02 mdkg 
94OE-01 mglkg 

4.20E-01 Wkg 
458E+02 mg/kg 
,9.40E-01 mg/kg 

4.20E-01 

4.58E+02 

9.40E-01 

4.20E-01 

4.58E+02 

9.40E-01 

mglkg 

mg/kg 

@kg 

mg/kg 

Wkg 

Wkg 

WOBSurfSnilTrespCTE Table6 

Intake 

(Cancer] I 

Intake 

(Cancer) I 

Cancer Slope Cancer Slope Cancer 

Factor I Factor Units I Risk 

I Units 
I 

‘2.00EtW 5.OE-09 m&W-W’ 
5.4E-05 mglkg-day 

l.lE-08 1 mcr/ka-dav 1 

7.1 E-07 1 wh-day 1 

9.9E-09 

3.9E-09 1 mglkg-day 1 2.OOE+OO 1 0Ww-W 1 79E-09 

1.5E-09 mglkg-day 1 owW-dayY’- 1 

I I I 1 7.8E-09 
Total Risk Across All Eraosure RnuteslPathwavs It 1 REmfIR -..r-_-.- ..--.-_. 

--.----I- II ..-- -- 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Permal Absoration Fraction IABSMUSEPA. November, 19961; 
PCBs - 0.06 

Metals - 0.01 

Y 

9/18/00 1:33 PM 
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SITE 8 -TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SlTE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHlTE OAK, SILVER SPRING, MARYLAND 

do Timelrame: Future 

Judgemenl ess onal Judgemenl 

Erposum DuraUon rolesslonal Judgemerit e~slcml Judgemsnt 

Ccmenlon Factor 

Skin Surface Area 

CsxSAxASSxAFxEFx~ 
BWxATxCF 

Convemkm Factor 

Professional Judgemenr Professional Judgemant 

AveragIng Time (Cancer) 

Dailv Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x &?S x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 3.91 E-07 Cancer ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 4.57E-06 Noncancer ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.37E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal intake - RME 1.6oE-04 Noncancer Dermal Intake - CTE 

6.57E-08 
2.00E-06 

1.20E-06 
2.8OE-05 

,., 
._ 

:.. -: 

WO8SwfSoilDayCare TabId- 9/19mJ 130 PM 



SITE 8 -TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUflE 0F DAY CARE CENTER CHILDREN T0 SURFACE SOIL 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

I I 

(1) Specify Medium-Specik (M) or Route-Spa&c (R) EPC selected lor hazard cabulalicm. 

&m.ul Absomtion Fraction (ABSWSEPA. November. 199Rl; 

pcE3s - 0.06 

Metals - 0.01 

Total Hazard index Across All Exposure Rout 

9/19/00 130 PM 



SITE 6 -TABLE 6.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CEMER CHILDREN TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenarfo Timeframe: Future 

Receptor Age: Child (O-6 Years) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

&nnal Absorotion Fraction fARS)(USEPA, November. 1998); 

PCBs - 0.06. 

Metals - 0.01 

9/18/00 1:30 PM 



SITE-S -TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify MeUumSpeclk (M) or Route-Specilii (R) EPC selected lor hazard calculation. 

Dermal Absomtion F~lUSEPA. November. I-@& 

PCBS - 0.06 

Metals - 0.01 

wossure= -vCareCTE Table7 911 A/cm 1:30 PM 



SITE B -TABLE 8.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

bcanario Timeframe: Future 

. 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

permal Absorotion FractiodABSNSEPA. November. 1998): 

PCBs - 0.06 

Metals - 0.01 

WOBSurfSoilDayCareCTE Table8 9/18/00 1:30 PM 



SlTE 8 -TABLE 4.5 

Receplor Age: Aduff 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SlTE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

nado Timeframe: Future 

Exposure Medium: Soil 

Exposure Polnl: Surface Soil 

Receptor PopulaUon: Realdent 

Intake Equrtlon! 
Model Name 

IngestIon Rate 01 Soil 

Egw~rn Frequency 

Ccwerdon Factor 

Professional Judgement 

QxIRsxEF~ 
BWwATxCF 

Dailv intake Calculations 

ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer ingestion Intake - RME 4.70E-07 Cancer ingestion Intake - CTE 4.58E-08 
Noncancer ingestion Intake - RME 1.37E-06 Noncancer Ingestion Intake - CTE 4.58E-07 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

4.23E-05 
1.23E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

1.65B06 
1.65E-05 

wossurfP %itRes Tabfa4-1 9/18/00 1:2S PM 



SITE 8 -TABLE 7.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemicat 

d Poletltial 

COlllX~ 

Medium 

EPC 

VdUe 

lQestkm Amck1r.1260 4.2oE.01 

Mangaoese 8.27E+O2 

Melculy 5.1OEtOO 

ww 

wmal Amckw1260 4.2QE-01 

MaitWese S.27EtO2 

Metmy 5.1oE+oo 

Catculalion (1) 

w% 4.20E-01 -9 M 

(1) SP@Y Medium-Specific (M) Cf Route-Specilk (R) EPC selected lor hazard cakxlation. 

&tmal Absomtion FramFPA. November. 199& 

PCBs - 0.08 

Metals - 0.01 

WOBBwfBoilAduHRes Table7 Q/l S/O0 1:28 PM 



SITE 8 -TABLE 8.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

~ 

Receptor Population: Resident 

(1) Specify Medium-Specific (U) or Route-Specific (R) EPC selected for risk calculation. 

QQrmal Absomtion Fraction fABS)IUSEPA. November, 1998): 

PCBs - 0.06 
Metals - 0.01 

WO6Sur’” -‘1AdultRes Table8 9/l R/f-IO 1:28 PM 



SITE 8 -TABLE 7.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Speclly Medium&xcifc (M) or Raw-Spcilic (R) EPC salacted lor hazard calculation. ,/ 

mtion Fractton fABB)fUSEPA. November. 199Sk 

PCBs - 0.08 

Metals - 0.01 

9/lBloo 1:28 PM 



SITE 8 - TABLE 8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Decal Absomtion F-n IABSIIUSEPA. November. 1998k 

PCBs - 0.06 
Metals - 0.01 

W08Surfr-V4duitResCTE Table8 9l10lflO 1:28 PM 



SITE 6 -TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

narlo Timeframe: Future 

Exposure Medium: Soil 

Exposure Polnl: Surlace Sdl 

Fleeeptor Populalllm: Resklent 

Receptor AQE: Child (t&E Years) 
I 

lngaslian flab3 ot SOlI 

Exposure Frequency 

Prolessional Judgement ProfessIonal Judgement 

CF Cowmlon Factor m@Q) 1 .OOE+06 EPA 1 SSSa 1 .OOE+ffi EPA 19SSa 

BW Body WdQhl We) 15 EPA 1959a 15 EPA 1989a 

AT-C AVeraging Time (Cancer) WY4 25.550 EPA 1989~1 25,550 EPA 19SSa 

AT.N AVE~Q~IQ Tlme (Noncancer) (days) 2,190 EPA 1989~ 730 EPA 1989a 

oemlal cs Chemical Concenkauon Ill SOII mww) 95XlJCL EPA t993a 95%UCL EPA t 9938 

AF Sol1 lo Skin Adherence Factor (wM*) 1 EPA 1993a 0.2 EPA 1993a 

SA Skin Surteace Area (Cd 3506 EPA t 997a 3506 EPA 19978 

ABS AbsorpUon Factor (unllless) chemical-specitb EPA lS35b chemical-specific EPA 1995b 

EF Exposure Frequency (W+=l 350 EPA 1993a 234 EPA 1993a 

ED Exposure Duration (YeaM 6 EPA t 993a 2 EPA 1993a 

CF Conversion Factor (WeQ) l.OOE+Ofi EPA 19SQa t .OOE+OB EPA 1989~1 

BW Body WdQht WQ) 15 EPA 1 SSSa 15 EPA 195Sa 

AT-C AvemQing Time (Cancer) (days) 25,550 EPA 1989a 25.550 EPA 1 SSSa 

m AT-N Averaping Time (Noncancer) 2.190 EPA 1 SSSa 730 EPA t 989a 

Chronic Dally Intake (CDI) (m#wday) 

@xSAxABSxAFxFFx~ 
BWxATxCF 

Daily Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 1.1 OE-06 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.26E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.92E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.24E-04 Noncancer Dermal Intake - CTE 

i .22E-07 
4.27E-06 

8.56E-07 
3.00E-05 

WO8SurfSoilChiMRes Table4-1 9/1B/cm 1:29 PM 



SITE 8 -TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILO RESIDENTS TO SURFACE SOIL 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Rmde-Specitii (R) EPC selected for hazard calculetion 

PCBs - 0.09 

Metals - 0.01 

Illlake 

(Non-Cancer) 

Units 

Retefewa Ralerence Reference Hazard 
Dose Units Concentration Concentration Quotient 

Ullils 

I I I 

we-day QYkQaY NA NA 

W%MaY 2.OOE.02 mglkQ-daY NA NA 5.3E-01 

9/‘wo 1:29 PM 



SITE 8 -TABLE 8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

lgestion 

ermal 

Chemical 
of Potential 

Concern 

Aroclor-1260 

Manganese 
Mercury 

(total) 
Aroclor-1260 

Manganese 

Mercury 

Medium Medium 

EPC EPC 

Value Units 

4.20E-01 mg/kg 

8.27E+02 wM 

61OE+OO mg/ka 

4.20E-01 mglkg 

8.27E+02 wh? 
5.10E+OO mg/kg 

Route 

EPC 

Value 

4.20E-01 

8.27E+02 

610EtOO 

4.20E-01 

8.27E+02 

5.1OE+OO 

4!3E-07 

9.1E-04 

.5&E-08 

4.8E-07 

16E-04 

9.8E-07 

Wb-day 
mg/kg-day 

mglkg-day 

mg/kwday 
mglkg-day 

mg/kg-day 

2.OOE*OO 

2.OOEtO6 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Permal Absorotion Fraction IABS#USEPA. November, 1996k 
PCBs - 0.06 

Metals - 0.01 

Cancer ’ 
Risk 

9.2E-07. (2 

9.2E-07 

9,7E-07 

9.7E-07 

11.9E-06 

W08SurfSoilChildRes Table8 9/18/00 I:29 PM 



SITE 8 - TABLE 7.&i. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE S - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify MedumSpecifc (M) or Rwle-Spcifc (R) EPC ?.elecled lor hazard caiculalim 

Penal Abeon IABSMUSEPA. November. 199?& 

PCBs - 0.06 

Melal?. - 0.01 

Total Hazard Index 

WOBSurtS- “‘VldResCTE Table7 91’ wa 129 PM 



SITE 8 -TABLE 86a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potentiel EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

gestion Aroclor-1260 4.20E-01 ma/kg 4.20E-01 mcdkg M 5.1E-08 mg/kg-day 2.OOE+OO OWkt-WY’ 1 .OE-07 

Manganese 4.58Et02 mg/kg 458E+02 wh M 5.6E05 mOwJay OWWWF’ 

Mercury 9.4OE01 mg/kg 9.4OE-01 ma/kg M l.lE-07 mq/kg-day OWWJav~’ 

(total) 1 .OE-07 

srmal Aroclor-1280 4.20E-01 wh 4.20E-01 ma/kg M 2.2E08 wh-W 2.OOE+OO Ow’b-daYF’ 4.3E-08 

Manganese 4.58E+02 mglkg 458E+02 Wkg M 3.9E-06 mglkg-day OWbdavY’ 

Mercury 9.40E-01 mslkg 9.40E-01 mg/b M E.OE-09 mglkg-day (m&g-day)” 

(total) 4.3E-08 
~ cross P I 

-- 
(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Qgrmal Absorotion Fraction (ABSI(USEPA, November. 19981: 
PCBs - 0.06. 

Metals - 0.01 

WOBSurfSoilChildResCTE Table8 9/18tOO I:29 PM 



SITE 8 -TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE S - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

sue Polnl: Sudace I Subsudace So4 

ptor Population: Malnlenamel Utility Worker 

Parameter Deflnltlon Intake Equation/ 
Model Name 

Ingestion Rate of Soil 

Exposure Frequency Ptolessional Judgemenl Professional Judgemanl BWxATxCF 

Prolessional Judgement Prolessional JudQemenl 

Exposure Duration 

Conversion Factor 

BW Body WeiQht W 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) @w) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N AveraginQ Time (Noncancer) (davs) 9,125 EPA 19B9a 3.285 EPA 1989a 

cs Chemical Concentration In Soil @wW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily intake (CM) (mgfkgkg-day) 

AF Sol1 lo Skin Adherence Factor (Wcm21 1 EPA 1993a 0.2 EPA 1993a @xSAxABSxAFxEFxED 

SA Skin Surface Area (Cd 3160 EPA 1997a 3160 EPA 1997a BWxATwCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 36 Prolessional Judgement 18 Prolesslonal Judgement 

ED Exposure Duration W-9 25 EPA 1993a 9 EPA 1993a 

CF Cowanlon Factor (w%kg) 1 .OOEtOfi EPA 1989a 1 OOE+08 EPA 1989a 

BW Body WeiQht WQ) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25.550 EPA 19Sga 

AT.N Averaging Time (Noncancer) (days) 9.125 EPA 1989a 

Daily Intake Calculations~ 

Ingestion Intake = (IR x Fi x EF x ED x CF) I iBW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 4.53E-09 
Noncancer ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 3.52E-08 

Cancer Dermal Intake - RME 159E-06 Cancer Dermal Intake - CTE 5.72E-08 
Noncancer Dermal Intake - RME 4.45E-06 Noncancer Dermal Intake - CTE 4.45E-07 

WOSAW ‘Y Table4-1 9/1R/00 1252 PM 



SITE 8. TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NONCANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SURFACE / SUBSURFACE SOIL 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Point: Surface / Subsurface Soil 

tar Populalicn: Mainlenance / Utility Worker 

Intake 
I 

Reference 
(Non-Cancer) Dose 

Units 

I 

Reference 

Dose Units 

Relererm 

Concentration 

Reference 

Coneentralion 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotienl 

(1) Specify MedumSpacif~ (M) or Route-Spa&c (R) EPC selected lor hazard cakxiiation 

pefmal Absomtion Fraction (AQUUSEPA, November. 199& 

13E.03 

5.5E-02 

r-ET== “..#..“,” “.-;-uL 

6 SE-03 

3 OE-04 

7.oE-03 

5.3842 

I- 

PCBS - 0.06 

Metals _ 0.01 

WOSAIISollMUW Table7 9/1S/Gu 125.2 PM 



SITE 8 -TABLE 8.7. REASONABLE MAXIMUM EXPOSURti (RME) 

3 

= 
n 

I 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

gestion 

Chemical Medium 

of Potential EPC 

Concern Value 

Aroclor-1260 4.20E-01 

Manganese 9.58E+02 

Mercury 6.28E-01 

Medium 

EPC 

Units 

mg/kg 

mdka 

mth 

Route 

EPC 

Value 

4.20E-01 

958E+02 

6.28G01 

Route 

EPC 

Units 

mglkg 

w’kg 

wdkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 2.1E-08 mglkg-day 2.00EtOO OWks-davYi 4.2E-08 

M 4.8E-05 mglkg-day OWWdayL’ 

M 3.2E-08 Wkg-W bwNf-day~’ 

0rmal 

(total) 

Aroclor-1260 

Manganese 

Mercury 

(total) 

4.20E-01 

9.58E+02 

6.28E-01 

Wkg 

mg/kg 

wW 

4.20E-01 

9.58E+02 

6.28E-01 

M 

M 

M 

4.OE-08 

1.5E-05 

1 .OE-08 

1 4.2E-08 

m@kg-day 2.00E+OO WWwdayF’ 8.OE-08 

mg/kg-day (mg!kg-day)“. 

mg/kg-day Imgncg-day)-’ 

1 8.OE-08 

Total Risk Across All ExDosure AouteslPathwavs II 1.2E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABSKUSEPA. November, 1998& 

PCBs - 0.06 

Metals - 0.01 

-- 

WOBAII’ VW Table8 9llP”. 12:52 PM 



SITES _ TABLE 7.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

um Medium: Soil 

ure Point: Surface I Subsurface Soil 

: Maintenance / Ulitily Worker 

(1) Specify Medium-Specific (M) or Rwte-Specilic (R) EPC sale&d lot hazard calculation 

permal Absorotion Fra@jgg (ABS)(USEPA. November. 1998L 

PC% - 0.06 

Metals - 0.01 

WOSAIISdlMUWCTE Table7 9/18/W 12:52 PM 



SITE 8 - TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Maintenance I Utility Worker 

.-. 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
I’ 

Permal Absomtion Fraction IABSwSEPA. November. 19981: 
PCBs - 0.06 

Metals - 0.01 

WOBAIISoihtUWCTE Table8 9/18/00 12:52 PM 



SITE 8 -TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lngestkm 01 Soil 

Exposure Frequency Professional Judgement Professional Judgement 

Professional Judgement Prolesskmal Jodgemenl 

Exposure DuraUon Prolesslonal Judgement Professional Judgement 

Caw?rslm Factor 

BW Body Weigh1 (kg1 70 EPA 1969a 70 EPA 1969a 

ATG Averaging Tlme (Cancer) wsl 25,550 EPA 1969a 25.550 EPA 1969e 

AT-N Averaging Time (Nowmxer) F-WI 365 EPA 1969a 365 EPA 1969a 

Demlal cs Chemkxl ConcentraU~n in Soll PwW 95%UCL EPA 1993a 95%uCL EPA 1993a Chrc& Daily Intake (CDI) (mglkgday) : 

AF Soll IO Skin Adherence Factor fmdc~‘l 1 EPA 19938 0.2 EPA 1993.x CSXSAXABSXAFXFFXFQ 

SA Skin Surface Area ma 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorpllon Factor (unkless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequewy (dayyyear) 180 Professional Judgement 160 Prolesslonal Judgemenl 

ED Exposure Duration (Years) 1 Prolessional Judgemenl 1 Prolessionai Judgement 

CF Conversion Faclor mwW 1 .OOE+06 EPA 1969a 1 .WE+06 EPA 1969a 

BW Body Weight lb1 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Time (Cancer) Wwl 25,550 EPA 1969a 25,550 EPA 1969a 

c, 365 EPA 1969a 365 EPA 1969a 

Daily Jntake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.%3E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 3.1 BE-07 Cancer Dermal Intake - CTE 
Noncancer Dermai Intake - RME 2.23E-05 Noncancer Dermal Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 

WOBAiISollConstW Table4-1 9/18/00 12:BC PM 



SITE S-TABLE 7.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE S-ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Surface I Subsurlace Soil 

Ifon: ConSlruc(ilnl Walker 

(1) Specify MediumSpwlfii (M) or Roale-Specifff (R) EPC selected for hazard calculation 

Demal Absonrtion Fraction fABSWSEPA. November. 1998): 

PCBS - 0.06 

Metals - 0.01 

Intake 

(Non-Cancer) 

1.4E-06 

3.2E-03 

2.1E-06 

5.6E-07 

2.lE-04 

14E-07 

Intake 
I 

Reference 

I 

Reference 

I 

Reference 

I 

Reference 

I 

Hazard 
(Non-Cancer) DOS%? Dose Uniis Concentration Concentration Ouofient 

3.OOE-04 

6 WE.04 
“‘@Q-day 

mglkQ+W 

NA NA 7.1E-03 

1.7E-01 
NA NA 

NA NA 2.7E-01 

WOSAlIBollC’-wtW Table7 9/18/00 12:50 PM 



SITE 6 - TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOiL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYlAND 

. i” 
edium: Soil 

Exposure Medium: Sol1 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Construction Worker 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

permal Absorotion Fraction IABtXUSEPA. November. 19981; 
PCf3s - 0.06 
Metals - 0.01 

WOBAlISoilConstW Table8 9/t WOO 12:50 PM 



SITE 8. TABLE 7.&x CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 9. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 

Route 
EPC 

Units 

Intake 

(Non-Cancer) 

Units 

Relerence 

DO%3 

Reference 

Concenlralion 

Units 

-=Tr-- 

NA 

NA 

Hazard 

Ouotient I Medium 

EPC 

Chemical 

of Potential 

COrlca~ 

Route 

EPC 

VtllUe 

4.20E-01 

9 59E+02 

8.28E-01 

4.20E-01 

9.59E+@Z 

6.29E-01 

EPC 

Selected 

for Hazard 

Calculation (1) 

Illlake 

(Non-Cancer) 

7.1E-07 

1.6E-03 

1 .l E-06 

Reference 

Dose Units 

Relerewe 

Concentration 

T 

NA 

NA 

NA 

NA 

NA 

EPC 
Units 

2IXIE-02 

3.CflE-04 

9.COE4 

2.10E-05 

6.1 E-O2 

3.5E-03 

8.5E.02 

5.3EM 

1.3E.03 

5.5E-02 

1.4E-01 

w% 

m2e 

m*e 

1 lE07 

4 3E-05 

2 BE-08 

NA 

NA 

NA Mercury 

I 
I 6.28E-Ol 

(lOlal)l 

ross AII txposurs noutes.rPatnways 

(1) Specify Medum-Specifii (M) or Route-Specific (R) EPC selected for hazard calculation 

Pemal Absomtion Fraction IABSMUSEPA. November. 19981: 

PCBS - 0.06 

Metals - 0.01 

W08AtISor~C-++VCTE Table7 9/lS/DO 12:51 PM 



SITE 8 - TABLE 8.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer vi 

Risk *‘-I 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Permal Absorption Fraction (ABS)(USEPA. November. 1998): 

PC& - 0.06 

Metals - 0.01 

WO8AIISoilConstWCTE Table8 9/18/00 12:51 PM 



SITE 8 -TABLE 4.9 

VALlJES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

E 
enario Timelrame~ Future 

edium: Groundwater 

xposure Medium Grcundwaler 

xposure Point Surticial Aquifer 

aceptor Population: Maintenance / utility Worker 

eceotor Am: Adult 

lnhalatlon 

kin Surface Area 

Permeability Constant Chemical-specilic 

PrOfeSSiOnal judgement Prolessional Judgement 

EF Exposure Frequency WWYW 36 Prolessional judgement 16 Professional Judgemanl DAevenI = Constants x Kp x Cw x levant 

ED Exposure Duration (YeaN 25 EPA 1993a 9 EPA 1993a 

BW SO@ WeiQht l’(Q) 70 EPA 1969a 70 EPA 1969a 

tevent Ou~atiwt of Event (hrlevent) 1 Professional judgamant 1 Professional Judgement 

AT-C AVaraQinQ Time (Cancer) kw) 25,550 EPA 1989a 25,550 EPA 1969a 

AT-N AVe@ng Tima (Noncancer) (days) 9,125 EPA 1969a 3,265 EPA 1969a 

Cair Chemical Concentration in Air (Wd Derived EPA 1969a Derived EPA 1969a Chronic Daily Intake (CDI) (mg!kQ-day)= 

IRa Inhalation Rate of vdatiles (m?hr) 25 EPA 1969a 2.5 EPA 1989a CairxIRaxETxEFxED 

EF Erpmure Frequency WWw) 36 Professional judgement 16 Professional Judgemen! BWxAT 

ED Exposure Duration (yea@ 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 6 Professional judgement 4 Professional Judgamant 

BW Body Weight NJ) 70 EPA 1969a 70 EPA 1969a 

AT-C AveraQing Time (Cancer) Ww) 25,550 EPA 1969,s 25550 EPA 1969a 

AT-N Averaging Tima (Noncancer) Wwl 9,125 EPA 1969a 3265 EPA 1969a 

Datlv Intake CalCUlatlOnS 
Inhalation Intake = (IFla x ET x EF x ED) I (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) L 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

Cancer Inhalation Intake(RME) = 1 .Ol E-02 
Noncancer Inhalation Intake(RME) = 2.82E-02 

Cancer Inhalation Intake(CTE) = 9.06E-04 
Noncancer Inhalation Intake(CTE) = 7.05E-03 

Wo&lgwmv -‘-ble4-1 9/1P”Y 12:57 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l 1100 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

~ERMAL CONTACT: DAD = (DAevent x N x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x tevent!3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3By(l t B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL 1 QW CONC. 1 IORGANIC ORI t’ (HR) tevent T WV 1 ~Kp(CM/HR) 1 B 1 DAevent 

(Iron 

IVanadium I 

9/18/W 1257 PM 



SITE 8 -TABLE 7.9. REASONABLE MAXIMUM EXPOSURE @ME) 

edlum: Groundwaler 

urn: Groundwaler 

04 Potential 
Medium 

EPC 

V&k3 

1.70E.03 

7.20E-03 

9.20E.04 

1.70E-03 

7.20E03 

9.20E-04 

l.SSE+Ol 

5.3OE-03 

1 35E-02 

2.11E-01 

4 47E+Ol 

4 OOE03 

4.00E-02 

Medium 

EPC 

Units 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYbIND 

Rw!e 

EPC 

VdUe 

8.86E09 

9.20E-08 

4.97E-08 

1.70E-03 

7.2OE-03 

9.20E.04 

1 .BBE+Ol 

5.3OE-03 

1.35EM 

2.llE-01 

4.47E+Ol 

4 (ME-03 

4.00E-02 

mute 
EPC 
Units 

-=Eyz- 

mglm’ 

mg/m3 

EPC 

Selected 

lor Hazard 

Calculation (1) 

R 

IfllakE 

(Non-Cancer) 

2.5E-10 

2.6E-09 

1.4E.09 

3 SE-07 

1.5E-06 

1.2E-07 

2.lE-04 

6 7E-08 

1.7E-07 

5 4E-06 

5 7E04 

5 lE-08 

5.lE-07 

Intake 

[NonCancer) 

Units 

Relerence 

Dose 

8.6OE-05 

4.OOE-03 

1 .BOE-O2 

100E+CQ 

3.CQE-04 

1.25E-05 

3.75E-02 

3.CxlE-01 

7.00E-05 

1 B2E.04 

- 

NA 

NA 

---ix-- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure RoutesPathways 

(1) Specify Medium-Specifc (M) M Route-Speck (R) EPC selected for hazard cakxlaticn 

HZard 

Quotient 

3.OE-05 

3 OE-05 

9.4E-05 

1.5E-04 

2.1E-04 

2 2E-04 

1.4E.02 

1.4E-04 

1.9E.03 

7.2E.04 

2.SE-03 

2.OE-02 

2.OE-02 

9/j”‘Q0 12:57 PM 



SITE 8 -TABLE 8.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTlLlTY WORKERS TO GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenarlo Timeframe: Future 

edlum: Groundwater 

Maintenance I Utility Worker 

Exposure Chemical Medium Medium Route Route EPC Selec&d 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

inhalation 1 ,1,2-Trlchloroethane 1.70E-03 mfl 8.86E-09 mg/m” R 

Chlorbform 7.20E-03 ma/L 9.20E-08 mg/m’ R‘ 

Vinyl Chloride 9.20E-04 WL 4.97E-08 mg/m’ R 

(total) 

Dermal I,1 ,P-Trichloroethane 1.70E-03 mslL 1.70E-03 mg/L M 

Chloroform 7.20E-03 mq/L 7.20E-03 WL M 

Vinyf Chlorfde 9.20E-04 me/L 9.20E-04 mdL M 

Arsenic 5.30E-03 mg/L 5.30E-03 mg/L M 

L 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer 

Risk 

8.9E-11 

9.3E-10 

mglkg-day 

mglkg-day 

5.6OE-02 

8.1 OE-02 

OWb-dW’ 5OE-12 

OwfWJaYF’ 7.5611 

5OE-10 

1.3E-07 

5.5E-07 

mglkg-day 

mglkg-day 

m@kg-day 

3.OOE-01 

5.70E-02 

610E-03 

0wYW-W)” 

OWkday)“ 

Ow&whT’ 

1.5E-10 

2.3E-10 

7.7E09 

3.4E-09 

4.3E-08 

2.4E-08 

mg/kg-day 1 .QOEtOO @wWdaYF’ 8.2E-08 

mglkg-day 1.50EtOO OwWdW’ 3.6E-08 

1 1.3E-07 

Total Risk Across All Exposure Routes/Pathways 1.3E-07 

Wo8gwmuw Table8 9/l 8100 12:57 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/11/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent z I’. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > I’, DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+36)/(1 + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IUIOOO CM3) 

I’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = EUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL 1 GW CONC. 1 IORGANIC ORI I t*(HR) I tevent I T (HR) 1 IKP~%UHR) I B I DA&m 1 

-.-_- -_ . ..--.-- ----- -- -- 

oride I 5.70E-04 0 5.10E-01 1 .OOE+OO 1 2.lOE-( 
I i 1 .OOEi 

i 1 .OOEi -- 
i 1 .OoE+OO 

32 I 1 .OOE+OO 
IO1 i 1 .OOE+OO 

i I I I. 1 .OOE+OO I 
.02 1 1 i 1 l.OOE+OO I 

WOBGWVI “YCTE Devent Q/lR’q 1258 PM 



Medium: Grwndwaler 
Point: Surfkiat Aquifer 

Population: Maintenance I Utility Worker 
I 

Chemlml 

of Potentlat 

Concern 

wtation 

mnal 

1.1.2.Tdchloroethane 

Chlorolonn 

‘Anyl Chloride 

(I& 
1 .l ,P-Tkhturoethane 

Chloroform 

Vinyl Chtodda 

Atuminum 

Arsenic 

Ca&nium 

Chmmtum 

lrcm 

Thallium 

Vanadium 

M&urn 

EPC 

V&ii3 

7.67E-04 

3.69E-03 

5.70EOI 

7.67EM 

3.69E-03 

5.70E-04 

6.51E+W 

2.BoE.03 

3 38E-03 

6.42EJJ2 

1.66EiOl 

2.18E-03 

1.92E-02 

EPC 

Unit3 

SITE 6 _ TABLE 7.9a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Route 

EPC 

ValUE 

T!FEr 

4.72E-06 

3.06E-08 

7.67E-04 

3.69E-03 

5.70E-04 

6.51E+CO 

2.6OE03 

3.38E03 

6 42E-02 

1.68E+01 

2 18E-03 

1 92E-02 

Route 
EPC 

Units 

--Yq7== 

mg/m3 

m#m3 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

2.8E-11 

3.3E-10 

2.2E-10 

8 5E-08 

3 9E07 

3.7E-06 

5.4E-05 

1.8~~06 

2.lE-08 

B.lE-07 

12E-04 

14E-06 

12E-07 

intake 

(NonCancer) 

Units 

8.6OE05 

4.OOE-03 

l.wE-02 

1 .OOE+OO 

3.OOE-04 

1.25E-05 

3.75E-02 

3.WE-01 

7.OOE-05 

1.82E-04 

Fwerence 
:oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard index Across All Exposure Aoub 

(1) Specify Medium-Speck (M) or Route-Specilic (A) EPC selected lor hazard calculation 

Releml-lCe 

Mcentration 

Units 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Ouollent 

3 SE-06 

3 9E-06 

2.1E.05 

3.9E-05 

5.4E-05 

&SE-O5 

1.7E-03 

2.2E-05 

4.OE-04 

2.OE-04 

8.7E.04 

3.2E-03 

3.2E-03 

WOBGWMUWCTE Table7 9/18/w 12:56 PM 



SITE 8 - TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

II Exposure Chemical 

Route of Potential 

Concern 

Inhalation 

Dermal 

1 .I ,Z-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

1,1,2-Trichloroethane 

Chloroform 

Vinyl Chloride 

Arsenic 

I(tot6l) 

Medium 

EPC 

Value 

7.67E-04 

3.69~~03 

570E-04 

Medium 

EPC 

Units 

mq/L 

mq/L 

f-f@ 

Route 

EPC 

Value 

3.99E-09 

4.72E-08 

3.08E-06 

Route EPC Selected Intake 

EPC for Risk (Cancer) 

Units 

c 

Calculation (1) 

mg/m’ R 3.6&12 

mglm” R 4.3E-11 

mglm” R 2.8E-I 1 

7.67E-04 mg/L 7.67E-04 mg/L M l.lE-08 

3.69L03 mg/L 3.69E-03 WL M 5.1 E-08 

5.70E-04 mg/L 5.70E-04 mg/L M 

.t 

4.8E-09 

2.80E-03 mslL 2.80E-03 mglL M 2.3E-09 

Intake 

(Cancer) 

Units 

mglkg-day 

m@kg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer 

Risk 

5.60E-02 

8.10E-02 

3.OOE-01 

570E-02 

6.1 OE-03 

1 .QOE+OO 

2.OE-I3 

3.5E-12 

8.4E-12 

1.2E-11 

6.2E-10 

3.1E-10 

9.1 E-09 

1.50E+OO 1 (mg/kg-day)" 1 3.4E-09 

I 1 1.4E-08 
II 

I t 

Total Risk Across All Exposure Routes/pathways 11 1.4E-08 
I I I I II 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

WOBGWM IWCTE Table8 9/l 8100 12:58 PM 



SITE 8 - TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 
SITE 8 - ABANDDNEB CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

mario Timeframe: Future 

m: Groundwaler 

Cw&u3ion Worker 

Parameter Deflnltlon Intake Equation/ 
Model Name 

DAevent = Constants x Kp x Cw x Ievent 

Professional judgement rofessional Judgement 

Exposure Frequency 

Exposure Duration 

Averaging Ttme (Cancer) 

Professional judgemenl 

Prolessional judgemen 

Professional Judgement 

Prolessional Judgemenl 

Uailv IntaKe Calculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol Noncancer Dermal Intake(CTE) = 6.34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-03 
Noncancer inhalation Intake(RME) = 2.71 E-01 

Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(CTE) = I .35E-01 

Q/18/00 1255 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09111100 

. 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (f&/KG/DAY) 

FOR INORGANICS: DAevent = Kp x C x went x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)0’ 

IF tevent > t’, DAevent = KP x C x CF x (fteventlfl + B)) + (2T x 1(1+361/11 + B)1)1 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 

WHERE: 

AT = AVERAGING TIME (DAYS) 

Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEM!CAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOURIEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

4NIC OR 
GANIC? 

1’ (HR) tevent T (W Kp (CMIHR) 
I 

B DAevent 
OwW INOR _ ._ _ I I I I 

1.70E-03 0 1.40E+OO 1 1 .OOE+OO 1 5.70E-01 1 1 8.40E-03 1.1 OE-02 2.98E-08 
7.20E-03 0 1 .lOE+OO 1 1 .OOE+OO I d 7OF-01 I I R QOE-03 -._ 9.30E-03 1.21 E-07 
9.20E-04 0 5.10E 7.: IOE-03 2.30E-03 9.53E-09 

Ir 

1 :1,2-Trichloroelhane 
Chloroform 
Vinyl Chloride 
Alumiwm 

WOBGWCpwtW Devent Q/18/00 12:55 PM 



SITE 8. TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RMEJ 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Spwity Medium-Specilk (M) or Route-Spwilii (R) EPC selected for hazard CakulaliOn. 

9/l S/M) 12:55 PM 



SITE 8 -TABLE 8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SIL.VER SPRING, MARYLAND 

Ii 
I I 

nhatation 11 .l ,2-Trichloroethane 1 1.70E-03 

Dermal 

Chloroform 

Vinyl Chlortde 

(total) 

1 ,I ,P-Trichloroethane 

I Chloroform 

Vinyt Chloride 

7.20E-03 

9.20E-04 

1.70E-03 

II I 

7.20E-03 

9.20E-04 

Arsenic 

Ipotal) 
5.30E-03 

I 

Medium Route 

EPC EPC 
Units Value 

WL 8.86E-09 

WL 9.20E-08 

ma/L 4.97E-08 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

w/m R 

mgim” R 

mglm” R 

mgll 1.70E-03 mq/L M 

mq/L 7.20E-03 mslL M 

WL 9.20E-04 mglL M 

ma/L 5.30E-03 mW M 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

i,li 
2.7E-08 mglkg-day 

l.lE-07 mg/kg-day 4 8.6E-09 mglkg-day 

4.8E-09 mglkg-day 

58OE-02 

‘E.lOE-02 

1.9E-12 

2.9E-11 

8.10E-03 OWkt-dayY’ 

I I 

6.7E-10 

1.90E+OO OWwdayK’ 1.6E08 
I ..I. 

Total Rlrk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

WOBGWP-%tW Table8 9/l 8/nn 12:55 PM 



f 

CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANdONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9illlQQ 

;EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

‘ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGiKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSIYEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent .z 1’, DAevent = 2Kp x C x CF x (6T x levent/3.141592654)05 

IF tevent > 1’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lWOO0 Cd) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL 

1 ,I ,P-Trichloroethane 
Chlorofo- 

VinylPhI _. . 

1 GW CONC. ORGANIC OR t* (HR) tevent . T 0-W Kp (CMIHR) 

( 

B DAevent 

1 INORGANIC? 
ar.1 I I I , .4nr,nn I 1 MEsnn I *,nLrl, $q’At-“” I 4 4ne n.7 I I ?“C.lw @WI 

7.67~~b+ , , ” , , I .-t”LT”” , I .“YLT”” , Y., v- ” . , J.‘I”c-“a , I. I “E-VL I .“VLY” 
2 69E-03 I 1 0 1 I l.lOE+OO 1 l.OOE+OO 1 4.70E-01 1 8.90E-03 1 9.30E-03 6.23E-08 

‘OF-04 I I 0 I 5,1OE-01 I l.OOE+OO I 2.10E-01 1 ?.30E-03 1 2.30E-03 590E-09 
~ ^^C AI R51Fm 

-* .Joride 1 5.4---. 
Aluminum 8.51 E+OO I 1 .OOEtOO 1.uut-UJ 1 1 
Arsenic 2.F’+ -- i 1 .OOEtOO l.OC’-- ’ ’ 

n 3.: i 1 .OOEtOO 1 .a” 
,.,.,,,,,,m 6.d I I I 1 nnFsnn ?” 

Iron 1.8 

-.-.- “- 

IUt-UJ IC-“J 2.80E-09 

rimEi IJE-03 3.38E-09 
12E-02, , 1 I I 

. .““L. “.s r.dOE-03 1.28E-07 
18EtOl 1 1 I I I 1 l.OOEtOO 1 1 .OOE-03 1.88E-05 

I ^>^W^.. I I 
1 i?.1ut-WY 1 I I I I 

I 4 nnlr.nn I , I.““CT”” , 1 .OOE-03 2.18E-09 
1 1.92E-02 1 ] I I l.OOEtOO I 1 .OOE-03 1.92E-08 

WOEGWConstWCTE Devent 9/18/00 1256 PM 



SITE 6 -TABLE 7.1Oa. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 6 ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 
EPC 

1 .l ,P-Ttichlomethane 

Chloroform 

7.67E-04 

3.69E-03 

Vinyl Chloride 5.70E.04 

(total) 

1 .l,P-Trkhlorwthane 7 67E-04 

Chlorolon 

Vinyl Chloride 

Aluminum 

Arsenic 

Cadmium 

Chromium 

iron 

Thallium 

3.69E33 

5.70E-04 

6.51E+M) 

2 NE-03 

3 SE.03 

6.42E-02 

1.66E+Ol 

2.16E-03 

Vanadium 

I 

(1) Specify MediumSpecitii (M) or Route-Specitii (R) EPC selected lor hazard cakulation 

Total I uard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

7 4E.05 

7.4E.05 

2.lE-04 

3.9E-04 

5.4E-04 

5.9m4 

1.7E-02 

2.2E-04 

4.OE-03 

2 OE-03 

6.7E-03 

3.2E-02 

3.2E-02 

woaGwv VCTE Table7 9P0’W 12:s PM 



SITE 8 -TABLE E.lOa. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNOWATER 

SITE 6 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

P 
rhalation 1 .l ,2-Trichloroethane 7.67E-04 ma/L 3.99E-09 

Chloroform 3.69E-03 WL 4.72E-08 

Vinyl Chloride 570E-04 WL 3.08E-08 

(total) 

rermal 1 .l ,P-Trichloroethane 7.67E-04 mg/L 7.67E-04 

Chloroform 3.69E-03 mg/L 3.69E-03 

Vinyl Chloride 570E-04 WL 5.70E-04 

Arsenic 2.80E-03 mg/L 2.8OE-03 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor risk calculation 

Route 

EPC 

Units 

w/m 
mg/m” 

mglm” 

WL 

WL 

mslL 

ma/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 7.7E-12 wbday 5.6OE-02 OwkvJaYY’ 4.3E-13 

R 9.1E-11 WkvW 8.105-02 (mg/kg-day)” 7.4E-12 

R 5.9E-11 mg/kg-day 3.06E-01 bw+wW” 1.6E-11 

1 26E-11 

M 1 .ZE-06 w#a-daY 5.70E-02 OwWdaYY’ 6.9E-10 

M 5.6G06 mg/kg-day 6.108-03 Owh-dW’ 3.4E-10 

M 53E-09 mg/kg-day l.QOE+O6 owkt-day)” 1 .OE-08 

M 2.5E-09 mg/kg-day 150EtOO Mwh-daYY’ 3.6E-09 

1 l.SE-08 

Total Risk Across All Exposure Routes/Pathways 1.5E-08 

WO8GWConstWCJE Table&? 9/l 8100 12:50 PM 



SITE 8 -TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCUtiTlONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

CTE 
VPlUe 

CTE 
I 

Intake Equatlonl 
Rstkmald Model Name 

Daw Intake (;aIcuIatIons 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = l.ZEE-03 
Noncencer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(RME) = i.O8E+02 
Noncancer Dermal Intake(RME) = 3.15E+02 

Cancer Dermal Intake(CTE) = 1.83E+Ol 
Noncancer Dermal Intake(CTE) = 1.83E+02 

WOSGWAP -. TabI&1 Q/18/00 12.53 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: WI 1lQQ 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGlKG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM%VEk) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF I EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent -z t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 

IF tevent > 1’, DAevent = Kp x C x CF x ((tevenv(1 + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG’L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = EUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL 1 GW CONC. 1 IORGANIC OR] r (HR) tevent T (W 1 IKp(Cf#HR) 1 B 1 DAevent 

I 

1 1 7-Tfichloroethane 1 l::---- , , 
rm I 7.2OP03 1 0 I I l.lOE+OO I 2.! 

, 
. . ..Jrn 1 I&--- , , 

1211E-011 I 
Jlron 
Thallium 
Vanadium 

1 4.1 
1 4.00E-02 I 

WOBGWAdultRes Devent 9/16/00 12:53 PM 



SITE 6 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NONCANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 6. ABANWNED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 .I ,2-Trlchloroethane 

Chlorolonn 

Vlny( Chloride 

Aluminum 

ArSBtliC 

CXhllUm 

Chromium 

IfCn 

tk3lfptleSe 

ThalliUlll 

1.70E-03 

7.2OE-03 

9.2-3EM 

l.MIE+Ol 

5.3OE-03 

1.35E-02 

2.11E-01 

4.47E+Ol 

4.WE-03 

Chlarolorm 

Vinyl Chloride 

AJutinum 

AlSOlliC 

Catium 

Chromium 

l0-l 

Thallium 

Vanadium 

(IOU) 

1 ,I .P-Ttichlomelhane 

Chlorolorm 

4.WE-02 

1.70E-03 

7.2OE.03 

9.2OE-04 

1.66E+Ol 

5.30E-03 

1.35E-02 

2.1 lE-01 

4.47E+Ol 

4.WE-03 

4.WE-02 

1.70E-03 

7.20E.03 

IVinyl Chlodde I 9.20E-04 

I &WI 

(1) Specify MedumSpecib (M) or RouteSpecific (R) EPC selecled lor hazard calculation. 

Route 

EPC 

Units 

(trgfm’- min) 

(t-@m’- min) 

(mgm’- min) 

EPC 

Selected 

lor Hazard 

Calculation (I) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R 

R 

Intake 

(NanCancer) 

4.7E-05 

2.OE-04 

2.5E-05 

4.6E-01 

1.5E-W 

3.7E.04 

5.6E-03 

1 .ZE+W 

l.lE.04 

l.lE-03 

4.7E-06 

1.9E-05 

1.3E-06 

1 3E-03 

4.2E-07 

l.lEa 

3 3E-05 

3.6E.03 

3.2E-07 

3.2E-06 

1 OE-05 

5 lE-05 

6 6E-06 

4.00E-03 
1 .WEM 

1 .WE+W 

3.WE.04 

5.WE-04 

1.50EtW 

3.OOE-01 

2.WE.02 

7.WE-05 

7.WE.03 

4.WE.03 

l.WE-02 

l.WE+W 

3.WE-04 

125E-05 

3.75E-02 

3.WE-01 

7.WE-05 

162E.04 

Rab3rallGS 

Dose Units 

‘Ww’ay 

Reference 

Concentration 

=====m- 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

Relerence 
Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

wWW 
w@daY 

NA NA 

NA NA 

NA NA. 
NA NA 
NA NA 

NA NA 

zard index Across All Exposure RoutesPathways 

Hazard 

Quotient 

-=TYiz7 

2.OE-02 

4.6E-01 

4.6E-01 

7 4E-01 

3.9E-03 

4.1 E+W 

1.6EtW 

1.6E-01 

7.5E+W 

1.2E-03 

1.9E-03 

13E-03 

1.4E-03 

6 5E-02 

8 9E-04 

1.2E-02 

4.5E.03 

1.7E-02 

1.3E-01 

5.9E-01 

5.9E-01 

WOEGWId@Mes Table7 Page 1 of 1 911 e/o0 1:02 PM 



SITE 8 -TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ium: Groundwater 
urn Medium: Groundwaler 
we Point: Tap Water 

ulation: Resident 

WO9GWAdliltRes Table9 Page 1 of 1 911 BKJQ 139 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/l l/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent Y EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0” 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+36)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
@vent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CAL G 

1 ,l ,P-Trichloroethane 
Chforofom 
Vinyl Chloride 
Aluminum 
Arsenic 
Cadmium 

tW CONC. ORGANIC OR 1’ (HR) tevent T WR) Kp (CMIHR) I3 DAevent 
, MU INORGANIC? 
1 7.67fG04 i 0 1.40E+OO 1.67E-01 5.70E-01 8.40E-03 1.1 OE-02 5.49E-09 

I+00 1.87E-01 4.70E-01 8.90E-03 9.30E-03 2.54E-08 3.69E-03 0 1.1ot 
5.70E-04 0 !%lOE-01 1.67E-01 2.10E-01 1 7.30E-03 1 2.30E-03 1 2.15E-09 
6.51 E+bO i 1.67E-01 1 l.OOE-03 I 1 1.42E-06 
2.80E-03 i 1.67E-01 I I nnt=-n3 

,  ,  . . _ - -  “ ”  ,  ,  
I d fiRF-ii-l 

. . - - -  . -  

3.36E-03 i 1.67E-01 

Chromium 
Iron 
Thallium 
Vanadium 

-.--- -- ..-. - -. 1 .OOE-03 5.64E-10 
6.42E-02 i 1.67E-01 2.00E-03 2.14E-08 
1.88E+Ol I 1.67E-01 1 .OOE-03 3.15E-06 
2.18E-03 i 1.67E-01 1 .OOE-03 3.65E-10 
1.92E-02 i 1.67E-01 1 .OOE-03 3.20E-09 

WOBGW’ ‘SesCTE Devent 9llPIAo 12:53 PM 



SITE 8 - TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER, 

SITE 6. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

enafio Timetrame: Future 

m: Groundwater 
ure Medium: Gwndwaler 
we Point: Tap Waler 

or Pqn~lation: Resident I 
Receplor A& Ad& 

I 

ExposUre 

Route 

Chemical 

d Potentii 

Cmmm 

Medium 

EPC 

VdUe 

Medium 

EPC 

Unils 

EPC 

Selected 

lor Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Illtake 

I 

Intake 

(Non-Cancer) (Non-Cancer) 

9.6E-06 

4 7E-05 

7.3E-06 

l.lE-01 

3 6E.05 

4.3E-05 

6.2E-04 

2 4E-01 

2.6E-05 

Unils 

2.5E-04 
I 

1 OE-06 

4 7E.06 

3 9E-07 

2 6E-04 

a 6E-06 

1 OE-07 

3 9E-06 

5 8E-04 

6 7E-06 

mg/kDdaY 

5 9E-07 mglko-day 
I 

NA NA l.lE01 

NA NA 1.2Eal 

NA NA 8.7E-02 
NA NA 5 5E-04 
NA NA 6 iE-01 
NA NA 

NA NA 4.OE-01 

NA NA 3.5E-02 

1.6E+W 
NA NA 2.5E-04 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

4.7E-04 

2.6E-04 
2.9E-04 

6 3E-03 

1 OE-04 

19E-03 

9 5EU4 

Total t.mwd Index Across All Ex 

(1) Specify MediumSpecifc (M) or Rwle-Specif! (R) EPC selecled for hazard cakulaticn. 
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SITE 6 -TABLE 6.lla. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 6 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Exposure Chemical Medium Medium .Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

L 

Ingestion 1.12~Trfchlorwthane 7.67E-04 mg/L 7.67E-04 

Chloroform 3.69E-03 mglL 3.69E-03 

Vinyl Chloride 5.70E-04 mWL 570E-04 

Arsenic 2.60E-03 me/L 2.60E-03 

Dental I I I, i,2-Trichloroethane 

Inhalation 

ArseniC 
(total) 

1 .I .2-Trtchloroethane 

Chloroform 

2.60E-03 mg/L ZEOE-03 

7.67E-04 mWL 2.09E-04 

3.69E-03 mv- 1.21 E-Oj 

II Vinyl Chloride 

ltotall 

5.70E-04 mg/L 1 2.45E-04 

I I I 

(1) Specify Medium-Specific (U) or Route-Specific(R) EPC selected for risk calculation 

EPC Selected Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer S&e 
Factor 

Cancer Slope 
Factor Units 

Canwf 
Risk 

9.6E-07 

3.6~~06 

4.7E-06 

7.3E-07 

1 .OE-07 

4.7E-07 

3.9B06 

6.6E-09 

1.7E-07 

9.7E-07 

2.OE-07 

ma/kg-day 

mglkg-day 

mWkUw 
Wkt-day 

mglkg-day 

mglkg-day 

mglkg-day 

mgkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

5.70E-02 

6.lOE-03 

1.90E+00 

1.50EtOO 

5.70E-02 

6.10E-03 

1.90EtOO 

1.50E+OO 

5.6OE-02 

&lOE-02 

3.OOE-01 

(mW@-dW’ 
(mg/kg-day)-’ 

(mwkt-WY’ 
(mg/kg-day)” 

(mg/kg-day)” 

PWW-day)’ 
(mg/kg-day)” 

(mg/kg-day)-’ 

fmW@dwr’ 
(mg/kg-day).’ 

(mg/kg-day)-’ 

5.6E-06 

2.9506 

1.4E-06 

5.4E+3 

6.9606 

5.7E-09 

2.6E-09 

7.5E-06 

1.3E-06 
9.6E-06 

9.4E-09 

7.9E-06 

5.9E-06 

Total Risk Across All Exposure Routes/Pathways [ 7.1E-06 . 

WOBG’ \ResCTE Table8 Pi of 1 9/‘^“10 1:09 PM 



SITE 8 - TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

85XUCL 

234 

2 

15 

25550 

730 

95XUCL 

234 

2 

15 

o.,e7 

25.550 

0811~ Intake Galculations 
Ingestion Intake = (IR w x EF x ED) / (BW x AT) 
Derrnal Intake = (A x 2 V x ED x EF) I (BW x AT) 

Cancer ingestion Intake(RME) = 5.48E-03 Cancer Ingestion Intake(CTE) = l.ZZE-03 
Noncancer Ingestion Intake(RME) = 6.39E-02 Noncancer Ingestion intake(CTE) = 4.27E-02 

Cancer Dermal Intake(RME) = 3.82E+Ol Cancer Dermal Inlake(CTE) = 8.51 E+OO 
Noncancer Dermal Intake(RME) = 4.46E+02 Noncancer Dermal Intake(CTE) = 2.98E+02 

WOBGWChildRes TaMA- 9/1em 1:12 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: owl 1100 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

‘ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLV ABSORBED DOSE (h&Z&G/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAVS) 

FOR INORGANICS: DAevent = Kp x C x &went x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T Y levenff3.141592654)0.5 

IF tevent > t*, DAevent = Kp x C x CF x ((tevenU(1 + B)) + (2T x ((1+38)/(1 + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO Cd) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOBGW’ ‘9es Dawn: 9P”‘Qo 1:12 PM 



SITE 8 -TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCUIATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) specily MedumSpecllk (M) M Rwle-Specifk (R) EPC selected for hazardcalculation. 
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SITE 6 -TABLE 6.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

do Timeframe: Future 
m: Groundwater 

posure Medium: Groundwater 
sure Point: Tap Water 
ptor Popubtbn: Resident 

Chembal 
of Potential 

Chloroform 

Vinyl Chbdde 

Arsenic 

7.20E-03 mg/L 7.20E-03 WL 
9.20E-04 mg/L 9.20E-04 mg/L 
53OE-03 me/L 53OE-03 WL 

(total) I I I I 
1 .l p-Trtchloroethane 1.70E-03 mglL 1.70E-03 

‘Chloroform 

dium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

Units 

Cancer Slope 
Factor 

Cancer Sbpe 
Factor Units 

Cancer 
Risk 

5.70E-02 

B.lOE-03 

1.9OEtOO 

OWwWK’ 

MWwJw~’ 
(mg/kg-day)’ 

5.3E-07 

2.4E-07 

9.6E-06 

M 2.9E-05 mgkg-day 1.50E+OO mu&f-day)-’ 4.4E-95 

5.4E-05 

M 5.7h07 mglkg-day 5.70E02 OWkvdaYF’ 3.2E-06 

w&-dw 

wM-W 
mgkg-day 

mgrkg-day 

1.50Et00 

5.60E-02 

6.lOE-02 

3.CbE-01 

7.6E-06 
4.3E-07 

li 
2.3E-07 

1.7~~06 

1 .OE-06 

Total Risk Across All Exposure Routes/Pathways L 5.7E4Ki4 

WOBGW’ “4Res Table8 Paom 1 of 1 9/lB/BO 1:12 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9l11lQQ 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD = DERMALLY ABSORBED DOSE (MaGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < 1“ DAevent = 2Kp x C x CF x (6T x teventi3.141592654)05 

IF tevent > 1’, DAevent = Kp x C x CF x ((tevent/(l + 6)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lWOO0 CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
6 = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

AL 1 GW CONC. 1 IORGANIC ORI 1 1’ (HR) 1 went T VW Kp (CMIHR) 
I 

0 DAevent 

1 ,l ,P-Trichloroethane 
Chloroform 
Vinyl Chloride 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Iron 
Thallium 
Vanadium 

(m9N INORGANIC? 

7.67E-04 0 1.40E+OO 1.67E-01 5.70E-01 6.40E-03 1 .l OE-02 5.49E-09 

3.69E-03 0 1 .l OE+OO 1.67E-01 4.70E-01 8.90E-03 9.30E-03 2.54E-08 

5.70E-04 0 5.1 OE-01 1.67E-01 2.1 OE-01 7.30E-03 2.30E-03 2.15E-09 

8.51E+OO i 1.67E-01 1 .OOE-03 1.42E-06 
2.80E-03 i 1.67E-01 1 .OOE-03 4.68E-10 

3.38E-03 .i 1.67E-01 1 .OOE-03 5.64E-10 

6.42E-02 I 1.87E-01 2.00E-03 2.14E-08 
1.88E+O? i 1.67E-01 1 .OOE-03 3.15E-06 
2.18E-03 i 1.67E-01 1 .OOE-03 3.65E-10 

1.92E-02 I 1.67E-01 l.OOE-03 1 3.20E-09 
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SITE 9 -TABLE 7.12~1. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 6 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

&urn: Grwndwater 

ure Medium: Grwndwater 

ure Point: Tap Water 

Receptor Popllalion: Resident 

Exposure 

RWlE 
Chemical 

of Potenlial 

Concam 

gesliwl 

3mlal 

1.1.2-Tdchloroalhane 

Chlorolom, 

Vinyi Chloride 

Alutinum 

Awnic 

Cabnium 

Chrcmium 

Inal 

ManQanese 

ThalliUfll 

Vanadium 

(total 

1 ,i ,2-Trichloroethane 

Chiorolonn 

Vinyl Chloride 

Aluminum 

Afssnic 

CadmiUltl 

Chmmium 

IrOn 

Thallium 

IVlnfl Chlotids 

Medium 

EPC 

V&S 

7.67E-04 

3.69E-03 

5.70E.04 

6SlE+OO 

2.6OE-03 

3.36E-03 

6.42E-02 

1 .MEtOl 

2.16E.03 

1.92E-02 

7.67E.04 

3 69E.03 

5 70E-04 

6.51 E+OO 

2 6OE.03 

3.38E-03 

6.42E-02 

lME+Ol 

2.16E-03 

1.928-02 

7.67E-04 

3.69E-03 

5.70E-04 

Medium 

EPC 

Units 

RoUta 

EPC 
ValtJ.3 

(1) Specify Medium-Specific (M) or Route-Specilii (R) EPC selected lor hazard calculation 

WOOGWr %CTE Table7 

Flwte 
EPC 
Units 

EPC 

Selected 

lor Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R 

A 

P? ?f 1 

1 Units I I Units I 

3.3E-05 

1.6E-04 

2.4E-05 

3.6E-01 

1.2E-04 

1.4E-04 

2.7E-03 

6.1E-01 

9 3E-05 

6.2E04 
I 

1.6E-06 

7.6E-06 

6.4E-07 

4.2E.04 

1.4E-07 

1.7E-07 

6.4E-06 

94E-04 

1 lE-07 

1 ME-02 

1 .?OE+OO 

3.OOE-04 

5.OOE.04 

1.5OE+00 

3.OOE-01 

2.OOE-02 

7.OOE-05 

1 tOE.02 

1 .M)E+OO 

3.WE-04 

1.25E-05 

3.75E-02 

3.OOE-01 

7.OOE-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.6E-01 

4.OE-01 

2.9E.01 

1 BE-03 

2.7E+OO 

1.3&W 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.6E-04 

4.2E-04 

4.6E-04 

1.3E.02 

1 7E-04 

3.1 E-03 

1.6E-03 

9.5E-07 

7 6E-06 

1.62E-04 NA NA 5 2E-03 

2.6E-02 
NA NA 

4 5E-05 1 Moday 1 6.6OE-05 I m~lko-day I NA NA 1 5.3E-01 

I-’ “00 1:04 PM 



SITE 6 - TABLE 6.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 6 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

w Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Arsenic 2.60E-03 mslL 2.60E-03 mglL M 

NW ~ 

Inhalation 1 .I ,P-Trichlorcethane 7.67E-04 mg/L 2.09E-04 (mglm’- min) R 

Chloroform 3.69E-03 mti t.21E-03 (mghn3- min) A 

Vinyl Chlodde 5.70~~04 mg/L 2.45E-04 (mglm’- min) R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk CalcUlatlOn. Total Risk Across All Exposure RouteeIPathways 

Units 

9.4E-07 

4..5E-06 

7.OE-07 

mg/kg-day 

mg/kg-day 

m@kg-day 

5.70E-02 

6. iOE-03 

1 .QOE+OO 

(mg/kg-dayr’ 
(mg/kg-dayr’ 

(mglkg-day)” 

5.3E-06 

2.7E-0.3 

1.3E-08 

WOBGWChildResCTE Table8 Page 1 of 1 9/I 8100 1:04 PM 



SITE 8 - TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

enario Timeframe: Future 

edium: Groundwater 

osure Medium: Air 

door Alr / Outdwr Ambient Air 

: Full Tie Worker 

Parameter Definltlon Intake Equation/ 

Model Name 

Exposure Frequency 

Exposure Duration 

Averaging Time (Cancer) 

Professional judgement Professional Judgement 

uallv Intake Calculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1 .lOE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8.57E-02 

WOBinhF”” TableQ1 9/l NO0 1:23 PM 



SITE 8. TABLE 7.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE S - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify MediumSpeciti (M) or Route-Speck (R) EPC selected far hazard calculation. 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

. R 

WOBinhFlW Table7 9/i s/o0 123 PM 



SITE 8 -TABLE 8.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenartt Timeframe: Future 

EEFr Air 

Receptor Population: Full Time Worker I 
Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Inhalation 1 .I .2-Trichloroethane 1.7QE-03 w#- 2.40E-06 

Chloroform 7.20E-03 mgn 3.81 E-05 

Vinyl Chloride 9.20E-04 me 2.57E-05 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

me/ma R 1.7E-07 mg/kg-day 5.60E-02 (mq/kPdayY’ 9.4E-09 

mg/m3 R 27E-06 mg/kg-day 8.1 OE-02 @v&f-day)-’ 2.2E-07 

mg!m3 A l .EE-06 mg/kg-day 3.00E-01 O’wkf-day)” 5.4Em07 

7.6E-07 

Total Risk Across All Exposure Router/Pathways 

WOBinV-“ Table8 9/l P”‘O I:23 PM 



SITE 8 _ TABLE 7.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TtME WORKERS TO INDOOR AIR 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYlAND 

(1) Specify Medium-Specific (M) or Rwte-Specik (A) EPC selected for hazard catculaticn 

WOBinhF’IWCTE Table7 911 S/O0 1:24 PM 



SITE 8 - TABLE 8.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 6 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

Rec&tor Age: Adult 

Exposure 

Route 

Inhalation 

Chemical 

of Potential 

Concern 

1 ,I ,P-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

Medium Medium 

EPC EPC 

Value Units 

7.67E-04 WL 

3.69E-03 mgR. 

5.70E-04 mEJL 

Route 

EPC 

Value 

1 .OEE-06 

1.95E-05 

1.59E-05 

Route 

EPC 

Units 

mgfm3 

ma/m’ 

mglm3 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

~~ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

6.7E-10 

1.7E-08 

5.3E-08 

7.lE-08 

7.1 E-08 

WOEinh’ ‘<TE Table8 9/f p ‘“q 1~24 PM 



SITE 8 -TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Paramste 

Route Code 

Parameter Dsfinltlon Units RME 
Value 

RME CTE 

Ratlonalel Value 

CTE 

Rationale/ 

Intake Equatlonl 

Model Name 

IRa lnhalatbn Pate of vdatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Tfme (Noncancer) 

(years) 
(hr/day) 

(W 
(days) 

2.5 EPA 1989a 

250 EPA 1993a 

25 EPA 1993a 

8 Professional judgement 

70 EPA 19898 
25,550 EPA 1989a 

2.5 EPA 1989a 

219 EPA 1993a 

9 EPA 1993a 

4 Professional Judgement 

70 EPA 1989a’ 
25,550 EPA 1989a 

I CairxIRaxETxEFxED 
BWxAT 

I 
(days; I 9,125 ~EPA 1989a I 3,285 IEPA 1989a I 

uailv Ifltake GaICUlatlOnS 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(FiME) = 6.99E-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 

Cancer Inhalation Intake(CTE) = 1 .lOE-02 
Noncancer Inhalation Intake(CTE) = 8.57E-02 

WOBlnhFTWout Table4-1 9/18/00 I:24 PM 



SITE 8. TABLE 7.14. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Spcific (R) EPC selected for hazard calculation. 

WOElnhFr -4 Table7 W’TXI 1:24 PM 



SITE 8 -TABLE 8.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Full Time Worker 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

1 ,1,2-Trlchloroethane 

Vinyl Chloride 

8.86E-09 mg/m3 R 

9.20E-08 mglm3 R 

9.20E-04 WL 4.97E-08 mglm3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

WOBlnhFTWout Table8 9it8fOO 1~24 PM 



Full Time Worker 

SITE S -TABLE 7.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8. ABANWNED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

3.69~-03 1 rng.k 1 4.72E-03 1 mg/m3 I R 

I Vinyl Chloride 5.7oE+l 3.OSE-03 mglm’ R 

Make 

(Non-Cancer) 

hake 

(Non-Cancer) 

Units 

Total Hazard Index 

(1) Specily MediumSpecih (M) or Rwte-Specific (R) EPC selected lor hazard catculattcn. 

WO8lnh~wtCTE Table7 S/18/W I:25 PM 



SITE 13 -TABLE 8.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Inhalation 1 .l ,2-Trichloroethane 7.67E-04 mg/L 3.99E-09 

Chloroform 3.69E-03 mg/L 4.72G08 

Vinyl Chloride 5.70E-04 m9fL 3.08E-08 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/m3 

mglm3 

mgfm” 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 4.4E-11 mg/kg-day 560E-02 (mg/kg-day).’ 2.5E-12 

R 5.2E-10 mglkg-day 8.10E-02 (mg/kg-day).’ 4.2E-11 

R 3.4E-10 mg/kg-day 3.OOE-01 (mg/kg-days’ l.OE-10 

1.5E-10 

4 Total Risk Across All Exposure Routes/Pathways 

W08lnhFTWoutCTE Table8 g/18/00 1:25 PM 



SITE 8 -TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Day Care Child 

Receotor Aae: Child 10-6 Years) 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Cair Chemical Concentration in Air (m4/m3) Derived EPA 1989c Derived EPA 1989c Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate (m3hr) 1.2 EPA 1996a 1.2 EPA 1996a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a BWxAT 

ED Exposure Duration (years) 6 Professional judgement 3 Professional Judgement 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989c 15 EPA 1989c 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989c 25,550 EPA 1989c 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989c 1,095 EPA 1989c 

uaiiv IntaKe C;aIculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 3.76E-02 Cancer inhalation Intake(CTE) = 8.23E-03 
Noncancer Inhalation Intake(RME) = 4.38E-01 Noncancer Inhalation Intake(CTE) = 1.92E-01 

WOBinh! ? Table4-I 9/l’ ,23 PM 



SITE 8 - TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ore Point: Indoor Air 

Receptor Population: Day Care Child 

1 ,1,2-Tdchloroethene 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

WOEinhDayCare Table7 S/l E/O0 1:23 PM 



SITE 8 -TABLE 6.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Inhalation 

I 

1 ,l ,P-Trichloroethane 

Chloroform 

Vinyl Chloride 9.20E-04 mg/L 2.57E-05 mglm3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

9.6E-07 mglkg-day 3.00E-01 (mg/kg-day).’ 

I I I 
I I I 

Total Risk Across All Exposure Routes/Pathwayr 

WOBinh re Table8 ?3 PM 



SITE 8 -TABLE 7 15a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Eqsure Medium: Air 

Exposure Point: Indoor Air 
Receptor Population: Day Care Child 

(1) Specify Medium-Specific(M) or Route-Specific (A) EPC selected for hazard calculation. 

Intake. 
I 

Reference 

I 

Reference 

I 

Reference 

I 

Reference 

I 

Hazard 

(Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

mg/kgdaY mUQ-dw 
NA NA 

I I I I 4.4E-02 

Total Hazard Index Across All Exposure Routes/Pathways 1 4.4E-02 

WOBinhDayCareCTE Table7 9/l 8KJO 1:23 PM 



SITE 8 - TABLE 8.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Inhalation 1 .l ,P-Trichloroethane 7.67E-04 mglL l.O8E-06 

Chloroform 3.69E03 mdL 1.95E-05 

Vinyl Chloride 5.70E-04 ML 1.59E-05 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mglma 

mglma 

mg/m3 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 8.9E-09 mglkg-day 560E-02 (mg/kg-day).’ 5.OE-10 

R 1.6E-07 mg/kg-day 8.1 OE-02 (mg/kg-day)” 1.3E-08 

R 1.3E-07 mglkg-day 3.00E-01 (mg/kg-day).’ 3.9G08 

5.3608 

Total Risk Across All Exposure Routes/Pathways 

W08inh reCTE Table8 9/l? ,23 PM 



SITE 8 - TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lj&amvko Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Adult 
I 

Cair Chemical Concentration in Air 

IAa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

(mU4 
(m’/hr) 

Wyslyear) 

(years) 

(hdday) 

(kg) 

(dw) 

- 
I 

RME 

Value 

Derived 

0.833 

350 

24 

24 

70 

25,550 

8,760 

RME 

Rationale/ 
Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

0.833 

234 

7 

24 

70 

25,550 

CTE 
Rationale/ 
Reference 

EPA 1969a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1969a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mgkg-day)= 

CairxIRaxETxEFxED 

BWxAT 

Daily IntaKe L;aIculatlons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 

WO8inhAdultRes TableC1 9l18lOO 1117 PM 



SITE 8 TABLE 7.16 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xposure Medium. Air 

xposure Point: lndwr Air 

Vinyl Chloride 9.20E-04 ML 2.57E-05 mijrn’ NA 
I 

7 20E-03 I mgn ms/m’ 

RI 7.OE-06 mg/kQ-daY mg/lcQ-day 
NA 

, I I I 

1 otal nazara lnaex Across All tzxposure nouredPathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WOBinhAt Table7 9/‘” -? 1:17 PM 



SITE 8 -TABLE 8.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 
for Risk 

Calculation (1) 

lhalation 1 .l ,P-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

1.70E-03 mg/L 2.40E-06 mg/m3 R 2.3E-07 

7.20E-03 mg/L 3.81 E-05 mg/m3 R 3.6E-06 

9.20E-04 WL 2.57E-05 mglma R 2.4E-06 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

mg/kg-day 560E-02 (mg/kg-day)” 1.3E-08 

mg/kg-day E.lOE-02 (mg’kg-day)’ 2.9E-07 

mg/kg-day 3.00E-01 (mg/kg-day).’ 7.2E-07 

1 .OE-06 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOIinhAdultRes Table8 9/18/00 1117 PM 



SITE 8 -TABLE 7.1%. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resident 

(1) Specify Medium-Specific (M) or Route-Speck (R) EPC selected for hazard calculation. 

WOBinhA; GTE Table7 9” ’ 1:17 PM 



SITE 6 - TABLE 816a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Resident 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOBinhAdultResCTE Table8 9/18/00 1:17 PM 



SITE 8 -TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Parameter Parameter Definition Units RME AME CTE CTE Intake Equation/ 

Route Code Value RatIonale./ Value Rationale/ Model Name 

Reference Reference 
-----c_c_____-___L____P 

Inhalation Cair Chemical Concentration in Air OWn3) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg!kg-day)= 

IRa Inhalation Rate of volatiles (m?hr) 0.833 EPA 1996a 0.833 EPA 1996a CairxIRaxETxEFxED 

EF E~osure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (Years) 24 EPA 1993a 7 EPA 1993a 

ET Exposure Time (hdday) 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) Ww 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a 

Daily IntaKe Galculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation IntakefRME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 

WO8lnhl .sout Table4-1 9/l’ ‘:I9 PM 



SITE 8. TABLE 7.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 8 - ASANWNED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Groundwater 

UK? Medium: Air 

(t) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard CalCUlatiOn 

WOSlnhAdultResout Table7 9/18/00 1:19 PM 



SITE 8 -TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

inhalation 

Chemical 

of Potential 

Concern 

1 ,l ,P-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

Medium Medium 

EPC EPC 

Value Units 

1.70E-03 mg/L 

7.20E-03 mg/L 

9.20E-04 mgR 

Route 

EPC 

Value 

8.86E-09 

9.20E-08 

4.97E-08 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/m3 R 

mg/m3 R 

mg/m3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPG selected for risk calculation. 

Intake 

[Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 
Risk 

4.7E-09 mg/kg-day 3.00E-01 (mgkg-day).’ 1.4E-09 

I I I 1 2.1E-09 

Total Risk Across All Exposure Routes/Pathways 1 2.1E-09 
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SITE 8 -TABLE 7.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium Groundwater 

we Medium: Air 

(1) Specify Medium-Specib (M) or Route-Specific (R) EPC selected for hazard calculation. 
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SITE 8 -TABLE 8.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

lhalation 1 ,1,2-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

7.67E-04 mg/L 3.99E-09 mglma R 

3.69503 mg/L 4.72E.08 mglma R 

5.70E-04 w& 3.08E08 mg/m3 R 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

7.3E-11 

8.8E-10 

5.6E-10 

mg/kg-day 560E-02 (mg/kg-day)” 

mg/kg-day 8.10E-02 (mgkg-day).’ 

mg/kg-day 3.00E01 (mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

4.1E-12 

7.OE-11 

1.7Eto 

2.4E-10 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 8 -TABLE 4.18 

Exposure 

Route 

inhalation 

i 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Child (O-6 Years) 

aramete 

I 

Parameter Definition 

Code 

Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

Averaging Time (Noncancer) 

Rationale/ 

CTE 
Value 

Derived 

0.5 

234 

2 

24 

15 

25,550 

730 

CTE 

Rationale/ 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CairxIRaxETxEFxED 

BWxAT 

uauv IntaKe 1;alcuIations 
inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

WOBinhChildRes TableC1 9/l 8/00 1:20 PM 



SITE 8 -TABLE 7 18. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Relerence Hazard 

Concentration Quotient 

(1) Spwly Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

Units 

WOEinhC’ Table7 9/“‘‘1 1:20 PM 



SITE 8 -TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Nswc-WHITE OAK. SILVER SPRING, MARYLAND 

cenario Timeframe: Future II 
edium: Groundwater 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Inhalation 1 ,l ,P-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

1.70E-03 ma/L 2.40E06 mg/m3 

7.20E-03 mg/L 3.81E05 mg/m3 

9.20E-04 mg/L 2.57E-05 mg/m3 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

intake 

(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

31 1’7E-06 I mglkg-day 3.00E-01 1 (mglkg-day).’ 

I I 

Total Risk Across All Exposure Routes/Pathways 

W08inhChildRes Table8 9/18/00 1:20 PM 



SITE 8 -TABLE 7.18a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
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SITE 8 _ TABLE 8.18a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

> 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure 

Route 

Inhalation 

Chemical Medium 

of Potential EPC 
Concern Value 

1 ,l,P-Trichloroethane 7.67E-04 

Chloroform 369E-03 

Vinyl Chloride 5.70E-04 

Medium 

EPC 

Units 

WL 

mg/L 

mg/L 

Route 

EPC 

Value 

1 .OBE-06 

I.95505 

159E-05 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mglm” R 

mglm3 R 

mglm3 R 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

1.6E-08 

2.9E-07 

2.3E-07 

mg/kg-day 5.60E-02 (mgfkg-day).’ 

mgfkg-day 8.1 OE-02 (mg/kg-day)” 

mg/kg-day 3.00E-01 (mg/kg-day).’ 

Total Risk Across All Exposure Routes/Pathways 

8.9E-10 

2.3E-08 

7.OE-08 

9.4E-08 
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SITE 8 -TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air-’ 

Exposure Point: Ambient Air 

Receptor Population: Resident 

Recentor Aon. Child 

Parameter Parameter Definition 

Code 

Cair Chemical Concentration in Air 

IRa Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

EW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

0Wm’) 

(m’ihr) 

(days/year) 

(years) 

(hr/day) 

(kg) 

(days) 

(days) 

RME 

Value 

Derived 

0.5 

350 

6 

24 

15 

25,550 

2,190 

RME 

Rationale/ 

Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

0.5 

234 

2 

24 

15 

25,550 

730 

CTE Intake Equation/ 

Rationale/ Model Name 

Reference 

EPA 1989a Chronic Dally Intake (CDI) (mg/kg-day)= 

EPA 1969a CairxiRaxETxEFxED 

EPA 1993a SWxAT 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 

uailv IntaKe Gaiculatlons 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

WO8lnhl :sout TableC1 9/l 22 PM 
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SITE 8 -TABLE 7.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Speciftc (R) EPC selected for hazard calculation. 
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SITE 8 -TABLE 8.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

~swc-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 1 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receotor Aoe: Child (O-6 Years) 

Exposure 

Route 

Inhalation 

Chemical 

of Potential 

Concern 

1 ,1,2-Trichloroethane 

Chloroform 

Medium 

EPC 

Value 

1.70E-03 

7.20E-03 

Vinyl Chloride 

hotel) 

9.20E-04 

I 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

mg/L 4.97E-08 mg/m3 R 

I I I 

Intake 

(Cancer) 

5.8E-10 

6.OE-09 

3.3E-09 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Total Risk Across All Exposure Routes/Pathways 11 1.5E-09 
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SITE 8 -TABLE 7.19.z CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYIAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard Calculation. 
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SITE 8 -TABLE 8.19a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Inhalation 

Chemical 

of Potential 

Concern 

1 ,1,2-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

Medium Medium 

EPC EPC 

Value Units 

7.67E-04 mg/L 

3.69E-03 WL 

570E-04 mg/L 

Route 

EPC 

Value 

3.99E-09 

4.72E-08 

3.08E-08 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mglm3 R 

mg/m3 R 

mg/m3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

59E-11 

8.9E10 

4.5E-10 

mglkg-day 5.60E-02 (mg/kg-day).’ 

mg/kg-day 8.1 OE-02 (mg/kg-day)’ 

mg/kg-day 3.00E-01 (mg/kg-day)” 

Total Risk Across All Exposure Routes/Pathways 

3.3E-12 

5.6E-11 

1.4E-10 

1.9E-10 
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SITE 8 -TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 8 - ABANWNED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Worker 
ReceptOr Age: Adult 

Medium EXpSLlre 

Medium 

--=I== $I Soil 

roundwater 1 Water 1,2-Tnchloroethane 1,2-Trichloroethane 

Total Risk Across Groundwater / Ai 7.6E-07 

Total Risk Across All Media and All Exposure Routes 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 8-9. 

TableSFTWBFiME xis 9/l 4/00 9:46 AM 



SITE 8 -TABLE 9.la CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FULL TIME WORKER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcmogenic Hazard Quotient 

Total Risk Across Groundwater 

Total Lwer HI = 

Total Risk Across All Media and All Exposure Routes Total CNS HI = 4 5E-02 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table 8-18. 

TableSF Exls 9/i Y46 AM 



SITE 8 -TABLE 9 2 REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE / UTILITY WORKER 

SITE 8 ABANWNED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Exposure 

Medium II Chemical 

I 

Non-Carcinogenc Hazard Quotient Chemical 

Point 

I 

Inhalation Inhalation Primary Ingestion 

Target Organ 

CNS 6 EE-03 

CNS 3 0604 

Liver 

Liver 

mmundogical. NatIs 

Sktn. Vascular 

K1dlley 

NOAEL 

LiveuBlwdXil Tract 

EXpoSUre 

Routes Total 

6 OE02 

1.6E-03 

Dermal 

E.OE-08 

Exposure 

Routes Total 

1.2E-07 Arcclor-1260 

MangSlE-Se 

Soil 4 2EO8 

5.3E-02 

1.3E.03 

5.OE-12 

7.5E-11 

ISE-10 

9.4E-05 

1 5E-C-t 

2 lE-04 

2 2E04 

1 4E-02 

14E.04 

1.9E.03 

7.2E-04 

9.4E-05 

1 .EE~O‘l 

21E-04 

2 2E-04 

1 4E-02 

,4E-04 

1 SE-03 

7.2E-04 

Dundwater 7 7E-09 

3 4E-09 

8 2EO8 

3 OE-05 

I I Liver 

2 EE-03 
” 

Total Risk Across Surface Soi 

Total Risk Across Groundwate 

Total Hazard Index Across All Media and All Exposure Routes [ 8 2E-02 ” 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total CNS HI = 

Total Skin HI = 

Total immune System HI = 

Total Kidney HI = 

Total Blood HI = 

Total Vascular HI = 

Total GI Tract HI = 

9/l 4100 9.46 AM 



SITE 8 TABLE 9 2a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE/UTILITY WORKER 

SITE 8 - ARANDONED CHEMICAL DISPOSAL PIT 

Scenario Timeframe. Future 
Receptor Population: Maintenance/Utility Woher 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Chemical Non-Carcinogenic Hazard Quotient Exposure 

Medium 

Chemical 

nhalation Ingestion lnhalatlon Dermal 

5 3E~O3 

1.3E-C4 

Exposure 

Routes Total 

7 OE-03 

21E-04 

Primay 

Target Organ 

CNS 

CNS 

Soil 3.8Ea 2.9E.09 

6.2E-10 

3 IE-10 

9.lE-09 

3.4E-09 

1 7E-03 

7 4E-05 

2 OE-13 

35E-12 

8 4E-12 

roundwater 6 2E-10 

3.lE-10 

9 2E-09 

3 4E-09 

Liver 

Liver 

2.lE-05 

3 9E-05 

5.4E-05 

5 9E-05 

1.7E-03 

2 2E-05 

4 OE-04 

2 OE-04 

6.7E-04 

2 1 E-05 

4 3E-05 

5 4E-05 

59E-05 

1 7E-03 

2 2E-05 

4 OE-04 

2 OE-04 

6 7E-04 

3 9E-06 

mundogical, Nails 

Skin, Vascular 

Kidney 

NOAEL 

mr/8lwdGl Tract 

Total Hazard Index Across All Media and All Exposure Routes 1 OE-02 

Total Liver HI = F[ 

Total Risk Acre.% 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes [p-zE==j 

Total Immune System HI = 

Total Kidney HI = 

Total BloOa HI = 

Total Vascular HI = 

Total GI Tract HI = 

5 4E-05 

1.7E-03 

4.OE-04 

4 OE-04 

TableSlv ~TE.xls 91’ 7.46 AM 



SITE 8 -TABLE 9.3 REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 -CONSTRUCTION WORKER 

SITE 6 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Populatiow Constrwtiw Worker 

Medfum Exposllre 

Medium 

‘oundwater Water 

Chemical 

4 lE-O.3 

Carcinogenic Risk 

lnhalatior 

1.9E-12 

2.9E-11 

5 6E-11 

1.6E-08 

1.5E-09 

6.7E-10 

1 .bE-06 

72E-09 

Total Risk Across Surface Soi 

Total Risk Across Groundwate 

I Chemical 

1.2.Ttichloroethane 

Non-Carcinogenic Hazard Quotient 

Total Risk Across All Media and All Exposure Routes 11 

CNS 1 1.6E-01 

bmundoglcal. Nails 

Skin, Vascular 

Kidney 

2 7E-01 

CNS 1 71E-03 6 7E-03 

4 7E-04 

2.9E-04 7 7E-04 

1 ,E-03 

1 ,E-03 

6.6E-02 

7 IE-04 

9.4E-03 

3.6E-03 

NOEL 1 4E-02 

Total Hazard Index Across All Media and All Expa~ 

NOAEL 1 

verBlcw.VGl Tract 

Liver 
I 

Inhalation Dermal Exposure 

Routes Total 

4 3E-01 

14E-02 

4 7E-04 

1 lE-03 

1 1 E-03 

1 IE-03 

6 SE-02 

71E-04 

9 4E-03 

3 6E-03 

1.4E-02 

5 4E-01 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Immune System HI = 

Total Kidney HI = 

Total Blood HI = 

Total Vascular HI = 

Total GI Tract HI = 
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SITE 6 -TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& - CONSTRUCTION WORKER 

SITE 6 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population Construction Worker 
nn,,,, 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

roundwater Water 

Subsurface Soil Manganese 

Mercury 

Onsite 1 ,l .2-Trtchloroethane 
Chlorolorm 

Vinyl Chloride 

Aluminum 
Arsenic 

Cadmium 

Chromium 

1rCfl 

Thallium 

Vanadium 

4 3E-13 

7.4E-12 

1 BE-1 1 

Manganese 

Mercury CNS 3 5E-03 1 3E-03 4 9E-03 

6.9E-10 6 9E-10 1.1.2.Ttichloroethane Liver 21E-04 2 lE-04 

3 4E-10 3 5E-10 Chlorolonn Liver 7 4E-05 3 9E-04 4 7E-04 

1 .OE-06 1 .OEO6 Vinyl Chloride 

Aluminum mmundcgical, Nails 5 4E-04 5 4E-04 

3.8E-09 3 6E.09 Arsenic Skin, Vascular 5 9E-04 5 9E.04 

Cadmium Kidney 1 7E-02 1 7E-02 

Chromium NOAEL 2.2E-04 2 ZE-04 

IlOn LiverBlood/GI Tract 4.OE-03 4 OE-03 

Thallium Liver 2.OE-03 2 OE-03 

Vanadium NOEL 6.7E-03 6 7E-03 

I .__^1 -...a. 4.--.> l-d-.. 
Total Risk Across Surface 

Tota Risk Across Groundwate 

Total Risk Across All M&a and All Exposure Routes -1 

Total Lwr HI = 

Total CNS HI = 

Total Skin HI = 

Total Immune System HI = 

Total Ktdney HI = 

Total Slocd HI = 

Total Vascular HI = 

Total GI Tract HI = 
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Scenario Timeframe: Future 
Receptor Popuatiom Recreational User 
Receptor Age: Adult 

SITE 6 -TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& - ADULT RECREATIONAL USER 

SITE 6 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Manganese CNS 2.6E-03 5 6E-02 6.tE-02 

Mercury CNS 1 iE~03 1 4E-02 1 5E~02 

I 

Total Risk Across Surface Soil 14E-07 Total Hazard Index Across All Media and All Exposure Routes 7 6E-02 

k Across All Media and All Exposure Routes K 11 I 4E-07 

TableSRecUserBRME.xls 9/14/00 IO:07 AM 



SITE 8. TABLE 9.4a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& ADULT RECREATIONAL USER 

SITE 8 ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

Mercury CNS 4 9E-05 2 5E-04 

Total Hazard Index Across All Media and All Exposure Routes 

3 OE-04 

k Across All Media and All Exposure Routes 

TableSi BCTE.xls 9/l fi ‘307AM 
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SITE 6 -TABLE 9 5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ADOLESCENT TRESPASSER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Manganese 

MeWry 

CNS 1.4E-02 1 IE-01 

CNS 5 6E-03 2 6E-02 

Total Hazard Index Across All Media and All Exposure Routes 

1 3E-01 

3 2E-02 

k Across All Medn and All Exposure Routes 

TableSTrespBRME.xls 9l14lOO IO:07 AM 



SITE 6 TABLE S.Sa. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& ADOLESCENT TRESPASSER 

SITE 6. ABANWNED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcmgenic Risk 

Surface Soil Arcclor-1260 

Manganese 

MeWry 

9 SE09 7.6E.09 1 6E-06 Arcclor-1260 

Manganese CNS 1 SE-03 6 ZE-03 6 1 E-03 

Mercuty CNS 2 6Ec4 4 6E-04 7 4E-04 

Total Risk Across Sudace Soil 1.6E-06 Total Hazard Index Across All Media and All Exposure Routes 6 6E-03 

k Across All Media and All Exposure Routes gls,,, 

TableQTr TE.xis g/lb’ “IO7 AM 



SITE 8 -TABLE 9 6 REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -DAY CARE CENTER CHILD 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Center Child 
aa*antnr ana ,%#lrl ,rLG “as”?\ 

Total Risk Across Surface Soil]! l.OE-06 /I Total Hazard Index Across All Media and All txposure Houtes 

Total R!sk Across Groundwater I Ai 4.lE-07 1 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total CNS HI = 

TableSDayCare8AMExls 9/i 4/00 IO:07 AM 



StTE 8 -TABLE 9 6a CENTRALTENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP&-DAY CARE CENTER CHILD 

SITE 8 ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Center Child 
ReceptOr AQa Child (O-6 Yeas) 

Exposure 

Medium 

Soil 

Exposure 

Ppint 

surface Soil 

Chemical 

roclor-1260 

Ingestion 

7 2E-08 

Carcinogenic Risk 

Inhalation Dermal 

6.1 E-08 

Outdoor Air Vinyl Chloride 1 3.9E-08 1 

Total Risk Across Surface SC 

Total Risk Across Groundwaterl A 

----I 
Chemical Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion tnhalatian Dermal 

Routes Total Target Organ Routes Total 

1 3E-07 Aroclar-1260 

Manganese CNS 4.6E-02 1.6E-01 2 1 E-01 

MWXQ CNS 6 3E03 1 3E-02 I 9E-02 

5 OE-10 1 .I .2-Ttichloroethane LlVer 

1 3E-06 Chloroform LIVeI 4 4E~02 4 4E-02 

3.9E-08 

1.3E07 

Vinyl Chtonde 

Total Hazard Index Across All Media and All Exposure Routes 

]I 53E-08 

Total R!sk Across All Media and All Exposure Routes 

TableSDc ‘3CTE.xls S/IA’ “IO7 AM 
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SITE 6 -TABLE 9 7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RtSKS AND HAZARDS FOR COPCs . FUTURE ADULT RESIDENT 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Non-Carcinogenic Hazard Quotient Medium Exposure 

Medium 

Carcinogenic Risk Chemrcat 

I 

Inhalation EXpoSUre 

Routes Total 

5 7E-02 1.3E+O6 1 3E+W 

2 3E-02 3 OE-01 3 2E-01 

1.2E-02 

2.OE-02 

1 2E-03 

1 9E-03 

1 .P-Trichloroethane 13E02 

7 ZE-01 7 4E-01 

4 6E-01 

4 9E-01 

8 2E-01 

4 7E03 

ver/Bl~Gl Tn 41E+O9 

1 6EtW 

1 7E-01 

2.5E-06 Total Hazard Index Across All Media and All Exposure Routes 1 OEtOl 

u 97E-05 
k J 

4 6E-01 

4 BE-Ot 

7 4E-01 

3 SE-03 

4.1EtOO 

16E+txl 

16E-01 
- 

1 3E~03 

1.4E-03 

8 5E-02 

6.9E-04 

1.2E-02 

4.5E-03 

1.7E-92 
- 

Ingestion nhalation 

2.1 E-07 

1 7E-05 

1.6E-06 

3 SE-07 2.1 E-06 

9.2E-06 

4.OE-08 

8 7E-07 

2 1 E-07 

roundeater tflE-07 

4 1 E-07 

1 6E-05 

7.5E-05 

1 .P-Trtchloroethane 

Toti sk Across Surface So 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes 

Total Skin HI = 

Total Immune System HI = 

Total Ktdney HI = 

Total Blood HI = 

Total Vascular HI = 

Total GI Tract Hi = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 8-9. 

Table9AdultRes8RME.xIs 9/l 4/00 10: 11 AM 



SITE 8 - TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FUTURE ADULT RESIDENT 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

LiverBlw~Gl Trac 

NOTE: 

Total Risk Across Groundwate j/==Eq 

Total Risk Across All Media and All Exposure Routes 

Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and 

The total risks from inhalation of itdoor air, outdoor air, and air while showering are presented separately in Table 8-18. 

risks from while showering 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Tolal Immune System HI = 

Tolal Kidney HI = 

Total Blmd HI = 

Total Vascular HI = 

Total Gf Tracl HI = 

TableSAc 9CTE.xls 9JlA’ ‘X11 AM 



SITE 8 -TABLE 9.6 REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SITE 8 ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

mmunolcgcal. Nail 

iverlBlomUGI Tra 

Total Risk Across Suttace S 

Total Risk Across Groundwate 

1.9E-06 

5 BE-05 

Total Risk Across All Media and All Exposure Routes 11 6.OE-05 [ Total CNS HI = 

Total Hazard Index Across All Media and All Exposure Routes 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 8-9. 

Total her HI = 

Total Skm HI = 

Total Immune System HI = 

Total Kidney HI = 

Total Blmd HI = 

Total Vascular HI = 

Total GI Tiacl HI = 

TableSChildRes8RME.xIs 9/l 4/00 10: 10 AM 



SITE 8 -TABLE 9 Ba. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FUTURE CHILD RESIDENT 

SITE 8 ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

m 
Receptor Population: Restdent 

-----I Chemical Carcinogenic Risk Non~Carcinogenic Hazard Quot~enl Chemical 

nhalatior Dermal Inhalation Dermal Primary 

Target Organ 

CNS 

CNS 

Liver 

Liver 

9 BE-02 1 7E-01 2.7E-01 

1 3E-02 1 3E-02 2 7E-02 

8 2E-03 41E-04 8 6E-03 

1 6E-02 6 4E-01 7 6E-04 6 6E-01 

nmundcgical, Nai 

Skin, Vascular 

Kidney 

NOAEL 

iver/Blood/GI Trac 

Liver 

NOEL 

IS 3 6E-01 4 ZE-04 

4 OE-01 4 6E-04 

2 9E-01 1 3E-02 

1 8E-03 1 7E-04 

:t 2.7E+00 3 1 E-03 

1.3EtO’J 1 6E-03 

1.2E-01 5.2E03 
- - - 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

3 6E-01 

4.OE-01 

3 OE-01 

2 OE-03 

2 7E+00 

1.3E+00 

1 ZE-01 

6.2E+OO 

Routes Total 

1 OE-07 4.3E-08 

2.7E-09 

1.3E-09 

3 5E-08 

1.5E-07 

roundwater 5 3E-08 

2 7E-08 

1.3E-06 

51E-06 

1 3E-08 

1 3E-07 

1 5E-07 

6 9E-08 

1 6E-07 

1 5E-06 

5 1 E-06 

hloroform 

inyi Chloride 

luminum 

/ 1 .l .PTfichlorot?thane 

rsenic 

admium 

Chromium 

IrOn 

hallium 

1 1 ,P-Tnchloroelhane 

Toti sk Across Surface SO 

Total Risk Across Groundwale 

Total Liver HI = 

Total Skin HI = 

Total immune System HI = 

Tolal Risk Across All Media and All Exposure Routes 11 7.OE-06 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 8-18. Total GI Tract HI = 

BCTEXIS 9llC 7.10AM TableSC! 
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SITE 8 -TABLE 10 1 REASONABLE MAXIMUM EXPOSURE @ME) 

RISK ASSESSMENT SUMMARY - DAY CARE CENTER CHILD 

SITE 8 - ASANWNED CHEMICAL DlSPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Groundwater I Ai 

Total Risk Acms All Media and All Exposure Routes 

TablelODayCare8RME.xIs g/14/00 10.41 AM 



SITE 8. TABLE 10.2 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FUTURE ADULT RESIDENT 

SITE 6 ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Point 

Chemical Non-Carcinogenic Hazard QUOtient Carcinogenic Risk 

Dennal 

EwSUre 

Medium 

1.2E-03 

/ 

1 9E-03 

1.4E-03 

1.2E-02 

4 5E-03 

Exposure 

Routes Total 

1 3E-02 

7 4E-01 

4 SE-O1 

41E+W 

16EtCO 
I 

Ingestion Ingestion Inhalation 

2.1EO6 

9.2E.06 

4 OE-06 

6 7E-07 

2.iE-07 

3.9Ea7 

9.1 EJJ7 

4.1 E-07 

1.6E-05 

7.5E-05 

1 2E-02 

2 OE-02 

4 6E-01 

4.lEcOO 

1 6E+O3 

2 lE07 

1 7E-06 

1 6E-06 

Total Risk Acres! 

7 2E-01 

iver/Blwd/Gl Tra 

Thallium Liver 

Total Hazarc lex Across All Media and All Exposure Routes 6.9E+00 

Total Risk Across Groundwate 

Total Liver HI = 

Total Skin HI = 

Total Blood HI = 

Total Vascular HI = 

Total GI Tract HI = 

Total Risk Across All Media and All Exposure Routes l.OE-04 11 

9/l/ 7.48 AM Table1 0, 



SITE 8 TABLE 10.2~3. CENTRAL TENDENCY EXPOSURE GTE) 

RISK ASSESSMENT SUMMARY - FUTURE ADULT RESIDENT 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Across Groundwate 7.OE-06 1 

Total Skin HI = 

Total Risk Across All Media and All Exposure Routes Total Vascular HI = 

TablelOAdultRes8CTE.xls 9/l 4/00 IO:49 AM 



SITE 6 -TABLE ,O 3 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY _ FUTURE CHILD RESIDENT 

SITE 6 ABANDONED CHEMICAL DISPOSAL PIT 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

I Ingestion 1 lnhalakon 

eriEtlo+lfGl Tra 

Total Risk Across I Media and All Exposure Routes 

Total Risk Across Groundwate 5.7E-05 J1 

Total Risk Across All Media and All Exposure Routes 

EXpo.SlIte 

Routes Total 

2 6E+00 

3.2E+@l 

1 lE+@l 

l.lE+CO 

1 BE+OO 

9 SE+OO 

3 7Et00 

2 3E+Ol 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Immune System HI = 

Total Kidney HI = 

Total Blood HI = 

Total Vascular HI = 

Total GI Tract HI = 

Table10 ?s8RME.xls 9/l! ‘0:54 AM 



SITE 8 - TABLE IO 3a CENTRAL TENDENCY EXPOSURE (GTE) 

RISK ASSESSMENT SUMMARY _ FUTURE CHILD RESIDENT 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

ExpoSUre 

Medium 

Exposure 

Point 

Carcinogenic Risk 

inyi Chloride 

rsenic 

on 

Total Risk Across Groundwate 6.8E-06 

Total Risk Acmss All Media and All Exposure Routes 

Total Liver HI = 

Total Skin HI = 

Total Blood HI = 

Total Vascular HI = 

Total GI Tract HI = 

TablelOChildRes8CTE.xls 9/i 4/00 IO:53 AM 



Shower Model 

Volatilization From Showering - RME 
Source: Foster & Chrostowski, 1987. 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter 
Ra 
Ds 
Dt 
Fr 
sv 
ts 
d 
Tl 
Ts 
ml 
ms 

Value IDefinition 
0.0251air exchange rate, (mine’) 

15 shower duration, (min) 
2C total time in bathroom, (min) 
1 C shower water flow rate, (Urnin) 
12 shower room air volume, (m3) 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl, (cp) 
0.616 water viscosity at Ts, (cp) 

3.96 mass transfer coefficient, (min) 

Chemical 

1 ,1,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

cw MW H KI Kg KL Kal Cwd S SxK 

(mg/L) (g/mole) (atm-m3/mol (cm/hr) (cm/hr) (crn/hr) (cm/hr) mg/L RaxCF 

1.70E-03 1.33E+02 9.12E-04 l.l5E+Ol 1 .l OE+03 9.03E+OO l.l9E+Ol 5.56E-04 4.63E-04 4.32E-02 

7.20E-03 l.l9E+02 3.66E-03 1.22E+Ol 1 .17E+03 1 .14E+Ol 150E+Ol 2.83E-03 2.36E-03 519E-02 

9.20E-04 6.30E+Ol 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+Ol 4.75E-04 , 3.96E-04 . 6.82E-02 

GWvat 8.~1~ Shower Model P: 9/20/00 ‘5 PM 



Vapor Intrusion from Groundwater - RME 
Source: ASTM E 1739-95 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter I Value /Definition 

H IChemical specific IHenry’s Law Constant, (cm3-H,0)/(cm3-air) 

ER 
Lb 
Lcrack 

n 

hw 
hv 

LQW 
Dws 

0.00023 enclosed space air exchange rate, Usec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 
0.01 areal fraction of cracks in foundation/walls, (cm’-cracks/cm*-total area) 

5 thickness of capillary fringe, (cm) 
295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm2/sec) 
Dcrack 

Dcap 

D-S 

Dair 
Dwater 
theta-as 

theta-ws 

theta-T 

theta-acap 
theta-wcap 

theta-wcrack 

Theta-acrack 

Chemical specific effective diffusion through foundation cracks, (cm’/sec) 
Chemical specific effective diffusion through capillary fringe, (cm*/sec) 
Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm%.ec) 
Chemical specific diffusion coefficient in air, (cm’lsec) 
Chemical specific diffusion coefficient in water, (cm*/sec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H,0/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 

0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H,0/cm3-soil) 

0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1 ,I ,2-Trichloroethane 
Chloroform 

yinyl Chloride 

cw 

(mg/L) 
1.70E-03 
7.20E-03 
9.20E-04 

Dair Dwater S H’ DS Dcap Dws Dcrack VFl VF Cair 
(cm%ec) (cm*/sec) mg/L (cm*/sec) (cm*/sec) (cm*/sec) (cm%ec) (mg/m3) 
7.80E-02 8.80E-06 4.42E+O3 3.74E-02 6.09E-03 5.58E-05 2.17E-03 6.09E-03 l.O5E-04 1.41 E-03 2.40E-06 
l.O4E-01 1 .OOE-05 7.92E+O3 1.50E-01 &12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 3.81 E-05 
l.O6E-01 1 1.23E-06 2.76E+O3 l.llE+OO 8.27E-03 1.39E-05 7.59E-04 8.27E-03 3.67E-05 2.79E-02 2.57E-05 

GWvaporlnt8,xls Vapor Intrusion - GW Page 1 of 1 9/20/00 12:15 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 0912OIOO 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: fntake= s~~~A~~~E~$ 
a 

WHERE: K=: 
IRsr, = : 

s=: 
EF=: 
ED=: 

BW=: 
ATc=: 
Atn = : 
R, = : 

CF=: 

3.96 Mass transfer coefficient (min) 
10 Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
350 Exposure Frequency (days/year) 

24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 
6.025 Air exchange rate (min.‘) 

1 .OOE+03 Convesrion Factor (Um3) 
Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

7.4E-03 (min-m3-shower)/(kg-day) 

2.2E-02 (min-m3-shower)/(kg-day) 

GWinh? tskf3.xls ShowerRisks Pw .,4 9/20/r ‘17 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR Alli 
DATE: 09/20/00 

CHEMICAL 

1 ,l ,PTrichloroethane 
Chloroform 
Vinyl Chloride 

Lifetime Cancer Reference 
S Chronic Daily Chronic Daily Slope Dose 

(mcjm3- min Intake Intake Factor 
- shower) (mg/kslday) (m&t/day) (mg/kg/dayY’ (mg/kg/day) 
4.63E-04 3.4E-06 1 .OE-05 5.60E-02 
2.36E-03 1.8E-05 5.1E-05 8.10E-02 8.60E-05 
3.96E-04 2.9E-06 8.6E-06 3.00E-01 

Total 

Lifetime 
Cancer 

Risk 

1.9E-07 
1.4E-06 
8.8E-07 
2.5E-06 

35.4% 1 NA I NA 
100.0% 1 5.9E-01 1 100.0% 

GWinhalationrisk8.xls ShowerRisks Page 2 of 4 9/20/00 12:17 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake= “~~~~~~‘,‘$ 
2 

WHERE: 

Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

K= 
IR,,, = 

s= 
EF= 
ED= 

BW= 
ATc = 
Atn = 
R, = 

CF= 

8.7E-03 
1 .OE-01 

3.96 Mass transfer coefficient (min) 
IO Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
350 Exposure Frequency (days/year) 

6 Exposure Duration (years) 
15 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,190 Averaging time for noncarcinogenic exposures (days) 
0.025 Air exchange rate (min.‘) 

1 .OOE+03 Convesrion Factor (Um3) 

(min-m3-shower)/(kg-day) 
(min-m3-shower)/(kg-day) 

GWinhl sk8.xls ShowerRisks Pag ‘4 9/20/r .17 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

CHEMICAL 

1 ,l ,PTrichloroethane 
Chloroform 
Vinyl Chloride 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(ms/m3- min Intake Intake Factor Risk Risk Quotient 

- shower) (m&t/day) (mgIkg/day) (mflslday)’ (mgiktiday) 
4.63E-04 4.OE-06 4.7E-05 5.60E-02 2.3E-07 7.7% NA NA 
2.36E-03 2.OE-05 2.4E-04 8.1 OE-02 8.60E-05 1.7E-06 56.9% 2.8E+OO 100.0% 
3.96E-04 3.4E-06 4.OE-05 3.00E-01 1 .OE-06 35.4% NA NA 

Total 2.9E-06 100.0% 2.8E+OO 100.0% 

GWinhalationrisk8,xls ShowerRisks Page 4 of 4 9/20/00 12: 17 PM 



Shower Model 

Volatilization From Showering - CTE 
Source: Foster & Chrostowski, 1987. 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter Parameter 
Ra Ra 
Ds Ds 
Dt Dt 
Fr Fr 
sv sv 
ts ts 
d d 
Tl Tl 
Ts Ts 
ml ml 
ms ms 

Value IDefinition 
0.025 

1c 
1= c 
1C 
12 
2 
1 

292 
316 

0.984 
0.616 

2.19 

air exchange rate, (min-‘) 
shower duration, (min) 
total time in bathroom, (min) 
shower water flow rate, (Umin) 
shower room air volume, (m3) 
shower dropler drop time, (set) 
shower droplet diameter, (mm) 
calibration water temperature, (K) 
shower water temperature, (K) 
water viscosity at Tl , (cp) 
water viscosity at Ts, (cp) 
mass transfer coefficient, (min) 

Chemical 

1 ,1,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

cw 
(mg/L) 

7.67E-04 
3.69E-03 
5.70E-04 

MW H KI 
(g/mole) (atm-m3/mo (cm/hr) 
1.33E+02 9.12E-04 l.l5E+Ol 
l.l9E+02 3.66E-03 1.22E+Ol 
6.30E+Ol 2.71 E-02 1.67E+Ol 

Kg KL Kal Cwd S SxK 

(cm/hr) (cm/hr) (crn/hr) mg/L RaxCF 
1.1 OE+03 9.03E+OO l.l9E+Ol 2.51 E-04 2.09E-04 2.39E-02 
l.l7E+03 1 .14E+Ol 1.50E+Ol 1.45E-03 1.21 E-03 2.87E-02 
1.60E+03 1.66E+Ol 2.18E+Ol 2.94E-04 2.45E-04 , 3.77E-02 

GWva! ,8CTE.xls Shower Model p: ’ 9/20/00 ‘9 PM 



Vapor Intrusion from Groundwater - CTE 
Source: ASTM E 1739-95 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

Parameter 

H 

ER 
Lb 
Lcrack 
n 
heap 
hv 

LCJW 
DWS 

Dcrack 

Dcap 
DS 

Dair 
Dwater 
theta-as 
theta-ws 

theta-T 
theta-acap 

theta-wcap 

theta-wcrack 

Theta-acrack 

Value Definition 
;hemical specific Henry’s Law Constant, (cm3-H,0)/(cm3-air) 

0.00023 enclosed space air exchange rate, Usec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 
0.01 areal fraction of cracks in foundation/walls, (cm2-cracks/cm’-total area) 

5 thickness of capillary fringe, (cm) 
295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

;hemical specific effective diffusion coefficient between groundwater and soil (cm’/sec) 
Chemical specific effective diffusion through foundation cracks, (cm*/sec) 

:hemical specific effective diffusion through capillary fringe, (cm’/sec) 

;hemical specific effective diffusion coefficient in soil based on vapor concentration, (cm%ec) 
ihemical specific diffusion coefficient in air, (cm%ec) 

ihemical specific diffusion coefficient in water, (cm*/sec) 
0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H,0/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 

0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H,0/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm’-H,0/cm3-soil) 

0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

GWvaporlnt8CTE.xls Vapor Intrusion - GW Page 1 of 1 9/20/00 12:19 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF.VOLATlLES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT- CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 

WHERE: K= 
IRsh = 

s= 
EF= 
ED= 

BW= 
ATc = 
Atn = 
R, = 

I CF= 
Unit Dose 
Lifetime Chronic Daily Intake = 
Chronic Daily Intake = : 

8.OE-04 (min-m3-shower)/(kg-day) 

8.OE-03 (min-m3-shower)l(kg-day) 

2.19 Mass transfer coefficient (min) 
10 Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
234 Exposure Frequency (days/year) 

7 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 
0.025 Air exchange rate (min.‘) 

1 .OOE+03 Convesrion Factor (Um3) 

GWinhz iskBCTE.xls ShowerRisks PaC ‘4 9/20/r “2’0 PM 
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IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT- CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

:HEMICAL 

,I ,2-Trichloroethane 
:hloroform 
finyl Chloride 

Lifetime Cancer Reference Lifetime Percent Hazard 
s Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient 

(mg/m3- mln Intake Intake Factor Risk Risk 
- shower) (mgncslday) (mg/kg/day) (m@kg/day~’ (m&j/day) 
2.09E-04 1.7E-07 1.7E-06 560E-02 9.4E-09 6.4% NA 
1.21 E-03 9.7E-07 9.7E-06 8.1 OE-02 8.60E-05 7.9E-08 53.5% l.lE-01 
2.45E-04 2.OE-07 2.OE-06 3.00E-01 5.9E-08 40.2% NA 

Total 1.5E-07 100.0% 1.1 E-01 

GWinhalationrisk8CTE.xls ShowerRisks Page 2 of 4 

Percent 
Hazard 

Quotient 

NA 
100.0% 

NA 
100.0% 

9/20/00 12:20 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake= “~~~~~~‘,‘~~ 
a 

WHERE: K= 
IRsh = 

s= 
EF = 
ED= 

BW= 
ATc = 
Atn = 
R, = 

CF= 

2.19 Mass transfer coefficient (min) 
10 Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
234 Exposure Frequency (days/year) 

2 Exposure Duration (years) 
15 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
730 Averaging time for noncarcinogenic exposures (days) 

9.025 Air exchange rate (min-‘) 

1 .OOE+03 Convesrion Factor (Um3) 
Unit Dose 
Lifetime Chronic Daily Intake = 1 .l E-03 
Chronic Daily Intake = : 3.7E-02 

(min-m3-shower)/(kg-day) 
(min-m3-shower)/(kg-day) 

GWinhE isk8CTE.xls ShowerRisks Pat ‘4 9/20/’ ‘:20 PM 



IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

:HEhlICAL 

,I ,2-Trichloroethane 
;hloroform 
‘inyl Chloride 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(ms/m3- min Intake Intake Factor Risk Risk Quotient 

- shower) (m@kg/clay) (mg!kglday) (mg/kg/day~’ (mglkdday) 
2.09E-04 2.2E-07 7.8E-06 5.60E-02 1.3E-08 6.4% NA NA 
1.21 E-03 I .3E-06 4SE-05 8.10E-02 8.60E-05 1 .OE-07 53.5% 5.3E-01 100.0% 
2.45E-04 2.6E-07 9.2E-06 3.00E-01 7.9E-08 40.2% NA NA 

Total 2.OE-07 100.0% 5.3E-01 100.0% 

GWinhalationrisk8CTE.xls ShowerRisks Page 4 of 4 9/20/00 12:20 PM 
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SITE 9 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

3eceptor EXpoSUre on-site/ -Wpe of 

Age Route off-site Analysis 
Ratlonale for Selection or Exclusion of Exposure Pathway 

1 . . I Ingestion 1 On-site 1 Qua”t(2) ~Excavation/constructicn or intrusive activities may OCCur at the site. 

Exposure 

Medium 

:ubsurface Soil 

Air 

Scenario 

Timeframe 

FuNIre 

Receptor Population 

MaintenanceAJtilityl 
Construction Workers 

Maintenance/Utility/ 
Construction Workers 

Exposure Point 

Entire Site 

npcrs and Patticulates in 
Air - Entire Site 

Medium 

AOUII 

Adult 

Denal On-site 

Inhalation On-site 

Quant Excavation/construction or inttxive activities may occur at the site. 

Qlml(3) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 

Generic SSLs (4)for transfers from soil to air. 

Exposure to surface soil may occur if potential receptors are exposed during 

lbsurface Soil(1 

hII Potential Receptors, i.e., 
Workers, Recreational 

Users, Trespassers, Day 
Care Center Children, and 

Future Residents 
Surlace Soil 

I Ingestion 
Mt. Child. 

,dolescent 

I Dermal 

On-site Quantg) typical receptor-related activities, such as digging end playing. 

I 

Exposure to surface soil may cccur if potential receptors are exposed during 
On-site Gua”t(2) typical receptor-related activities. such as digging and playing. 

Entire Site Surface Soil 

Air 

tll Potential Receptors, i.e., 
Workets, Recreational 

Users, Trespassers, Day 
Care Center Children, and 

Future Residents 

MaintenanceiUtilityl 

Construction Workers 

Exposure is evaluated qualitatively by a comparison 01 site data to USEPA 
Generic SSLs (4)fortransfers from soil to air. 

Excavation/construction or intrusive activities may occur at the site. 

Surficial aquifer is not expected to be used as a domestic water supply. 

apcrs and Patticulates ir 

Air - Entire Site 

dult, Child, 
,dclesce”t ‘“hafatic” 

Adult 
Ingestion 

Derntal 

dult. Child, 
Ingestion 

Groundwater 

Full-time Employees, 
Recreational Users, 

Trespassers, Day Care 
Center Children 

Surficial aquifer is not expected to be used as a domestic water supply. 

Although it is unlikely that shallow groundwater at the site would be used as i 

Although it is unlikely that shallow groundwater at the site would be used as i 
domestic water supply. This scenario is included to aid in future risk 

On-site 

On-site 

Groundwater Surficial Aquifer 

Ingestion 

Adult and 
Child 

Residents 

On-site 
management decisions. 

I to volatile organic compounds volatilizing from exposec 
I outdoor ambient air. Quant 

Workers may be 
groundwater intc 

chant 
Workers may be 
groundwater intc 

None 
Exposure cf recr 
minimal. 

exposed to volatile organic compounds volatilizing from 

t indoor and outdoor ambient air. 

eational users to vapors from groundwater is expected to be 

Adult 

Adult 

Adult 

Inhalation 

Inhalation 

Inhalation 

Outdoor 
On-site 

Indoor and 
Outdoor 

On-site 

Outdoor 
On-sita 

Maintenance?Jtilityl 
Construction Worlters 

Full-time Workers 

Recreational Users 

Trespassers 
Air passers to vapors from groundwater is expected to be 

idolescent Inhalation 
Outdoor 

None 
Exposure of tres 

On-site minimal. 

Child Inhalation ~~~~~ Quant 
Children may be 
- ._.._ _I ._._.__ :_._ 

exposed to volatile organic compounds volatilizing from 

I , “,, “,.” , lgrcunuwa~er INJ indoor ambient air. 

. . ,. --> 1 Indoor and 1 IFuture residents may be exposed to volatile organic compounds volatilizing 

Day Care Center Children 

Residents Ac_“!‘.a!to 1 Inhalation Outdoor Quant lfrcm groundwater into indoor and outdoor ambient air and while bathing or 



scenario 
Timeframe 

Future 

Medium EXpoSUre 

Medium 
Exposure Point 

SITE 9 - TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

Receptor Population 
Receptor Exposure on-site/ Type of 

Age Route off-site Analysis 
Rationale for SelectIon or Exclusion of Exposure Pathway 

MaintenanceNtilityl 
Ingestion On-site NLNW Minimal exposure is anticipated. 

Construotion Workers 
Adults 

Demlal On-site auant 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

Full-time Workers Adults 
Ingestion On-site None Minimal exposure is anticipated. 

Dermal On-site None Minimal exposure is anticipated. 

Ingestion On-site 
Recreational Users Adults 

Quant Receptors may be exposed during on-site activities. 

On-Site Ditches and 
Dermal On-site Quant Receptors may be exposed during on-site activities. 

Sudace Water 
Paint Branch Creek ingestion On-site Quant 

Trespassers 
Receptors may be exposed while trespassing on-site. 

Surface Water 
Adolescent 

Dermal On-site Quart1 Receptors may be exposed while trespassing on-site. 

Day Care Center Children Child 
Ingestion On-site None Minimal exposure is anticipated. 

Dermal On-site None Minimal exposure is anticipated. 

Adult and 
ingestion On-site Quant 

Although the scenario is unlikely, a residential scenario is included to aid in 

Resident 
future risk management decisions. 

ChiM 
Dental On-site Quant 

Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions. 

Air 
Vapors from Water in On- 

site Ditches 
All Potential Receptors 

Adult, Child, lnha,ation 
Adolescent 

On-site None Minimal exposure is anticipated. 

MaintenanceNtilityl 
Construction Workers 

Adults 
Ingestion On-site 

Dermal On-site 

Quant 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

&ant 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

Sediment Sediment 
On-Site Ditches and 
Paint Branch Creek 

Full-time Workers Adults 
Ingestion On-site None Minimal exposure is anticipated. 

Dermal On-site None Minimal exposure is anticipated. 

Recreational Users Adults 
Ingestion On-site Quant Receptors may be exposed during on-site activities. 

Dermal On-site Quant Receptors may be exposed during on-site activities. 

Trespassers Adolescent 
Ingestion On-site Quant Receptors may be exposed while trespassing on-site. 

Dermal On-site Quant Receptors may be exposed while trespassing on-site. 

Day Care Center Children Child 
Ingestion On-site None Minimal exposure is anticipated. 

Dermal On-site None Minimal exposure is anticipated. 

Ingestion On-site Quant 
Although the scenado is unlikely, a residential scenario is included to aid in 

Resident 
Adult and future risk management decisions. 

Child 
Dermal On-site Quant 

Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions. 

Footnotes: 

1 Subsurface soil is defined as soil collected from depths greater than 0.5 feet below ground surface (bgs) 

2 Quantitative. 

3 Qualitative. 

4 Soil Screening Levels (USEPA, May 1996). 



SITE 9 -TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTlAL CONSTITUENTS OF CONCERN -SUBSURFACE SOIL 
SITE 9 - INDUSTRIAL WASTWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 3 

ci 
Exposure Medium: Subsurface Soil 

Potential RatIonale for 
Minimum Maxlmum Location of Detection 

Mlnlmum 
Range of Concentration 

Risk-Based 

Maxlmum Frequency Nondetects Used for 
Background PCOC 

Potential 
ARAW PCDC Contaminant 

CAS Number Chemical Concentration ARAW 

(1) 
Quallfler 

Concentration TBC Del&Ion or 
(1) Concentration (1) (2) Screening (3) 

Value (4) Screening 
TBC Value 

Flag 

Level (5) Source SelectIon (6) 
108-10-l 4-MethyiS-pentanone 0.001 J 0.002 J m&g 09.SB12-1012 3112 0.011 .0.012 0.002 NA 630 N NA No BSL 

NA 

- 67-64-1 Acetone 0.007 J 0.012 J m&3 OP-SB09CUT 2i12 0.005 0.012 0.012 NA 780 N 0.6 SSL-MIGR No BSL 

100000 SSL-INH 
Ethylbenzene 0.001 J 0.001 J wvw 09.SBO7-1012 1112 0.011 0.012 - 0.001 NA 780 N 0.7 SSL-MIGR No BSL 100-41-4 

400 SSL-INH 

Methylene Chloride 0.062 0.062 m@kg 09-SBO2-1012 1112 0.002 0.022 - 75-09.2 0.062 NA 85 c 0.001 SSL-MIGR No BSL 

13 SSL-INH 

79-01-6 Ttichlomethene 0.001 J 0.005 J me/kg 09-5819-1012 3/12 0.011 0.012 - 0.005 NA 58 C 0.003 SSL-MIGR No BSL 

5 SSL-INH 

1330-20-7 Xyienes, Total 0.006 J 0.006 J mfie 09-SBO7-1012 l/l2 0.011 0.012 - 0.006 NA 16ooO N 9 SSL-MIGR No BSL 

410 SSL-INH 

120-12-7 Anthracene 0.061 J 0.061 J me/kg 09.SBObCUT l/9 0.37 0.41 - 0.061 NA 2300 N 590 SSL-MIGR No . . ..w- 
NA 

206-44-O Fluoranthene 0.17 J 0.17 J m@w OOSBOS-CUT l/9 0.37 0.41 _ 0.17 NA 310 N 210 SSL-MIGR No BSL 

NA 

.- Phenanthrene 0.19 J 0.19 J me/kg 09.SB03CUT l/9 0.37 0.41 _ 0.19 NA 160 N NA No .BSL 85-01-8 

NA 

129-00-O Pyrene 0.19 J 0.19 J ms2Ja 09sSBOJ-CUT l/9 0.37 0.41 - 0.19 NA 230 N 210 SSL-MIGR No BSL 

NA 

N NA No BKG 7429-90-5 Aluminum 897 J 15900 mgncg 09.SBO6-1214 12/12 15900 NA 76M) 

NA 

- 7440-36-o Antimony 0.35 L 0.35 L wW Og-SBO4.1012 l/l2 0.24 1.1 0.35 NA 3.1 N 0.3 SSL-MIGR No BSL 

NA 

7440-3&2 Arsenic 0.27 4.7 m&g 09-SBO4-1012 9112 1.4-4.2 4.7 NA 0.43 c 1 SSL-MIGR No BKG 

750 SSL-INH 
7440-39-3 Barium 1.6 70.2 mgkg 09-SBO6-1214 10112 4.5.6 78.2 NA 550 N 82 SSL-MIGR No BSL, BKG 

690000 SSL-INH 

744041-7 Berytlium 0.16 L 1.9 ma/kg 09.SBO5-1012 4/l 2 0.06 0.53 - 1.9 NA 16 N 3 SSL-MIGR No BSL 

1300 SSL-INH 

7440-43-g Cadmium 1.1 1.1 me/kg 09-SB06-1214 1112 0.25 1.3 - 1.1 NA 7.8 N 0.4 SSL-MIGR No BSL 

1800 SSL-INH 

Calcium 12.1 916 wm 09-SB05-1012 5112 9.61 916 NA NA No 7440-70-2 NUT, BKG 

NA 

-r**n~*-r.n Phrnrnillrn 2.3 I 34.2 mgikg 09.SB19-1012 12/l;! 34.2 NA 23 (7) N 2 SSL-MIGR No BKG 
,.,.,“-..-Y “IVVIIII”... 

270 SSL-INH 



SITE 9 -TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - SUBSURFACE SOIL 
SITE 9 -INDUSTRIAL WASTWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 3 

CAS Number Chemical 

7440-46-4 Cobalt 

7440-50-6 copper 

7439-89-6 Iroll 

7439-92-1 Lead 

7439-95-4 Magnesium 

7439-96-S Manganese 

7439-97-6 Mercury 

7440-02-O Nickel 

7440-09-7 Potassium 

7702-49-2 Selenium 

7440-28-o Thallium 

7440-62-2 Vanadium 

7440-66-6 Zinc 

22.9 J 5570 

1.3 L 1120 J 

0.06 0.89 J 

4.1 18 

75.4 3950 

I I I 

4.41 I 6.76 

14.9 1 . 246 I 

Associated Samoles: 

09-SBO2-1012 09-SB13-0610 

OO-SBOS-CUT 09-SB14-1012 

09sSBO4-1012 09SBlC1214 

09SB051012 09SB151214-D 

048806-1214 09-SB141012 

09-~9907-1012 

09-5906-1214 

09-5912-1012 

Concantratlon 

I 

mw% 1 09.5906-1214 1 12/12 

I I 

ma/kg 09-SB06-1214 12/12 

ms/ks 09sSBO6-1214 11712 

I I 
m&g 09-5905-1012 6/12 

1 

mgkg 09-SBO6-1214 5112 

I I 
mg&g 09.SBO51012 9/12 

I 

mg/kg 09-8815-1214-D 4/l 2 

I I 

me/kg 1 09-5806-1214 1 1112 

I I 

w% 09-SBO6-1214 7112 

Range of 
Nondetects 

(2) 
1.5. 3.3 

7.1 - 16 

1.4 

0.45 - 0.47 

0.11 _ 0.32 

1.6-4 

158 - 3650 

0.32 - 0.34 

0.25 - 0.26 

12.8 

0.66 - 9.1 

20.5 - 36.3 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations are within background levels, a comparison of site concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not significanty different from background, that 

chemical was not selected as a PCOC. 

Concentration 

Used for 
Background 

Screening (3) 
Value (4) 

18.9 NA 

46.7 NA 

50500 NA 

9.3 NA 

5570 NA 

1120 NA 

0.89 NA 

18 NA 

3950 NA 

1.2 NA 

0.5 NA 

56.7 NA 

76.1 NA 

Risk-Based 

PCOC 

Level 5 

-t 
470 N 

-Tic-p 

-t 
2300 N 

-t 
2.3 (10) N 

Potential 
Potential 

ARARl 
ARARI 

TBC Value 
TBC 

Source 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.1 SSL-MIGR 

10 SSL-INH 

7 SSL-MIGR 

13000 SSL-INH 

NA 

NA 

0.3 SSL-MIGR 

NA 

0.04 SSL-MIGR 

NA 

300 SSLMIGR 

NA 

620 SSL-MIGR 

NA 

NA 

NA 

I 
No 1 NTX 

No 1 NTX 

Definitions: 

ARAfUTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not ApplicabWNot Available. 

PCOC = Potential Constituent of Concern 



SITE 9 -TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTlAL CONSTITUENTS OF CONCERN - SUBSURFACE SOIL 
SITE 9 - INDUSTRIAL WASTWATER DISPOSAL AREA 306 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 3 OF 3 

CAS Number Chemical 

Mlnimum 
Concentration 

(1) 

Mlnlmum 
QuaIffier 

Maxlmum 
Concentration 

(1) 

Risk-Based Potential Rationale for 
Locatlon of Detection Range of Concentration 

Background PCOC 
Potential 

ARAW PCOC Contaminant 
Maxlmum Nondetects Used for Frequency 

Screening (3) 
Value (4) Screening 

ARAW 

TBC Value 
TBC Flag Deletion or 

Concentration (1) (2) Level (5) Source Selection (6) 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of lE-6 for carcinogens (denoted with a ‘c’ llag) (USEPA, Region Ill, April 1999). 

6 The chemical is selected as a PCOC k the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 Hexavalent Chromium. 

6 OSWER soil screening level for residential land use (USEPA, July 1994) 

9 Manganese-Nanfood 

10 Mercury as Mercuric Chloride 

Bolded values indicate that the maxlmum concentration exceeds the speclfled crlterlon. 

SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) (USEPA, May 1996) 

SSL-MIGR = Soil Screening Level for migration from soil to groundwater, Dilution and Attenuation 

Rationale Codes: 

For Selection as a PCOC 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCCC Screening Level 

NUT = Essential Nutrient 

NTK = No Toxicity Information 
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CAS Number Chemical 

Minimum 

Concentration 
Mlnlmum 

Maximum 

Qualifier 
Concentra6on 

Maxlmum Units 
Location of 

(1) (1) 
Qualifier 

Maxlmum 

Concentration 

71-55-6 

79-3-i-5 

67-M-l 

l,l,l-Trichlomethane 

1,1,2,2-Tetrachloroethane 

AC&?tOflCJ 

0.34 J 0.34 J Pan_ 9GW440001 

3.3 3.3 Ia- 9GWC60001 

12 L 12 L UaiL 9TW0010001 

171-43-2 IBenZXle I 0.19 1 J ! 0.19 1 J 1 uOiL 1 9TWOOlOOOl 

75-27-4 Bromodichloromethane 0.32 J 0.92 J Pan 9GW550001 

74-03-9 Bmmonwhane 0.24 J 0.24 J UN- 9GW030001 

56-23-5 Carbon Tetrachloride 0.24 J 0.58 J PwL 9GW020001 

;-1,2-dichlomethene 1 0.21 4.9 I 9GWl 

.m-!=thdhnM)phthalate 1.7 1 J .I 3 1 J I!@-1 9GWI 
Ih,l I 13 I J I lA 1 .I 1 UOL 1 9GW 

117-81-7 61 “\- -...,... ““,, ,060OOl 

84-74-2 Di-n-butyl phtha.-.- I ..- I - I I - I ,” , --..580001 

50-29-3 4,4”DDT 1 0.0049 1 J 1 0.0949 1 J 1 I& 1 9TWOO20001 

5103-71-g aloha-Chlordane I 0.29 I I 0.31 I I pti 1 9GWOlOOOl-D 

“.“” .- & L(““‘...u “*,,-.“..,.- 
I 

“._. 
I I “._” 

I 
,-c - , --uVOlOOOl-D 

1024-57-3 Heptachlor Epoxide I nni3 I .I I nnix I .i ‘I m/L I 9nuoo20001 I _.- .- I -.- .- ,” _..--- 

7429-90-5 Aluminum I 140 I I lOl3OOn I 1 I&L _ 1 9GW57Ss 0001 

7440-36-o Antimony 2 I 2 re/L 9GW830001 

7440-38-2 Arsenic 2 25 Pa/L 9GW050001 

7440-39-3 Barhum . -. I 13 .- I I .I - I 360 --- I UOR ” nGws7sOOOl _-.._.- 

7440-41-7 Ba., .._. rrvllium I I 8.3 I I 8.3 I I 1 uaR - 1 9GW57S ~~ --ooo1 

7440-43-g Cadmium I 26.9 I I 26.9 I 1 I&L 1 9GW040001 

7440-70-2 Calcium 1050 J 62200 I@- 9GWC140001 

7440-47-3 Chmmium 4.7 193 I@. 9TW0010001 

7440-48-4 Cobalt 4.6 07.5 K Id- 9GW57S.0001 

7AAO-50-A ..- -- - Conner --rr-. I 3.1 I I 129 t UalL - 9GW57SOOOl 

7439-89-6 IIron I 169 1 J 1 136000 1 J 1 Pfl 1 9GW57SOOOl 

7439-92-1 ILead 1.2 I I 56.7 I 1 FOIL i 9GW57SOOOl 

7439-95-4 Magnesium I 1030 I 1 14000 1 1 WL 1 9GW57SOOOl 

7439-96-5 Mannanaa ..LI -..-- 
I 

134 .-. 
I 

I 
I 

193” ._-_ I 
I 

i us/L I 9GW830001 ” 

7439-97-6 Me.-, m:unl I I 023 i K I 12 .- I I I UCVL I _ , 9GW050001 

7440-02-o Nickel I a.3 ! I 85.8 ! 1 PC!JL 1 9GW070001 

7440-09-7 IPotassium ! 1250 ! 1 11800 I I y9iL 1 9GWC140001 

7762-49-2 S&.“i, I-n ,._...“.,. I 
I 

91 b.” I 
I 

I 
I 

,A* --.- I 
f 

I us/L I , row- , 9nwnsnon1 - - . - - - - - 

7440-23-5 SC-... k-km7 I I AMO .- .- I I 1 47ROO 1 I ..___ 1 UOIL I 9GW440001 1 

7440-62-2 Vanadium I 2.4 I I 209 I 1 POIL 1 9GW580001 

7440-66-6 Zil 

_ 

,c I 8.1 1 J 1 627 I J 1 p& 19GWBLD3670001 

Detectlon 
Range of 

I I 

Concentration 

Fre;;ncy Nondetects (2) 
Used for 

Screening (3) 

l/31 1-3 0.34 

l/31 1 3.3 

l/12 1.6-2.8 12 

1131 1-3 0.19 
dl-2, n19.1 n 00 

l/31 0.05 - 0.056 0.31 

l/31 0.05 - 0.056 0.26 

l/31 0.05 - 0.056 0.013 

22/31 12.7 _ 231 108000 

2l31 1.9-5.9 2 

1 l/31 1.5 25 

31131 0 369 

l/31 0.06 _ 1.1 8.3 

1131 0.2 - 3.7 26.9 

31131 0 62200 

19131 2.3 - 12.3 193 

19131 3.3 - 16.2 . 07.5 

16/31 2.4 - 14.7 129 

26131 58.9 - 246 136000 

26/31 1 3.2 - 30.1 1 627 

Value (4) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I I 

0.36 ICI 5 

61 INI NA 

1100 INI 5000(S) 

NA No BKG, NUT 

FED-MCL Yes ASL 

NA No NUT 

NA YeS ASL 

FED-MCL No BSL 
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I I CAS Number Chemlcel I Mlnlmum 

Concentration I I 
Minlmum 
Olrdrler 

Detecllon 

Frequency 

II) 

Range of 
Nondetects (2) 

I 

zzz(; m;r ;;le p;;; Pi: L%igzg 
0 0 

N/9 1 2.2 1 c NA NA No BSL. FREQ 

NA 1 37 IN NA NA No BSL. FREQ 
I IO-WJ-r 

606-20-2 2.6 Dinitrotoluane 0.3 0.3 ran 9GW55OOi 31 I - , I l/31 0.2 4 
35572-76-2 

, DAminhA R.dini+m+nl,mna -,“,* . ..- _,” -...... “.“.” -..-, OAI -..- I 0.41 uti 9GW560001 I l/31 I 0.2 -4 1 0.41 [ NA 1 0 
2691-41-O IHMX I 0.57 I 1 10 1 1 I@. 1 9GWOlOOOl-D 13J31 0.5 I 10 1 NA 1 lau 

- ’ 
--WOlOOOl-D 1331 

a)c *?n . . . I -̂* 12 “.U 

~wc50001 8131 
-  ̂
3-o I II I NA I NA 

_ ~. 
.22 INI NA 1 NA 1 No 1 FREQ 
^̂  . .~_ 

’ ‘IA 1 No 1 BSL 

!l-62-4 IRDX I 0.63 I I 130 I 1 pg/L I 9G 

1 I iNUS ltbnmonium Perchlorate I 7.9 1 L I 71 1 K 1 pB/L 1 9C . . 

-El- NA 

.I. t 
n 

7 
,.a” , NH 1 u.01 1 L,I IY~ I I<A 1 Yes 1 ASL 

I -.- 
PL 18 (12) L NA L YBS I ASL 

Associated SamDIes: 

9GWOlOOOl 9GW1070001 

9GWOlOOOl.D 9GW1060001 

9GW02004Jl 9GW440001 

9GW030001 9GW550001 

9GWO40001 9GW57WOOl 

9GW050001 96WB7Soo01 

9GW060001 9GW59ooOt 

9GW070001 9GW5BDOOt 

9GWlOOOOOl 96W74ooot 

9GW1010001 9GW75CCDl 

9GW1020001 9GW63WDl 

9GW1020001-t 9GWBLb3670001 

9GW1030001 96WC14ooo1 

9GW1030001-t 96WC5ooo1 

9GW1040001 96WC60001 

9GW1050001 9TWODlDDDl 

9GW1060001 9lWW2ooO1 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations are within background levels, a comparison of site concentrations 

with Base-tide background data was made by means of the Wilcoxon Rank Sum Test. H the Wilcoxon Test 

determined that a constituent concentration was not significanty different from backgmund. that 

chemical was not selected as a PCOC. 

5 The risk-based soil PCDC screening level for residential tap water use is presented. The value is based on a 

target hazard quotient ot 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk ot 1 E-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, Apdl 1999). 

6 The chemical is selected as a PCDC it the maximum detected concentration exceeds the risk-based 

PCDC ScraeninD level and facility-wide background levels. 

7 alphaGhlordane and gamma-Chlordane as Chlordane. 

6 Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.). 

9 Hexavalent Chmmium. 

10 Manganese-Nonfood. 

11 Mercury as Mercuric Chloride. 

12 Health based action level (California Department of Health Services, January, 1999). 

Delinitions: 

ARAR7TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 

PCOC = Potential Constituent of Concern 

FED-AL = Federal Action Level (USEPA, October. 1996) 

FED-f&CL = Federal Maximum Contaminant Level (USEPA, October 1996) 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Nocarcinogen 

NA = Not Applicable!Not Available. 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCCC Screening Level 

NUT = Essential Nutrient 

Bdded values indicate that the maximum concentration exceeds the specfled criterion. 
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>/ 

Minimum Maximum Location Of Detectton Concentration 
Risk-Based 

Background PCDC 
Potential 

Potential Rationale for 

Mlnimum Range of 
ARARI 

ARAW PCCC Contsmlnant 
CAS Number Chemical Concentmtlon Concantratlon Maximum Used for 

auallfier TBC Deletion or 
(1) 01) Concentration 

FreTy Nondetects (2) 
Screening (3) 

Value (4) Screenlng Flag 

Level (5) 
TBC Value 

Source Selectlon (6) 

67-64-l Acetone 4.5 J 5.1 .I UaiL 9sw1060001 3/3 5.1 NA 61 IN NA No BSL 
-. ._ _ 1.2 NRWOC No BSL 

b344bY-Zl-Y 

1109662.5 Aroclor-1260 _.. 
1031-07-6 Endosutfan Sulfate 0.0018 J 1 0.0016 J , ,_-, __... -_---. 
5103-74-z gammaChlordane 0.0043 J 1 0.0083 J 1 atliL 1 9SWlOOOOOl 1 2/9 1 0.05 1 0.0063 1 NA 1 0.19.(7) (C 1 0.0021 1 NRWQC 1 No 1 BSL 
,,-n”.C7.1 L!.m.ts‘.hlnr Ennrirl. n #-M-l?? .I I 0.0033 J I m/L I gSwlo3oool I 119 i 0.0011 - 0.05 1 0.0033 1 NA 1 0.0074 iC 1 0.0001 1 NRWQC I No I BSL 

I “.OL , * , “.YC ” I ;;;L - I *“.’ ‘“““““’ I *,., -.-- 
0.14 I J i 0.37 1 J 1 1 9SW1030001 1 2/9 1 1 I 0.37 1 NA 1 0.033 IC 1 0.00017 1 NRWQC 1 Yes 1 ASL I 

I UdL I 9AW1000001 I l/9 I 0.1 I 0.0018 I NA i 22 (8) IN t 110 i NRWQC 1 No 1 BSL 

I NA I- 0.011 Ic I 0.0039 1 NRWQC l- No ( r-W-- __...“._“_. -_ ___ 
I ----- 

I UOIL I o.Sw1nnnoo1 I 419 I 0.05 1 0.0091 1 NA i 0.037 IC 1 0.014 I NRWQC I No I BSL 1 0.0091 I J , r.e - _-.. .____.. 

1 0.00079 1 J 1 p@ 1 9SW1030001 1 l/9 1 0.05 1 0.00079 

I 31RO I I MIA I 9sw1070001 I 3l9 I 59.4-395 I 3160 

0.052 C 0.019 

3700 N 

0.046 C 

-t NRWOC I 
I I NA No 1 BSL I 

t 9sw1020001 

-e%%z 

1.5-2.7 1 3.2 

,‘wnr,“-L “IuClUlll “I”” -I--” I 

7440-47-3 Chromium 2.6 2.6 PM- 9sw1010001 l/9 0.9- 10.6 1 2.6 

7440464 Cobalt 0.93 3.6 I@ 9sw1070001 319 0.6-3.3 1 3.6 

7440-50-e Copper 20.6 K 61.2 KIIL 9SW1050001-D 28 1.3 12.5 - 
_- 

7439-92-l Leaa L. I 14.5 I p-W*- I ~“.~l”l”“Yl t -.. ..I I . *.- . -- I-, NA No BSL 
7439-95-4 Magnesium 1090 17600 I ,,“/I I , r-w- , osw,n4nnn, --.. .“__““. I o/o 1.- I 1 I li’Rt-10 ..___ 1 NA NA NA No NUT 
7439-96-5 Manganese 9.7 K 376 I MA I oswnlnnnt I otQ I 376 1 NA 73 (11) N 50 NRWQC Yes ASL rr- - -. . - - - - _._ . 

7439-97-6 Mercury 0.1 0.91 1 9gA I 9sw1010001 I 5/9 1 0.1-0.2 1 0.91 1 NA 1.1 (12) N 0.05 NRWQC No BSL 
-7,ln n* n hC^L l̂ 962 3RR I I l&o/L I 9sw1070001 I 419 I 1.2-7.5 I 23.6 1 NA 73 N 610 NRWQC No BSL, BKG 

744wUY-I rnasskrm 1 JY” I “LW I pw- I Y”.,,“.,“““. Y , .,I- , I .__“” I NA No NUT, BKG 
7440-23-5 Sodium 2240 277000 ,,“/I I osw,nwlnn,.n I , rm.. “.,...“.,..““. - , o/n “._ I 1 777Onn -. ___ I NA 1 NA 1 NA No NUT 

7440-62-2 Vanadium 5.9 5.9 I ML I oswln~nnnl I i4T I 0.6-10.9 I , cv- , - -. . - _ - - I -- -- I 5.9 I NA I 26 IN I 1 NA I No I BSL, BKG 1 

7440-66-6 Zinc 47.1 105 J 1 w/L 1 9SWlOlOOOl 1 5l9 1 14.1 -27.7 1 105 1 NA 1 1100 IN 1 5000 1 NRWQC 1 No 1 BSL ’ 121-62-4 RDX 0.74 1.1 NA 1 Yss 1 ASL I 1 &. 1 9sw1020001 I 2/9 1 0.5 I 1.1 1 NA I 0.61 IC I I 
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OCCURRENCE. DISTRIBUTION. AND SELECTlON OF POTENTIAL CONSTlTUENTS OF CONCERN - SURFACE WATER 

CAS Numbar Chemical 

Mlnlmum 
Minimum 

Maxlmum 

Concentration 

(1) 
aualnter 

Concentration 

(1) 

TTNUSPl Total Dissolved Solids 61 1100 

Total Suspended Solids 8 65 

SiTE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 399 
NSWC-WHITE OAK, SILVER SPRING,.MARYLAND 
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Maxlmum Units 
Qualifier iz- msn. 

man 

Locatlon of 
Maximum 

Concentration 

Range of 

Nondetects (2) 

4 

Associated Samoles: Footnotes: Definitions: 

9sw109ooo1 

9sw1019991 

9sw102ooo1 

9sw1030001 

9sw1040001 

9sw1050601 

9SW1050001-D 

9sw1060001 

1 Sample and duplicate are counted as two separate samples when detenining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations are within background levels. a comparfson of site concentrations 

with Base-wide background data was made by means of the Wflcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constiiuent concentration was not signfficanty different from background, that 

chemical was not selected as a PCQC. 

9sw1079991 

9sw1060001 

5 The risk-based soil COPC screening level for residential tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancar 

risk of lE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region III, April 1999). 

6 The chemical is selected as a PCQC if the maximum detected concentration exceeds the risk-based 

PCQC screening level and facility-wide background levels. 

7 alpha-Chordane and gamma-chlordane as Chlordane. 

8 Endosulfan Sulfate as Endosulfan. 

9 Hexavalent Chromium. 

10 Action level at the TAP(USEPA, October 1996). 

11 Manganese-Nonfood 

12 Mercury as Mercuric Chloride 

ARARlTBC = Applicable or Relevant and Appropriate Raquiremeng 

To Be Considered 

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias .̂  

N = Noncarcinogen ‘. 
NA = Not Applicable/Not Available. 

PCOC = Potential Constituent of Concern 

NRWQC = National Recommended Water Quality Criteria (USEPA, Apdl 1999) 

‘. . . 
Rationale Codes: ,.: 5; 

Bdded values Indicate that the maximum concentration exceeds the specified crtterlon. 

For Selection as a PCOC: 

ASL = Above PCQC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCQC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity Information 



SITE 9 - TABLE 2.4 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTtAL CONSTITUENTS OF CONCERN -SEDIMENT 
SITE 9 - INDUSTRIAL WASTEWATER DISWSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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Exposure Polnt: Sediment 

CAS Number Chemical 
Mlnlmum RIskBased 1 Potential 1 Rationale for 

Concentration 
Mlnlmum 

Maximum Location of Detection Concentration 

Qualtfter 
Concentration 

Maxlmum Unns 
Qualifier 

Maximum Frequency 
Background PC 

H, Value (4) Screw 

191-24-2 Benzo(g.h,i)peryiene 0.046 J 0.046 J wh 9SDlOOOOOl l/9 0.37 - 0.44 0.046 NA 160 N NA NA NO BSL 

207-06-9 Benzo(k)fluoranthene 0.053 J 0.053 J m&a 9SDlOOOOOl l/S 0.37 - 0.44 0.053 NA 6.7 C NA NA NO BSL 

117-61-7 Bis(2-Elhyfhexyf)phthalate ci.069 J 0.089 J w% 9SDlOlOOOl l/S 0.37 - 0.44 0.069 NA 46 C NA NA NO BSL 

218-01-9 Chrysene 0.085 J 0.2 J mfm 9.9D1000001 3/s 0.37 - 0.44 0.2 NA 87 C NA NA No BSL 

206-44-o Fluoranthene 0.11 J 0.43 mt8-a 9SDlOOOOOl 419 0.37 - 0.42 0.43 NA 310 N NA NA NO BSL 

193-39-5 Indeno(l,2.3-cd)pyrene 0.062 J 0.062 J mgncg 9SDlOOOOOl l/S 0.37 - 0.44 0.062 NA 0.87 C NA NA NO BSL 
85-01-8 Phenanthrene 0.645 J 0.17 J mm 9SD1000001 319 0.37 - 0.44 0.17 NA 160 N NA NA NO BSL 
129-00-O Pyrene 0.069 J 0.2 J ma% 9SD1000001 4i9 0.37 - 0.42 0.2 NA 230 N NA NA No BSL 
72-55-9 4,4-DDE 090071 J 0.042 J mgncg SSDfOSOOOl 2l6 0.0039 - 0.0044 0.042 NA 1.9 C NA NA No BSL 
5103-71-9 alpha-Chlordane 0.0013 J 0.011 J ma/kg 9SDlOlOOOl 5l9 0.0019 - 0.0022 0.011 NA 1.6(7) C NA NA No BSL 

12672-29-6 Aroclor-1248 0.032 L 0.12 J mg/kg 9SD1020001 319 0.038 - 0.042 0.12 NA 0.32 C NA NA No BSL 

11097-69-l Aroclor-1254 0.039 J 1.7 J wvw 9SD1060001 4i9 0.039 - 0.044 1.7 NA 0.32 C NA NA Y&i ASL 

11096-62-5 Aroclor-1260 0.1 J 0.1 J wJ-3 9SD1010001 l/9 0.038 - 0.044 0.1 NA 0.32 C NA NA No BSL 

60-57-l Dieldrin 0.09056 J 0.039 J m&s 9SD1080001 34 0.0039 _ 0.0044 0.039 NA 0.04 C NA NA No BSL 

1031-07-6 Endosulfan Sulfate 0.00024 J 0.04 J m@s 9SD1080901 3/s 0.0039 - 0.0044 0.04 NA 47 (6) N NA NA No BSL 

7421-93-4 Endrin Aldehyde 0.00034 J 09021 J me/kg 9SDlOlOOOl 2/9 0.0038 _ 0.0044 0.0021 NA 2.3 (9) N NA NA No BSL 

5103-74-2 gamma-Chlordane 0.0026 J p.oo97 m*a 9SDlOlOOOl 2l6 0.002 - 0.0023 0.0097 NA 1.8(7) C NA NA No BSL 

56-69-9 gamma-BHC (Lindane) 0.0019 J 0.0019 J m@g 9SDlOOOOOl l/9 0.0019 - 0.0023 0.0019 NA 0.49 C NA NA No BSL 
7429-90-S Aluminum 520 J 2920 w&4 9SD1070001 9/s 2920 NA 7800 N NA NA No BSL. BKG 
7440-38-2 Arsenic 0.66 9.6 mgkg 9SD1050001-D 6/S 0.59 - 0.7 9.8 NA 0.43 C NA NA No BKG 

7440-39-3 Barium 3.7 37 wk3 9SDlOOOOOl 9/9 37 NA 550 N NA NA No BSL, BKG 

7440-70-Z Calcium 162 7360 mg/kg 9SDlOOOOOl 5/9 146 - 353 7360 NA NA NA NA No NUT, BKG 

7440-47-3 Chromium 3.4 J 41 .s mwW 9501000001 919 41.9 NA 23(10) N NA NA No BKG 

7440-46-4 Cobalt 0.81 8.1 m&7 9SD1040001 9/9 8.1 NA 470 N NA NA No BSL, BKG 

7440-506 Copper 5.6 K ’ 59.6 mmi 9SDlOOOOOl 5/s 2.3 - 7.5 59.6 NA 310 N NA NA No BSL, BKG 

7439-69-6 Iron 1560 J 16600 J m&g 9SD1050901-D 9/9 18800 NA 2300 N NA NA No BKG 
7439-92-l Lead 1.4 L 134 J mg/kg 9SDlOOOOOl 919 134 NA 400 (11) NA NA No BSL, BKG 
7439-95-4 Magnesium 167 2690 mcv% 9SD1000001 919 2690 NA NA NA NA No NUT, BKG 

7439-96-5 Manganese 32.6 515 ms/ke 9SD1040001 919 515 NA X0(12) N NA NA No BKG 

7439-97-6 Mercury 0.25 1.2 wk3 9SD1020001 3/9 0.06 1.2 NA 2.3 (13) N NA NA No BSL 
7440-02-O Nickel 4. 21.4 mence 9SDlOOOOOl s/9 21.4 NA 160 N NA NA No BSL, BKG 

7440-09-7 Potassium 100 421 wW SSD1070001 6l9 54.1 421 NA NA NA NA No NUT, BKG 

7782-49-2 Selenium 0.72 L 1.3 L fwvks 9SDlOlOOOl 39 0.63 - 0.75 1.3 NA 39 N NA NA No BSL, BKG 

7440-62-2 Vanadium 3 12.9 me/kg 9SDlOOOOOl 9l9 12.9 NA 55 N NA NA No BSL, BKG 

7440-66-6 Zinc 16.9 J 84.4 msh 9SDlOOOOOl B/9 13.5 - 15.4 84.4 NA 2300 N NA NA No BSL, BKG 
lTTNUS22 ITotal Oroanic Carbon I 360 I 1900 I t mwlrot 9SD1090001 I 5/9 I 120-130 1 1900 1 NA ) NA I I NA ) NA ) Nn t NW I 
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CAS Numbef Chemical 

Mlnlmum 
Mlnlmum 

Maximum 

Concentration 

(1) 
Oualifler 

Concentratlon 
Maxlmum Unlls 

(1) 
Puallfler 

I I 

Location of Detectlon 
Range of 

Concentration 
Risk-Based 

Potential 
Potential Ratlonale for 

ARAW PCOC Contaminant 
Maxlmum 

Concentration 
Fre:y Nondetects (2) 

Used for 
Background PCOC 

Value (4) Screening 
ARARJ 

Screening (3) TBC Value 
TBC Flag Deletlon or 

Level (5) Source SelectIon (6) 

Associated SamoleS: Footnotes: 

_ 9SDlOOOOOl 

9SDlOlOOOl 

9SD1020001 

gSD1030001 

9SD1040001 

9SD1050001 

9SD1050001-D 

gSD1060001 

gSD1070001 

9SD1060001 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 To determine whether metal concentrations are within background levels. a comparison of site concentrations 

with Base-wide background data was made by means of the WilcOxOn Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not significanty different from backgmund, that 

chemical was not selected as a PCOC. 

6 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

risk 01 1 E-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1999). 

6 The chemical is selected as a PCOC it the maximum detected concentration exceeds the risk-based 

PCOC screening level and facility-wide background levels. 

7 alpha-Chordane and gammachlordane as Chlordane. 

6 Endosultan Sulfate as Endosulfan. 

9 Endrin Aldehyde as Endrin. 

10 Hexavalent Chromium. 

11 OSWER soil screening level for residential land use (USEPA July 1994) 

12 Manganese-Nonfood 

13 Mercury as Mercuric Chloride 

Definitions: 

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

C = Carcinogen 

J = Estimated Value 

K = Value Estimated with a High Bias 

L = Value Estimated with a Low Bias 

N = Noncarcinogen 

NA = Not Applicable/Not Available. 

PCCC = Potential Constituent of Concern 

Rationale Codes: 

For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 

BKG = Within background levels 

BSL = Below PCDC Screening Level 

NUT = Essential Nutrient 

NTX = No Toxicity Information 



Chemical 

of 

Potential 

Concern 

Bromodichloromethane Bromodichloromethane 

Carbon Tetrachlorfde Carbon Tetrachlorfde 

Chloroform Chloroform 

Tetrachloroethene Tetrachloroethene 

Tnchloroethene Tnchloroethene 

Antimony Antimony 

Arsenic Arsenic 

Iron Iron 

Mercury Mercury 

Selenium Selenium 

Vanadium Vanadium 

RDX RDX 

Ammonium Perchlorate Ammonium Perchlorate 

SITE 9 - TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units Arithmetic 

Mean 

5.13E-04 

526E-04 

2.5OE-03 

6.82E-04 

5.39E-03 

1.12E-03 

4.49E-03 

1.75E+Ol 

6.93E-04 

3.40E-03 

2.94E-02 

7.51 E-03 

7.99E-03 

)5% UCLO 

Normal 

Data 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Maximum 

Detected 

Concentratior 

9.20E-04 

560E-04 

2.20E-02 

5.00E-03 

4.50E-02 

2.OOE-03 

2.50E-02 

1.36E+02 

1.20E-02 

2.48E-02 

2.09E-01 

1.30E-01 

7.10E-02 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium 

EPC 

Value 

5.78E-04 

5.66E-04 

3.98E-03 

7.73E-04 

l.l2E-02 

1.21 E-03 

6.85E-03 

1.36E+02 

6.30E-04 

4.01 E-03 

7.45E-02 

1.55E-02 

9.89E-03 

Medium 

EPC 

Statistic 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Medium 

EPC 

Rationale 

W-Test (1) 

W-Test (1) 

W-Test(l) 

W -Test (1) 

W-Test(l) 

W-Test (1) 

W-Test(l) 

W - Test (2) 

W-Test(l) 

W-Test (1) 

W -Test (1) 

W-Test (1) 

W-Test(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

Central Tendency Exposure 

Medium 

EPC 

Value 

5.78E-04 

566E-04 

3.98E-03 

7.73E-04 

1 .I 2E-02 

1.21 E-03 

6.85E-03 

1.36E+02 

6.30E-04 

4.01 E-03 

7.45E-02 

1.55E-02 

9.89E-03 

Medium 

EPC 

Statistic 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Medium 

EPC 

Rationale 

W-Test(l) 

W-Test(l) 

W-Test (1) 

W -Test (1) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

W - Test (2) - 

W-Test(l) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

(1) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 
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SITE 9 - TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

of 

Potential 

Concern 

Mean Normal 

Data 

Detected 

Concentration 

Carbon Tetrachforfde mg/L 4.63E-04 NA 1.70E-04 

Total PCBs m9n 5.70E-04 NA 1 .OOE-O3 

Iron ma/L 1.20E+OO NA 5.36E+OO 

Manganese mgR 1.74E-01 NA 3.76E-01 

RDX mg/L 3.99E-04 NA l.lOE-03 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 surface water samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

Average 1 N<lO(l) 

(2) Maximum value is used for the CTE for carbon tetrachloride because the average value is greater than the maximum. 

TableSSWSiteS.xls 9/l 4100 11:59 AM 



Chemical 

of 

Potential 

Concern 

AP EQUIVALENT 

otal PCBs 

roclor-1254 

SITE 9 -TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK. SILVER SPRING. MARYLAND 

Units 

msncQ 

m#o 

mgncs 
- 

Arithmetic 

Mean 

1.32E-01 

2.49E-01 

2.23E-01 
- 

NA 1 1.70E+OO 

Maximum EPC 

Units 

~ 

J moko 

- 

Reasonable Maximum Exposure Central Tendency Exposure 

Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

1.41 E-01 Maximum NclO(1) 1.32E-01 Average N<lO(l) 

1.70E+OO Maximum N<lO(l) 2.49E-01 Average N<lO(l) 

1.70E+OO Maximum N<lO(l) 2.23E-01 Average N<lO(l) 
I 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 sediment samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

(2) Maximum value is used for the CTE for Aroclor-1260 because the average value is greater than the maximum. 
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TABLE 5.1 

NON-CANCER TOXlClTY DATA - ORAMERYAL 
NSWCWHITE OAK. SILVER SPRING, MARYLAND 

Chemical 
Of Potentlat 

CWWJfll 
I / I I 

,,1.2.2-Tet.Whkmdh.?ne ChrOnk 6.OE02 1 m@gdav 1 1 1 6.WEo2 1 mglkgdav 1 I ) NCEA 1 O4/12BS 
1 ,l ,P-Thhlorcethane chronk 4.OE.03 I mgrkgday 1 1 1 4.WEaW I mmgday I Liver 1,m 1 IRIS 1 04/12/99 
l.i-Dkhlarc.silene chronic Q.OE-03 I mglkgday 1 1 1 9 WE-03 [ mg/kgdav I Liver ! l.ooO 1 IRIS i 04/12/99 

,,3-Diihlwobenzene 

,,4.tlchlombenzene 

OE-02 I mflgday I I 1 NCEA I 04/12/99 1 1 chronic I 3.0E-02 I mglkgday I 1 ( 3.0 
1 chronic 1 s.oEa I mflgday I 1 1 9.0 

chrcak 1 3.OEGZ I ml 
chronic 
chronk 
chrw,k 
chrwlk 
chronic 

OE-04 mg&gday NCEA 94/12/33 
gkgday 1 1 1 3.WE02 mplkgday Li”er HEAST 07KJ7 

“,glkQday 1 1 1 4.COE02 m&g-day SIC-XI i.wo IRIS w12lss 
mVkgday I 1 1 5.00E-04 mwkgday Liver 1,ooo IRIS 04/12/99 
mgAcgday 1 1 6.OOE45 1 m&gday 1 I j IRIS I 04/12/99 
mflgday , 1 6.oOE.05 I mflgdav I 1 IRIS I 0412/99 
mwlc&ay 1 I 1.00E+OO I mg&gdav i Immunological. MI& 1 3M) 1 NCEA 1 04/12/99 

5.WE-W 
6.00E-05 
2.00E-05 
3.00E-04 
4.QOE-03 
3.OOE-03 
1.40E-05 
2.OOE.02 
Z.CXlE-02 
1.25E-05 
7.COE-04 
2.WE-02 
1.00E-02 
3.75E-92 

DOE-02 1 

6.WE-02 

mglrgday 
mgrkgday 
mwkgday 
mglkg-day 
mwxgday 
mwkgday 
mwl&ay 

m(ykgday 
IWJJk~daY 
mgkgdav 
mawday 
mgkgday 
mmgday 
mgntgdav 
m(ykgdav 

Tetrachhxethene 
Thallium 

chnnrk 1.0~~ I mglkgday I 
1 chronic 1 7.OE05 I m 

Cardiovascular. 

I 
NCEA 

I 
04/las9 

I 

1 “SPA November 1998. 
2 RR) demral = AlDora x (Oral to Dam-al Adjustment Fact00 
3 Dates 01 IRIS. HEAST, Lx NCEA 
4 Developed by USEPA Region Ill based weIghted average of RtDs of lbaliium compounds listed in IRIS. 

Notes: RR) = Referell~s dme 
CNS = Central NBNVWS System 
tRlS = lnteprated Risk tnformation System. on-line database search (USEPA, April 1999) 
MAST = Health Effects Assessmsnt Summary Tables (USEPA. July 1937) 
NCEA = USEPA National Center for Environmental &Bssment (USEPA RSC Table, April 12.1993) 
NA = Not applkabte since an oral RR) is not available Ior tiis compound data 
NOAEL = No Observed Adverse Effect Level 

,’ 



TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

Value 

Inhalation 

RfC 

Units Adjusted 

Inhalation 

RfD (1) 

Units Primary 

Target 

Organ 

Combined 

Uncertainty/Modifying 

Factors 

Sources of 

RfC:RfD: 

Target Organ 

Date 

1 ,GDichlorobenzene Chronic 

1,2-Dichloroethane Chronic 

1 ,P-Dichloropropane Chronic 

filuminum Chronic 

Barium Chronic 

3enzene Chronic 

3eryllium Chronic 

Cadmium Chronic 

Carbon Tetrachloride Chronic 

Zhlorobenzene Chronic 

Chloroform Chronic 

Manganese Chronic 

Wercury Chronic 

Tetrachloroethene Chronic 

8.OE+O2 

4.9E+OO 

4.OE+OO 

3.5E+OO 

4.9E-01 

6OE+OO 

2.OE-02 

2.OE-01 

2.OE+OO 

6.OE+Ol 

3.OE-01 

5.OE-02 

3.OE-01 

4.9E+O2 

2.29E-01 

1.4E-03 

1.14E-03 

1 .OOE-03 

1.40E-04 

1.70E-03 

5.70E-06 

5.70E-05 

5.71 E-04 

1.70E-02 

8.6E-05 

I .4E-05 

8.6E-05 

1.4E-01 

mglkg-day 

mg/kg-day 

wh-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

WhwW 

wdk@w 

Wb-day 

wMwW 

mg/kg-day 

mg/kg-day 

mg/kg-day 

w#Wdw 

Liver 

Nasal Mucosa 
Immunological, 

Nails 

Kidney 

Gastrointestinal 

Kidney 

Liver 

Liver 

CNS 

CNS 

Liver 

100 IRIS 411 Ia99 

NCEA 4/l a99 

300 IRIS 4/l 2l99 

NCEA 4/l 2l99 

HEAST 07197 

NCEA 4/l 2l99 

10 IRIS 4/12/99 

NCEA 4/l 2f99 

NCEA 4/l a99 

NCEA 4/l 2/99 

NCEA 4/l 2i99 

1,000 IRIS 41 l2l99 

30 IRIS &I I 2f99 

NCEA 4/l 2l99 

IRIS = Integrated Risk Information System (Aprl 1999) 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBC Table, April 12,1999) 



TABLE 6.1 

CANCER TOXICITY DATA - ORAUDERMAL 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

82 I IRIS 1 ‘t/12/99 

NA 

A-inhalation I IRIS I 

I NA 1 O-wkvW’ 1 82 IRIS 1 

IE-91 1 82 I IRIS 

82 IRIS 

I 1 I I .Jyc+L”J Ow’M-day)” HEAST 

1 2.WE+CM OwW-dW’ 82 IRIS 

1 USEPA, November 1993. 

2 CSFdermal = CSForaV(Oral to Dermal Adjustment Factor) 

3 Dates of IRIS, HEAST, or NCEA. 

Notes: 

CSF = Cancer Slope Factor 

IRIS = Integrated Risk lnfomtatiin System, on-line database search (USEPA, July1999) 

HEAS‘i = lqea,t,, c,,l$gils AsGm~xen: ,$tr;mma;L’Tab!es (USEPA, July m-I) *.~-... rY_d_ 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 

NA = Not Applicable since oral CSF is not available 

EPA Group: 

A - Human carcinogen 

81 - Probabie human carcinogen - indicates that limited human data are 

available 

82 - Probable human carcinogen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans 

C - Possible human carcinogen 

D - No! classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



TABLE 6.2 

CANCER TOXICFY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lnhalatiw Cancer Weight of Evidence/ 

Cancer Guideline 

1 1.!&02 3.5E+03 4.10E+Ol I A I MS 4/12/99 

4.6E-03 WaM’ 3.5E+O3 1.6OE+Of 1 hik3-~yT 1 8.2 IRIS 4mI99 

lPolychlorinated Biphenyls I 5.7E-04 I kth13r’ I 3.5E+03 1 2.CCtE+CO I Inloiko-davl” I 82 ~~~~ I IRIS d,, D/W 
Tetrschloroethene 

Trfchlorosthene 

Vinyf Chloride 

__ I e e --,, -, .-“” 

5.7E-07 W4’ 3.5E+03 2.COE-03 Owkt-daY)” 82 NCEA 4/12/99 

1.7E-06 Wm”Y 3.5E+03 6.@JE-03 mm-day): 82 NCEA 4/12/99 

8.6E-05 6@m3Y 3.5E+03 3.00E-01 Owkt-day)” A HEAST 07197 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBC Table, April 12.1999) 

EPA Group: 

A - Human carcinogen 

Bl . Probable human carcinogen - indicates that limited human data are available 

62 -Probable human carcinogen _ indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Pmsible human carcinogen 

D - Not classifiable as a human carcinogen 

E _ Evidence of “owarcinogenicity 



Exposure 
Route 

Der”ld 

Inhalation 

enario Timeframe: Future 1 

xpmure Medium: Groundwater 

xposure Point: Burficiaf Aquifer 

eceptor Population: Maintenance /utility Worker 

eceplor Age: Adult 

Parameter Definition 

Code 

CW Chemical Concentration in Water 

A Skin Surface Area 

KP Penxeabilily ccnstant 

EV Event Frequency 

EF Expceure Frequency 

ED Exposure Duration 

BW Sody Weight 

tevent Duration of Event 

IRa lnhalaticn Rate of vofaliles 

EF Exposure Frequency 

ED Exposure Duraticn 

ET Exposure Time 

BW Body Weight 

AT-C Averaaina Time ICancer) 
Avenging Time (Nonc&er) 

SITE 9 -TABLE 4.1 

VALUES USED FOR DAILY INTAKE CAiCULATlONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

(cm*) 
(c”+fO 

(events/day) 

(days/year) 

(Yea@ 

(kg) 

(hoevent) 

Wys) 

(days) 

(mtM 

(m’/hr) 

(days/Yea*) 

(Yea=) 

(hrlday) 

(kg) 

(days) 

@w) 

RME RME 
Value Ra!lonale/ 

Reference 

95%UCL EPA 1993s 

9,ooo EPA 1997a 

Chetical-specific EPA 1992d 

1 Professional judgement 

36 Professional judgemenl 

25 EPA 1993a 

70 EPA 1989a 

1 Professional judgemenf 

25,550 EPA 1989a 

9,125 EPA 1989a 

Derived EPA 1989a 

2.5 EPA 1989a 

36 Professional judgemenl 

25. EPA 1993a 

8 Professional judgemenl 

70 EPA 1989a 

25,550 EPA 1989a 

9,125 EPA 1989a 

Damr IntaKe calculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

Dennally Absorbed Dose = 

pAeven x EV x EF Y ED x A 

Professional Judgement 

Professional Judgemenl . DAevenl= Constants x Kp x Cw x tevent 

Professional Judgement 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

Cancer Inhalation Intake(RME) = 1 .Ol E-02 Cancer Inhalation Intake(CTE) = 9.06E-04 
Noncancer Inhalation Intake(RME) = 2.82E-02 Noncancer Inhalation Intake(CTE) = 7.05E-03 

WoSgwmuw Table4-1 g/20/00 12~44 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I I 

I DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

/ EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)‘.5 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent’(1 + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IWO00 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL GW CONC. ORGANIC OR 
INORGANIC? 

t* (HR) tevent T U-W Kp (CM/HR) B DAevent 

1 I.Lliz-UY 
I I 4 nnFa7 I I I fi RE;F.r-lQ 

_ 

Selenium 
Vanadium 
RDX 
Ammonium Perchlorate 

-.--- - ..--tuu 1 .oot-03 6.--- .- 
4.01 E-03 I I 1 .OOE+OO 1 .OOE-03 4.01 E-09 
7.45E-02 i 1 .OOE+OO 1 .OOE-03 7.45E-08 
1.55E-02 0 4.75E+OO 1 .OOE+OO 1.98E+OO 1.90E-02 7.41 E-04 l.l5E-08 
9.89E-03 i 1 .ooE+oo 1 .OOE-03 9.89E-09 

wosgwrr vent 912’ - 12:44 PM 



BITE 9 _ TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GAOUNDWATER 

BITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 3M) 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

nario Timeframe: Future 

ium: Groundwaler 

Exposure Medium: Groundwater 

Expoeure Pdnl: Budicial Aquifer 

Rexxctor Powlation: Maintenawa I Utilitv Worker 

mat 

Carbon Tetrachloride 5.66E-04 meR 2.6OE-06 mg/m3 A 7.9E-10 www 5.716-04 mWW NA NA 1.4E-06 

Chlorofolm 3.96E-03 m 5.09EOB mglm’ R 1.4E-09 m#WaY 6.6OE-05 w%-day NA NA 1.7E-05 

Tetrachloroethene 7.73E-04 ma 2.29E-06 mg/m3 R 6.4E-10 mYWfw 1.40E-01 mgnCg-day NA NA 4.6E-09 

Tdchlomethene 1.12E-02 w 2.30E-07 mg/m3 R 6.5E-09 wwdai WN-W NA NA 

(tow .1.8E-O5 

Bromodichlcwnethane 5.76E-04 msll 5.76604 mglL M l.lE-07 wW-dw 2.OOE-02 w&?-W NA NA 5.5E-06 

Carboo TetraChlodde 5.66E-04 m- 5.66E-04 mgn M 3.6E-07 mg/kg-W 7.OOE-C-4 WJwt-daY NA NA 5.4E-04 

Chloroform 3.96E-03 mefl. 3.96E-03 mgll M 8.5E-07 mg/kwW 1 O’JE-02 ma/ka-W NA NA 6.5E-05 

Tetrachloroethene 7.73E-04 msll 7.73E-04 WL M l.ZE-06 mg/kg-dw 1 ..?UE-O2 mgncgdw NA NA 1.2E-04 

Tdchtomethene 1.12E-02 men. 1.12E-02 msn M 4.7E-06 m@QdaY 6.OOE-03 w%tdw NA NA 7.6E-94 

Antimony 1.21 E-03 WL 1.21E-03 msn M 1.5E-06 wWW 6.00E-05 manCw@ NA NA 2.6E-04 

Affienio 6.65E-93 w 6.85E-03 wt M 6.7E-00 mm-w 3.aOE-04 WfMay NA NA 2.9E-04 

troll l%E+02 m 136E+O2 mw M 1.7E-03 mv%-day 3.00E-01 m@QdaY NA NA 5.7E.03 

Me!uuy 6.3aE-04 a 6.30E-04 mg/L M 6.OE-09 m#QdW 2.lOE-05 wbday NA NA 3.8E-Ckl 

Selenium 4.0lE.03 mo- 4.01E-03 wn. M 5.lE-06 mgnctiw 5.WE-03 w%-W NA NA 1 .OE-O5 

Vanadium 7.45E.02 w?J” 7.45E-02 men. M 9.4E-07 wWdw 1.62E-04 w%-W NA NA 5.2E-03 

RDX 1.55E-02 WJ- 1.55E-02 msll M 1.5E-05 wwdw 3.00E-03 WNdaY NA NA 4.6E-03 

Ammc&m Perchlorate 9.69E-03 m 9.69E-03 WY- M 1.3E-07 m@o-dw 5.LwE-04 w%day NA NA 2.5E-04 

1.9E.02 AoiI- 
T .̂̂ i ” ^-““A l”rlr” I^.“.-- AU er..r-...r ~r.**..s/ns,*..rr.*r 4 PIE Iv ,“,a, “aLaI” ,,,ue* c\wvaa -II rq.l”r”,~ n”“~sur~.~~“o,~ I.=LY‘ 

(1) Specify Medium-Specific (M) of Route-Specific (R) EPC selected for hazard catculation. 



SITE 9 - TABLE 8.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO GROUNDWATER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

rhalation 

Chemical 

of Potential 

Concern 

I 

[Bromodichloromethane 

Carbon Tetrachlorfde 

Chloroform 

Tetrachloroethene 

Medium 

EPC 

Value 

5.70E-84 

5.66604 

3.98E-03 

7.73E-04 

1.12E-02 

Medium 

EPC 

Units 

me/L 

m& 

mfl 

m@L 

m@- 

Route Route 

EPC EPC 

Value . Units 

2.72E-09 

2.80E-08 

5.09E-08 

2.29E-08 

2.30E.07 

mdm 

.mglm” 

mg/m’ 

mg/m’ 

mg/ms 

Trichloroethene 

Antimony 

Arsenic 

I Iron 

MWCU~ 

Selenium 

Vanadium 

RDX 

Ammonium Perchlorate 

ftotal) 

5.78E-04 mak 

5.66P04 m011 

3.98503 me/L 

7.73E-04 ma/L 

1.12E-02 mgL 

1.21E-03 mgll 

6.85E-03 mrJL 

1.36Et02 m@L 

8.30E-04 mg/L 

4.01 E-03 WL 

7.45E-02 mfl 

1.55E-02 mgn 

9.89E-03 msll 

5.76E-04 

5.88E-04 

3.98E-03 

7.73E-04 

1.12E02 

1.21E.03 

6.85E-03 

1.36E+O2 

6.30E-04 

4.01 E-03 

7.45E-02 

1.55E-02 

9.89E-03 

(1) Specify MedIumSpecific (M) or Route-Specific (R) EPC selected for rfsk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

2.7E-11 

2.6E-10 

5.1E-10 

2.3E-10 

2.3E-09 

3.9E-08 

1.4E-07 

3.OE-07 

4.4E-07 

1.7E-06 

5.5E-09 

3.1 E-08 

8.2E-04 

2.9E-09 

l .EE-06 

3.4E-07 

5.2E-06 

4.5E-08 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

5.30E-02 

E.lOE-02 

2.00E-03 

E.OOE-03 

6.20E.02 

1.30E-01 

6.10E-03 

5.20E-02 

1 .lOE-02 

1.50E+OO 

l.lOE-01 

wJkt-day 

mg/kwh 

w%-day 

w&-day 

wzY%-day 

Total Risk Across All Exposure RoutedPathways 

Cancer 

Risk 

1.5E-11 

4.1E-11 

4.8E-13 

1.4E-11 

7.1E-11 

2.4E-09 

1.8E-08 

1 .QE-09 

2.3E-08 

1.6E-08 

4.7E-08 

5.7E-07 

8.8E-07 

7zzr 

wo9gwv ble8 12:44 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

{EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

fERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MaGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)0.5 

IF tevent > t’. DAevent = Kp x C x CF x ((tevenV(1 + 6)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM!HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
bvent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1VlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CAL 1 GW CONC. 1 lORGANlC ORI 1 t’(HR) 1 bvmt 1 T 0-W 1 [Kp (CIWHR) 1 I B I DAevent 

Bromodichloromethane 
Carhnn Tekxhloridn 
Chl 

__.. .- ..__... -..-_ 
-, .loroform 

?thene 
grnene 

. ..dnic 
Iron 
MlXCUN 

OWL) 
5.78E-04 
5.66E-04 

)8E-03 

INORGANIC? 
0 2.1 OE+OO 1 .OOE+OO 8.70E-01 .580E-03 1.20E-02 8.65D09 

0 1.80E+OO 1 .OOE+OO 7.60E-01 2.20E-02 6.80E-02 3.00E-08 

0 1 .lOEtOO 1 .OOE+OO 4.70E-01 8.90E-03 9.30E-03 6.71 E-08 3.2 
7.7^’ n’ I 1 

.Jc-“4 , 1 ” 
I I 1 ant. nn I 3 nnELnn I Lt..J”Ci-“V I .““LT”” a nnc.n, .T.“YL-“, I I A O~FA’J I -r.““L-“L I 9 znFA, I 0 ~?FJ-IR 1 ,...Y”L~” I “.. “- “” 

nr ne I I 1.1,x-UL , , 0 1.30E+OO 1 .OOE+OO 5.50E-01 1.60E-02 2.60E-02 3.67E-07 
1,~rF-nn I I ..--- , i 1 .OOE+OO 1 .OOE-03 1.21 E-09 

6.E l5E-03 1 1 i 1 .OOE+OO 1 .OOE-O3 6.85E-09 

1.3--.-- * , GE+02 I I i 1 .OOE+OO 1 .OOE-O3 1.36E-04 

6.30E-04 1 1 I I 1 nol=+oo 1 .OOE-03 6.30E-10 I ..-- -. -- 

IiFA’? 1 1 I I I I 1.00E+00 I I I l.OOE-03 1 I I 4.01E-09 1 Selenium 
Vanadium 
RDX 
Ammonium Perchlorate 

4.C.,“” , , I I 
7.45E-02 i 1 .OOE+OO 1.00E-03 7.45E-08 

1.55E-02 0 4.75E+OO 1 .OOE+OO 1.98E+OO 1.90E-02 7.41 E-04 1 .15E-06 

9.89E-03 i 1 .OOE+OO 1 .OOE-03 9.89E-09 

WOOGWMUWCTE Devent 9/20/00 12:44 PM 



SITE 9 -TABLE 7.la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

tof Population: Maintenawe I Utility Wotier 

Exposure I Chemical Medium 

Rowe Of Potential EPC 

Cabo+~ Tetrachlorfda 

Chlorofoonn 

Tetrachlorcethene 

5.66E-64 

3.96E-03 

7.73E-04 

Trichlomethene 

(total) 

Bromcdiihloromethane 

1.12E-02 

5.76E-94 

Carbon Tetrachloride 

Chloroform 

Tetrachlorcethene 

Trichlomethene 

Antimmy 

Affienic 

lrcn 

bleiwly 

Selenium 

Vanadium 

RDX 

5.66E-04 

3.96E-03 

7.73E-C-l 

1.12E-02 

1.21E-03 

6.65E-03 

1.36E+O2 

6.3OE-04 

4.01 E.03 

7.45E-02 

1.55E-02 

Ammonium Perchlorate 9.69E.03 

Medium 

EPC 

Units 

Route 

EPC 

V&3 

mg/L 5.76E-C4 

WJ- 5.66E-04 

wa 3.96E-03 

mgll 7.73E-W 

WL 1.12E-02 

wa 1.21 E-03 

WV- 6.65E-03 

m 136E+O2 

wJ- 6.3OE-04 

%A 4.01E-03 

WL 7.45E-02 

mgn 1.55EM 

WL 9.69E03 

Y.m’.*Y,’ 

(1) Specify Medium-Sfxxific (M) or Route-Specific (R) EPC selected for hazard calculation. 

1.9E-11 

2.OE-10 

3.6E-10 

1 BE-1 0 

1.6E-09 

5.5E-03 

1.9E-07 

4.3E-07 

6.2E-07 

2.3E-C6 

7.7E-09 

4.3E-Cu3 

6.6E.04 

4.OE-09 

2.5E-06 

4.7E-07 

7.3E-C6 

6.3E-08 

I 
In&tie Reference 

(Non-Cancer) Dose 

Units 

2.ME-02 

7.COE-04 

l.GOE-02 

1.00E-02 

6.OOE-03 

6.COE-05 

3.GOE.04 

3.C0E-01 

2.1 OE-05 

5.00E-03 

1.62E-04 

3.OOE03 

5.COE-04 

Reference 

Concentration 

Units 

NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Hazard 

Quotient 

3.5E-07 

4.2E03 

1.2E-C+ 

4.5E-C6 

2.7E-C6 

2.7E-04 

4.3E-05 

6.2E-05 

3.9E-04 

1.3E-04 

1.4E-04 

2.9E-03 

1.9E-04 

5.1E.C+ 

2.6E-03 

2.4E-03 

1.3E-C4 

9.3E-03 

WOQGW TE Table7 P -I 12:44 PM 



SITE 9 - TABLE 8.la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAKS SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Rwte of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value units Value units Calculation (1) Units 

ha&ion Bmmodichloromethane 

Carbon Tetrachlorfde 566E-04 W. 2.80E-08 mglm’ R 2.5E-11 wvW-JaY 5.30E-02 VwWJW 1.3E-12 

Chloroform 398E-03 men 5.09E-08 mglm” R 4.6E.11 wW-dw 8.10E-02’ PwWWY’ 3.7E-12 

Tetrachloroethene 7.73E-04 mW. 2.29E-08 mglm’ R 2.1E-11 mglkg-day 2.00E-03 OwMt-day)” 4.1E-14 

Trichlomethene l.l2E-02 mcVL 2.30E-07 mglmg A 2.1E-10 W&dw 6.00E-03 OwM-dW 1.3E-12 

(total) 6.4E-12 

3mlal Smmodichloromethane 5.78E-04 m* 5.78E-04 m9JL M 7.OE-09 mkdw 6.20E-02 Owkt-dayY’ 4.4E.10 

Carbon Tetrachlodde 566E-04 mg/L 566E-04 ML M 2.4E-08 w@wW 1.30E-01 NWwW’ 3.2E-09 

Chlorofomt 3.98E-03 3.98E-03 mfl M 55E-08 m!PwdaY 6.10E-03 vwwday~’ 3.3E-10 

Tetrachloroethene 

Trichlomethene 

(1) Specify MediumSpecflic (M) or Route-Specific (R) EPC selected for risk calculation. 

(_ 

_. 
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SITE 9 -TABLE 4.2 

eceptor Age: Adult 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 
Route Code Value RatIonale/ Value Rationale/ Model Name 

Reference Reference 
DeKMl cw Chemical Concentration in Water Owu 95%UCL EPA 1993a 95%UCL EPA 1993a DamwIly Absorbed Dose = 

A Skin Surface Area (cm*) 9.oa EPA 1997a 9,MM EPA 1997a DAevent x EV x EF Y ED x A 

KP Permeability Constant 0-W Chemical-specific EPA 19926 Chemical-specific EPA 1992d EWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Emwe Frequency (dayslwW 180 Professional judgement 180 Professional Judgemen! DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (yea@ 1 EPA 1993a 1 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevant Duration of Event (hr/went) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) Ws) 365 EPA 1989a 365 EPA 1989a 

Inhalation Cair Chemical Concentration in Air (Wd Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate of volatiles (mkr) 4.8 EPA 1989a 4.8 EPA 1989a CairxIRaxETxEFxED 

EF Exposure Frequency (dayslyear) 180 Professional judgement 180 Professional Judgement BWxAT 

ED Exposure Duration (yea@ 1 EPA 1993a 1 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Bcdy Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 385 EPA 1989a 365 EPA 1989a 

Dailv IntaKe calculations 
inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-0; Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol Noncancer Dermal Intake(CTE) = &34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-03 Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(RME) = 2.71 E-01 Noncancer Inhalation Intake(CTE) = 1.35E-01 

W09G# N TableQ1 9T T 1242 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

bERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGJKCUrDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGfCMkVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > 1’. DAevent = Kp x C x CF x ((tevenff(1 + 9)) + (2T x ((1+38)1(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL tevant GW CONC. ORGANIC OR t* (HR) Kp (CMIHR) event 
,....a \ 

..--- -- 
I I i.OOE-03 I I I 6.85E-09 i 

1” ..- .- -- 

1 .OOE-03 7.45E-08 
1.90E-02 7.41 E-04 l . l !iE-06 
1 .OOE-03 9.89E-09 

WOSGWConstW Devent 9/20/00 12:42 PM 



SITE 9 -TABLE 7 2. REASONABLE MAXIMUM EXPOSURE (RME) 

edium: Groundwater 

Construction Worker 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

rotiichlaromelhana 

arbon Tetrachlorfde 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 
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SITE 9 -TABLE 8.2. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Tetrachloroethene 

i-boon Tetrachlorfde 

._I...._...._. - __...._.. r ___._.._ -._-. - . -,_ . . .- -. 
11) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

9/20/00 12:42 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DEFtMA< CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTIoN WORKERS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

1ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANIC% DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((teventQ1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATEFI (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICHEMICAL I GW CONC. I IORGANIC ORI I I tevent I I IKafCM/HR\ 1 B I DAevent I 

Mercury 
Selenium 

W09GP’ ‘+JCTE Devent 9r . 12:43 PM 



SITE 9 -TABLE 7.2a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Grcundwater 

Cati Tetmzhlodde 

Chloroform 

Tetrachlomethene 

Tdchtorcethene 

(total) 

Bromcdichtoromethane 

Cattan Tetrachlodde 

5.66E-04 

3.96E-93 

7.73E-5i 

1.12E02 

5.76E-04 

m 2.80E-08 mglm3 R 3.6E-09 Ww-daY 5.71E-M w”wW NA NA 6.6E-06 

m 5.096-06 mglm3 R 6.9E-09 wWtdw 6.60E-05 WVkQdaY NA NA 6.OE-05 

WM- 2.29E-08 ma/m3 R 3.1 E-09 WkQ-daY 1 .lIlE-01 mpg-day NA NA 2.2E-M 

we- 2.306-07 mglm3 R 3.1E-06 w%-W m@QdaY NA NA 

6.7E-05 

m- 5.7QE-04 m* M 5.5E-07 wvWdw 2.WE-02 wJMdw NA NA 2.7E-05 

TetrachlorceUwne 

(1) Specify Medium-Specific(M) or Rwte-Specific (R) EPC selected for hazard cafculation. 
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SITE 9 -TABLE 8.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

lhalation 

ennal 

Chemical 

of Potential 

Concern 

Bmmodichlorcmethane 

Carbon Tetrachlorfde 

Chloroform 

Tetrachlomethene 

Trfchloroethene 

(total) 

Bmmodichloromethane 

Carbon Tetrachlofide 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Antimony 

Arsenic 

Iroll 

Mercury 

Selenium 

Vanadium 

RDX 

Ammonium Perchlorate 

(total) 

Medium Medium 

EPC EPC 

Value Units 

5.78E-04 mti 

5.66E-04 mfl 

3.98E-03 f-m% 

7.73E-04 m@ 

l.l2E-02 mglL 

5.76E-04 msll 

5.66E-04 m& 

3.98E-03 f@ 

7.73E-04 mM- 

l.l2E-02 mfl 

1.21 E-03 mfl 

6.85E-03 mg/L 

1.36E+02 fW- 

6.30E-04 me 

4.0lE-03 mgn 

7.45E-02 mg/L 

1.55E.02 m011 

9.89E-03 ma 

Route 

EPC 

Value 

2.72E-09 

2.80E-08 

5.09E-08 

2.29E-08 

2.30E-07 

5.78E-04 

566E-04 

3.98E-03 

7.73E-04 

l.l2E-02 

1.21 E-03 

6.85E-03 

1.36E+02 

Route 

EPC 

Units 

w/m 

mg/ms 

mglm” 

mg/m” 

mglm” 

WL 

wJL 

mg/L 

WL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 5.2E-12 wWdaY (ma/kQ-day)-’ 

R 5.4E-11 WWJaY 5.30E-02 Owh-day)” 2.9E-12 

R Q.SE-11 mg/ko-day &lOE-02 Wwh-dw~’ B.OE-12 

R 4.4E-11 m@Q-day 2.00E-03 WdwJw~’ 8.8B14 

R 4.4E-10 mg/kwdw 600E-03 WwWdW 2.7E-12 

1.4E-11 

M 7.8E-09 wWW 6.20E-02 kwWdw~’ 4.9E-10 

M 2.7E-08 “‘glkQ-day 1.30E-01 OwM-dad 3.5E-09 

M 6.lE-06 mg/kwJaY 6.1 OE-03 WxvWW~’ 3.7E-10 

M ff.EE-08 WN-day 5.20E-02 OwWdw)~’ 4.6E-09 

M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

W09G\ WCTE Table8 9” ’ 12:43 PM 



SITE 9 -TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Deilv Intake calculations 
ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Derma! !n!ake = (A x EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.28E-03 
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(RME) = l.O8E+02 Cancer Dermal lntake(CTE) = 1.83E+Ol 
Noncancer Dermal Intake(RME) = 3.15E+02 Noncancer Dermal Intake(CTE) = 1.83E+O2 

WOSGWAdultRes Tabte4-1 9/2CVOO 12:22 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t’. DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Arsenic 
Iron 
Mercury 
Selenium 
Vanadium 
on” 

..-.- -- I I ..__- -- 

I 6.8E.E-03 I I i I I’ 1 2.50E-01 l 1 1 l.OOE-03 l l I 1.71E-09 

““A 

Ammonium Pemhlnmtn 

_.__- __ 
1.38E+02 i 2.50E-01 l.OOE-03 1 1 1 3.40E-05 
6.30E-04 I 2.50E-01 l.OOE-03 1 1 1 1.58E-10 
4.01 E-03 I 2.50E-01 l.OOF-ng 1 1 I I nnF-nR 
7 AfiF.fW I 7 !=,OF-n1 I nix 

- “V I .--- -- 

, ,..“_ “- , , I I 
-.__- -. ‘-03 1 1 ..--- 1 IBE-08 

I 1 5!iF-n7 I I n I I A xF+nn I 2.50E-01 I i.mE+on I I l.!x~F-n7 I I 7 4lF-04 I 573E-07 . .--- -- I I I . --. -- -.-_- -. - - - - - ..--- -- ..--. - ---- 
I !XA!JF-OR I I i I I I 2.50E-01 I 1 1 l.OOE-03 l l I 2.47E-09 1 

WOSGV 7es Devent 9/-- ‘,I 12:23 PM 



SlTE 9. TABLE 7.3. REASONASLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADVLT RESIDENTS TO GROUNDWATER 

STE 9 - INOUSTRIlLWA3TEWATER DISPOSAL AREA300 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 

I Carbon TetmchkrMe 

Chbmfom, 

Tebachbmethme 

l.lZE-S2 I i-w& 
I 

EPC 

S&ded 

for Hazard 

Calculation (1, 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R’ 

R 

A 

R 

I 
Total Hazard Index A ross All Exposure Route 

(1) Speclfv MedbmSpgiRc (M) or RaleSpeciRc (R) EPC sekcti br hazard cabuktin. 

Intake 

(Nan-Cancer) 

1.BE-05 
fSE.05 

I.IE-a4 

2.1~~05 

3.lE.04 

3.31-05 

1.9E.04 

3.7E+W 

1.7E.05 

l.lE-04 

2.OE-03 

4.3E.04 

2.7P04 

,.4E-OB 

4.7E-OB 

l.lE-05 

1 SE-05 

ME.05 

3.SE-08 

5 4E.07 

l.lE-GZ 

S.OE-08 

3.28.07 

5.88-06 

1 .SE-04 

7.8807 

3.4E-OB 

3.88-08 

2.8~~05 

S.OE.06 
..^C”a ,.DL.“., 

==-m== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

==77Er 
2.2E:ce 

l.lE-02 

2.lE-33 

5.1~.02 

8.3~~a? 

S.3E.01 

,.2E+Ol 

5.85w 

2.2~~a? 

2.3~~01 

,.4E-01 

WE-01 

,.4E+O1 

S.BE-OS 

S.7E-03 

l.lE-M 

,.5E-CO 

%SE-M 

1 BE-U3 

f.SE-03 

3 BE-G2 

2.4E-m 

6.3E.05 

3.2E-02 

S.OE.02 

8.7~.a3 

3.3E-01 

3.SE.OS 

WCSGWAdullRes Table7 PSQelOfl QE’CVCO 12:23 PM 



SITE 9 -TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 

Expcsure 

Route 

Chemical 

of Potential 

Concern 

Dental 

Inhalation 

Telrachloroethene 

Trichloroethene 

Arsenic 

RDX 

(total) 

Bromcdiiloromethane 

Carbon Tetrachloride 

Chloroform 

Telrachloroethene 

Trichloroethene 

Arsenic 

RDX 

(total) 

Bromodichloromelhane 

Receptor Population: Resident 

Medium Medium 

EPC EPC 

Value Units 

- 
5.79E-94 

5.88E-04 

3.95E-03 

7.73E-94 

1.12E02 

8.85E-03 

1.55E-02 

5.78E-04 

5.88E-94 

3.98E-03 

7.73E-04 

l.l2E-02 

8.85E-03 

155E-02 

mgR 

m@ 

ma/L 

mgn 

mgR 

mg/L 

mgn 

- 
5.75E-04 

588E-04 

3.98E-03 

7.73E-04 

1.12E-02 

Route 

EPC 

Value 

5.78E-04 

5.88E-04 

3.99E-03 

7.73E-04 

1.12&02 

8.85E-03 

1.55E-02 

5.78E-04 

5.88E-04 

3.98E-03 

7.73E-04 

l.l2E-02 

8.85E-03 

1.55E-02 

1.57E-04 

1.75E-04 

1.30E-03 

2.32E-04 

3.85E-03 

(1) Specify Medium-Speclc (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

mg/L 

mgn 

m(l/L 

mti 

mg/L 

mg/L 

mg/L 

mgR 

mgn 

ma 

mg/L 

mgn 

ma 

mg/L 

(mQIm’- min) 

(mQIm3- min) 

(ma/m’- min) 

(ms/mJ- min) 

(ms/m3- min) 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

5.4E-95 

53E-08 

3.7E-05 

7.3E-06 

l.lE-04 

8.4E-05 

1.5E-04 

4.7E-07 

1.8E-08 

3.8E-08 

5.3E-08 

2.OE-05 

1 .QE-07 

8.2E-05 

1.2E-08 

1.3E-03 

9.7E-08 

1.7E-08 

2.7E-05 

Cancer Slope 

Factor 

6.20E-02 

1.3OE-01 

8.lOE-03 

5.20E-02 

l.lOE-02 

1.50EtM) 

l.lOE-01 

8.20E02 

1.30E-01 

8.lOE-03 

5.20E-02 

l.lOE-02 

1.50E+OO 

l.lOE-01 

5.30E-02 

8.10E-02 

2.00E-03 

8.00E-03 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

wWfaY 

WWJw 

m&kt-day 

wkdv 

wWdaY 

mg/kQ-day 

w&my 

w&t-day 

mki-day 

WW-day 

wN-W 

wMday 

w%t-day 

fvWW 

w&day 

wkwW 

wW-day 

wvWW 

wW-daY 

Total Risk Across All Exposure RoutedPathways 

Cancer 

Risk 

3.4E-07 

8.9E-07 

2.3E-07 

3.8E-07 

1.2E-08 

9.7G05 

1.8E-05 

1.2E-94 

2.9E-08 

2.1E-07 

2.2E-08 

2.7E-07 

2.2E-07 

2.8E-07 

8.8E-06 

7.8E-08 

8.9E-08 

7.9E-07 

3.4G09 

1.8E-07 

1 .OE-08 

1.2E-04 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTRNATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevenl = Kp x C x levenl x CF 

FOR ORGANICS: IF tevent < I’, DAevenl = 2Kp x C x CF x (6T x levent/3.141592854)” 5 
WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) IF levenl > I’, DAevent = Kp x C x CF x ((levent/(l + 6)) + (2T x ((1+38)/(1 + 6)))) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSiYEAR) 
EW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CIWHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
levent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL/1000 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

l- 
1 Gw CONC. 1 IORGANIC ORI t*(HR) tevent T (HR~ I IKD~CWHR~ I I B I DAevent 1 

I.“.. 

Mercury 
Selenium 
. . a. vanaalum 
RDX 
Ammonium Perchlorate 

.I.““LY-v , , ” 

3px-“? I’ I n t 

7.; 
1.1 
1.2 
6.8ilc-w , , I I I ,.I,_ Y. , , I.““E‘“a , , 
I.w=~“Q ’ ’ I I I 67FAl I I I 4 nnc #I’3 I I I Q T)7C.#-lE .."._ ". 1 .""CV.J C.L, L-V.3 ..- "L;T".z , , I 

InC-nA I I 6.3w-w , , I I 1.67E-01 1 .OOE-03 l.O5E-10 
4.01E-03 1 1 i I 1.67E-01 1 .OOE-03 6.70E-10 
-Irrnn I I ,.43lz-“L , , I I 1.67E-01 1 .OOE-03 1.24E-08 
1.55E-02 1 1 0 I 4.75E+OO 1.67E-01 1.98E+OO 1.90E-02 7.41 E-04 4.69E-07 
9.89E-03 1 1 i 1.67E-01 1 .OOE-03 1.65E-09 

WOQGWAdullResCTE Devent Q/20/00 12:23 PM 



SITE 9 - TABLE E.&a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

IReceptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

rgestion Sromodiihloromethane 5.78E-04 mgn 5.78E-04 mg/L M 7.4E-07 wk!-day 6.20E-02 @WWWK’ 4.6E-08 

Carbon Tetrachlorfde 5.86E-04 man 5.66E-04 mwL M 7.3E-07 wWdw 1.30E-01 @w%-d W’ 9.4E-08 

Chloroform 3.98G03 w@- 3.98E-03 mgR M 5.1E-06 wWdaY 6.1OE-03 twYWday)-’ 3.1E-08 

Tetrachloroethene 7.73E-04 mg/L 7.73E-04 md . M 9.9E-07 wYW-daY 5.20E-02 OwRI-day)” 5.2E-08 

Trichloroethene l.l2E-02 mg/L l.l2E-02 ma/L M 1.4E-05 wWdw l.lOE-02 hwkadw)~’ 1.6E-07 

Arsenic 6.85E-03 ms/L 6.85E-03 mg/L M 8.8E-68 wWdw 150E+60 @wWdW 1.3E-05 

RDX 1.55E-02 mgR 1.55E-02 mg/L M 2.OE-05 wWdaY l.lOE-01 QwwW’ 2.2E-06 

(total) 1 1.6E-05 

emtal Bromodichtoromethane 5.78E-04 mg/L 5.78E-04 mg/L M 6.5E-08 %vWW 6.20E-02 @WbdayT’ 4.OE-09 

Carbon Tetrachloride 5.66E-64 ma 5.66E94 mg/L M 2.2E-07 w&-day 1.30E-01 @WWdW’ 2.9E-08 

Chloroform 3.98E-03 mgn 3.98E-03 mg/L M 5OE-07 wWW 6.10E-03 O-w%-daYF’ 3.1E-09 

Tetrachloroetftene 7.73E-04 mg/L 7.73E-04 WL M 7.3E-07 m@g-day 5.20E-02 (mgncg-day)-’ 3.8E-08 

Trichloroethene l.l2E-02 m@- l.l2E-02 WL M 2.8E-06 wv%kday l.lOE-02 OWWW 3.OE-08 

Arsenic 6.85E-03 mg/L 6.85E-03 WL M 2.1E-08 wWdaY 1.50E+OO OwNI-day)” 3.1E-08 

RDX 1.55E-02 mgll 1.55E-02 mN M 6.6E-96 wWday l.lOE-01 OwWday)~’ 9.4G07 

(total) 1 l.iE-06 

halation Bromodichloromethane 5.78E-04 mg/L 1.57E-04 (mg/m”- min) R 1.3E-07 wh-day OWWdaYr’ 

Carbon Tetrachlorfde 5.66E-64 ma/L 1.75E-04 (ma/m’- min) R 1.4E-07 fvk2-W 5.30B02 mwWdaYY’ 7.5E-09 

Chloroform 3.98E-03 m@ 1.30E-03 (ma/m3- min) R 1 .OE-06 w&-day E.lOE-92 OWWay~’ 8.5G08 

Tetrachloroethene 7.73b04 mgfl. 2.32E-04 (mg/ma- min) R 1.9E-07 w&!-day 2.00E-03 WMwW’ 3.7E-10 

Trichloroethene 1.12E-02 WL 3.85E-03 (mgImm’- min) R 2.9E-06 w%-day E.OOE-03 OWWdaYY’ l .EE-08 

NW l.lE-07 

- . . . - - . - _ .-. --- . - .-. . ..- - 1 -w A- 
‘(1) specsy Medrum-specrhc (M) or Route-Specihc (R) tw setectea tor nsk catcutatron. TOtSI Risk Across All Exposure ROutSSJPStIIWSyS 

ji 
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SITE 9. TABLE 7.3a. CENTRAL TENDENCY EXPOSURE (GTE1 

CALCULKTfON OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 9.lNCUSTRlAL WASTEWATER CISPOSAL AREA 300 

NSWC-WHITE OAK. S,L”ER SPRING. MARYLAND 

Route 

EPC 

““its 

7.4co6 
7.3E.OB 

5.1E.05 

9.9E.05 

1.4Ed.i 

l.SE.05 

8.88-W 

,.7E+M) 

&,E-a3 

5.1EQ5 

9.5E.04 

2.OE.04 

==Yzr 
1 .OE-02 

S.lE-03 

9 SE-04 

2.4~~02 

3.9E-02 

Z.SE-01 

5.9E,W 

2.7~~02 

1 .OE-a? 

,.4E-0, 

&BE-V2 

WSE-04 

3.9SE-LU 

7.731-M 

I.,PE.oz 

1.21E-33 

8.95C03 

,.39E+O2 

6.30sw 

4.01 E-M 

7.491-02 

1.55Eu? 

S.SEE-M 

3.9SE-W 

7.73c04 

l.,PE-oz 

,.21E-(a 

S.95E.M 

,.3SE+O2 

S.SOE-M 

4.0iEa3 

715BO2 

t.55E-M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

mWL 

mdL 

NA 2.5601 

* 7E40 

A,,,,,wnbm Perchlorate 9.(19E-M mm. 

NA 
NA 

NA 

NA 

_..-... 
3.2E.05 

3.2E-03 

5.OE-04 

,.3E-04 

6.781-04 

S.SSE-a( 

3.9SE-03 

7.73b04 

,.,2E-LX? 

,.21E-03 

B.OK.W 

139E+O2 

S.3OE.M 

I.O,E-M 

,.45E-02 

,.55E-CQ 

9..99E-M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

1.578-04 

, .75E-04 

,.30E-M 

2.32E-04 

3.95E-C0 

(m@h13. tin) R 

(m8/mJ- min) R 

(mgh’- min) R 

inu$m’- mini R 

ME-05 

3.7E.ca 

9.5E.07 

2.,E-07 

2.2E-M 

4.2E.C3 

,.9E-08 

5.OP03 

, .ZE-07 

2.3E.04 

b 7.3E.W 

S.BE-95 

3.w07 

1 GE-w 

t.4E.w 

l.OE-05 

,.9E-OB 

i.OE-ce 

moWW SOOE-co 

w’W+w 

mglkgdav 

2.WE.02 

w2oE-OS 

wNd*v 3.WE-04 

wvW-+w 

ma*tiav 

7.0s~9.4 

3.WE.01 

WM-W 2.10s05 

mw+wW 

mwWW 5.OOE.CQ 

l.OOE-02 

m(ykgdav 1 .a2E-04 

WM-dav 

m&-day 3.wE.03 

1.OOE-02 

mglkadav 5.OOE.94 

m@wW 

mwludav 5.71C04 

mwtwdav 8.wE-05 

mwWfav ,.40E-0, 

rGQ%gdcy 

&SE-03 

S.2E-X 

7.OE-04 

,.4E-Cc? 

B.PE-W 

258.05 

1.3~~02 

2.9E-02 

9.,E-M 

9.7E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

l.lZE-02 

,.2,E-03 

9.S5E-a3 

1 ME+02 

B.30E.C-3 

4,0,E-G3 

7.45C02 

,.55E-V2 

9.891-w 

2.5E-03 

,.2E-01 

,.3E-CS 

NA 

NA 

NA 

NA 

Carbon Tetmchbiie 

Chloroform 

Tetmohbmetiene 

Total Hazard Index Across All Exposure Routes/Pathways 1 &9E+fJCI 

(1) Spdy ModbmSpeciL (M) or RouteSpecftk (R) EPC relected for hazard cakukbn. 
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SITE 9 -TABLE 4.4 

lram&?l 

Cod-3 

Parameter Deflnltlon 

cw Chemical ca”Centralion I” water 

IRW lngast!m Rate of Water 

EF Eapn”re F,eque”oy 

ED Expa*“re DuraSo” 

SW Bdy Weight 

AT-C Averaging The (cancer, 

AT-N Averaging Time (Noncancer) 

cw Chetial Concenkatbn fn Water 

?A Skin Swface Area 

KP Pwmeabilily Mnstant 

Ev Even, Frequency 

EF Exposure Frequency 

ED Exposure Duratan 

BW E&y Wokah, 

,WB”l DUrabrl of Event 

AT-C Averaging lime (Cancer) 

AT-N Averaging Time (Nomance,) 

“o!a”le Chemical Generation-Rate 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 9 -INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reference 

95%UCL EPA 1993a 

CTE 

I 

Intake Equation/ 

Ratlonalel Model Name 

Reference 

EPA 199% lCh,onlo Daily Intake (CD,) (mglkgday)= 

EPA 199,a 

EPA ISMa 

EPA 1993a 

EPA 19-a 

EPA ,gsga 

EPA ,g*ga 

EPA wwa 

EPA 1gwa 

EPA l99.a 

CWXlRbVXEFXED 

BWxAT 

oermay Absorbed Dose = 

DAwenlxE”x EFxEDxA 

BWxAT 

P,ofessional Judgement 

EPA 1gg3a 

EPA 1993a 

EPA 19898 

EPA 1992-3 

EPA Isaga 

EPA 1989a 

Foster (L Chroatomki ,987 Chronic Daily Intake (CD,) (m@‘kgslay)= 

EPAlgSl SxlRshxKxFFxFD 

EPA lgg3a BWxATxRaxCF 

Foster & Chroslowski ,987 K = Ds + exp(-Ra x Dt)S!a . ,exp(Ra) x (Ds.D! 

EPA 1gg3a 

EPA lg8ga 

Foster 8 Chrortowoki ,987 

EPA 1gg.a 

P,ofsssional Judgement 

EPA 1ggga 

Dailv Intake Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-03 Cancer ingestion Intake(CTE) = 1.22E-03 
Noncancer Ingestion Intake(RME) = 6.39E-02 Noncancer Ingestion Intake(CTE) = 4.27E-02 

Cancer Dermal Intake(RME) = 3.82E+Ol 
Noncancer Dermal Intake(RME) = 4.46E+02 

Cancer Dermal Intake(CTE) = 8.51 E+OO 
Noncancer Dermal Intake(CTE) = 2.98E+02 

WOSGWC Tat+&-1 “I 12:40 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09l2OlQO 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

I DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG’DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t^ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

tCHEMICAL I GW CONC. I IORGANIC 0Rl I t* (HR) I tevent I B 1 DAevent 
1 1 INORGANlC?l 1 

_ 
.._ _.._..... -. 

, “.,“W”< I 0 1 1 2,10E+OO 1 2SOE-01 1 8.70E-01 I I 5.E 
0 I I 1.80E+OO I 2.50E-01 I 7. 

“L, , I I 

021 1 0 1 1 4.75E+OO i 2.50E-01 i 1.98E+OO i i l.! 
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SITE 3. TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CAlCUlATlON OF NONAXNCER HPZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 9 - lNDUSTRlAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK. SILVER SPRINO. MARYLAND 

Carbon Tebachbride 5.BBE.04 mgR. 

Chbrobrm 3.981.03 wA 

Tetmchbmethene 7.73E.04 me 

Tdchbroethene 1.12E-02 mfl 

An1irmny 1.21E.M mgR 

Ameni 6.55E93 mg/L 

ho” 1.381+02 mgn 

Merculy B.3oE-M m@- 

S&d”~ 4.0lE-@3 m@ 

Vanadium 7.45E-02 wL 

RDX 1 55E-02 m@- 
A,,,n,,nium Perchlorate 3.33E.m mslr 

(told) 

f3tomodiihbmmethane 5.7SE-04 mdL 

5.S8E-04 man 
S.OBE-M WL 
7.73~~04 m& 
l.lZE-02 

,.21E-U3 

&85E-03 ma/L 
,BSE+O* WL 
8.30E-04 WL 
4.0,~~M ma/L 
7.458-02 mg/L 
1.56-02 man 
%89E-b3 WL 

I 

Carbon Tetraohbiie S.BBEOd mfl 

3.%3E.C3 ma 

7.731-01 W- 

1.12E.02 mgll 

l.IlE-Cz3 mdL 

8.85E-M w+ 

,.38E+O2 m8n 

&3M-04 mgrL 

4.01~~a3 m#. 

7.45E.02 mdL 

Total Hz 

7.00E.04 

,.OOE-02 

1 .M)E-02 

&WE-03 

4.OOE-04 

3.WE-04 

3.M)E-01 

3.OOE.04 

5mE-Co 

7.M)E-M 

3.OOE-03 

S.OOE-C-4 

2,OOE-02 

7,OOE.04 

l.ooE-02 

l.WE-02 

&WE-(L1 

B.oQE-05 

3.OOE-04 

3.WE-01 

2.10605 

S.WE-M 

1 82E-W 

3.OQE-m 

5.ooE-04 

5.71E.04 

*.eoE-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 .ewN 

5.2E-02 

2.5E-02 

4.SE-m 

,.ZE-01 

1.98-01 

lSE+OO 

2.SEXll 

,.3E-01 

S.lE-02 

&SE-O, 

3.3E-01 

,.3E,W 

3.3E+Ol 

B.BE-OS 

*.*E-* 

1 SE-U3 

2.2E-(a 

,.4E-02 

2.3E.M 

2.5E-53 

5.OE-02 

3.3E-03 

NE-05 

ME-02 

3.5E-02 

2.2E-m 

2.2E-01 

3.lE.02 

,.5E+m 

Specify MediinSpecifb (M) or RouteSpecib (R) EPC selected for hazard cakubfin. 
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cenarb Timeframe: Future 1 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Recebtor Age: Child (06 Years) 

Exposure 

Route 

Chemiml 

of Potential 

Concern 

Ingestion 

Dennal 

Bromcdichtoromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

Trfchloroethene 

Arsenic 

RDX 

(total) 

Bromodichloromethane 

Carbon Tetrachloriie 

Chloroform 

Tetrachloroethene 

Trichlorcethene 

Arsenic 

I/ I Carbon Tetrachloride 

Chloroform 

Tetrachloroettrene 

II Trichloroethene 

1 J(total) 

SITE 9 -TABLE 8.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

5.78E-04 mg/L 

5.66~~04 m@ 

3.98E-03 mgn 

7.73E-04 mg/L 

l.l2E-02 ma 

885E-03 mgR 

1.55E-02 msfl. 

578E-04 mg/L 

5.66~~04 mg/L 

3.98E-03 ma/L 

7.73P04 m@- 

l.l2E-02 ma/L 

6.85E-03 m@L 

l .%iE-02 mgR 

I I 
Route 

EPC 

Value 

5.78604 

5.66E-64 

3.98503 

7.73E-04 

l.l2E-02 

6.85E-03 

1.55E-02 

5.78E-04 

5.66E-04 

3.98E-03 

1.12E-02 

8.85E-03’ 

1.55E-02 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

m9n M 

mgR M 

mgn M 

mg/L M 

WL M 

mg/L M 

mg/L M 

mg/L M 

ma/L M 

mg/L M 

m@- M 

mgR M 

mg/L M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

3.2E-06 mM9-day 
3.1E06 ~MwW 
2.2E-05 wM&w’ 
4.2E-06 wMJay 
6.1E-05 mm-day 
3.6E-05 mwWday 
8.5G05 mwM-day 

1.7E-07 

5.7E-07 

1.3E-06 

1.9E-06 

7.OE-06 

6.5E-08 

2.2E-05 

w&I-daY 
WWW 
rw%-day 
mw%daY 
wWdaY 
WWIay 
wW-day 

1.4E-06 

1.5E-08 

l.lE-05 

2.OE-06 

3.2E-05 

mg/k!wW 
r%vWday 
mg/kPdaY 
wM-day 
wWdaY 

Cancer Slope 

Factor 

6.20E-02 

f.3OE01 

6.10E-03 

5.20E-02 

l.lOE&? 

1.5OE+oO 

1 .lOE-01 

8.20E-02 

1.3OE-01 

6.10E-03 

5.20E-02 

l.lOE-02 

1.5OE+Cxl 

l.lOE-01 

5.30E-02 

E.lOE-02 

2.00E-03 

6.00E-03 

Cancer 

Risk 

2.OE-07 

4.OE-07 

1.3E-07 

2.2E-07 

6.8E-07 

5.6E-05 

9.4~~06 

6.7E-05 

1 .OE-08 

7.4E-08 

7..8E-09 

9.7508 

7.7E-08 

9.8E-08 

2.4E-06 

2.8E-06 

E.lE-08 

9.2E-07 

4.OE-09 

1 .QE-07 

1.2&06 

7.1 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: OQl2OlOO 

{EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

)ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM’IEVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
SW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANIC% IF tevent < I’, DAevent = 2Kp x C x CF x (6T x teventf3.141592654)0~5 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CtdHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

, , . . . ..._.“” , ..-.- -. , -.--- -. 

..-.- -- I I 1 1.67E-01 1 I I ----- -- I , 
1 fiA.SF-OR I I I i 1.67E-01 I I I l.OOE-03 I I I l.l4E-09 -.--- -- I 

1.36E+02 i 1.67E-01 1 .OOE-03 2.27E-05 

6.30E-04 I 1.67E-01 l.OOE-03 l.O5E-10 

4.01 E-03 i 1.67E-01 1 .OOE-03 6.70E-10 

7.45E-n’ “L, , I I I I fi7F-01 ..-.- -. 1 I)OF-OR ..--- -- 1.24E-08 ..-.- _- 

1.55E,, , , -n7 I I n I 1’4.75E+OO i 1.67E-01 i l.QEE+OO i i 1.90E-02 1 i 7.41E-04 i 4.69E-07 
9.89E-03 1 1 i I I 1:67E-01 1 1 1 l.OOE-03 1 1 1 1.65E-09 

Arsenic 
Iron 
Mercury 
Selenium 
Vanadium 
RDX 

lAmmonium Perchlorate 

WOSGW ‘esCTE Devent 917 12:41 PM 



SlTE 0. TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATlON OF NON-CANCER WZARDS 

EXPOSURE OF FUTURE CHlLD RESIDENTS TO GROUND&TER ” 

SITE 2 . lND”STRlAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK. SILVER SPRINQ. MARYLAND 

Medium 

EPD 

““II8 

RD”b 

EPC 

Value 

EPC 

sebcted 

for Hazard 

Cakubtbn (1, I 
WJ”CW” Units 

I 

Units 

NA NA 
- 

m@ ==7zT? 
3.5B02 

1.7E.M 

3.3E-M 

.S.OE-M 

1.3E-01 

9.5E-01 

,.SE+O, 

SDS02 

WE-cc? 

4.52-01 

Z.ZE-01 

2.SE05 
2.4E-05 

1.7E.04 

3.3E-05 

4.BE.a4 

5.2BOS 

2.98-M 

5.8E+W 

2.7E.05 

1.7s.04 

3.2E-03 

B.BE-04 

4.2C04 

,.lE-08 

S.BE-Lx 

5.2B08 

IX-05 

4.5~~OS 

B.OE-08 

3.41-07 

B.I)E-03 

3.lE-011 

2.OE-07 

3.7E-C6 

1.4E-04 

5.78E-LY 
5.55E-04 

3.981-W 

7.73164 

1.12E.CZ2 

l.ZfE-CU 

6.55E-03 

1.3SE+O2 

5.3oEa 

4.01EC7 

7.45E.W 

1.55B02 

8.898-03 
I 

M 5.75E.M 

5.55E.w 

3.SSE-W 

7.73E.M 

1.12E.M 

1.21~.ca 

5.55E-M 

1.3SE+O2 

8.3OE.01 

4.01E-aJ 

7.45E-02 

1.55E.a? 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

C&on Tekachbtis 

Chbrobrm 

Tetrachbmethene 

Trkhbroethene 

AidkW”y 

ARWlk 

IrOn 

hlerwry 

s*l”m 

VaMdbm 

RDX 

- ”  

Irma, 

Ammonium Perchlomb *.*92-a3 

I (bLal)l 
S.75E-04 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.WE-02 NPI 
7.wE-04 NA 

1 .WE-02 NA 

t .OOE-G2 NA 

B.WE-LU NA 

B.oOE-05 NA 

3.coE-04 NA 

3.OOE.01 NA 

2.10E-05 NA 

5.OOE-CC NA 

I.52E-M NA 

WWdw 
wbdav 

m6W-W 
msJ+wW 

5.56E.04 

3.8(IE-M 

7.73~~04 

1.12E.02 

,.2lEa?.7 

*.55E-03 

1.36Et02 

5.3oE-CM 

4.01E.03 

7.4SE.02 

1.55E.02 
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SITE 9 - TABLE 6.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenario Timeframe: Future 

Receptor Population: Resident 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

rgestion Bromodichloromethane 578E-04 mgn. 5.76E-04 WL M 7.1E-07 mg/kwW 6.20E-02 mM-day)-’ 4.4E-06 

Carbon Tetrachloride 5.66E-04 ma/L 566E-04 mg/L M 6.9607 =vWdw 1.30E-01 @wWJW’ 9.OE-06 

Chloroform 3.96E-03 mM. 3.96E-03 ‘mgn M 4.9506 w&i-day 6.10E-03 OWWWF’ 3.OE-06 

Tetrachloroethene 7.73E-04 mgn 7.73E-04 m@- M 9.4E-07 mg/kwW 5.20E-02 OWkf-day~’ 4.9E-06 

Trtchloroethene l.l2E-02 mgn l.l2E-02 me M 1.4E-05 wM-day l.lOE-02 OwJwhT 1.5E-07 

Arsenic 665E-03 mqR 6.65E-03 mg/L M 6.4E-06 wWdaY 150E+OO OwNwWF’ 1.3E-05 

RDX 1.55E-02 ma 1.55E-02 mg/L M 1.9E-05 w&-day l.lOE-01 mkt-W~’ 2.1E-06 

(total) 1 1.5E-05 

remtal Bromodichloromethane 576E-64 mgn 5.76E-04 mslL M 3.OE-06 WQ-daY 6.20E-02 MWWdav~’ 1.9E-09 

Carbon Tetrachloride 5.66E-04 mg/L 5.66E-04 mgn M 1 .OE-07 wWdaY 1.30E-01 OwWdaYF’ 1.4E-06 

Chloroform 3.96E-g3 mg/L 3.96E-03 mg/L M 2.3E-07 WWdaY 6.10E-03 OwWW~’ 1.4E-09 

Tetrachloroethene 7.73E-04 mg/L 7.73E-04 m@. M 3.4E-07 wbday 5.20E-02 OwRt-day)” 1.6E-06 

Trichloroethene l.l2E-02 mgn l.lZE-02 m@ M 1.3E-06 w’wday l.lOE-02 Owks-day)” 1.4E-06 

Arsenic 6.65E-03 mg/L 6.65E-03 mg/L M 9.7E-09 wW-day 1.50E+OO bwh@vY’ 1.5E-06 

RDX 1.55E-02 mg/L 1.55E-02 ma/L M 4.OE-06 wW% 1 .lOE-01 OwWdaY~’ 4.4E-07 

(total) 1 5.OE-07 

rhalation Bromodichloromethane 5.76E-64 mgn 1.57E-04 (mdm”- min) R 1.7E-07 wkvdw OwMvJaY~’ 1 

Carbon Tetrachlorfde 5.66E-04 man 1.75E-04 (mg/m3- min) R 1.9E-07 wWdaY 5.30E-02 Oxh-day? 9.9E-09 

Chloroform 3.96E-03 md. 1:30E-03 (m@m’- min) R 1.4E-06 wWaY 6.10E-02 owUW+.Yr’ l.lE-07 

Tetrachloroethene 7.73E-04 mg/L 2.32E-04 (ms/m3- min) R 25E-07 w%-day 2.00E-03 OvWdayY’ 5.OE-10 

Tdchloroethene 1.12E.02 mgn. 3.65G03 (ma/m’- min) R 3.9E-06 w&day 6.00E-03 Ow&kg-day)” 2.3E-06 

(total) 1.5E-07 

(1) Spectfy Medium-Specific (M) or Route-Specib (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/pathways 1 1.6E-05 

W09GV lesCTE Table8 Pa -f 1 912’ ‘2:41 PM 



SITE 9 -TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Maintenance/Utittky Worker 

arametel 

Code 

Parameter Definition Units 

cw Chemical Concentration in Water 

A Skin Surface Area 

Kp Permeability Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

RME 

Value 

RME 

Rationale/ 

I Reference 
3 

95%UCL EPA 1993a 

9,000 EPA 1997a 

Chemical-specific EPA 19926 

1 Professional judgement 

36 Professional judgement 

25 EPA 1993a 

70 EPA 1969a 

1 Professional judgement 

25.556 EPA 1969a 

9,125 EPA 1989a 

Daily IntaKe C;alcuiatlons 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Intake Equatlonl 

Model Name 

Professional Judgement 

Professional Judgement 

PAevent x EV x EF x ED x A 

DAevent = Constants x Kp x Cw Y tevent 

Professional Judgement 

. 

WoSswmuw Table4-f 

Cancer Dermal Intake(RME) = 4.53E+OO 
hlnp-n-r nnrmal IntakF?IPME! = 1.27E+Ol I.” I”U1.V”. I”....-.. . ..--....\ . 

Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(CTE) = 6,34E+OO 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM”) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+38)/(1 + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Wo9swn vent 9/* - “‘I 1:08 PM 



SITE 9 -TABLE 7.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

Surface Water 

a Medium: Surlace Water 

e Pdnt: Suriace Water 

r Population: MaintenanceNtility Waler 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC s&&d for hazard calculation 

9/20/00 1:08 PM 



SITE 9 -TABLE 8.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

lermal Carbon Tetrachloride 

Total PCBs 

i 

Iron 

Manganese 

RDX 

Medium 

EPC 

Units 

Route 

EPC 

Value 

1.70E-04 

1 .OOE-03 

5.36E+OO 

3.76E-01 

1.1 OE-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) I 

Intake 

(Cancer) I 

Cancer Slope Cancer Slope Cancer 

Factor I Factor Units I Risk 

I Units 
I 

Total Risk Across All Exposure Routes/Pathways 11 6.7E-05 

WOSSWf ‘able8 913’ 1108 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

;! EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + 8)) + (2T x ((ldB)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1 UlOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WO9SWMUWCTE Devent 9/20/00 1:09 PM 



SITE 9. TABLE 7.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) of Route-Specific (R) EPC selected for hazard calculation. 

WOSSWf TE Table7 
P ‘xl 1:09 PM 



SITE 9 -TABLE 8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/ UTILITY WORKERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

)Scenario Timeframe: Future 

Receptor Age: Adult 

Iron 

Manganese 

IRDX 

Medium 

EPC 

Value 

1.70E-04 

5.70E-04 

1.20E+OO 

I .74E-O1 

3.99E-04 

EPC 

Units 

Route Route 

EPC EPC 

Value Units 

1.70E-04 

5.70E-04 

1.20E+OO 

1.74E-01 

3.99E-04 

mg/L M 

mg/L M 

mg/L M 

I mg/L M 

WL M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) I Units 
I 

Cancer 

Risk 

9.6E-10 

8.8606 

2.8E-09 

6.8E-06 

Total Risk Across All Exposure Routes/Pathways 11 6.6~~06 

WOSSWMUWCTE Table8 9/20/00 1:09 PM 



SITE 9 - TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Parameter Parameter Deflnition Units RME RME CTE CTE intake Equation/ 

Route Code Value Ratlonalel Value Rationale/ Model Name 
Reference Reference 

Denal CW Chemical Concentration in Water hW 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorber-Dose = 

A Skin Surface Area (cm*) 9,000 EPA 1997a 9,ooo EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (cm0 Che&al-specific EPA 19924 Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency PJays/uear) 180 Professional judgement 180 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (years) 1 EPA 1993a 1 EPA 1993a 

BW Body Weight clc9) 70 EPA 1989a 70 EPA 1989a 

@vent Duration of Event (hrlevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) 385 EPA 1989a 365 EPA 1989a (days) 

Daily Intake C;alcuIations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol 

Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(CTE) = 6.34E+Ol 

wo9w ‘W TableC1 91’ -T 1:07 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG!DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenff3.141592654)05 

IF tevent > t‘. DAevent = Kp x C x CF x ((tevenff(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM!HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOSSWConstW Oevent g/20/00 1:07 PM 



SITE 9. TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RMEI 

(1) Specify Medium-Specific(M) or Route-Specifb (R) EPC selected for hazard calculation. 

CALCULATION OF NONCANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 303 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: r surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Constructi~ Worker 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

tnteke 

(Non-Cancer) 

intake 

(Non-Cancer) 

Units 

Reference 

DOS@ 

M 
M 

.M 

M 

5.7E-07 

4.7E-04 

3.4E.04 

2.4E-05 

7.CQE-04 

3.00E-01 

S.OOE-04 

m* M 5.2E-06 mg/kg-W 3.GQE-03 

I II I I 

Total Hazard index 1 

Reference 

Dose Units 

Referewe 

Concentration 

:ross All Exposure Route 

Reference 

Concentration 

Units 

Hazard 

Quotient 

wo9sw ‘4 Table7 
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SITE 9 -TABLE 8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATfON OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Surface Water 

Receptor Age: Adult 

Exposure 

Route 

Dermal 

Chemical Medium 

of Potential EPC 

Concern Value 

Carbon Tetrachloride 1.70E-04 

Total PCBs 1 .OOE-O3 

Iron 536EtOO 

Manganese 3.76E-01 

Medium 

EPC 

Units 

mq/L 

m@- 

wd- 

WL 

Route 

EPC 

Value 

1.70E-04 

1 .OOE-03 

5.36E+OO 

3.76E-01 

Route 

EPC 

Units 

mg/L 

mg/L 

mg/L 

WL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 82E-09 mglkg-day 1.30E-01 OWQ-WY’ l.lE-09 

M 6.7E06 mg/kg-day 2.00E+OO OWb-WY’ 1.3E-05 

M 4.9E-06 mgikg-day QWwWY’ 

M 3.4E-07 mg/kg-day bv$wJayF’ 

RDX l.lOE-03 mg/L 1.1 OE-03 mg/L M 7.4E-08 mglkg-day l.lOE-01 (mg/kg-day)’ 8.1 E-09 

(total) 1.3E-05 

Total Risk Across All Exposure Routes/Pathways 1.3E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

‘ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT&M’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)0.5 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HRiEVENT) 

CF = CONVERSION FACTOR (IUIOOO CM3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

wo9sw WCTE Devent sP-“o 1:06 PM 



SITE 9. TABLE 7.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

(1) Specify Medium-Specib (M) or Rwte-Specific (R) EPC selected for hazard calculation. 

WOsSWConstWCTE Table7 9/20/00 I:08 PM 



SITE 9 - TABLE 8.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure. Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Dermal Carbon Tetrachloride 1.70E-04 mg/L 1.70E-04 mg/L M 8.2E-09 mg/kg-day 1.30E-01 OWWkW’ l.lE-09 

Total PCBs 570E-04 mg/L 5.70E-04 ma/L M 3.8E-06 mgfkg-day 2.00E+OO Ow.WdayF’ 7.6E-06 

Iron 1.20E+OO WL 1.20E+OO ML M 1.1506 mg/kg-day 0Wb-W)“ 

Manganese 1.74E-01 mg/L 1.74E-01 WL M 1.6E-07 mg/kg-day OWwJayY’ 

ROX 3.99E-64 mg/L 3.99E-04 mg/L M 2.7E-08 mg/kg-day l.lOE-01 OWWdayY’ 2.9509 

(total) 7.6E-06 

Total Risk Across All Exposure Routes/Pathways 7.6E-06 

(1) Specify Medium-Specific (U) or Route-Specific (R) EPC selected for risk calculation, 

WO9SV’ lWCTE Table8 9i2f’ ‘. - 1~08 PM 



SITE 9 - TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parameter Parameter Deflnltion Units RME RME CTE CTE Intake Equation/ 
Route Code Value Rationale/ Value RatIonale/ Model Name 

Reference Reference 
--P----P- 

Ingestion CW Chemical Concentration in Water maw 95%UCL EPA 1993e 95%UCL EPA 1993a Chronic Daily Intake (CDI) (m&T-day)= 

CR Contact Rate with Surface Water (W 0.05 EPA 1966d 0.06 EPA 1966d CwxCRxETxEFxED 

EF Exposure Frequency (dayslyear) 16 Professional judgement 16 Professional Judgement BWrAT 

ED Exposure Duratioo (years) 30 Professional judgement 9 PrOfesSionat JUdQemeht 

ET Exposure Time (hr/day) 1 Professional judgement 1 Professional Judgement 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT-C Averaging Ttme (Cancer) (days) 25,550 EPA 1969a 25.550 EPA 1969a 

AT-N Averagihg Time (Noncancer) (days) 10,950 EPA 1969a 3,265 EPA 1969.a 

Derrnal cw Chemfcal Concentratioh in Water mm 95%UCL EPA 1993a 95%UCL EPA 1993a Dern-ally Absorbed Dose = 

A Skin Surface Area (cm*) 9,m EPA 1997a wm EPA 1997a DAevent x EV x EF x ED x A 

Kp Perrneability Constant (CMw Chemical-specific EPA 19924 Chemical-specific EPA 19926 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 16 Professional judgement 16 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Expceure Duration (yea@ 30 Professional fudgement 9 Professional Judgement 

8W Body Weight (b) 7d EPA 1969a 70 EPA 1969a 

tevent Duratioo of Event (hdevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

EPA 1969a 

uaw IntaKe C;aIcuiattcins 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 1.34E-05 Cancer Ingestion Intake(CTE) = 4.03E-06 
Noncancer Ingestion Intake(RME) = 3.13E-05 Noncancer Ingestion Intake(CTE) = 3.13E-05 

Cancer Dermal Intake(RME) = 2.42E+OO 
Noncancer Dermal Intake(RME) = 5.64E+OO 

Cancer Dermal Intake(CTE) = 7.25E-01 
Noncancer Dermal Intake(CTE) = 5.64E+OO 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09120/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/-YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x C$ 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0~5 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL/1000 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 
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SITE 9 -TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sudace Water 

EXposIJte 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

ValUe 

Total PCBs 

IrOn 

Manganese 

1 .M)E-o3 

5.38E+oO 

3.7SE-01 

emlal 

RDX 

VW 
Carbon Tetrachlodde 

l.lOE-93 

1.7OE-C-l 

Total PCBs 

km 

Manganese 

1 .ooE.o3 

5.3BEt00 

3.76E.01 

IRDX I l.loE-03 

Reference 

Concentration 

Total Hazard index Across All Ex, ___._. .-- 

(1) Specify Medium-Specific (M) or Route-Specific (f?) EPC selected for hazard tabulation. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

I 

Hazard 

Concentration Quotient 

Units 

I 

NA l.iE-05”’ 

1.2E-O3’- 
NA 7.3E-05 

.._ 
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SITE 9 -TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route . 

EPC 

Value 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

Ingestion 

Oermal 

Carbon Tetrachloride 

Total PCBs 

iron 

Manganese 

RDX 

(total) 

Carbon Tetrachloride 

Total PCBs 

Iron 

Manganese 

RDX 

(total) 

1.70E-04 mg/L 1.70E-04 WL 
1 .OOE-03 mg/L 1 .OOE-O3 WL 

5.36E+OO mg/L 5.36EtOO mg/L 
3.76E-01 mg/L 3.78E-01 mg/L 
l.lgE-03 mg/L 1.1 OE-03 mg/L 

1.70E-04 WL 1.70E-04 mg/L 
1 .OOE-03 mg/L l.O9E-03 WL 
5.36EtOO mslL 5.36E+OO ML 
3.76E-01 mq/L 3.76E-01 mglL 

l.lOE-03 mg/L l.lOE-03 ML 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

2.3E-09 

1.3E-08 

7.2E-05 

5.OE-06 

1 .SE-08 

2.2E-08 
l .EE-05 

1.3E-05 

9.1 E-07 

2.OE-07 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg!kg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

1.30E-01 

2.08E+OO 

l.lOE-01 

3.OE-10 

2.7E.08 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

1.6E-09 

2.9E-08 

2.8E-09 

3.5E-05 

1.30E-01 b-wh-dw)~’ 

2.00E+OO (mg/kg-day).’ 

OWwJayY’ 

WWhdW 

mglkg-day l.lOE-01 OWWW)~’ 1 2.2E-06 

I 1 35E-05 

Cancer 

Risk 

Total Rlrk Across All Exposure RoutesfPathwayo 11 3.6E-05 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

?EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent c t’, DAevent = 2Kp x C x CF x (6T x teventi3.141592654)’ ’ 

IF tevent z. t’, DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+38)/(1 t B)))) 

WHERE: Kp e: PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lU1000 CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOSSWRecUserCTE Devent g/20/00 1 :I 1 PM 



Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Recreational User 

RDX 3.99E.04 m3J- 

b-0 

Carbon Tetrachlodde 1.70E-04 w- 
Total PCBs 

Iron 

MZlllQEUleSe 

5.70E-04 WL 
1 .ZOE+QQ wl- 
1.74E-01 

SITE 9 -TABLE 7.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 3M) 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specifff (R) EPC selected for hazard calculation 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

I Units I I Units I 

5.3E-09 

1.6E-06 

3.6E-05 

5.5E-06 

12E-06 

5.1 E-06 

2.4E-05 

6.6E-06 

9.6E-07 

I 

mslkQ5aY 1 7.WE-C.4 wWW 

MQ-daY 

I I 

wW5ay 
w'@-W 3.WE-01 wW-W 

6.WE-04 

wossw !CTE Table7 c ‘70 1:ll PM 



SITE 9 - TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

._ ,, 

gestion 

ermal 

Carbon Tetrachloride 

Total PCBs 

Iron 

Manganese 

RDX 

(total) 

Carbon Tetrachloride 

Total PCBs 

Iron 

1.70E-04 

5.70E-04 

1.20E+OO 

1.74E-01 

3.99E-04 

1.70E-04 

5.70E-64 

1.20E+O6 

WL 

WL 

mg/L 

mg/L 

mg/L 

ML 

mg/L 

mg/L 

1.70E04 

5.70E-04 

1.20E+OO 

1.74E-01 

3.99E-04 

1.70E-04 

5.70E-04 

1.20EtOO 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

68E-10 

2.3E-09 

4.8E-06 

7.OE-07 

16E-09 

6.5E-09 

3.OE-06 

8.7E-07 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg!kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

].30E-01 

P.OOE+OO 

1 .lOE-01 

1.30E-01 

2.00E+OO 

(mg/kg-day)-’ 8.9E-11 

(mg/kg-day)” 46E-09 

MWW-dayr’ 

hx%w%Y’ 
i . 

WMwW~’ 1.8E-10 

1 4.9E-09 

WW-daY)~’ 8.5E-10 

(mg/kg-day)’ 8.1 E-06 

0w.Wdayr’ 

Manganese 1.74E-01 WL 1.74E-01 + f-f@ M 1.3E-07 mg/kg-day b@wdW 

RDX 3.99E-04 mglL 3.99E-04 mg/L M 2.1E-08 mglkg-day l.lOE-01 (mgIkg-day)” 2.3E-09 

(total) 1 6.1E-06 

Total Risk Across All Exposure Routes/Pathways 1 6.1E-06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOSSWRecUserCTE Table8 9/20/00 1:li PM 



SITE 9 - TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Water 

~ 
Rweptor Population: Adolescent Trespasser 

Exposure Paramete Parameter Deflnltlon Unite RME RME CTE CTE Intake Equation/ 
Route Code Value Rationale/ Value RatIonale/ Model Name 

Reference Reference 
Ingestion CW Chemical Concentration in Water mg/i) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) @g/kg-day)= 

CR Contact Rate with Surlace Water (W 0.05 EPA 1988d 0.05 EPA 19884 CwxCRxETxEFxED 

EF Exposure Frequency (~yslye~~) 52 Professional judgement 26 Professional Judgement BWrAT 

ED Exposure Duration (yea@ 10 Professional judgement 10 Professional Judgement 

ET Exposure Time (hr/day) 1 Professional judgemant 1 Professional Judgemant 

BW Body Weight W) 43 EPA 1989a 43 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25,550 EPA 1969a 

AT-N Averaging Time (Nancancer) (days) 3,650 EPA 1989a 3,650 EPA 1989a 

Dermal CW Chemical Concentration in Water OW-) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (Cd 3,260 EPA 1997a 3,260 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant ww Chemical-specific EPA 1992d Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency kW%‘~aO 52 Professional judgement 26 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (yea=) 10 Professional judgement 10 Professional Judgement 

BW BwJy Weight (kc!) 43 EPA 1989a 43 EPA 1989a 

tevent Duration of Event (hrlevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) Ways) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1989a 3,650 EPA 1989a 

uaw lntaite Galculations 
Ingestion Intake = (IRgw x EF x ED) /.(BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 2.37E-05 Cancer Ingestion Intake(CTE) = I .I 8E-05 
Noncancer Ingestion Intake(RME) = 1.66E-04 Noncancer Ingestion Intake(CTE) = 8.28E-05 

Cancer Dermal Intake(RME) = 154E+OO 
Noncancer Dermal Intake(RME) = l.O8E+Ol 

Cancer Dermal Intake(CTE) = 7.71 E-01 
Noncancer Dermal Intake(CTE) = 540E+OO 

wossw Table4-1 9P”“lO 1 :l 1 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )I(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKG’DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGtNG TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF went-z t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lU1OOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

b-CAL 1 GWCONC. 1 (ORGANICOR( 1 t’(HR) 1 tevent T WV Kp (CM/HR) 
I 

B DAevent 

Carbon Tetrachloride 

Total PCBs 
Iron 
Manganese 
RDX 

m3U INORGANIC? 
1.70E-04 0 1 .80E+OO 1 .OOE+OO 7.60E-01 2.20E-02 6.80E.02 9.01 E-09 
1 .OOE-O3 0 6.60E+Ol 1 .OOE+OO 1.40E+Ol 7.lOE-01 5.20E+02 7.34E-06 
5.36E+OO i 1 .OOE+OO 1 .OOE-03 5.36E-06 
3.76E-01 i 1 .OOE+OO 1 .OOE-03 3.76E-07 
1.1 OE-03 0 4.75E+OO 1 .OOE+OO 1.98E+OO 1.90E-02 7.41 E-04 8.13E-08 

WOSSWhesp Devent 9/20/00 1: 11 PM 



SITE 9 _ TABLE 7.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ore Medium: Surface Water 

ore Point: Surface Water 

opulation: Ad&scent Trespasser 

H) Scecifv Medium-Specific fM) or Route-Soecifii IRI EPC selected for hazard calculation 

1.8E-07 

9.7E-08 

3.OOE-03 

7.COE-04 

NA NA 6.1 E-05 

6.2E-03 
NA NA 1.4E-124 

wossw -able7 P ‘xl 1:ll PM 



SITE 9 -TABLE 6.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Ingestion 

Dermal 

Carbon Tetrachloride 

Total PCBs 

Iron 

Manganese 

RDX 

(total) 

Carbon Tetrachloride 

Total PCBs 

Iron 

Manganese 

Medium Medium 

EPC EPC 

Value Units 

1.70E-04 

1 .clOE-03 

536E+OO 

3.76E-61 

1.1 OE-03 

1.70E-04 

1 .OOE-03 

5.36E+OO 

3.76E-01 

1 .lOE-03 

mg/L 
mg/L 
mglL 
mq/L 
mglL 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC ielected for risk, slculation. 

Route 

EPC 

Value 

1.70E-04 

l .oOE-03 

536E+OO 
3.76E-01 

l.10E-03 

1.70E-04 

1 .OOE-03 

5.36E+OO 

3.76E-01 

1.1 OE-03 

mg/L M 

mg/L M 

III WL M 

mg/L M 

WL M 

Total Risk Across All Exposure Routes/Pathway8 

Cancer 

Risk 

5.2E-10 

4.7E-08 

1. 

2.9E-09 

5.1 E-08 

1.8E-09 

2.3E-05 

1.4E-08 

2.3E-05 

2.3E-05 

WOSSWTresp Table8 M?O/Oo 1 :ll PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

)ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGiKG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

, EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenV3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + 6)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMfHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUiOO0 CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

b+EMlCAL 1 GW CONC. 1 IORGANIC ORI t* (HR) tevent 1 IKP (CM/HR) I 0 I DAevent 1 

Tetrachlodde 
I ouit 

iron 
Manganese 

wossv, :TE Devent c 11:12 PM 



SITE 9 -TABLE 7.8a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER UAZARDS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Surface Water 

Exposure Medium: Sutface Water 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

. 

9/20/00 1 :I 2 PM 



SITE 9 - TABLE 8.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

igestion Carbon Tetrachloride 1.70E-04 mg/L 1.70E-04 WL M 

Total PC!& 5.70E-04 mg/L 5.70E04 mg/L M 

Iron 1.20E+OO mg/L 1.20E+OO mg/L M 

Manganese 1.74E-01 WL 1.74E-01 mg/L M 

RDX 3.99E-04 mg/L 3.99E-04 ma/L M 

(total) 

termal Carbon Tetrachloride 1.70E-04 mf& 1.70E-04 mg/L M 

Total PCBs 5.70E-04 mg/L 570E-04 mg/L M 

Iron 1.2OE+OO m& 1.20E+OO mslL M 

Manganese 1.74E-01 mg/L 1.74E-01 WL M 

RDX 3.99E-04 mg/L 3.99E-04 mslL M 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Intake 

(Cancer) 

2.OE-09 mg/kg-day 

6.7E-09 mg/kg-day 

1.4E-05 mg/kg-day 

2.lE-06 mg/kg-day 

4.7E-09 mg/kg-day 

7.OE-09 

3.2B06 

9.3E-07 

1.3E-07 

2.3E-08 

Intake 

(Cancer) 

Units 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

Cancer Slope 

Factor 

1.30E-01 

2.00E+OO 

l.lOE-01 

1.30E-01 

29OE+OO 

l.iOE-01 

2.6E-10 

1.3E-08 

52E-10 

1.4E-08 

9.OE-10 

6.5E-06 

Total Risk Across All Exposure Routes/Pathways 11 6.5E-06 

wogsv !CTE Table8 W? 1:12 PM 



SITE 9 - TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equatlonl 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference --P--P-P- 
Ingestion CW Chemical Concentration in Water m94 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mglkg-day)= 

CR Contact Rate with Surface Water P-m 0.05 EPA 19886 0.05 EPA 1988d CwrCAxETxEFxED 

EF Exposure Frequency VWyear) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration wars) 24 EPA 1993a 7 EPA 1993s 

ET E~ure Time (hr/day) 2 Professional judgemenl 2 Professional Judgement 

BW Eody Weight (Ql 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (d%) 25,550 EPA t989a 25.550 EPA 1989a 

AT-N Averaging Time (Noncancer) (dayal 8,760 EPA 1969a 2,555 EPA 1989a 

DErmal cw Chemical Concentration in Water mm-l 95%UCL EPA 1993s 95XUCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’, 9ml EPA 1997a Q,ooo EPA 1997a DAeventxEVx EFxEDxA 

Kp Pernwabitii Constant mm) Chemical-specific EPA 1992d Chendcal-specific EPA 1992d BWxAT 

EV Event Frequency (eventslday) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency WWearl 350 Professional judQement 234 Professional Judgement DAevent = Constants Y Kp x Cw Y tevent 

ED Exposure Duration (YeaM 24 Professional iudgement 7 Professional Judgement 

BW Scdy Weight No) 70 EPA 1989a 70 EPA 1989a 

ISWIlt Duraticn of Event (hr/event) 2 Professional judgement 1 Professional Judgernent 

AT-C Averaging Time (Cancer) Ways) 25,550 EPA 1989a 25,550 EPA 1989a 

EPA 1989a 2,555 EPA 1989a 

uaw Intam tialculatbons 
ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermai Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 4:70E-04 Cancer Ingestion Intake(CTE) 4 9.16E-05 
Noncancer Ingestion Intake(RME) = 1.37E-03 Noncancer ingestion Intake(CTE) = 9.16E-04 

Cancer Dermal Intake(RME) = 4.23E+Ol Cancer Dermal Intake(CTE) = 8.24E+OO 
Noncancer Dermal Intake(RME) = 1.23E+02 Noncancer Dermal Intake(CTE) = 8.24E+Ol 

.:, .;. 

WOSSWAdultRes Table4-1 g/20/00 1:04 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KGfDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+3B)/(l + B)))) 

‘WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

wo9sw 7es Devent 0”‘-“JO i:O4 PM . 



SITE 9 _ TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Sudace Water 

Receptor Population: Resident 

WwW NA 

l- 
wWW NA 

wWW NA 

WWaY NA 
. . 

IRDX 
I 

I 1.10&03 m 1 l.lOE-03 1 M 1.4E-05 1 mglkgday 1 3.00E-03 I mwkgday 1 NA 
I I I II I I I I 

Reference 

I 

Hazard 

Concentration Quotient 

Units 

I 

NA 

NA 4.4E-03 

NA l.ZE-01 

IIt Snacifv Medium-So&if (MI or Route-SDecifff fR1 EPC selected for hazard calculation 

9/20/00 I:04 PM 



SITE 9 -TABLE 8.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route. specific (R) EPC selected for risk ( 

1.70E-04 mg/L 
1 .OOE-03 mg/L 
5.36E+OO WL 
3.76E-01 mglL 
l.lOE-03 mglf- 

1.70E-04 WL 
l.OOE-03 mg/L 

5.36E+OO mg/L 
3.76E-01 mg/L 
l.lOE-03 mg/L 

Route Route 

EPC EPC 

Value Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 
Cancer 

Risk 

1 .OOE-O3 

5.36E+OO 

3.76E-01 

l.lOE-03 

1.70E-04 

1 .OOE-03 

5.36E+OO 

3.76E-01 

I I II I I I I 
1.70E-04 1 mg/L M 11 8.OE-08 1 mg!kg-day 1 1.30E-01 I OWk9-day)” I i.o!z-08 

9.4E-07 

5.7E-08 

1 .OE-06 

7.4E-08 

8.8E-04 

4.7E-07 

2.5E-03 

1.8E-04 

5.2E-07 

57E-07 

4.4E-04 

4.5E-04 

3.2E-05 

mg/kg-day 

mglkg-day 

mgikg-day 

mgfkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

2.00E+OO 

l.lOE-01 

1.30E-01 

2.00E+OO 

l.lOE-03 1 mg/L M 1 4.9E-06 1 mg/kg-day l.lOE-01 1 OwkwWY’ 1 5.3E-07 

I I II I I I 1 8.8E-04 

llculation. 

Total Risk Across All Exposure Routes/Pathways 1 8.8E-04 
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DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C i CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HFUEVENT) 

CF = CONVERSION FACTOR (IL/l000 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOURIEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: OQl2OlOO 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

WO9SWAdultResCTE Devent g/20/00 1:05 PM 



SITE 9. TABLE 7.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

um Point: Surface Water 

plor Population: Resident 

Exposure 

Route 

Chemical 

I 

Medium 

I 

Medium 

of Potential EPC EPC 

II IRDX 3.99E-04 

(1) Specily Medium-Specific (M) or Route-Specifi (R) EPC selected for hazard calculation 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

‘M 

M 

M 

M 
M 

M 

M 

Intake 

(Non-Cancer) 

1.6E-07 

5.2E-07 

l.lE-03 

1.6E-04 

3.7E-07 

7.4E-07 

3.46-04 

9.9E-05 

1.4E-05 

2.4E-06 

Intake 

(Non-Cancer) 

Reference 

Dose 

Units 

7.ooE-04 

3.CQE-01 

Z.OOE-02 

m#kgday 1 3.COE-03 
I 

3.00E-01 

8.CQE-04 

Total Hazard Index cross All Exposure RoutedPathways 

2.2E-04 

3.7E-03 

8.OE-03 

1.2E04 

l.ZE-02 

l.lE-03 

3.3E-04 

1 BE-02 

8.1 E-04 

2.OE-02 

3.2E-02 

wossw GTE Table7 



SITE 9 - TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

Ingestion 

Dermal 

Carbon Tetrachloride 

Total PCBs 

Iron 

Manganese 

RDX 

(total) 

Carbon Tetrachloride 

Total PCBs 

Iron 

Manganese 

RDX 

l.7OE-04 mg/L 1.70E-04 mg/L 

5.7OE-04 mrJL 5.70E-04 mg/L 

1 .ZOE+oO mg/L 1.2OE+OO mg/L 
1.74E-01 WL 1.74E-01 mdJL 
3.99E-04 m@JL 3.99E-04 mg/L 

1.70E-04 mg/L 1.70E-04 m@L 
570E04 ms/L 570E-04 mg/L 

1.2OE+OO WL 1.20E+OO mslL 

1.74E-61 mg/L 1.74E-01 mg/L 

3.99B04 mg/L 3.99E-04 mg/L 

M 

M 

M 

M 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 
*,v 

I I I I 
. . .s 

1.6E-06 1 mg/kg-day 1 1.30E-01 1 (mg/kg-day)’ 1 2.OE-09 

5.2E-06 

l.lE-04 

mglkg-day 

mg/kg-day 

2.00E+OO 1 .OE-07 

1.6E-05 

3.7E-06 

7.4E-06 

3.4E-05 

9.9E-06 

1.4&06 

2.4E07 

mglkg-day 

Wb-day 

mglkg-day 

mglkg-day 

WWW 
mg/kg-day 

mg/kg-day 

i.lOE-01 

1.30E01 

2.00E+OO 

l.lOE-01 

OWki-day)-’ 

(mg/kg-day)” 

O’wh-day)” 

bWk?dayY’ 

bWb-day~’ 

Owh-dayY’ 

hWWW~’ 

4.OE-09 

l.lE-07 

9.7E-09 

6.9E-05 

2.7E-08 

6.9E-05 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation 
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SITE 9 -TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: .Child Resident 

Receptor Age: Child (0 -6 Yean) 

Exposure Paramete Parameter Definition Unite RME RME CTE CTE Intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion chv Chemical Concentration in Water ha/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day)= 

CR Contact Rate with Surface Water ww 0.05 EPA 1988d 0.05 EPA 19884 CWXCRXETXEFXED 

EF E~osure Frequency Wwh=4 350 EPA 199% 234 EPA 1993-a BWxAT 

ED E-we Duration (years) 6 EPA 1993a 2 EPA 1993a 

ET Exposure Time WW 2 Professional judgement 1 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 

Dallllal CW Chemical Concentration in Water (mg/L) 95%UCL EPA 199% 95%UCL EPA 199% Dewily Absorbed Dose = 

A Skin Surface Area (cm’) 3506 EPA 1997a 3506 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant e-w Chemical-specific EPA 1992d Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 PrOfeSSiOnal judgement 1 Professional Judgement 

EF Emwe Frequency Wys/year) 350 Professional judgemsnt 234 Professional Judgement DAevent = Constants x tcp x Cw x tawnt 

ED E-we Duration (yea=) 6 PrOfaSSiOnal judgement 2 Professional Judgement 

BW Body WeiQht (kg) 15 EPA 1989a 15 EPA 1989a 

iwant Duration of Event (hr/avent) 2 PrOfeSSiOnat judgemant 1 Professional Judgement 

AT-C Averaging lima (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 

ually InfaKe C;alculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-04 Cancer Ingestion Intake(CTE) = 6.11 E-05 
Noncancer Ingestion Intake(RME) = 6.39E-03 Noncancer ingestion Intake(CTE) = 2.14E-03 

Cancer Dermal Intake(RME) = 1.92E+Ol 
Noncancer Dermal Intake(RME) = 2.24E+02 

Cancer Dermal Intake(CTE) = 4.28E+OO 
Noncancer Dermal Intake(CTE) = 1.50E+02 

wossw ?es.xls TableC1 7 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

‘ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD = DERMALLY ABSORBED DOSE &%/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent c t’. DAevent = 2Kp x C x CF x (6T x tevent!3.141592654)0S 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMtCAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUiOOO CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B I BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOSSWChlldRes Devent 9/20/00 1:06 PM 



SITE 9 -TABLE 7.10 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Expxure Point: Surface Water 

RDX 

(tow 
Carbon Tetrachloride 

l.lOE.03 mgn. l.lOE-03 fw- M 

1.70E-04 m 1.70E-04 m@ M 

Total PCBs 

IrOn 

Manganese 

(1) Specify Medium-Specib (M) or Rwte-Specific (R) EPC selected for hazard calculation. 

Intake Intake 

(NonCancer) (Non-Cancer) 

Reference 

Dose 

Reference 

Dase Units 

Reference Reference 

Concentration Concentration 
Hazard 

Quotient 

I I lJnits I 
1 .I E-06 

6.4E-06 

3.4E-02 

2.4E-03 

7.00E-04 

3.WE-01 

2.00E-92 

NA NA 1.6E-03 
NA NA 

NA NA l.lE-01 
NA NA 1 .ZE-Ol 

7.OE-06 wWdw 3.00E-03 w%-day NA NA 2.3E-03 

2.4E-01 
3.OE06 “v”wW 7.00E-04 w%-W NA NA 4.3E-03 
2.3E-03 W?Nw NA NA 

WOSSW’ wds Table7 ‘xl 2:01 PM 



SITE 9 -TABLE 8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

bcenario Timeframe: Future 1 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Child Resident 
Receptor Age: Child (0 -6 Years) I] 

lgestion 

ermal 

Carbon Tetrachloride 

Total PC& 

Iron 

Manganese 

RDX 

(total) 

Carbon Tetrachloride 

Total PCBs 

Iron 

Manganese 

1,7OE-04 

1 .OOE-03 

536E+OO 

3.76E-01 

l.lOE-03 

1.70E-04 

l.OOE-03 

5.36E+OO 

3.76E-01 

~RDX l.lOE-03 

Idotal) I 

Medium 

EPC 

Units 

mg/L 

mg/L 

mq/L 

mg/L 

mg/L 

1.70E-04 mgn. M 

1 .OOE-03 mg/L M 

5.36E+OO WL M 

3.76E-01 mg/L M 

l.lOE-03 WL M 

1.70E-04 mg/L M 

7 .OOE-03 mg/L M 

536E+OO. mg/L M 

3.76E-01 WL M 

1.1 OE-03 mg/L M 

- 
I[ 

- 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) I (Cancer) Factor I Factor Units I Risk 

I Units I 
I I I I -6. 

9.3E-08 1 mglkgday 1 -1.30E-01 1 (mgncs-day).’ 1 1.2E-08 

5.5E-07 mg/kg-day 2.00E+OO OWWday).’ l.lE-06 

2.9E-03 mg/kg-day @@wJayY’ 

2.1 E-04 mglkg-day Ow%-daYI’ 

6.OE-07 mg/kg-day l.lOE-01 hYJwJaY~’ 6.6E-08 

1.2E-06 

2.6E-07 mg/kg-day 1.30E-01 OWkwW~’ 3.3E-08 

2.OE-04 mg/kg-day 2.OOE+OO hx!b-day)-’ 4.OE-04 

2.1 E-04 mglkg-day bwWW~’ 

1.4E-05 mglkg-day OWwW’ 

2.2E-06 mg/kg-day 1 .lOE-01 @WbdayK’ 2.4E-07 

4.OE-04 

Total Risk Across All Exposure Routes/Pathways 11 4.OE-04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM%VENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
‘BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1 WOO0 CM’) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

wo9sw ‘esCTE Devent 9’- “I 1:06 PM 



SITE 9 -TABLE 7.tOa. CENTRAL TENDENCY EXPOSURE (CTE) 

EFpOSUre 

Rwte 

Chemical 

of Potentiti 

Concern 

Medium 

EPC 

ValUe 

I 

gestion lCarbcn Tetrachloride 1 1.70E-04 

Total PCBS 

IrOn 

M~gEVlEStl 

5.70E-04 

1 .ZOE+CXl 

1.74E-01 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

Expxure Medium: Surface Water 

RDX 3.99E-04 w- 3.99E-04 me/L M 

(total) 

Carbon Tetrachbride 1.70E-04 mv- 1.70E-04 M 

Intake Intake 

(Non-Cancer) (NonCancer) 

Reference 

Dose 

Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentration 

Units 

Hazard 

Quotient 

NA 

NA S.SE-03 

NA 1.9E-02 

Total Hazard Index Across All Exposure Route 

(t) Specify Medium-Specifii (M) or Route-Spwift (R) EPC selected for hazard calculation 

WOSSWChildResCTE.xis Table7 9/2oml2:00 PM 
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SITE 9 -TABLE 8.10a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Receptor Age: Child (0 -6 Years) 

Exposure Chemical 

Route I of Potential 

Concern 

gestion 

ermal 

Carbon Tetrachloride 

Total PCSs 

Iron 

Manganese 

RDX 

(total) 

Carbon Tetrachloride 

Total PCSs 

Iron 

Manganese 

RDX 

(total) 

- 
I 

I - 

1.70E-64 WL 1.70E-04 

570E-04 WL 5.70E-04 

1.20E+OO mg/L 1.20E+OO 

1.74E-61 mg/L 1.74E-01 

3.99E-64 m@ 3.99E-64 

1.70~~64 ML 
5.70E-04 mslL 
1.20E+OO mg/L 
1.74E-01 mg/L 
3.99E-64 mg/L 

1.70E-04 

5.70E-04 

1.20E+OO 

1.74E-01 

399E-04 

Route 

EPC 

Value 

mg/L M 

mg/L M 

~ 

mg/L M 

mg/L M 

mg/L M 

Units 

1 .OE-08 1.30E-01 1.3E-69 

35E-08 

7.3E-05 

mglkg-day 

mg!kg-day 

mglkg-day 

2.00E+66 7.OE-08 

l.lE-05 mg/kg-day 

2.4608 mg/kg-day l.lOE-01 2.7E-09 

7.4E-OR 

3.9E-08 

l .EE-05 

5.1 E-06 

75E-07 

mg/kg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

1.30E-01 

2.00E+OO 

(mg/kg-day)“ 

@W+?ir-WY’ 

bw+a-day~’ 

~wb-dW’ 

5.OE-09 

3.6E-05 

1.3E-07 mg/kg-day l.lOE-01 1 OWWW’ 1 1.4E-08 

I I I 1 3.6E-05 

Total Risk Across All Exposure Routes/Pathways 11 3.6E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
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SITE 9 -TABLE 4.11 

sum Medium: Sediment 

Exposure Point: Sediment 

Rexpfor Population: MaintenanceI Utilily worker 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter Deflnitlon Intake Equatlcd 

Model Name 

in Sudaot? Area 

Professional Judgement Professional Judgement 

raging Time (Cancer) 

Daily Intake Calculations 
Ingestion intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.59E-06 
4.45E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 

g/20/00 1257 PM WO9SedMUW Table4-1 



SITE 9 -TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Point: Sediment 

Population: Maintenance I Utility Worker 

(1) Specify Medium-Specifii (M) or Route-Specific (R) EPC selected lor hazard calculation. 

Detmal Absomtion Fraction (ABS)(USEPA. November. 1998): 

PCBs - 0.06 

Total Hazard Index Across All Exposure Routes/Pathways 

Reference 

Concentralion 

NA 

NA 

RalarallCs 

Concentration 

Units 

NA 

WO9Sec :able7 P’ ‘f 1257 PM 



SITE 9 - TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Maintenance / Utility Worker 

I I I I 1 
intake 

I 

Intake 

I 

Cancer Slope 

(Cancer) (Cancer) Factor 

Units 

% 

2.9E-08 mglkg-day 

l .BE-07 mg/kg-day 2.00E+OO 

Cancer Slope 

Factor Units 

EPC Selected 

(mg/kg-day)-’ 1 3.2C07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermal Absorption Fraction (ABSHUSEPA. November. 19981: 

PCBs - 0.06 

9/20/00 12:57 PM WOSSedMUW Table8 



SITE 9. TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATEA DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xpsure Medium: Sediment 

ripsure Point: Sediment 

on: Maintenance I Utility Wokr 

(1) Specify MediumSpecitii (M) or Route-Specific (R) EPC selected for hazard calculation 

Decal Absorotion Fraction IABS)fUSEPA. November. 1998): 

PCBs - 0.06 

Intake 

(Non-Cancer) 

Units 

Relevance 

Dose 

Total Hazard Index, 

WOSSer ‘TE Table7 9’. ‘9 1257 PM 



SITE 9 - TABLE 8.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Maintenance /Utility Worker 
Receator Aae: 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 1.32E-01 mg/kg 1.32E-01 

Total PCBs 2.49501 mg/kg 2.49E-01 

(total) 

Dermal BAP EQUIVALENT 1.32E-01 mg/kg 1.32E-01 

Total PCBs 2.49E-01 mglkg 2.49E01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorrrtion Fraction (ABSWUSEPA. November. 1996k 

Route 

EPC 

Units 

mg/kg 

WQ 

mg/kg 

mdkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk “, _ 

Calculation (1) Units 

-_ . . 

M 6.OE-10 mdkg-day 7.30E+OO VwYkvWY ‘- 

M l.lE-09 mg/kg-day 2.OOEt60 h3h-W~’ 

M 9.8E-10 mglkg-day OWQ-day)” 

M 66E-10 mglkg-day 2.00E+OO (mg/kg-day)” 

I otal nlsk Across AII exposure Routes/Pathways 

PCBs - 0.06 

WOSSedMUWCTE Table8 9/20/00 12:57 PM 



SITE 9 -TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 
canado Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Construction Worker 

Parameter Definltlon 

Dental 

CF Convenion Factor WwW l.lJOE+06 EPA 1989a 1 .OOE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 

CS Chemical Concentration in Soil OwW) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (m@g-day) 

AF Soil to Skin Adherence Factor (m@d 1 EPA 1993a 0.2 EPA 1993a CsxSAxABSxAFxEFxED 

SA Skin Surface Area b-4 3180 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specific EPA 1995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 180 Professional Judgement 180 Professional Judgemant 

ED Exposure Duration (years) 1 Professional Judgement 1 Professional Judgement 

CF Conversfon Factor (wW l.OOE+06 EPA 1989a 1 OOE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averagfng Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 385 EPA 1989a 365 EPA 1989a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion intake - RME 4.83E-08 Cancer Ingestion Intake - CTE 2.42E-08 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 1.69E-06 

Cancer Dermal Intake - RME 3.18E-07 Cancer Dermal Intake - CTE 6.36E-08 
Noncancer Dermal Intake - RME 2.23E-05 Noncancer Dermal Intake - CTE 4.45E-06 

WO9Sed ’ TableC1 P’ -l 1256 PM 



SITE 9. TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCUtATfON OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

re Point. Sediment 

r Populatim. Construction Worker 

I I I I 
I (totat)l I I I 
IArc&-1254 I 1.70EtOO 1 1.70E+OO 1 M 

(1) Specify Medium-Spxifii (M) or Route-Specific (R) EPC selected lor hazard catwlalion. 

Dermal Absomtion Fraction IAKMJSEPA. November. 19981: 

PCBS - 0.06 

WOSSedConstW Table7 9/2CVOD 12:56 PM 





SITE 9 - TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 9 - tNDUSTRlAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sediment 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

lgestion 

ermal 

BAP EQUIVALENT 

Total PCBs 

(total) 

BAP EQUIVALENT 

Total PCBs 

1.41 E-01 

1.70E+60 

1.41E-01 

1.70E+O6 

mglkg 

Wkg 

wdkg 

Wkg 

1.41E-01 

1.70E+OO 

1.41E.01 

1.7OE+OO 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

Intake Intake Cancer Slope 

(Cancer) (Cancer) Factor 

Units 

t 

68E-09 mglkg-day 7.30EtOC~ 

8.2E-08 mglkg-day 2.OOEt60 

Cancer Slope 

Factor Units 

Owh-day)” 
0nglkg-daYI” 

Cancer 

Risk 

. . 
A. 

5.OE-08 -.. 

1.6E-07. * 

2.lE-07 

58E-09 

3.2E-08 

mglkg-day OWWW’ 

mg/kg-day 2.06EtO6 OwW-day)“ 

Total Risk Across All txposure Routes/Pathways 

65E-08 

6.5E-08 

2.81-07 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for nsk calculallon. 

permal Absorption Fraction fABS)fUSEPA. November. 1998k 

PCBs - 0.08 

WOSSedConstW Table8 9/20/00 12:58 PM 



SITE 9 -TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

ingestion BAP EQUIVALENT 1.32E-01 w@ 1.32E-01 

Total PCBs 2.49E-01 mdkg 2.49E-01 

(total) 

Dermal BAP EQUIVALENT 1.32E-01 mg/kg 1.32E-01 

Total PCBs 2.49E-01 mglkg 2.49E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal AbsorDtion Fraction IABSNJSEPA. November. 1998): 

Route 

EPC 

Units 

ma/kg 

@kg 

mg/kg 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 3.2E-09 mg/kg-day 7.30EtOO ~wh-day)~’ 2.3E-08 

M 6.OE-09 mg/kg-day 2.00EtOO bwktdwY’ t .2E-08 

3.5E-08 

M l.lE-09 mglkg-day W@wJayY’ 

M 9.5E-10 mg/kg-day Z.OOE+OO b’wb-day)~’ 1.9E-09 

1.9E-09 

Total Risk Across All txposure RoutedPathways 1 3.7E-08 

PCBs - 0.08 

WOSSedOonstWCTE Table8 9/20/00 12:58 PM 



SlTE 9 -TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

TImeframe: Future 

Medium: Sediment 

Point: Sediment 

: Adull Recreational Use! 

(0 ess onal Judgemenl 

rofessional Judgemen! 

Exposure Duration 

Cmverslon Factor 

EW Body Weigh1 W 70 EPA 19B9a 70 EPA 19B9a 

AT-C Averaging Tlme (Cancer) VW 25,550 EPA 1989a 25,550 EPA 19B9a 

AT-N Averaging Time (Noncwcer) (dw) 10,950 EPA 1989a 3,285 EPA 1989a 

Denal CS Chemkzal ConcantraUon In Soil OWW 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (m@tg.day) = 

AF Soil to Skin Adherence Factor (mgrcfd 1 EPA 1993a 0.2 EPA 19938 CerSAxABSxAFxEFxE~ 

SA Skin Sudace Area (Cm*) 9000 EPA 1997a 9000 EPA 1997a BWxATxCF 

ABS AbsorpUon Factor (UnItless) chemical-specific EPA 1995b chemical-specilk EPA 1995b 

EF Exposure Frequency WY~YW 16 Professional Judgemenl 6 Profaeelonal Judgemenl 

ED Exposure Duration (Ym-9 30 EPA 1993a 9 EPA 1993a 

CF Cmversion Factor (w%) l.OOE+ffi EPA 1 QBQa 1 .JOE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) VW 25,550 EPA 1 QBQa 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 10,950 EPA 1989a 3.285 EPA 1989a 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer ingestion intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer ingestion Intake - CTE 

Cancer Dermal Intake - RME 2.42E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - AME 5.64E-06 Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57E-08 

7.25E-08 
5.64E-07 

.L 

9/20/00 12:5S PM 



SITE 9 _ TABLE 7.13. REASONABLE MAXIMUM EXPOSURE (ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Roule-Specific (R) EPC selecled for hazard calculation. 

pennal Absorotlon Fraction (ABSIIUSEPA. November. 199Q 

PCBS - 0.06 

WOSSedp ’ kar Table7 9/20/00 1258 PM 



SITE 9 -TABLE 9.13. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

cenarlo Timeframe: Future 

Exposure Medium: Sediment . /u edium: Sediment 

Exposure Point: Sediment 

Receptor Population: Adult Recreational User 
Receptor Age: Adult 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 1:41E-01 f-d@ 1.41 E-01 

Total PCBs 1.70Et90 Wkg 1.70E+OO 

(total) 

Dermal BAP EQUIVALENT 1.41E-01 mdkg 1.41E01 

Total PCBs I .70E+OO ma/@ 1.7OE+OO 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSHUSEPA. November. 19981: 

Route 

EPC 

Units 

wdkg 

mg/kg 

w&g 

w.fkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units . *+ 
il> :, 

M 3.8809 mglkg-day 7.30E+OQ PwkwW’ 2.8E-08 ,L_ 

M 4.6E-08 mg/kg-day 29OE+OO bv$WdaY~’ 9.1 E-09 ‘“.’ 

- 1.2E-07 . . . .: 

M 4.4E-09 mglkg-day 0Wb-W~’ 

M 2.5E-07 mglkg-day 2.OOE+OO OwlwW’ 4.QE-07 

4.9E-07 

Total Risk Across All Exposure RouleslPathwayr 6.1 E-07 

PCBs - 0.08 

WO9SedReclJser Table8 9/20/00 12:58 PM 



SITE 9. TABLE 7 13a CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Fte1erence 

Cmcentraticm 

Units 

NA 

(1) Specily Medium-Specific (M) or Awle-Specific (R) EPC selected for hazard calculation 

Dermal Absomtion Fraction (ABSIIUSEPA. November. 199Q 

PCBs - 0.06 

Total Hazard Index Across All Exposure RoutesPathways 

Hazard 

Quotient 

1.7E-04 

1.7E-04 

3.8E-04 

3.8E-04 

5.5E-04 

WOSSedP- ’ %erCTE Table7 9/20/00 12:58 PM 



SITE 9 - TABLE 913a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

cenario Timeframe: Future 

edium: Sediment 

Receptor Age: Adult J 
Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 1.32E-01 mglkg 1.32E-01 

Total PCBs 2.49E-01 w‘b 2.49E-01 

(total) 

Dermal BAP EQUIVALENT 1.32E-01 mg/kg 1.32E01 

Total PCBs 2.49E-01 mdkg 2.49E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absorolion Fraction fABSWUSEPA. November. 19981: 

Route 

EPC 

Units 

Wkg 

w&f 

ma/kg 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units -. I: 
YI _.. . . 

M 2.7E-10 mglkg-day 7.30E+OO OWkt-day)-’ 1.9E-09 -r... 

M S.OE-10 wb-day 299E+90 OWbdavF’ l.OE-09 -- 

2.9E-09 .,v 

M 1.2E-09 mg/kg-day OWWW” 

M l.lE-09 mg/kg-day 2.09E+OO OwM-dav~’ 2.2E-09 

2.2E-09 

Total Risk Across All txporure Routes/Pathways 1 5.ff-09 

WO9SedRecUserCTE Table8 

PCBs - 0.06 
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SITE 9 -TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSEDlMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Frequency 

Convenlon Factor 

Soil to Skin Adheremx Factor 

Skin Sudace Area 

Ptolesstonal Judgement 

Professional Judgement 

Professtonal Judgement 

3,650 EPA 1969a 

95%UCL 1 EPA 1993a 

chemical-specific 

Professional Judgement 

CTE 
Value 

CTE 
RatIonew 

Intake Equatlonl 
Model Name 

rc esslcnat Judgement 

1 

10 

l.OOE+Oit 

43 

25,560 

Professional Judgement 

Protesstonat Jumement 

EPA 1969a 

EPA 19978 

EPA 1969a 

3,650 

95%UCL 

0.2 

3263 

chemical-specific 

26 

10 

1 .OOE+06 

43 

25,550 

EPA 1969a 

EPA 1993a 

EPA 1993a 
EPA 1997a 

EPA 1995b 

, 

PrOfeSsionat Judgemen! 

Professional Judgement 

EPA 1969a 

EPA 1997a 

EPA 19SSa 

BWxATxCF 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x’EF x ED x CF) / (i3W x AT) 
Dermal intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.54E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME l.O8E-05 Noncancer Dermal Intake - CTE 

1 .I 8E-08 
8.28E-08 

1.54E-07 
l.O8E-06 

WOQSedTr- - Tablee1 9/20/M) 1256 PM 



SITE 9. TABLE 7.14. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCUlATtON OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ura Medium: Sediment 

we Point: Sediment 

I 
(totat) 2 BE-02 

Arcclor-1254 1.70E+OO WQ 1.70E+oa ww M 1 lE-06 WeQdaY 2.00E-05 mglkwJay NA NA 5.56-02 

, “.“. , . .._“.” . ..““.. _“,_“” -.. -“r-“-... . *-...--. --...-..,- -.-- -- 

(1) Spcity Medium-Specitii (M) or Rwte-Specific (R) EPC selected for hazard cakulatton 

petmal Absor~tlon Fraction IABSIIUSEPA. November. l9m 

PCBS - 0.06 

WO9SedTresp Table7 9/2Q/DO 12:59 PM 



SITE 9 -TABLE 9.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

_ Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 1.41E-01 m&t 1.41 E-01 

Tetal PCBs I .70E+OO Wkg 1.70E+OO 

(total) 

Dermal BAP EQUIVALENT 1.41 E-01 mglkg 1.41 E-01 

Total PCBs 1.70EtOO mg/kg 1.70E+OO 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

permal Absorotion Fraction (ABWUSEPA. November. 1998): 

Route 

EPC 

Units 

w.h 

ma/kg 

mg/kg 

mq/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (dancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 6.7E-09 mglkg-day 7.30E+OO OWWWY’ 4.9E-06 

M KOE-06 mg/kg-day Z.OOE+OO @WwJaYK’ 1.6E-07 

2.1 E-07 

M 2.6E-08 mg/kg-day OwWdaYY’ 

M 1.6E-07 mg/kg-day 2.00E+OO OWkgdaY~’ 3.2G07 

3.2E-07 

total Risk Across All Exposure RoutedPathways 1 5.2lz-07 

PCBs - 0.06 

WOSSt- ‘sp Table8 9/20/00 12:58 PM 



SITE 9 -TABLE 7.14a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRIND. MARYLAND 

(1) Spcily MediumSp6cifii (M) or Route-Specific (R) EPC selected lor hazard mkxlalim 

Intake 

(Non-Cancer) 

1.4E-08 

9.2E-04 

2.oOE-05 WQ-daY NA NA 7.2E04 
? 

permat Absomth Fr&&t~ (ABSMJSEPA. Nwember. l@& 

PCBs - 0.08 

WOSSeaTrespCTE Tabte7 9/20/00 12:59 PM 



SITE 9 - TABLE 8. i4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sediment 

Exposure 

Route 

Ingestion 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Total PCBs 

(10181) 

BAP EQUIVALENT 

Total PCBs 

(total) 

Medium 

EPC 

Value 

112E-01 

2.49E-01 

Medium 

EPC 

Units 

w&J 

Wkg 

Dermal 1.32E-01 

2.49E-01 2.49E-01 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Dermal Absorotion Fraction (ABS)(lJSEPA. November. 199Sb 

1.32E-01 wdkg 

2.49E-01 mg/kg 

1.32E-01 wfJkg 

1.6E-09 

2.9E-09 

2.6E-09 

mg/kg-day 

mglkg-day 

mg/kg-day 

7.30E+OO 

2.OOEtOO 

l.lE-08 

5.9E-09 

1.7E06 

M 2.3E-09 mg/kg-day 2.00E+CQ OWwJaY~’ 4.6E-09 

4.6E-09 

Total Risk AWON All Exposure RouteaIPathways 1 2.2E-08 

PCBs - 0.06 

WO9Sf ,spCTE Table8 9/20/00 12159 PM 



SITE 9 -TABLE 4.15 

i 
I 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenado Tlmelrame: Future I 
edlum: Sediment 

Parameter Daflnitlon Intake Equatlonl 
Model Name 

CF Conversion Factor mm) 1.3OEtO6 EPA 1969a i.OOE+06 EPA 1969a 

BW Body Welght (kg) 70 EPA 1989a 70 EPA 1969a 

AT-C Averaging Time (Caf,hxr) Wys) 25,550 EPA’1 969a 25.550 EPA 1969a 

AT-N Averaging Time (Noncancer) kw) 6,760 EPA 1969a 2,555 EPA 1969a 

cs Chemhxl Concentration In Soil OwW 95%UCL EPA 1993a 951UCL EPA 1993a Chrooic Daily Intake (CDI) (mglkg-day) : 

AF Sol1 to Skin Adherence Factor lmgrd 1 EPA 1993a 0.2 EPA 1993a @xSAxASSxAFxEFxED 

SA Skin Sudace Area (cd 9000 EPA 1997a 9ooo EPA 1997a EWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b chemical-specilkz EPA 1995b 

EF Exposure Frequewy (days/year) 350 EPA 1993a 234 EPA 1993a 

ED Exposure DuraUon (Yea@ 24 EPA 1993a 7 EPA 1993a 

CF Convemlon Factor ImwW) l.O0E+06 EPA 1969a 1 .OOE+06 EPA 1969a 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1969a 

AT.‘.? Averaging Time (Cancer) Idab’s) 25,550 EPA 1969a 25,550 EPA 1969a 

(days) 6,760 EPA 1969a 2,555 EPA 1969a 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 
Noncancer Ingestion Intake - AME 

- _- 
4.70~~Uf Cancer ingestion intake - CTE 4 58E-08 
1.37E-06 Noncancer Ingestion Intake - CTE 4:56E-07 

Cancer Dermal Intake - RME 4.23E-05 
Noncancer Dermal Intake - RME 1.23E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

1.65E-06 
1.65E-05 

WOOSedAduttRes TabteCI 9L?o/cKl 1254 PM 



SITE 9 -TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 3M) 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify MediumSpecilic (M) or Rwle-Spscifiz (R) EPC selected lor hazard calculation 

-on (ASSHUSEPA. November. 19986 

PCBs - 0.08 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

DO% 

Relerence 

Dose Unils 

Reference Reference 

Concentration Concentration 

Units 

Hazard 

Quotient 

1.3E-05 
12E-01 

w%-W 2.00E-05 Wm-daY NA NA 6.3E.01 

W09SedPZ-Vies Table7 9/20/00 12:54 PM 



SITE 9 -TABLE 8.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route . 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 
. 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

ingestion 

Dermal 

BAP EQUIVALENT 

Total PCBs 

(toElI) 

SAP EQUIVALENT 

Total PC& 

1.41E-01 mg/ku 1.41 E-01 wdku M 66E-06 mglkg-day 7.30EtOO Owh-daY)~’ 4.8E-07 

1.70E+OO w@u 1.70E+OO Wkg M 6OE-07 mg/kg-day 2.OOEtO6 bwk@W 16E-06 

2.1 E-06 

1.41E-01 Wku 1.41E-01 Wkg M 7.7E-07 mglkg-day OwhvdaYF’ 

1.7OEtOO n-ah 1.70E+OO mg/ku M 4.3E-06 mg/kg-day 2.88E+OO ONwW’ 8.6E-06 

&BE-66 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

permal Absorotion Fraction (ABS)(USEPA, November, 1998k 

PCBs - 0.06 . 

WOSSedAdultRes Table8 9/20/00 12:54 PM 



SITE 9. TABLE 7.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify MediumSpecHic (M) or Route-Specifii (R) EPC selected lor hazard calculation. 

Perma Absorption Fraction fABSI(USEPA. November. 19981: 

PCBS - 0.06 

WOSSedAC- “SesCTE Table7 g/20/00 1255 PM 



SITE 9 -TABLE 8.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

p rm I Ab r i 9 ti 98): 

PCBs - 0.06 

WOSSedAdultResCTE Table8 912OtOO 12:55 PM 



SITE 9 -TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA.300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ingestion Rate of Soil 

Exposure Frequency 

Exposure Duration 

Comwslon Fador 

Prolessional Judgemenl 

CsxlRsxEFxED 
SWxATxCF 

Professional Judgement 

A~~aglng Time (Cancer) 

Sol1 lo Skin Adherence Factor 

Skin Surface Area 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

1.22E-07 
4.27E-06 

Cancer Ingestion Intake - RME 1.1 OE-06 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.92E-05 
2.24E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

8.56E-07. 
3.00E-05 

W09SedCF.’ ’98s TaMeC1 9/20/00 1255 PM 
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SITE 9 -TABLE 7.16 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 3C0 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 

mario Tlnwlrame: Future 

edium: %diment 

Receptor A& Child (O-6 Years) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard c&ulatiOn. 

Pennal Absomtion Fraclion iAElS)IUSEPA. November. 1998k 

PCES - 0.06 

9/2aoo 1255 PM 



SITE 9 -TABLE 6.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

edium: Sediment 

Receptor A& Child (O-6 Years) 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT _ 

Total PCBs 

(total) 

BAP EQUIVALENT 

Medium 
EPC 

Value 

1.41E-01 

1.70E+OO 

1.41E-01 

Medium 

EPC 

Units 

mglkg 

w&I 

mg/kg 

Route 

EPC 

Value 

1.41E-01 

1.70E+OO 

1.41E-01 

Route 

EPC 

Units 

m&g 

Wkg 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 15E-07 mglkg-day 7.30E+OO OWkwfay~’ l.lE-00 

M 1 .QE-06 mglkg-day 2.00EtQO OWW-day)” 3.7E-06 

4.9E-06 

M 3.5E-07 mg/kg-day bw.%-dayF’ 

Total PCBs 1.70E+OO m&g 1.70E+OO 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction (ABSMUSEPA. November, 1998): 

m&Q M 2.OE-06 mglkg-day 2.00E+OO O-fwWWT’ 

Total Risk Across All Exposure Routes/Pa 

3.9E-06 

3.9E-06 

I 

WOSSeTVdRes Table8 

PCBs - 0.06 

9/20/00 12:55 PM 



SITE 9. TABLE 7.1Sa CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDlMENl 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lor Population: Resident 

(1) Specify Medium-Spxifii (M) or Route-Specific (R) EPC selected Ior hazard calculalioo. 

Dermal Absor~lion Fraction IABSMUSEPA. November. 199SL 

PCBs _ 0.06 

I I I I I I 

I I I 1 4.8602 

4.OE-07 wW-day 2.OOE-05 NA NA 1 2.0~42 

WO9SedChildResCTE Table7 9/20/M, 1256 PM 



SITE 9 -TABLE 8.16a. CENTRAL TENDENCY EXPOSURE,(CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sediment 

Receptor Age: Child (O-6 Years) 

Exposure 

Route 

ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

Total PCBs 

(total) 

BAP EQUIVALENT 

Total PCBs 

(total) 

Medium 

EPC 

Value 

192E-01 

2.49E-01 

1.32E-01 

2.49E-01 

Medium 

EPC 

Units 

mglkg 

m&g 

mg/b 

wh 

Route 

EPC 

Value 

1.32E-01 

2.49E-01 

1.32E-01 

2.49E-01 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mdkg M 

w&g M 

mg/kg M 

Wko M 

Intake 

(Cancer) I 

Intake 

(Cancer) I 

Cancer Slope Cancer Slope Cancer 

Factor I Factor Units I Risk 

I Units 
I 

1.6E-08 

3.OE-08 

mg/kg-day 

mg/kg-day 

730E+90 

2.09E+90 

1.2E-07 

6.1 E-08 

1 SE-08 mglkg-day 

1.8E-07 

1.3E-08 mg/kg-day 2.00E+Gl fmglkg-dayr’ 2.6E-08 

2.6G08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction fABSHUSEPA. November, 1998): 

Total Risk Across All txpoture Router/Pathways 1 2.OE-07 

PCBs - 0.06 

WOSSe? +YdResCTE Table8 9/20/00 1256 PM 



SITE 9 - TABLE’4.17 

VALUES USED FOR DAILY lNTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter Deflnltlon Intake Equatlonl 

Model Name 

CairwIRaxETxEFxED 

Exposure Frequency 

ED Evosure Duration (years) 25 EPA 1993a 9 EPA 1993a 
‘-. 

ET Exposure Time W/day) 8 Professional judgement 4 Professional Judgement 

BW Body Webht (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) Wvs) 25,550 EPA 1989a 25,550 EPA 1989a 

EPA 1999a EPA 1989a (days) AT-N Averaging Time (Noncancer) 9,125 3,295 

uailv IntaKe Calculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

WOSinhFM TableC1 

Cancer Inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1.1 OE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer inhalation Intake(CTE) = 8.57E-02 

9/20/00 12:51 PM 



SITE 9. TABLE 7.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INWOR AIR 

SITE 9. INDUSTRIAL WASTEWATER OISPOSAL AREA 3w 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium. Groundwater 

Exposure 

ROUIE 

Chemkal 

of Polenlial 

Concam 

Medium 

EPC 

Inhalation Bromodchlwomelhane 

Carbon Telrachloiide 

Chlorofom, 

TetrachloroeVlene 

5.78E-04 

5 66E04 

3 98E-03 

7.73E-W 

1.12E-02 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

UIlllS 

Total Hazard Index Across All Exposure Routes/Pathways 1 5.3E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WO9hhF ?ble7 9/7wJo 12:51 PM 



SITE 9 -TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

edium: Groundwater 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Inhalation Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

(total) 

5.78E-04 m@- 6.02E-07 mg/m3 

5.68E-94 ma/L 1.4OE-05 mglm’ 

3.98E-03 m& 2.11E-05 mg/m3 

7.73E-04 mg/L l.l2E-05 mglm3 

1.12E-02 WL l.O7E-04 mglm3 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

4.2E-08 

9.8507 

1.5E-06 

7.8E-07 

7.5E-06 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

5.30E-02 

8.10E-02 

2.OOE-03 

6.OOE-03 

5.2E-08 

1.2&07 

1.6E-09 

4.5G08 

2.2E-07 

Total Alsk Across All Exposure Routes/Pathways 11 2.2E-07 

WOSinhFTW Table8 g/20/00 12:51 PM 



SITE 9 _ TABLE 7 17a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carbon Tetrachlodde 

Intake 

(Non-Cancer) Dose 1 Dose Uniti 

I Units 

I 

Total Hazard Index Across All Exposure Routes/Pathways 1 2.3E-02 

(1) Specify Medium-Specifii (M) or Rwle-Specific (R) EPC selected for hazard calculation. 

WO9hhFr.. ‘rE Table7 9/20/00 12:51 PM 
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SITE 9 - TABLE 917a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Full Time Worker 

Exposure 

Route 

thalation 

Chemical 

of Potential 

Concern 

Sromodichloromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachlornethene 

Tdchloroethene 

(total) 

Medium Medium 

EPC EPC 

Value Units 

5.76~~04 mg/L 

5.66E04 mglL 

3.96E-03 mg/L 

7.73E-04 mglL 

1.12E-02 mg/L 

Route 

EPC 

Value 

6.02E-07 

1.40E-05 

2.11E-05 

l.l2E-05 

l.O7E-04 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mglms R 

mglm3 R 

mg/m3 R 

mg/m3 R 

mg/m3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

6.2E-09 

1.9E-06 

25E-10 ._ 

1.2E-06 mg/kg-day 6BOE-03 OWwdavT’ 7.1 E-09 

I I I 1 3.4E-06 

Total Risk Across All Exposure Routes/Pathways 11 3.4b08 

WOSinhFTWCTE Table8 9/20/00 1251 PM 



SITE 9 -TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 390 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Parameter Parameter Definition 

Route Code 

Inhalation Cair Chemical Concentration in Air 

IRa Inhalation Rate of v&tiles 

EF Evsure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Tie (Noncancer) 

Units 

@w&d 
(m+hr) 

(dayslyear) 

(wars) 

(hr/day) 

(kg) 
(days) 

RME 

Value 

Derived 

2.5 

250 

25 

8 

70 
25,550 

RME 

Rationale/ 
Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional judgement 

EPA 1989a 
EPA 1989a 
EPA 1989a 

CTE 

Value 

Derived 

2.5 

219 

9 

4 

70 
25,550 
3,285 

CTE 

Rationale/ 
Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA1993a . 

Professional Judgemenl 

EPA 1989a 
EPA 1989a 
EPA 1989a 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CD) (mgkg-day)= 
CairxIRaxETxEFxED 

BWxAT 

uatlv IntaKe cialculations 
Inhalation intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.99E-02 Cancer Inhalation Intake(CTE) = 1 .lOE-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 Noncancer Inhalation Intake(CTE) = 8.57E-02 

WOSlnhFrWout TableC1 g/20/00 12:51 PM 
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SITE 9 - TABLE 7.18. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 3W 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

re Point: Ambient Air 

tar Poprlaticn: Full Time Worker 

Cattm Tetrachloride 

(1) Sp&y Me&m-Specific (M) or Roule-Specific (R) EPC selected tar hazard calculation 

WOSlnhFMToul Table7 9/20/00 1251 PM 



SITE 9 -TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

EPC 

Value 

5.7&E-04 

5.66E-04 

3.98E-03 

7.73E-04 

l.l2E-02 

Route Route ---L EPC EPC 

Value Units 

2.72E-09 mg/m3 

2.80E-08 mg/m3 

-T- 

509E-08 mg/m3 

2.29E-08 mg/m3 

2.30E-07 1 T/m” 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1.9E-10 

2.OE-09 

3.6E-09 

1.6E-09 

1.6E-06 

Intake 

(Cancer) 

Units 

mgikg-day 

mdkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

Cancer Slope 

Factor 

5.30E02 

8.10E-02 

2.00E-03 

6.OOE-03 

Cancer Slope 

Factor Units 

0wW-W~’ 
OWbdaY~’ 
(ma/kg-day)” 

Ow%-daYY’ 

OwM-day).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1 .OE-10 

2.9E-10 

3.2E-12 

9.6E-11 

4.9E-10 

4.9E-10 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

W091nbr”~out Table8 9/20/00 1251 PM 



SITE 9 -TABLE 7.19a CENTRAL TENDENCY EXPOSURE (CTE) 

re Point Ambient Air 

IM Population: Full Time Worker 

arbon Tetrachloride 

(I) specify ~&urn-speciric (M) or Rwte-Specific (R) EPC selected lor hazard ~akulatiion. 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 333 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ROUle 

EPC 

Units 

mg/m3 

mglm3 

mglm’ 

mg/m3 

mglm3 

EPC 

Selected 

for Hazard 
Calculation (1) 

R 

R 

R 

R 

R 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quolienl 

4 E-06 

5.1E-05 

1.4E-00 

5.5E-05 

5.5E-05 

WO9lnhFlWOulCTE Table7 g/20/00 12:52 PM 



SITE 9 - TABLE 6.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

,~ 

Receptor Population: Full Time Worker 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Bromodlchloromethane 

Carbon Tetrachlorlde 

Tetrachforoethene 

Trichloroethene 

Medium 

EPC 

Value 

5.76E-04 

5.66E-94 

3.96E-03 

7.73E-04 

l.lZE-02 

Medium 

EPC 

Units 

mglL 

m* 

m@L 

mq/L 

ma/L 

Route 

EPC 

Value 

2.72E-09 

260E-06 

5.09E-08 

2.29E-06 

2.30E-07 

I 

WOSlnC-YoutCTE Table8 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mg/m3 

mglm3 

mg/m3 

mglm3 

mg/m3 

I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

3.OE-11 

3.1E-10 

5.6E-10 

2.5E-10 

2.5G09 

Intake 

(Cancer) 

Units 

mglkg-day 

mg/kg-day 

@W-day 

mglkg-day 

mglkg-day 

Total Risk 1 

Cancer Slope 

Factor 

5.30E-02 

6.10E-02 

2.OOE-03 

60JE-03 

Cancer Slope 

Factor Units 

OwJwWY’ 

00s All EXPOSW~ RoutedPathways 

Cancer 

Risk 

1.6E-11 

4.5E-11 

5.OE-13 

lSE-11 

7.7E-11 

7.7E-11 

9/20/00 1252 PM 



SITE 9 -TABLE 4.19 

Parameter Definition 

Inhalation Rate 

Exposure Frequency 

Exposure Duration 

Averagfng Time (Cancer) 

VALUES USED FOR DAILY INTAKE CALCULATlONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 390 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenaric Tfmeframe: Future 

edium: Groundwater 

xposure Medium: Air 

units 

(m9M 
(m?hr) 

@wWr) 

(years) 

(hr/day) 

(kg) 

(days) 

(daYs) 

RME 
Value 

Derived 

1.2 

250 

6 

8 

15 

25,559 

2.190 

RME 
RatIonale/ 
Reference 

EPA 1969c 

EPA 1996a 

EPA 1993a 

Professional judgement 

Professional judgement 

EPA 1969c 

EPA 1969c 

EPA 1989c 

CTE 
Value 

Derived 

1.2 

219 

3 

4 

15 

25,556 

1,095 

CTE 
Rationale/ 
Reference 

EPA 1969c 

EPA 1996a 

EPA 1993a 

Professional Judgement 

Professtonal Judgement 

EPA 1969c 

EPA 1969c 

EPA 1969c 

uallv IntaKe I;alculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 3.76E-02 Cancer Inhalation Intake(CTE) = 8.23E-03 
Noncancer Inhalation Intake(RME) = 4.38E-01 Noncancer Inhalation Intake(CTE) = 1.92E-01 

Intake Equation/ 

Model Name 

:hronic Daily Intake (CDI) (mgkg-day)= 

:airxIRaxETxEFxED 
BWxAT I 

WOSinhDayCare TabJeC1 9/20/00 12:50 PM 



SITE 9 -TABLE 7.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 3W 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

tar Population Day Care Child 
Rece~tar Am: Child 10.6 Yean) 

EirOmodichlorc#alhane 

Carbon Telrachlodde 

Tetrachloroethene 

(1) Specify Medium-Spxifii (M) or Route-Specific (R) EPC selected lor hazard cabulalion 

WOSmhDa*Qre Table7 Q/20/00 1250 PM 



SITE 9 -TABLE 6.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPCSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

I 

Chemical Medium Medium Route Route 

Route of Potentlal EPC EPC EPC EPC 

Concern Value Units Value Units 

thalatlon Bromcdichloromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

(total) 

576E-04 mglL 6.02E-07 mg/m3 

566E-04 mslL 14OE-05 mglm3 

3.96E-03 mg/L 2,ll E-05 mglm3 

7.73E-04 mg/L 1. i2E-05 mglm3 

l.l2E-02 WL 1.07E04 mglm3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer 

Risk 

R 11 2.3E-08 1 mg/kg-day 1 I M-@wWK’ 1 
R 

R 

R 

5.3E-07 

7.9E-07 

4.2E-07 

mglkg-day 

WW-W 

mglkg-day 

5.30E-02 

6.10E-02 

2.OOE-03 

2.6E-06 

6.4E-06 

6.4E-10 

R 4.0.5-06 WWN 6.OOE-03 mk?-day)” 2.4E-08 
II I I I f 1 3F4l7 

Total Risk Across All Exposure Routes/Pathways 1 1.2E-07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

WOSinhDayCare Table8 9/20/00 12:50 PM 



SITE 9 -TABLE 7.19a. CENTRALTENDENCY EXPOSURE (CTE) 

Exposure 
I 

Chemicti 

I 

Medium 
Rwte 01 Potential EPC I 

Medium 

EPC 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specik (M) or Route-Specific (R) EPC selected lor hazard ca!aMcn. 

Units 

I 

W09inhDa~LwCTE Table7 9/20/00 12:50 PM 



SITE 9 - TABLE 8.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

thalation 

Chemical 

of Potentfal 

Concern 

Bromodichloromethane 

Carbon Tebachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 
(total) 

Medium Medium 

EPC ^ EPC 

Value Units 

5.78E-04 m9fL 

5.66E-04 WL 

3.98E-03 mg/L 

?.73E-04 WL 

1.12E-02 WL 

Route 

EPC 

Value 

6.02E-07 

1.4OE-05 

2.11E-05 

l.l2E-05 

1.07E-04 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mglm’ , R 

mglm3 R 

mglm3 R 

mglm’ R 

mglm3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

WOSinhDayCareCTE Table8 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

5.OE-09 

1.2E-07 

1.7E-07 

9.2E-08 

5.3OE-02 

8.10E-02 

2.OOE03 

6.1 E-09 

1.4E-08 

1.8E-10 

8.8E-07 m@kg-day 6.OOE-03 1 OwM-dayI’ 1 5.3E-09 

I I I 1 2.6E-08 

Total Risk Across All Exposure Routes/pathways I[ 2.6E-08 

9f2OfOO 1250 PM 



SITE 9 - TABLE 4.20 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Indoor Air I Outdoor Ambient Air 

Parameter Definition Intake Equationl 
Model Name 

Inhalation Ftate CairxIRaxETxEFxED 

Exposure Frequency 

Ewsure Duration 

ET Exposure Time (hr/day) 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kt) 70 EPA 1989a 70 EPA 1QQQa 

AT-C Averaging Tie (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) Ws) 8,754l EPA 1989a 2,555 EPA 1989a 

IJENV Intake C;SlCUlStiOnS 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 

W09inhA+01tRes TableC1 g/20/00 12:47 PM 



SITE 9 -TABLE 7.20. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUrURE ADULT RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

I Exposure chew Medium Medium RWle Route EPC Intake Intake Relerence Reterence 

Rwte ot Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

Cowxm ValUe Units ValUe Units lor Hazard Units 

Cakulaticn (1) 

Carbar Tetrachloride 

Tetrachbtwthene 

Referance 
I 

Relerence 
I 

Hazard 

Concentration Concentration 

NA NA 

NA NA 

r 

NA NA 

NA NA 

NA NA 

Cwcentration 

Units Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

I I I I 
Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medun?-SpeciNc (M) or Rwte-Specific (R) EPC selected for hazard cakulalion. 

WCI9inhAdullRes Table7 9/2C!KHJ 12~47 PM 



SITE 9 -TABLE 8.20. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR/OUTDOOR AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Inhalation Brdmodichloromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

(total) 

5.78E-04 

5.66E-04 

3.98E-03 

7.73E-04 

l.l2E-02 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

I Units 
I 

1 .OE-05 mg/kg-day B.OOE-03 1 (ma/kg-dayY’ 1 B.OE-08 
I I I 1 2.QE-07 

Total Rfsk Across All Exposure FtouteJPathwa)(s 11 2.9E-07 

WO9inF ‘-4tRes Table9 9/20/00 1247 PM 



SITE 9 -TABLE 7.2Oa. CENTRAL TENDENCY EXPOSURE (CTE) 

nafio Timelram: Future 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA SC0 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Spwily Medium-Speck (M) of Rwte-Specific (R) EPC selected IM hazard calculation. 

WOSinhAdultResCTE Tabteel Ql2WCQ 12~47 PM 



SITE 9 - TABLE 8.20a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Resident 

Carbon Tetrachloride 

Tetrachloroethene 

Trlchloroethene 1 l.l2E-02 

I(total) I 

Medium 

EPC 

Units 

Route 

EPC 

Value 

6.02E-07 

1.40E-05 

2.11 E-05 

l.l2E-05 

l.O7E-04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

EPC Seleded 

for Risk 

Calculation (1) 

mglm3 R 

mglm3 R 

I mglms R 

mglm3 R 

mg/m3 R 

I Units 
I 

l.lE-08 

2.6E-07 

3.9E-07 

2.OE-07 

mglkg-day 

vlWJaY 

mglkg-day 

mglkg-day 

5.30E-02 

6.10E-02 

2.00E-03 

1.4E-08 

3.1 E-08 

.4.1E-10 

2.OE-06 mg/kg-day 6.00E-03 (mdkg-day)“ 1.2E-08 

I I I 1 5.7E-08 

Total Risk Across All Exposure Routes/Pathways 11 5.7E-08 
. 

WOSinF . .VResCTE Table8 g/20/00 12:47 PM 



SITE 9 -TABLE 4.21 

Parameter Definition 

Inhalation Rate of volatiles 

Ex+sure Frequency 

Exposure Duration 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenarb Timeframe: Future 

I: edium: Groundwater 

Exposure Medium: Ah 

ExpoSUr8 POht: Ambient Air 

Receptor Population: Resident 

Recepbr Age: Adun 

Units 

(me/m’) 
(m?hr) 

(dayYy8ar) 

Wears) 

(hr/day) 

(kg) 
(days) 

RME 
Value 

Derived 

0.633 

350 
24 

24 

70 
25,550 

RME 
Rationale/ 
Reference 

EPA 1989a 

EPA, 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 
EPA 1989a 
EPA 1989a 

uaw IntaKe C;aIcuIations 
Inhalation intake = (IRa x ET x EF x ED) / (BW x AT) 

Intake Equation/ 
Model Name 

Cancer Inhalation Intake(f?ME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1,83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 

WOSlnhAdultResout Table4-1 9/20/00 12:47 PM 



SITE 9 -TABLE 7.21. REASONABLE MAXIMUM EXPOSURE (ME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carbon Tetrachlori 

Tetrachloroethene 

Total Hazard Index Across All Exposure Routes/Pathways 1 1.8E-04 

(1) Specify Medium-Specific (M) of Route-Specilic (R) EPC selected lor hazard cakxla!ion. 

WOQlnhAd-“qesoul Table7 9/20/@0 12:47 PM 



SITE 9 - TABLE 8.21. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

inhalation Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

(total) 

5.78E-04 mg/L 2.72E-09 mg/m3 

566E-04 mg/L 2.80E-08 mgtm3 

3.98E-03 me/L 5.09E-08 mg/m3 

7.73E-04 mg/L 2.29E-08 mglms 

1.12E-02 ma/L 2.30E-07 mg/ms 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

Intake 1 (::a, j Caryeopa j “,“,;;ce;s 1 Cm$er 

(Cancer) 

I Units 
I 

mY%-day)“ 

.I, 

4 

I.4510 

3.9E-10 

4.3E-12 

1.3E-10 

I I I 6.6E-10 
c 

Total Risk Across All Exposure Routes/Pathways 1 6.6E-10 

WO9lnhAdultAesout Table8 Qf20lOO 1247 PM 



SITE g -TABLE 7.21a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ChemM 

of Potential I / 

Carbon Telrachlorida 

I Chlorofon 
Teltachlomelhene I I 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specily Medium-Specilic (M) or Route-Specilic (R) EPC selected for hazard calculation 

9 OE-06 

l.lE-04 

3 OE-08 

l.ZE.04 

1.2E-04 

WO9lnhA~~“lesotdCTE Table7 9/20/@3 12:4S PM 
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SITE 9 - TABLE 8.21a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

ihalation Bromodichloromethane 578E-04 mslL 2.72E-09 mg/m3 R 5OE-11 mg/kg-day OWWday)“ 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

(total) 

5.66E-04 ma’L 

3.98E-03 mslL 

7.73E-04 mg/L 

l.l2E-02 m@L 

2.80E-08 

5.09E-08 

2.29E-08 

2.30E-07 

mgims 

mg/m3 

mg/m3 

ma/m3 

.R 5.1E-IO mg/kg-day 530E-02 WWWdayY’ 2.7E-11 

R 9.3E-10 mg/kg-day E.lOE-02 @x&W-dayY’ 7.5E-11 

R . 4.2E-10 mglkg-day 2.00E-03 bWWday1’ 8.4E-13 

R 4.2E-09 mqlkg-day 6.OOE-03 (mglkg-day)” 2.5E-11 

1.3E-10 

-..-a . ..-.. .----- 1.. r._--___.._ m- . ..__ rn_.L___-___ II 4nc4n 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WOSlnhAdultResoutCTE Tablet3 9l2OlOO 12~40 PM 



SITE 9 - TABLE 4.22 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Indoor Air I Outdoor Ambienl Air 

‘aramete 

I 
Code 

Parameter Definition 

Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

I3 Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N 
$- 

Averaging Time (Noncancer) 

units 
-4 OWd 

(m’ihr) 

(days/year) 

(years) 

(hr/day) 

(kg) 

(days) 

(days) 

RME 
Value 

Derived 

0.5 

350 

6 

24 

15 

25,550 EPA 1989a 

2,190 EPA1989a 

RME 

Rationale/ 
Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

CTE 

Value 

Derived 

0.5 

234 

2 

24 

15 

25,550 

730 

CTE 

Rationale/ 
Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mgkg-day)= 

CairxIRaxETxEFxED 
EWxAT 

uailv IntaKe Galculattons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

WOSinhChildRes TableC1 g/20/00 12:4B PM 
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SITE 9 _ TABLE 7.22. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDCOR AIR I OUTDOOR AMBIENT AIR 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

eceptor A@: Child (OS Years) 

Caftm Telrachloride 

Tetrachlorosthene 

(1) Specily Medium-Specific (M) or Route-Specific (R) EPC s&clad for hazard ca!culatim. 

WO9inhChildRes Table7 9/20/00 12:48 PM 



SITE 9 -TABLE 6.22. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Exposure Chemical Medium Medium Route Route 

Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Inhalation Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

576E-04 n-d- 602E-07 mglm’ 

5.66E-04 msll 1.40E-05 mg/m3 

3.96E-03 WL 2.1 lE-05 mg/m3 

7.73E-04 mq/L 1.12E05 mg/m3 

Trichloroethene 

I(total) 

l.l2E-02 ma/L l.O7E-04 mg/m3 

I I I I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

4.OE-06 mg/kg-day 

9.2E-07 

1.4E-06 

7.3E-07 

7.1 E-06 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

530E-02 

B.lOE-02 

2.00E-03 

B.OOE-03 

4.9E-06 

l.lE-07 

1.5E-09 

4.2E-06 
2.OE-07 

Total Risk Across All Exposure RoutedPathways 11 2.0507 

WOSinhr’-+IRes Table8 9/20/Pn 12:48 PM 



SITE 9. TABLE 7.22~3 CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR/OUTDOOR AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 3M) 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Chemkal 

of Polenlial 

Concern 

Medium 

EPC 

VSIW 

Medium 

EPC 

Unils 

ROUtI 

I 

R0&3 

EPC EPC 

1.40E-05 I mm’ 

2.11E-05 1 wm3 

1.12E-05 I &ma 

1.07E-M m@m’ 

(1) Specily MediumSpecifc (M) or Route-Specifc (R) EPC selected for hazard cakulation. 

9/20/00 1249 PM 



SITE 9 - TABLE 6.22a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Trichloroethene 
lnotan 

Medium Medium 

EPC EPC 

Value Units 

5.76E-04 

566E-04 

3.96E-03 

7.73E-04 

l.l2E-02 

Value Units Calculation (1) Units 

6.02E-07 mglms R 66E-09 mdkwday 

1.40E-05 

2.1 tE-05 

l.l2E-05 

mg/m3 

mg/m3 

mg/m3 

R 

R 

R 

2.1E-07 

3.1E-07 

1.6E-07 

mg/kg-day 

mg/kg-day 

mg/kg-day 

530E-02 

9.1 OE-02 

2.00E-03 

OW@-dayr’ 

(mg/kg-day)’ 

(mg/kg-day)” 

l.lE-06 

2.5E-08 

3.3E-10 

l.O7E-04 me/m3 R 1.6E-06 mglkg-day 6.00E-03 OWWdayY’ 9.4E-09 

I I I I I I 4.6E-06 

Total Risk Across All Exposure Routes/Pathways 
--#-..I-..-- (1) Specify Medium-Spectfic (M) or Route-Specific (R) EPC selected for risk carcurarron. . 

W09inhrhitdResCTE Table8 9/20/00 12149 PM 
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SITE 9 - TABLE.4.23 

VALUES USED FOR DAILY INTAKE CALCULATlONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Timeframe: Fufure 

sure Medium: Air 

owe Point: Ambient Aii 

Parameter Definition Intake Equation/ 

Model Name 

halalion Rate of vdatiles 

Dally IntaKe L‘alculations 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation lntake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 

WOSlnhChildResout TableCI 9/20/00 12:49 PM 



SITE 9 -TABLE 7.23. REASONABLE MAXIMUM EXPOSURE @ME) 

Telrachloroethene 

(1) Specify Medium-Specific (M) OT Route-Specific (R) EPC selecled for hazard cakxlalicm. 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

mglm’ l.BE-08 1 n!#gday 1 1.40E-01 1 m@‘kgday 

mglm3 R 1 BE-07 1 w%-day 1 1 mglkw’ay 
I II I I I 

Total Hazard Index Across All Exposure Route 

Relerence 
Concentration 

===-m== 

NA 

NA 

NA 

NA 

WOSlnhC T9sout Table7 9/20/00 12:49 PM 



SITE 9 - TABLE 8.23. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

ihalation Bromodichloromethane 5.78~~04 mgn. 2.72E09 mg/m3 ’ R 

Carbon Tetrachlorlde 566E-04 mg/L 2.8OE-08 mg/m3 ’ R 

Chloroform 3.98E-03 WL 5.09E-08 mg/m3 R 

Tetrachloroethene 7.73E-04 m@L 2.29E-08 mgfm3 R 

Trichloroethene l.l2E-02 mg/L 2.30E-07 mg/m3 R 

I(total) I I I I I 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.8E-10 

l.BE-09 

3.3E-09 

15E-09 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

5.30602 

8.10E-02 

2.OOE-03 

1.5E-08 1 mglkg-day 1 6.OOE-03 

I I 

Cancer 

Risk 

Total Rlsk Across All Exposure RoutedPathways 11 4.6E-10 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

WO9lnhChildResout Table8 9/20/00 12:49 PM 



SITE 9 -TABLE 7 2%. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lalim Residsnl 

Carbon Tetmhlwids 

Telrachlkuslhene 

(1) Spscily Medium-Specik (M) or Roots-Specific (R) EPC selected lor hazard cakxlalicm. 

WOQlnhC~“4~esoulCTE TabW 



SITE 9 - TABLE 8.23a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 

Receptor Population: Resident 

Exposure 

Route 

lhalation 

Chemical 

of Potential 

Concern 

Bromodlchloromethane 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethene 

Trichlorcethene 

(total) 

Medium Medium 

EPC EPC 

Value Units 

578E-04 WL 

5.6604 WL 

3.98E-03 mglL 

7.73E-04 WL 

1.12E-02 m@L 

Route 

EPC 

Value 

2.72E-09 

2.80E08 

5.09E-08 

2.29E-08 

2.30E-07 

Route 

EPC 

Units 

WC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

,; ,:.i l~liiil ~~ / i_;. 

Total Risk Across All Exposure RoutedPathways 1 l.OE-10 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

WOSlnhChildResoutCTE Table8 9/20/00 12:49 PM 



SITE 9 -TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Medium l3cpsure 
I 

Exposure 
I 

Chemical 
I 

Carcinogenic Risk 
I 

Chemical 
I 

Non-Carcinogenic Hazard Quotienl 

I Medium 

I 

Poilll 

I 
Ingestion inhalation Dennal Exposure Primary Ingestion Inhalation 

arbx Tetrachloride arbon Telrachloride 

Total Risk Across Groundwater I Ai 3 2.2E-07 1 Total Hazard Index Acres All Media and All Elcpcsure Rarles 

Risk Across All Media and All Exposure Routes 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air 

The total risks from inhalation of indoor air and outdoor air are presented separately in Table Q-l 1. 

TableQFTvWRME.xls ’ Q/l 4100 12:05 PM 



SITE 9 -TABLE 9.la. CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium I I I chemical I Carcinogenic Risk I ChemicaI I 
Non-Carcinogenic Hazard Cmtienl 

rim Telrachloride 

rachloroethene 

Risk Across All Media and All Exposure Routes 

NOTE: inhalation risks from exposure to vapors emitted from grOUndwater represent the sum of risks from indoor air and outdoor air 
The total risks from inhalation of indoor air and outdoor air are presented separately in Table 9-20. 

TableSFTWSCTE.xls 9/I 4/00 12:05 PM 



SITE 9 - TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE I UTILITY WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 303 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Nor-Carcinogenic Hazard Quolienl Carcinogenic Risk Chemical 

Medium PCin1 

I I 

Darrllal PrlMrY 

Target Organ 

Liver 

~~~~~&JocL’GI Tract 

CNS 

ProSlat- 

Immundwical. Nails 

Ingestiar EKprMr.3 

Rwlas Tolal 

1.6E.M 

2 3E-04 

6oE-03 

3.4E.04 

3.5E-52 

5 5E-06 

5 4E-04 

l.OE-04 

1.2E.04 

7.6E.04 

2.6E-04 

2.9E-04 

5.7E-03 

3 6E.04 

1 OEQ5 

5.2E03 

4.BE-03 

2.5E-04 

6oE.02 

Onsite F Surfwe Water / 5 3E-W 

6 7E-05 

16E.04 

2 3E-04 

6 OE-03 

3.4E.04 

2 3EU2 

5.5E-06 

5.4E.04 

B.5E-05 

1.2E-04 

7.6E-04 

2 6E-04 

2.9E-04 

5.7E-03 

3.6E.04 

1 .OE-05 

5.2E-03 

4 6E03 

2.5E-04 

4.0E-06 

3.2E-07 

Sediment 

I 

Onsile BAP EQUIVALEN? 

IT otal PCBs 

AP EQUIVALENT 

1.2E-02 

2.4Ea 

1 BE-08 

19E-09 

2 3E-06 

1 BE-06 

romc&hloromethane romc&hloromethane 

arbon Tatrachlortde arbon Tatrachlortde 

IGrhey 

Liver 

Liter 

Liver 

CNS 

LikSpa” 

Skin, Vascular 

LiverBlwd’GI Tract 

CNS 

Blwd%kin/CNS 

NOEL 

ProSlate 

Thyroid Eltects 

Total Hazard lr 

ichlorcmethane 

rtxm Tetrachlorida 

rachlorwthene 

1.4E-06 

1.7E05 

4 6E-w 

15E-11 

4lE-11 

4 6E-13 4 6E-13 

14E-11 14E-11 

4 7E-08 

‘5.7E-07 

Total Risk Across Surface Wale 

Tolal Risk Across Sedimen 

Total Risk Across Groundwale 

Total Risk Across All Media and All Exposure Routes 

lia and All Exposure Routes 

Total Uver HI = 

Total CNS HI = 

Total Blood HI = 

Total lmmums System HI = 

Total Prrxtate HI = 

Total Lifetime HI = 

Total Skin HI = 

Total HairMiils HI = 

Tolal Thyroid HI = 

TableSMl WW.4E.xls 9/l 4m 12:05 PM 



enario Timeframe: Future 
Maintenance I Utility Worker 

SITE 9 - TABLE 9 2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . MAINTENANCE I UTILITY WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 

Carcinbgenic Risk NcmCarcinogenic Hazard Quotient 

UverlBlood/GI Tract 

rtm Tetrachlortde 

LiverlBlomiGl Tract 

BtowJSkinlCNS 

Total Risk Across Suriace Wale 

Total Risk Across Sedimen 

Total Risk Across Grcundwate 

Total Risk Across All Media and Ail Exposure Routes f=Yzq 

Tdal 

Total Liver HI = 

Total CNS HI = 

Total Bloxi HI = 

Immune System HI = 

Total Prostate Hl = 

Total Lifetirw HI = 

Total Skin HI = 

Total Hair/Nails HI E 

Total Thyrcid HI = 

Total Vascular HI = 

Total GI Tract HI = 

TableSMUWCTE.xls 9/I 400 12:05 PM 



urface Water 

SITE 9. TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -CONSTRUCTION WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 360 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Surface Water 

Sediment 

Water 

Exposure 
I 

Chemical 

rCin&%lwomelhane 

arbon Tetrxhloride 

Ingestion 

5.OE-06 

1.6E-07 

Carcinogenic Risk 

Inhalation 

6.5E08 

4.9E-10 

5.7E-12 3.5E.09 

1.6E-11 3.7E-10 

1 BE-13 4.6E09 

5 3E-12 3.7E-09 

9.3E-09 

1 lE-07 

Ital Risk Acre iurlace Wates 

Total Risk Across Sedimen 

Total Risk Across Groundwale~ 

l.lE-09 

1.3E-05 

6.lE-09 

Total Risk Across All Media and All Exposure Routes 

I Chemi& 

1.3E-05 otal PCBs 

I 

IrOn 

Manganese 

rbon Tetrachloride 

Non-Cardnogenic Hazard Quotient 

Primary 

Target Organ 

Liver 

Ingestion Inhalatia, 

6.2E.04 

LivevBl&GI Tract 

CNS 

Prostate - 

l.lE-03 

3.OE-CQ 

1.7E-03 

Immundogical, Nails 2.9E-01 

f(itiY 

Liver 1.3E-05 

Liter 1.6E-04 

Liver 4.4E-06 

CNS 

Lifespan 

Skin, Vascular 

Livar/Bkw&‘GI Tract 

CNS 

BbwYSkirJcNS 

NOEL 

Prostate 

Thyroid Ella& 

Total Hazard Index Across All Media and All Emurn Routes 

l.lE-01 

2.7E.05 

2.7E-03 

4.3Ea 

6.2E-04 

3.9E-03 

1.3E.03 

1.4E-03 

2.9E-02 

1.9E-03 

5.IE-06 

2.6E-02 

2.4E-02 

1.3E-03 
- 

bposura 

Routes Total 

6.2EU4 

l.lE-03 

3.oE-02 

1.7E-03 

2.7EW 

2.7E-03 

5.9E.04 

6.2E-04 

3.9E-03 

1.3Ea 

1.4E.03 

2.9E-L?2 

1.9E.03 

5.1E-05 

2.6E-02 

2.4E-02 

1.3E-03 

5.3E.01 

Total Blood HI = 

Total lmmwne System HI = 

Totat Pm&ate HI = 

Totat Uetkw HI = 

TM Skin HI = 

Total HairMails HI P 

TdaI Thyoid HI = 

9/i 4/00 12:05 PM 



SITE 9 _ TABLE 93 CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -CONSTRUCTION WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Non-Cardnogenic Hazard Quotient 

bon Tetrachlodde 

romodichlwomelhane 

tiver/BlWGI Tract 

Total Risk Across Surface Watt? 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes 1 ] 7.9E46 

Total 

Total CNS HI = 

Total Blood HI - 

lmmmw System HI = 

Total Prostate HI = 

Total Liletime HI = 

Total Hair/Nails HI = 1 

Total Thyroid HI = 

Total Vascular HI = 

Total GI Tract HI = 

2.2E-02 1 

9/i 4/00 12:05 PM 



SITE 9 -TABLE 9.4 REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 . ADULT RECREATIONAL USER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 3M) 

NSWC-WHITE OAK, SILVER SPRING, MAkYLAND 

Carcinogenic Risk 

tiverBlood/GI Tract 

Total Risk Across Surface Wale 

Total Risk Across Sediment 6.1E-07 Jj 

Total Risk Across All Media and All Exposure Routes pzzq 

Non-Carcinogenic Hazard Quotient 

Total Hazard Index Acrass All Media and AtI Exposure Routes 

Total lh’er HI 

Total CNS HI 

Total Prostate HI 

Total lmmume System HI 

Total Hair/Nails HI 

Total Blocd HI 

Tolal GI Tract HI 

TableSfW ’ ‘~erSRME.xls 9/l 4loo 12:08 PM 



SITE 9 _ TABLE 94a CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ ADULT RECREATIONAL USER 

SITE 9 - tNDUSTRlAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ati Tetrachlortde 

Kliment seamnt A? EOUIVALENT 

Carcinogenic Risk I Chemical 

6.9E-14 1 1 6.5E-10 

4.6Ea 61E-06 

Total Risk Across Surface Wate 

Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Routes 

5.1E.09 

Non-Carcinogenic Hazard Quotient 

1 Ingestion 1 Inhalation 1 ~emut Exposure 

Liver/Blwxb’Gt Tract 

CNS 

Prostate 

1.3E.04 2.3E-05 1.5E-04 

27E.04 1.2E-03 1.5E.03 

4.2E-06 5.5E.05 mmx 

Total Hazard Index Across All Media and Atl Exposure Routes 

total Uver HI = 

Totd CNS HI = 

Totat Prostate HI = 

ToQl lrnmtsns System HI = 

Total Hair/Nails HI = 

Total Blood HI = 

Total 01 tract HI = 

TableSRecUserSCTExls 9/14/00 12:oa PM 



SITE 9 _ TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . ADOLESCENT TRESPASSER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 303 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

LiverBlo%UGI Tract 

Total Risk Across Sedimen 

Total Risk Acrass All Media and All Exposure Routes 

Total tier HI = 

Total CNS HI = 

Totat Prostate HI = 

Immune System HI = 

Total Hair/Nails HI = 

Total Blood HI = 

Total GI trfct HI I 

TableSTrecnWME.xls 9/14/00 12:09 PM 



SITE 9 -TABLE 9.5~3. CENTRAL TENDENCY EXPOSURE (CTEJ 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’3 -ADOLESCENT TRESPASSER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 3M) 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Totel Risk Acrass Surface Wate 

Total Risk Across Sedimen 

Total Liver HI = 

Totsl Risk Acrass All Media and Atl Exposure Routes Totd CNS HI = 

total Prostate HI = 

T&al ltwnunw Sy%tem HI = 

Total H&hits HI = 

Total Blood HI - 

Total 01 Trsc4 HI = 

TableSTrespSCTE.xls 9/l 4/CxJ 12:09 PM 



SITE 9 _ TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SLMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -DAY CARE CENTER CHILD 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Carcinogenic Risk 

I 

Chemical Non-Cardnogenic Hazard Quotient 

mlJrKlwa1er Waler 

I-T- 
Onsite Air romcdichlwomethane 

atbon Tetrachlodde 

E 
arbon Tetrachloride 

hlorololm 

elrachlorcelhene 

li*l”rnPthrnr 

Risk Acres All Media and Ail Exposure Routes 

TableSDayCareSRME.xis 

Total Risk Acrms Groundwater I Ai Total Hazard Index Acrass All Media and All Exposure Routes 1 1.2E-01 

Total liver&) 1.2E.01 1 

9/14/00 12:09 PM 



SITE 9. TABLE 9.M. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - DAY CARE CENTER CHILD 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazatd bdiinl 

rbon Telrachlorkle arbon Telrachloride 

lrachloroerhene 

Risk Across All Media and All Exposure Rwles Total LJverHI=~[ 

9/14JOO 12x38 PM 



SITE 9 -TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

rboo Tetrachloride 

rachtoroethene 

arbon Tetrachloride 

Liver/Bloo&GI Tract 

Total Risk Across %-lace Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwale 

Total Risk Across All Media and All Exposure Routes 

Total Hazard Index Across All Media and All Expwre Routes 

Total Liver HI = 

Tot4 CNS HI = 

Total Blood HI = 

Total lmmume System HI = 

Total Prcstate HI = 

Total Lifetime HI = 

Total Skin HI = 

Total HakfNails HI = 

Total Thyroid HI = 

9/14Joo 12:ll PM 



SITE 9 -TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - FUTURE ADULT RESIDENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

nk Hazard Quotient 

UverBlwYGl Tract 

rbon Tetrachloride 

LiverlBloodrGl Tracl 

Blo&Skim’CNS 

Total Risk Across Sedknen 

To&l Risk Acres Grwndwate 

Total Risk Across All Media and All Expxure Routes 

Total 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 9-20. 

Total Liver HI 

Total CNS HI 

Total Slmd HI 

hllwrne system HI 

Total ProslaIe HI 

Total LIfetime HI 

Total Skin HI 

TQ!al lMr/Na_ikJ HI 

Total Thyc4d HI 

Total Vascular HI 

Total Gl Trac( HI 

Table9AduttResSCTE.xls 9/l 4loo 12:ll PM 



urlace Waler 

Eqxsure 

Medium 

Surface Water 

Expxure I Chemical 

Point 

I 

artxw Telrachloride 

etrachloroethene 

rkhlocoethene 

rsenic 

1 
UmaOY 

Iron 

ercury 

elenium 

anadum 

SITE 9. TABLE 9 6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ingestion 

1 2E56 

l.lE-96 

6.6E-06 

l.lE-06 

3.7E-06 

2.OE-07 

4.OE-07 

1.3E-07 

2.2E-07 

6 6E.07 

Inhalation 

1.3E-07 

l.OE06 

5.5E-B 

2.3E-07 

Dermal 

3 3E-06 

4 OE-04 

2 4E-07 

3.9E-06 

1 OE-06 

7.4E08 

7.6E-09 

9.7E-06 

7.7E.06 

‘2 4E-05 

Total Risk Across Surface Wate 

Total Risk Acre Sedimen 

Total Risk Across Groundwale 

Chemtcal 

omOdichloromethane 

Total Risk Across All Media and All Exposure Rates 4.6E-04 

Primary 

Target Organ 

Liver 

Ingestion Inhalation Dermal 

- 
16E-03 4.3E-03 

tiverBlood/GI Tracl 

CNS 

Prostate 

l.lE.01 6 OE53 

1.2E-01 2.1E.01 

2 3E-03 6.6E-03 

Immundogical. Nails 

Kidney 

Liver 

Liver 

Liter 

CNS 

Lifespan 

Skin, Vascular 

Uver/Blood/GI Tract 

CNS 

EloodSkirVCNS 

NOEL 

Prostate 

Thyroid Etiects 

l.lE+rJO l.lE+@l 

1.6E-03 9 6E-05 

5.2E-92 5.oE-02 9.5E-U3 

2.5E-02 1.7E+M) 1.5E53 

4.9E-03 2.3E-04 2.2E-03 

1.2E-01 1.4E-02 

1.9E-01 2.3E-03 

1 JEtGil 2 5E.03 

2.9EtOl 5.OEM 

1.3E-01 3.3E-03 

5.1E~l2 6.9EG5 

6.SE.01 4.6E-02 

3.3E.01 6.5E-02 

2.2E-03 

Total Hazard Index Across All Media and All Exposure Routes 

NorCarcinogenic Hazard Quotient 

E&sure 

Rates Total 

5.6E.03 

1.2E-01 

3 x-01 

l.lE-02 

2.2EtOO 

1.9E.03 

l.lEOl 

1.6E+W 

7.3E-@3 

13E.01 

2.oEOl 

1.6EtW 

2.9EiOl 

1.4E-01 

5lEJJ2 

7.3E01 

4.2E-01 

1.3EtW 

3.6E+Ol 

Total Liver HI = 

Total CNS HI = 

Total Blmd HI = 

Total lmmwtw System HI = 

Total Prostate HI E 

Total Lilelime HI = 

Total Skin HI = 

Total Hair/Nails HI = 

Total Thyroid HI = 

9/14/00 12:ll PM 



i 

SITE 9. TABLE 9.&a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - FUTURE CHILD RESIDENl 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 200 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

Uver/Blood/GI Tract 

tachloroethene 

tivwBtc&‘Gl Tract 

NOTE: 

Total Risk Across Sedimen 

Total Risk Across Grwndwate 

Total Risk Across Atl Media and Atl Exposure Routes 

Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 9-20. 

Total 

Total Ltverlil 

Tota’ CNS HI 

Total Blood HI 

lmmume system t-H 

Total Prostate HI 

Total Uletimo HI 

Total Skin HI 

Total Hair/Nails HI 

Total Thyroid HI 

Total Vascular HI 

Total GI Tract HI 

= 

= 

= 

= 

= 

I 

= 

= 

cz 

= 

5 

TableSChildResSCTErev.xls 9/14/00 12:ll PM 



TABLE 9-20 

CUMULATIVE RISK SUMMARY-CENTRAL TENDENCY EXPOSURE 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolescent Day Care Center Future Adult Future Child 

Worker Worker Recreational User Trespasser Child Resident Resident 
HAZARD INDEX 

Ingestion of Qroundwater I I I I I 6.7Et4IO I 2.2E+Ol 
Dermal Contact with 
Groundwater I 9.3E-03 I 

! i 
9.3E-02 I 

1 6.7E-02 1 l.lE-01 1 _ 

I Inhalation ( 
Groundwal 

of VolaCles from 
ter While Showering 

Inhalation of Volatiles from 
Groundwater by Vapor Intrusion 
- Indoors 
Inhalation of Volatiles from 
Qroundwater - Outdoors 
Incidental Ingestion Surface 
Water 
Dermal Contact with Surface 
Water 

2.3E-02 

5.5E-05 

1.2E-01 5.8E-01 

5.2E-02 4.9E-02 1.4E-0 1 

4.5E-06 8.7E-05 1.2E-04 3.3E-04 

4.lE-04 l.lE-03 1.2E-02 2.8E-02 

1.6E-03 1.6E-02 1.4E-03 1.3E-03 2.OE-02 3.7E-02 

I Incidental Ingestion of Sediment I I 3.9E-04 I 1.9E-02 I 1.7E-04 I 9.2E-04 I I 5.lE-03 I 4.8E-02 I 

I Dermal Contact with Sediment I I 3.OE-04 I 3.OE-03 I 3.8E-04 I 7.2E-04 I I l.lE-02 I 2.OE-02 I 
I I I I I I I I 

Total Hazard Index1 2.3E-02 I 1.2E-02 I 1.3EXIl I 2.3E-03 I 4.lEAl3 I 5.2E-02 I 7.OE+OO I 2.3E+Ol 
INCREMENTAL CANCER RISK 

Ingestion of Qroundwater 1.6E-05 1.5E-05 
Dermal Contact with 
Groundwater 

1.2E-07 1.4E-07 l.lE-06 5.OE-07 

Inhalation of Volatiles from 
Qroundwater While Showering 

Inhalation of VolaCles from 
Qroundwater by Vapor Intrusion 
- Indoors 
Inhalation of Volatiles from 
Qroundwater - Outdoors 
Incidental Ingestion Surface 
Water 
Dermal Contact with Surface 
Water 

Incidental Ingestion of Sediment 

Dermal Contact.with Sediment 

Total Cancer Risk 

l.lE-07 1.5E-07 

3.4E-08 2.6E-08 5.7E-08 4.6E-08 

7.7E-11 6.4E-12 1.4E-11 1.3E-10 l.OE-10 

4.9E-09 1.4E-08 l.lE-07 7.4E-08 

6.8E-06 7.6E-06 6.1E-06 6.5E-06 6.9E-05 3.6E-05 

6.6E-09 3.5E-08 2.9E-09 1.7E-08 6.7E-08 1.8E-07 

I .7E-09 1.9E-09 2.2E-09 4.6E-09 4.9E-06 2.6E-08 * 

3.4E-08 7.OE-06 7.8E-06 6.1E-06 6.5E-06 2.6E-08 8.6E-05 5.2E-05 



SITE 9. TABLE 10 1. REASONABLE MAXIMUM EXPOSURE (ME) 

RISK ASSESSMENT SUMMARY - MAINTENANCE I UTIUTY WORKER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 200 

NSWCWHITE OAK, SILVER SPRING, MARYtAND 

Carchagenic Risk Non-Carcinogenic Hazard Quotient 

Tolal Risk Across Sedimn 

Total Risk Across Grcundwate Tdal I- System HI = 

Total Prostale HI = 

Total Risk Across All Media and &I Exposure Routes Total Nails HI = 

.I 

._. ,_- 

TablelOMUWRME.xls 9/14/00 12:31 PM 



SITE 9 -TABLE lO.la. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY. MAINTENANCE/UTILITY WORKER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Maintenance I Utility Wollter 

Carcinogenic Risk 

Total Risk Across Sedimen 

Total Risk Acres Groundwate 

Total Risk Across All Media and All Exposure Routes 

Chemical Non-Carcinogenic Hazard Quotient 

TablelOW ““CTE.xls 9/l j “W 1230 PM 



SITE 9 -TABLE 10.2. REASONABLE MA&MUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY. CONSTRUCTION WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes 

TablelOConstW9RME.xls 9/14/00 1229 PM 



SITE 9 -TABLE 102a. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY-CONSTRUCTION WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYtAND 

Carcinbgenic Risk Nor-Carcinogenic Hazard Quotient 

Total Risk Across Suriace Wale 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Hazard Index Acrass All Media and All Exposure Rates 

Total Risk Across All Media and All Exposure Rwtes k[ 

TablelOp -‘WSCTE.xls 9/l 4m 12:29 PM 



SITE 9. TABLE 10.3. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY. ADULT RECREATIONAL USER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

Total Risk Across Sedimen 

Total Risk Across All Media and All Expcmra Routes 

Tdal ImmUme System HI = 

Total Nails HI = 

TablelORecUsetSIME.xIs 9/l 4fOO 12:33 PM 



SITE 9 - TABLE 1O.h CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY-ADULT RECREATIONAL USER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

Total Risk Across Sedimen 

Total Risk Across All Media and All Exposure Routes 

TablelOr %erSCTE.xls 9/14/Cxl 12:32 PM 



SITE 9 -TABLE 10.4. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY. ADOLESCENT TRESPASSER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Guotient 

Total Hazard Index Acrass All Media and All Epxure Routes 

Total Risk Acrass Sedimen 4.8E-07 

Total Risk Across All Media and All Exposure Routes 

Tdal lrn-twrw System HI I 

Total Nails HI = 

TablelOTrespSRME.xls 9/14/00 1234 PM 



SITE 9. TABLE 10 4a. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY - ADOLESCENT TRESPASSER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Popllatiar: Trespasser 

Medium I Eqmsure 1 Exposure 1 Chemical I Carcinogenic Rusk 

Total Risk Across Surface Wate 

Total Risk Across All Media and All Exposure Routes 

TablelOT-- -9CTE.xls 9/l WI0 i2:33 PM 

Chemical Non-Carcinogenic Hazard Ouotient 



SITE 9 -TABLE 10.5. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENl SWMAAY . FUTURE ADULT RESIDENT 

SITE 9 INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

arbon Tetrachlodda 

Total Risk Across Sedimen 

Total Risk Across Grwndwate Total Liver HI = 

Total Risk Across All Media and All Exposure Rwles Tdal lmmmw System HI = 

Tolal Prostale HI = 

Tolal Skin HI = 

Total Nails HI = 

Total Vascular HI = 

TablelOAdultResLlRME.xls 9/i 4/00 12:39 PM 



SITE 9 -TABLE 10.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY. FUTURE ADULT RESIDENT 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 330 

NSWC-WHITE OAK, SILVER SPRING, MARYMND 

Carcinogenic Risk 

Total Risk Across Sedimn 

Total Risk Across Groundwate 

Total Risk Acms All Media and All Exposure Routes 

Total Lh’er HI = 

Total Blmd HI = 

Total Prc8lale HI = 

Total Vascular HI = 

To&l GI Tract HI = 

9/l 4mO 1237 PM 



SITE 9 -TABLE 10.6 REASONABLE MAXIM&i EXPOSURE (RME) 

RISK ASSESSMEM SUMMARY _ FUTURE CHILD RESIDENT 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

I 

Medium EXpCLSUIe Elcposllre Chemical 

Medium P&l 

I 

I 

I Ingestion 

Carcinogenic Risk NonCardnogenic Hazard Ouolienl 

3.9E-06 7.6E-06 

7.8E-09 1.2E-06 

rodor- 

hlorolom 

Immundogical. Nails l.lE+OO l.lE+oo Z.ZE+OO 

I Liier 2.5E-02 1.7E+OO 1.5E-03 l.SE+00 

Tolal Risk Across Sedimm 

Total Risk Across Gnwndwa!e 

TOtal Risk Across All Media and All Exposure Routes 

Total Liver HI = 

ToIal Blood HI = 

Tdal lmmuma System Hi = 

Total Prcslale HI = 

ToIal Sldn HI = 

ToIal Nails HI = 

Total Thyrdd HI = 

Total Vascular I-M = 

To&lGlTracIHl= 

TablelOChiklRes9RMErev.xls 9/14KKI 12:43 PM 



SITE 9. TABLE 10 Ea CENTRAL TENDENCY.EXPOSURE (CTE) 

RISK ASSESSMENT SUMMARY -FUTURE CHILD RESIDENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 3C4 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Sedimen 

Total Risk Across Groundwale 

Total Risk Acrass All Media and All Exposure Routes 

Total Liver HI = 

Total Blood HI = 

Total Prmtale HI = 

Total Skin HI = 

Total Vascular HI = 

Total GI Tract HI = 

TablelOChildResSCTErev.xls 9/14mJ 12:40 PM 



; 

Shower Model 

Volatilization From Showering - RME 
Source: Foster 81 Chrostowski, 1987. 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 369 

IK 

Parameter Parameter 
Ra Ra 
Ds Ds 
D1 D1 
Fr Fr 
sv sv 
ts ts 
d d 
Tl Tl 
Ts Ts 
ml ml 
ms ms 

Value IDefinition 
0.0251air exchange rate, (min“) 

I 

15 shower duration, (min) 
20 total time in bathroom, (min) 
10 shower water flow rate, (Umin) 
12 shower room air volume, (m3) 
2 shower dropler drop time, (set) 
-1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl, (cp) 
0.616 water viscosity at Ts, (cp) 

3.96 mass transfer coefficient, (min) 

Chemical 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

cw MW H KI Kg KL Kal Cwd S SxK 

(mg/L) (g/mole) (atm-m3/mo (cm/hr) (cm/hr) (cm/hr) (cmlhr) mg/L RaxCF 
5.78E-04 1.64E+02 1.60E-03 l.O4E+Dl 9.94E+02 8.96E+OO 1 .18E+Ol 1.88E-04 1.57E-04 4.29E-02 
5.66E-04 1.54E+02 3.05E-02 l.O7E+Ol l.O3E+03 l.O6E+Ol 1.39E+Ol 2.10E-04 1.75E-04 4.91 E-02 
3.98E-03 l.l9E+02 3.66E-03 1.22E+Ol 1 .17E+03 l.l4E+Ol 1.50E+Ol 1.56E-03 1.30E-03 5.19E-02 
7.73E-04 1.66E+O2 1.84E-02 l.O3E+Ol 9.88E+02 l.O2E+Ol 1.34E+Ol 2.78E-04 2.32E-04 4.75E-02 
l.l2E-02 1.31 E+02 l.O3E-02 l.l6E+Ol l.llE+03 l.l3E+Ol 1.49E+Ol 4.38E-03 3.65E-03 5.16E-02 

GWvaporlntS.xls Shower Model Page 1 9/20/00 12:24 PM 



Vapor Intrusion from Groundwater - RME 
Source: ASTM E 1739-95 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

Parameter I Value IDefinition 

H IChemical specific IHenry’s Law Constant, (cm3-H,0)/(cm3-air) 

ER 
Lb 
Lcrack 

n 

hmp 
hv 

m 
DWS 

Dcrack 

Dcap 

Ds 
Dair 
Dwater 

theta-as 
theta...ws 

theta-T 

theta-acap 

theta-wcap 

theta-wcrack 

Theta-acrack 

0.00023 enclosed space air exchange rate, Usec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 

0.01 areal fraction of cracks in foundation/walls, (cm’-cracks/cm’-total area) 
5 thickness of capillary fringe, (cm) 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm*/sec) 

Chemical specific effective diffusion through foundation cracks, (cm2/sec) 
Chemical specific effective diffusion through capillary fringe, (cm%ec) 

Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm%.ec) 
Chemical specific diffusion coefficient in air, (cm’/sec) 

Chemical specific diffusion coefficient in water, (cm2/sec) 
0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 

0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 

0.342 volumetric water content in capillary fringe soils, (cm’-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 

0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

cw 
(mg/L) 

5.78E-04 
5.66E-04 
3.98E-03 
7.73E-04 
l.l2E-02 

Dair Dwater S H’ D-S Dcap Dws Dcrack VFl VF Cair 

(cm%ec) (cm*/sec) mg/L (cm*/sec) (cm*/sec) (cm*/sec) (cm*/sec) (mglm’) 
2.98E-02 l.O6E-05 6.74E+03 6.56E-02 2.33E-03 3.53E-05 l.l2E-03 2.33E-03 5.40E-05 1 s04E-03 6.02E-07 
7.80E-02 8.80E-06 7.93E+02 1.25E+OO 6.09E-03 l.l4E-05 6.18E-04 6.09E-03 2.99E-05 2.48E-02 1.40E-05 
l.O4E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 2.11 E-05 
7.20E-02 &20E-06 2.00E+02 7.54E-01 5.62E-03 1 .14E-05 6.12E-04 5.62E-03 2.95E-05 1.44E-02 l.l2E-05 
7.90E-02 9.1 OE-06 l.lOE+O3 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 l.O7E-04 

GWvaporlntS.xls Vapor Intrusion - GW Page 1 of 1 9/20/00 12:24 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake= “~~~A~~ i’:z,’ 
a 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 
BW=: 70 Body Weight (kg) . 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days) 
R,=: 0.025 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
Jnit Dose 
Lifetime Chronic Daily Intake = 7.4E-03 (min-m3-shower)/(kg-day) 

Chronic Daily Intake = : 2.2E-02 (min-m3-shower)/(kg-day) 

GWinhalationriskS.xls ShowerRisks Page 1 of 4 9l2OlOO 12:26 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

Bromodichloromethane 
- shower) (mg/kg/day) (mglkglday) 

1 1.57E-04 1 1.2E-06 1 3.4E-06 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

1.75E-04 1.3E-06 3.8E-06 
1.30E-03 9.7E-06 2.8E-05 
2.32E-04 1.7E-06 5.OE-06 
3.65E-03 2.7E-05 7.9E-05 

Cancer 
Slope 
Factor 

Reference 
Dose 

Lifetime 
Cancer 

Risk 

Percent 
Cancer 

Risk 

Hazard 
Quotient 

(mg/kg/day)’ (mg&t/day) 
NA NA NA 

5.30E-02 
8.10E-02 
2.00E-03 

GWinhal*+bnriskS.xls ShowerRisks Page 2 of 4 9l2OlOQ 12:26 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

WHERE: 

RELEVANT EQUATION: 
Intake= SxlRsw xKxEFxED 

BWxATxR,xCF 

Jnit Dose 
.ifetime Chronic Daily Intake = 

;hronic Daily Intake = : 

K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
Et==: 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days) 
R,=: 6.825 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (L/m3) 

8.7E-03 (min-m3-shower)/(kg-day) 

1 .OE-01 (min-m3-shower)/(kg-day) 

GWinhalationriskS.xls ShowerRisks Page 3 of 4 9l2OlOO 12:26 PM 



IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/20/00 

:HEMICAL 

lromodichloromethane 
:arbon Tetrachloride 
>hloroform 
‘etrachloroethene 
‘richloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m’- min Intake Intake Factor Risk Risk Quotient 

- shower) (mg/kgIday) (mglkglday) (mgIkg/day)’ (mglkg/day) 
1.57E-04 1.4E-06 1.6E-05 NA NA NA NA 
1.75E-04 1.5E-06 1.8E-05 5.30E-02 5.71 E-04 8.1 E-08 6.8% 3.1 E-02 2.0% 
1.30E-03 l.lE-05 1.3E-04 8.1 OE-02 8.60E-05 9.2E-07 76.9% 1.5E+OO 98.0% 
2.32E-04 2.OE-06 2.3E-05 2.00E-03 1.40E-01 4.OE-09 0.3% 1.7E-04 0.0% 
3.65E-03 3.2E-05 3.7E-04 6.00E-03 1.9E-07 16.0% NA NA 

Total 1.2E-06 100.0% 1.6E+OO 100.0% 

GWinhalationriskS.xls ShowerRisks Page 4 of 4 9/20/00 12:26 PM 



i 
Shower Model 

Volatilization From Showering - CTE 
Source: Foster & Chrostowski, 1987. 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

Parameter I Value IDefinition 
Ra 0.0251air exchange rate, (min-‘) 
DS 
Dt 
Fr 
sv 
ts 
d 
Tl 
Ts 
ml 
ms 

IK I 

IO shower duration, (min) 
15 total time in bathroom, (min) 
10 shower water flow rate, (Umin) 
12 shower room air volume, (m3) 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl , (cp) 
0.816 water viscosity at Ts, (cp) 

2.19 mass transfer coefficient, (min) 

IChemical I cw I MW I H I’ KI I Kg I KL I Kal 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

( N-1 (g/mole) (atm-m?mo -(cm/hr) (cm/hr) (cm/hr) (cm/hr) 
5%04 1.64E+02 1.60E-03 l.O4E+Ol 9.94E+02 8.96E+OO 1.18E+Ol 
566E-04 1.54E+02 3.05E-02 l.O7E+Ol I .03E+03 l.O6E+Ol 1.39E+Ol 
3.98E-03 1 .19E+02 3.66E-03 1.22E+Ol l.l7E+O3 1 .14E+Ol 150E+Ol 
7.73E-04 1.66E+02 1.84E-02 l.O3E+Ol 9.88E+02 l.O2E+Ol 1.34E+Ol 
l.l2E-02 1.31 E+O2 l.O3E-02 l.l6E+Ol 1 .l 1 E+03 l.l3E+Ol 1.49E+Ol 

Cwd 1 S I=1 
mg/L RaxCF 

1.88E-04 1.57E-04 2.37E-02 
2.10E-04 1.75E-04 2.72E-02 
156E-03 1.3OE-03 2.87E-02 
2.78E-04 2.32E-04 2.63E-02 
4.38E-03 3.65E-03 2.86E-02 

GWvaporlntSCTE.xls Shower Model Page 1 g/20/00 12:27 PM 



Vapor Intrusion from Groundwater - CTE 
Source: ASTM E 1739-95 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

Parameter 

H 

EF? 
Lb 
Lcrack 
n 

hew 
hv 

L9w 
Dws 

@rack 
Dcap 

DS 
Dair 

Dwater 

theta-as 

theta-ws 

theta-T 
theta-acap 

theta-wcap 

theta-wcrack 

Theta-acrack 

Value Definition 
:hemical specific 3 3 Henry’s Law Constant, (cm -H,O)/(cm -air) 

0.00023 enclosed space air exchange rate, Usec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 

0.01 areal fraction of cracks in foundation/walls, (cm2-cracks/cm2-total area) 
5 thickness of capillary fringe, (cm) 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm%ec) 
:hemical specific effective diffusion through foundation cracks, (cm2/sec) 
:hemical specific effective diffusion through capillary fringe, (cm%ec) 
;hemical specific effective diffusion coefficient in soil based on vapor concentraQon, (cm*/sec) 
;hemical specific diffusion coefficient in air, (cm*/sec) 
;hemical specific diffusion coefficient in water, (cm%ec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 

0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 

0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 

0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

cw Dair Dwater S H’ Ds Dcap Dws Dcrack VFl VF Cair 
(mg/L) (cm2/sec) (cm2/sec) mg/L (cm’/sec) (cm2/sec) (cm2/sec) (cm’/sec) (mg/m”) 

5.78E-04 2.98E-02 l.O6E-05 6.74E+03 6.56E-02 2.33E-03 3.53E-05 l.l2E-03 2.33E-03 5.40E-05 l.O4E-03 6.02E-07 
5.66E-04 7.80E-02 8.80E-06 7.93E+02 1.25E+OO 6.09E-03 l.l4E-05 6.18E-04 6.09E-03 2.99E-05 2.48E-02 1.40E-05 
3.98E-03 l.O4E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 2.11 E-05 
7.73E-04 7.20E-02 8.20E-06 2.00E+02 7.54E-01 5.62E-03 1.14E-05 6.12E-04 5.62E-03 2.95E-05 1.44E-02 l.l2E-05 
l.l2E-02 7.90E-02 9.10E-06 1 .lOE+03 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 l.O7E-04 

GWvaporlntSCTE.xls Vapor Intrusion - GW Page 1 of 1 9/20/00 12:27 PM 



tlSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
VTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: 
Intake= SxlRsw xKxEFxED 

BW xATxR, xCF 

WHERE: K=: 2.19 Mass transfer coefficient (min) 
IR,k = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 

BW=: 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,555 Averaging time for noncarcinogenic exposures (days) 
R, = : 8.-~25 Air exchange rate (min.‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 
Jnit Dose 
.ifetime Chronic Daily Intake = 8.OE-04 (min-m3-shower)/(kg-day) 

:hronic Daily Intake = : 8.OE-03 (min-m3-shower)/(kg-day) 

GWinhalationrfskSCTE.xls ShowerRisks Page 1 of 4 9/20/00 12:28 PM 



IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20/00 

:HEMICAL 

iromodichloromethane 
:arbon Tetrachloride 
:hloroform 
-etrachloroethene 
-richloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Dally Chronic Dally Slope Dose Cancer Cancer Quotient Hazard 

(mcJm5- min Intake Intake Factor Risk Risk Quotient 

- shower) (m&t/day) (mg/kg/day) (m&j/day) (mglkglday) 
1.57E-04 1.3E-07 1.3E-06 NA NA NA NA 
1.75E-04 1.4E-07 1.4E-06 5.30E-02 5.7lE-04 7.5E-09 6.8% 2.5E-03 2.0% 
1.30E-03 1 .OE-06 1 .OE-05 8.10E-02 8.60E-05 8.5E-08; 76.9% .1.2E-01 98.0% 
2.32E-04 1.9E-07 1.9E-06 2.00E-03 1.40E-01 3.7E-10 0.3% 1.3E-05 0.0% 
3.65E-03 2.9E-06 2.9E-05 6.00E-03 1.8E-08 16.0% NA NA 

Total 1 .l E-07 100.0% 1.2E-91 100.0% 

GWinh& “vuiskSCTE.xls ShowerRisks Paon 2 of 4 9/2omo 12:28 PM 



IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 09/20/00 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
tXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
UTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
rSSUMPTlONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: 
lntake- SxlR, xKxEFxED 

BWxATxR,xCF 

WHERE: 

lnit Dose 
ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

K=: 2.19 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Umin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 

BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 730 Averaging time for noncarcinogenic exposures (days) 
R, = : 0~~25 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (Um3) 

1 .I E-03 (min-m3-shower)/(kg-day) 

3.7E-02 (min-m3-shower)/(kg-day) 

GWinhalationriskSCTE.xls ShowerRisks Page 3 of 4 9/20/00 12:28 PM 



ilSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 09/20100 

:HEMICAL 

lromodichloromethane 
:arbon Tetrachloride 
:hloroform 
‘etrachloroethene 
‘richloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m’- mln Intake Intake Factor Risk Risk Quotient 

- shower) (mgikg/day) (mg/kg/day) (mg/kg/day)-’ (mg/kg/day) 
1.57E-04 1.7E-07 5.9E-06 NA NA NA NA 
1.75E-04 1.9E-07 6.6E-06 530E-62 5.71 E-04 9.9E-09 6.8% l.lE-02 2.0% 
1.30E-03 1.4E-06 4.9E-05 8.1 OE-02 8.60E-05 1 .I E-07 76.9% 5.7E-01 98.0% 
2.32E-04 2.5E-07 8.7E-06 2.00E-03 1.40E-01 5.OE-10 0.3% 6.2E-05 0.0% 
3.65E-03 3.9E-06 1.4E-04 6.00E-03 2.3E-08 16.0% NA NA 

Total 1.5E-07 100.0% 5.8E-91 100.0% 

GWinhab+~~nrisk9CTExls ShowerRisks Page 4 of 4 9/20/00 12:2a PM 
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PAINT BRANCH CREEK-TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 1 

Scenario 
Ttmeframe 

Future 

Medium 
EXpOSUriS 

Medium 
Exposure Point Receptor Population 

h4aintenanceAJtilityl 
Construction Workers 

Receptor Exposure on-site/ Type of 

Age Route Off-Site Analysis 
Rationale for Selection or Exclusion of Exposure Pathway 

Ingestion Oil-site None Minimal exposure is anticipated. 
Aduks 

Dermal On-sile Quant(1) 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

Surface Water 

Surface Water Paint Branch Creek 

Full-time Workers Adults 
Ingestion On-site None Minimal exposure is anticipated. 

Dermal On-site None Minimal exposure is anticipated. 

Ingestion On-site Quant 
Recreational Users Adults 

Receptors may be exposed during on-site activities. 

Dennal On-site Quant Receptors may be exposed during on-site activities. 

On-site Quant 
Trespassers Adolescent 

Ingestion Receptors may be exposed while trespassing on-site. 

Dental On-slte Ctuant Receptors may be exposed while trespassing on-site. 

Day Care Center Children Child 
Ingestion On-site None Minimal exposure is anticipated. 

Denal On-site None Minimal exposure is anticipated. 

Ingestion On-site Quant 
Akhough the scenario is unlikely, a residential scenario is induded to aid in 

Resident 
AduR and future risk management decisions. 

Child 
Dental On-site Quant 

Although the scenario is unlikely, a residential scenario is lnduded to aid in 
future risk management decisions. 

Air Vapors from Surface 
Water 

All Potential Receptors Adult, Child, lnhalatim 
Adolescent 

On-site None Minimal exposure is anticipated. 

MaintenanceAJtilityl 
Construction Workers 

Adults 
Ingestion 

Demral 

On-site 

On-site 

Quant 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

&rant 
Workers may be exposed in the course of work activtties. such as digging 
trenches. 

Sediment Sediment Paint Branch Creek 

Full-time Workers Adults 
Ingestion On-site None Minimal exposure is anticipated. 
Demral On-site None Minimal exposure is anticipated. 

Recreational-users Adults 
Ingestion On-site Quant Receptors may be exposed during on-site activities. 
Dermal On-site Quant Receptors may be exposed during on-site activities. 

Trespassers Adolescent 
Ingestion On-site Quant Receptors may be exposed while trespassing on-site. 
Dermal On-site Quant Receptors may be exposed while trespassing on-site. 

Day Care Center Children Child 
Ingestion On-site None Minimal exposure is anticipated. 
Dermal On-site None Minimal exposure is antidpated. 

Adult and 
ingestion On-site Quant 

Although the scenario is unlikely, a residential scenario is induded to aid in 

Resident 
future risk management decisions. 

Child 
Dermal On-site &rant 

Although the scenario is unlikely, a residential scenario Is induded to aid in 
future risk management decisions. 

Footnotes: 

1 Quantitative 



PAINT BRANCH CREEK -TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN-SURFACE WATER 
PAINT BRANCH 

NSWGWHITE OAK, SILVER SPRING, MARYLAND 

1 Detection 
Frequency 

I.\ T Range of 
Nondetects (2) 

Concentration 
Used for 

C...asn,nn ,?, 
I CAS Number I Chemkal / CorFon 1 t:g: / Cy$r%r / trzr Units Lrg:{iin ,,, uI ,-,,,,,l,Y, 

uQiL PBSWlO%OOl-DI l/5 1 5 I 1.2 1 NA , 
uoll. PRSWlrxxlnnl I 4/5 I 175 963 1 NA 

t 
- -. - - - - - 

-t t t t 
1 3700 IN 1 1 NA 1 No I BSL 

PBSWlMWOl 345 1.5 

84-74-2 Dl-n-butyt phthalate 1.2 J 1.2 J 
7429-90-5 Aluminum 143 K 963 K 
7440-38-2 &..w.‘,. 11 3 NA 1 0.045 IC 1 0.018 1 NRWQC 1 No 1 BKG 

, - , BSL. BKG 
NA 1 1 1 NA 1 No 1 NUT, BKG 

NA 1100 (N 1 398 1 NRWQC I Yes 1 ASL 

01111* I ..” I .- --- -~-~~ 

,.e-t~~V AWI 
Ann I A0.l .,nn -SWlOOOOO1-D 515 42.2 1 NA 1 260 IN 1 1000 1 NRWCC f No f -.- .-.- - 

7440-70-2 Calcium 11400 14200 ~Q!L PBSW1060001-D 5/5 14200 1 NA 
. . 7439896 Iron 442 J 1790 J pgA PBSWlCOOOOl 5/5 I ..__ I , 

7439-92-l Lead 2.5 3.2 ugil. PBSWlOOOOOl l/5 1 3.2 NA 15Q) N NA No BSL, BKG 
7439-95-4 Magnesium 3590 4160 pgR PBSWlOGJOOl-D 515 4160 NA NA NA No NUT, BKG 
7439-98-5 Manganese 72.4 ug/L, PBSWlOOOQOl-D 5/5 
7440-09-7 Potassium 2280 2690 FQA PBSWlOOOOOl 4J5 2790 2896 NA NA- NA No NUT, BKG 
7440-23-5 Sodium 38400 57000 pg/L PBSWlOOOOOl-D 5/5 57066 NA NA’ NA No NUT 
7446280 Thallium 3 4.8 Ia PBSW1030001 515 2.9 4.8 NA 0.26 N 1.7 NRWQC Yes ASL 
7440666 Zinc 14.6 K 27 NY- PBSWlwooOl 515 27 NA 1100 N 5ooO NRWQC No BSL 
TTNUSPl Total Dissotved Solids 36 190 @L PBSW1030001 5J5 10 190 NA NA 250000 NRWQC No NTX 

Total Suspended Sdids 20 48 P@ PBSWlOQQOOl l/5 4 48 NA NA NA No NTX 

Associated Samoles: 

PBSWlOOOOOl 
PBSWlOOO661 
PBSWlOlOQOl 
PBSW1010001-D 
PBSW1020001 
PBSW1030001 
PBSW1030001-D 
PBSW1049001 

Footnotes: 

1 Sample and duplicate are ccunted as two separate samples when detenining the minimum and maximum 
detected concentrations. 

2 Values presented are sample-specific quantitation limits. 
3 The maximum detected concentration is used for screening purposes. 
4 To determine whether metal concentrations are within background levels, a comparison of ske concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 

determined that a constituent concentration was not significanty diierent from background, that 
chemical was not selected as a PCOC. 

5 The risk-based soil COPC screening level for residential tap water use is presented. The value is based on a 
target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N” flag) or an incremental cancer 
risk of lE-6 for cardnogens (denoted with a “c’ flag) (USEPA, Region Ill, April 1999). 

6 The chemical is selected as a PCOC 6 the maximum detected concentration exceeds the risk-based 
PCCC screening level and facility-wide background levels. 

7 Action level at the TAP(USEPA October 1996). 
8 Manganese-Nonfood 

Botded values indicate that the maximum concentration exceeds the specified criterion. 

Definitions: 

ARARTBC = Applicable or Relevant and Appropriate Requirement/ 
To Be Considered 

C = Cardnogen 
J = Estimated Value 
L = Value Es&mated with a Low Bias 
N = Noncarcinogen 
NA = Not Applicable/Not Available. 
PCCC = Potential Constituent of Concern 
NRWQC = National Recommended Water Quality Criteria for the ingestion of 

water and organisms (USEPA, April 1999). 
Rationale Coder 

For Selection as a PCDC: 
ASL = Above PCCC Screening Level 

For Elimination as a PCOC: 
BKG = Wtiin background levels 
BSL = Below PCDC Screening Level 
NUT = Essential Nutrient 
NTX = No Toxicity information 



PAINT BRANCH CREEK-TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTtAL CONSTITUENTS OF CONCERN -SEDIMENT 
PAINT BRANCH 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE1 OF2 

I I I I I I 

56-55-3 /Benzo(a)anthracene 0.046 1 J 1 0.36 1 J Im&gl ~6~~1020~1 I Y5 I 0.43-0.44 1 0.36 1 NA 1 -.-. - .--- I .- I 
n ____I_ \__._^_^ I I I I I I I PR:rllwnn”l I I “.v-n.45 I 044 NA 10.087 ICI NA I NA IYea ASL I 

I v.- , ” , “.W I . ..- _..- _..- _. I --- 

205-99-2 Banzo(b)fluoranthene ’ ^^_. I ^ -.. I PBSD102WOl Y5 1 0.44 1 0.73 NA 1 0.87 
191-24-2 Benzo(g,l. i’nan*nna I&O! PESD1020Wl 2l5 0.42 - 0.47 0.24 i NA 1 160 
207-06-9 Benzo(k)h ww.~,...,v,,- WV” I .“” “.TC “.7” -.-. ., -.. 

, 

-.--. I - I 

, “.“14 1 J I “. ,J I , l,, 

0.097 1 J 1 0.24 1 J 1 m, -, , 
“#mrmthnnr nnsr I J I 0.27 I J Im&ol PBSD102Pm’ t q/c t nAg*ndC. 1 i MA 1 R7 iCi NA 1 NA 

I 
I 

0.057 
___ 

1 J 1 0.057 I 3 imrJkal PBSD1020Wl 115 0.42 - 0.49 0.057 NA 32 
_ _ 

 ̂ n. ” 210~ul-J 
I 

0.059 1 J 1 0.53 I ms/ke 1 PBsDQx -10001 Y5 0.44 0.53 NA 67 
53-70-3 Dibenzo(a.h)anthracer,~ ,a nnc? I .I I 0.063 NA 0.067 V.““” 0ncw I .I Imahl PBSD’ -.--- . .._ .~, ~_~ 102OWl 115 0.42 - 0.49 
206-44-o Fluoranthene 0.069 J 1.2 m&g PBSD1020001 Y5 1.2 NA 310 
193.345 Indeno(l.2,Jcd)pyrene 0.049 J 0.24 J ma/kg PBSD1020Wl 3/5 0.42 - 0.45 0.24 NA 0.87 
85-01-E Phenanthrene 0.05 J 0.45 m@g PBSD1020001 Y5 0.44 0.45 NA 180 

129-W-O Pyrene 0.05’ I .I l-IA.7 0.83 NA 230 
L ” -.-- I 

maAm 
, ...c -‘I 

PBSD1020001 Y5 
5103-71-g alpha-Chlordane o.ooo .- 45 I .I I 0.0013 _.__ ._ I J Imwkal - - PBSD1WOOO1-D 1 314 1 0. 0022 - 0.012 0.0013 NA 1.8 (7) 
11096-82-5 Aroctor-1260 0.0086 J 0.05 m#g PBSDlOlOWl 415 0.048 - 0.24 0.05 NA 0.32 
60-57-l Dieldrtn 0.00054 J 0.00064 J m@g PBSD1020001 2i5 0.0041 0.024 - 0.00068 NA 0.04 
1024-57-3 Heptachlor Epodde 0.000096 J O.WWQ6 .I mwlm PBSD1010001 l/4 0.0023 0.012 - 0.000096 NA 0.07 
7429.90-5 7429.90-5 Aluminum Aluminum 1770.0 4500.0 ,500.o ,,,L*yj ,,,L*yj s YVYIVL”““. s YVYIVL”““. ..,.. ..,.. -111 -111 ,.. . ,.. . .-__ .-__ 
7440-38-2 7440-38-2 Anenic Anenic I 0.66 0.66 I I 0.77 0.77 mg&g mg&g PBSDlWOOOl-D PBSDlWOOOl-D 2J5 2J5 0.87 0.87 0.77 - - 0.77 0.77 0.77 NA NA 0.43 0.43 
7440-39-3 7440-39-3 Barium Barium 10.7 10.7 30.9 30.9 m@s m@s PBSD1020Wl PBSD1020Wl Y5 Y5 30.9 30.9 NA NA 550 550 

,.I.--:..... ,.I.--:..... I I I m&o m&o PESD1000001-D PESD1000001-D 515 515 26 26 NA NA 23 (8) 23 (8) 
000001-D 000001-D 515 515 5.4 5.4 NA NA 470 470 

NA NA 

;I I NA 1 NA 1 No 1 BSL 
Cl NA 1 1 

1 
NA No 1 -. ES ;L 

N, NA 1 NA 1 No 1 BSL 
- . -7L 

#L 
,L 
#L _ ;,2 

-“’ BSL 
-, -F.. Cl NA I NA CJDL 

y . 1 No 1 “‘BSL, BKG 
Cl NA 1 NA I No I BKG 

._ I -- .-, 1 No 1 BSL, BKG 
030001-D ) 5/5 I 1840 NA NA 1 1 NA i NA 1 No i NUT.BKG -_- .____.. 

PBSD104000 

,44VLL-4 (311YBr V. IY V. .” ..,_. 

-,a an “-9 IVanadium 7.9 21.8 msn 
1C 

‘YC 21.6 J 41.1 J ma/l,, 
1Y nns1 J 0.087 J mwkal PBSD1030001-D 1 l/5 1 0.5 I 0.087 t 

L . --.“” ---. - ..- 
I 

1 mtig PBSDlOlOWl 115 0.17 - 0.21 0.18 NA 39 N NA NA No BSL 

cg PBSDlOWOOl-D 515 21.8 NA 55 N NA NA No BSL, BKG 

<(I PBsD1020001 Y5 41.1 NA 2300 N NA NA No BSL, EKG 
NA 39fl N NA NA NO BSL 

- 
J I %ie-t 

___ 
, - _, I 

J 1 mg/kg PBSD1030001-D 1 515 1 I 3100 1 NA 1 160 INI NA 1 NA 1 No 1 NTX I 



PAINT BRANCH CREEK-TABLE 2.2 

OCCURRENCE, DISTRIBURON, AND SELECTtON OF POTENTtAL CONSTITUENTS OF CONCERN -SEDIMENT 
PAINT BRANCH 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

CAS Number Chemical 
Mlnlmum Mlnlmum 

Maxlrnum 
Maximum 

Concentration 
(1) 

Qualtfter 
Concentration 

(1) 
aualtfler 

Associated Samoles:’ Footnotes: 

Potentlal Rationale for 
Location of Detection Concentration 

Risk-Based 
Potential ARAW PCGC Contamtnant 

Units Maximum Frequency 
Range of Background 

Nondetects (2) Used for 
PCOC ARAW 

Concentration (1) Screening (3) 
Value (4) Screening 

TBC Value 
TBC Flag Deletion or 

Level (5) Source , Selection (6) 

PBSDltKtOOOl 
PBSDlOtUkUtl-D 
PBSDlOlOM1 
PBSD1010001-D 
PBSD1020M)l 
PBSD103OOCIl 
PBSD103OOCrl-D 
PBSDlO4C’Xt 

1 Sample and duplicate are counted as two separate samples when detenining the minimum and maximum 
detected concentrations. 

2 Values presented are sample-specific quantitation limits. 
3 The maximum detected concentration Is used for screening purposes. 
4 To determine whether metal concentrations are within background levels, a comparison of sits concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. lf the Wilcoxon Test 
determined that a ccnstituent concentration was not significanty different from background, that 
chemical was not selected as a PCGC. 

5 The risk-based soil COPC screening level for rssidential land use is presented. The value is based on a 
target hazard quotient of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 
risk of lE-6 for carcinogens (denoted with a ‘c’ flag) (USEPA, Region Ill, April 1999). 

6 The chemical is selected as a PCCC it the maximum detected concentration exceeds the risk-based 
PCCC screening level and facility-tide background levels. 

7 alpha-Chordane and gammachlordane as Chlordane. 
8 Hexavalsnt Chromium. 
9 OSWER soil screening level for residential land use (USEPA, July 1994) 
10 Manganese-Nonfcod 

Bolded values lndlcate that the maxlmum concentration exceeds the speckled crlterlon. 

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 
C = Carcinogen 
J = Estimated Value 
K = Value Estimated with a High Bias 
L = Value Estimated with a Low Bias 
N = Noncarcinogen 
NA = Not ApplicableMot Available. 
PCOC = Potential Constituent of Concern 

Rationale Codes: 
For Selection as a PCCC: 
ASL = Above PCCC Screening Level 

For Elimination as a PCCIC 
BKG = Within background levels 
BSL = Below PCOC Screening Level 
NUT = Essential Nutrient 
NTX = No Toxicity Information 



PAINT BRANCH -TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL 01 

Mean Normal 

Data 

Iron mg/L 7.49E-01 NA 

Maximum 

Detected 

Concentration 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium Medium Medium 

Central Tendency Exposure 

Medium Medium Medium 

1 tc!i Szzic RlILle II,“, SEzic RiILle 1 1 

1.79E+80 J n-d- 1.79E+OO Maximum N<lO(l) 7.49E-01 Average N<lO(l) 

480E-03 1 I ma/L 11 4.80E-03 1 Maximum I N<lO(l) 3.48E-03 Average NclO(1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 surface water samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

Table3SWPBxls Q/I 4100 12:59 PM 



PAINT BRANCH -TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Units Arithmetic 95% UCLof- Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium 

Concern EPC EPC EPC 

Value Statistic Rationale 

BAP EQUIVALENT rwkif 1.91 E-01 NA 8.39E-01 J m9nc9 8.39E-01 Maximum N<lO(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

1.91 E-01 Average N<lO(l) 

(1) Less than 10 surface water samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 

(2) Maximum value is used for the CTE for Aroclor-1260 because the average value is greater than the maximum. 

Table3F YrentPB.xls 9/14/nn 1 :oo 134 



TABLE 5.1 

NONCANCER TOXICITY DATA - ORAMEAMAL 
NSWCWHITE OAK, SILVER SPRING, MARYLAND 

1 USEPA No”& ,998. 
2 RR) danal = RtDwal x (Oral to Dermal Adjustment Factor) 
3 Dales oi iRiS, iiEAST. or iG3 
4 Developed bj USEPA RepiOn 111 based wei@ted average d RR)9 Of tMliUm compounds &ted in IRIS. 

Notes.: RID = Reference dose 
CNS = Central NervwS System 
IRIS = Integrated Risk Information System, on-line database search (USEPA. Aed1 1999) 
MAST = Health Effeos Assessment Summary Tab& (USEPA, July 1997) 
NCEA = USEPA Nati~lal Center for Envtronmental Assessment (USEPA RBC Table. April 12.1999) 
NA = Not applicable since an oral RR) 1s not availabl% f~ his compwnd data 
NOAEL = No Observed Adverse Efht Level 



Chemical Chronic/ Value 

of Potential Subchronic Inhalation 

Concern FifC 

11 ,CDichlorobenzene 

It .BDichloroethane 

I Barium 

Carbon Tetrachloride 

Chronic 

Chronic 

Chronic 

Chronic 

8.OE+O2 

.4.9EtOO 

4.OEtOO 

3.5E+OO 

Chronic 4.9E-01 
I 

TABLE 5.2 

NON-CANCER TOXICITY DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units Adjusted 

Inhalation 

RfD (1) 

wYm3 2.29E-Of 

cIsfm3 1.4E-03 

Mm3 l.l4E-03 

Mm3 1 .OOE-03 

kuifJm3 1.40E-04 

fig/m3 1.70E-03 

Mm3 5.70E-06 

idm3 5.70E-05 

idm3 5.71 E-04 

m/m3 1.70E-02 

dm3 8.6E-05 

dm3 1.4E-05 

w/m3 8.6E-05 

dm3 1.4E-01 

IRIS = Integrated Risk Information System (Aprl 1999) 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBC Table, April 12,1999) 

Uncertainty/Modifying 



TABLE 6.1 

CANCER TOXICITY DATA - ORAUDERMAL 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Chemical 
I 

Oral CSF 

I 

Oral to Dermal 

I 

Adjusted Denal 

of Potential Adjustment Cancer Slope Facto+*’ 

I Concern 
I 

Factor”’ 
I 

1 .1,2,2-Tetrachloroethae 2.OE-01 1 2.WE-01 

1 ,l ,2-Ttiloroethane 5.7E-02 1 5.70E-02 

1 ,l -Diihlorcethene 6.OE-01 1 6.00E-01 

1 ,P-DiChloroethene 9.lE-02 1 9.lOE-02 

1,2-Diihlompropene 6.6E-02 1 6.80E-02 

1.4~Dichlombenzene 2.4E-02 1 2.4OE-02 

2,2’&ybis(lchloroprcpene) 7.OE-02 1 7.OOE.02 

1 USEPA, November 1999. 
2 CSFdemral = CSForaV(Oral to Dermal Adjustment Factor) 
3 Dates of IRIS, HEAST. or NCEA. 

Notes: 
CSF = Cancer Slope Factor 
IRIS = Integrated Risk Information System, on-line database search (USEPA, July1999) 
HEAST = Healtn Effects Assessmeni Summary Tabies (USEPA, Juiy i997j 
NCEA = USEPA National Center for Environmental iQ.6SSmenl 

(USEPA Region III RBC Table, April 12,1999) 
NA = Not Applicable since oral CSF Is not available 

“. 

C IRIS 4ila99 

C IRIS 4/l 2i99 

C IRIS 4/l 2l99 

Ow’NvJW’ 1 82 I IRIS 1 4/12/99 

(WQ-daYY’ 1 HEAST 07/97 

c HEAST 07/97 

HEAST 07l97 

C IRIS 4/l 2I99 

B2 tRlS 4/l&99 

82 IRIS 4l1249 

82 IRIS 4/i 2El9 

82 IRIS 4JlXl9 

82 IRIS 4/12@9 

HEAST 07i97 

82 IRIS 4/13?39 

C IRIS 441299 

82 NCEA 4/w/99 

B2 IRIS 4/12&g 

82 NCEA 4/12/99 

A HEAST 07l97 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are 

available 
82 - Probable human carcinogen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans 
C - Possible human carcinogen 

. -...h.^“^” 0 - No: c:assifiabte as a huma,# -,u,8,vy~,, 
E - Evidence of noncarclnogenicity 

.:_i 

,.‘- 

.Yi., 



TABLE 6.2 

CANCER TOXICt7Y DATA - INHALATION 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Inhalation Cancer Weight of Evidence/ 

Cancer Guideline 

IRIS = Integrated Risk Information System 

HEAST- Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12.1999) 

EPA Group: 

A _ Human carcinogen 

Bi -Probable human carcinogen - indicates that limited human data are available 

82 _ Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D _ Not classifiable as a human carcinogen 

E * Evidence of noncarcinogenicity 



i 
i 

PAINT BRANCH -TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Maintenance/Utility worker 

Receptor Age: Adult 

Exposure Parametei 

Route Code 

Parameter Definition Units 

Dermal CW Chemical Concenfration in Wafer @vU 

A Skin Surface Area (cm*) 

KP Permeability Constant @nvW 

EV Event Frequency @venWday) 

EF Exposure Frequency (dayslyear) 

ED Exposure Duration (years) 

BW Body Weight (kg) 

tevent Duration of Event (hr/event) 

AT-C Averaging Time (Cancer) (days) 
AT-N Averaging Time (Noncancer) I WYs) 

RME RME 

Value Rationale/ 
Reference 

95%UCL EPA 1993a 

9,000 EPA 1997a 

Chemical-specific EPA 19924 

1 Professional judgement 

36 Professional judgement 

25 EPA 1993a 

70 EPA 1989a 

1 Professional judgement 

25,550 EPA 1989a 

9,125 EPA 1989a 

CTE 

Value I 

CTE 

I 

Intake Equation/ 
Rationale/ Model Name 

I Reference I 
95%UCL IEPA 1993a IDermally Absorbed Dose = 

Q,ooo EPA 1997a 

Chemical-specific EPA 1992d 

1 Professional Judgemenf 

10 Professional Judgement 

9 EPA 1993a 

70 EPA 1989a 

1 Professional Judgement 

25,550 EPA 1989a 

3,285 EPA 1989a 

DAeventxEVx EFxEDxA 
BWxAT 

-as. 

I,- , 

.~ DAevent = Constants x Kp x Cw x tevent 

oaiiv IntaKe tialculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO 
Noncancer Dermal Intake(RME) = 1.27E+Ol 

Cancer permal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(CTE) = 6.34E+OO 

WOPBSWMUW Table4-1 g/20/00 I:37 PM 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9i2QlQQ 

IEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKG’DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A I SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x teventf3.141592654)0.5 

IF tevent > P, DAevent = Kp x C x CF x ((tevenff(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lWOO0 Cti) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Iron 
Thallium 

ew CONC. 
OWL) 

1.79E+OO 
4.80E-03 

ORGANIC OR 
INORGANIC? 

I 
i 

t* (HR) tevent ’ T(HR) 

1 .OOE+OO 
1 .OOE+OO 

Kp (CMIHR) 

1 .OOE-03 
1 .OOE-O3 

B DAevent 

1.79E-06 
4.80E-09 

WOPBS ‘I Devent 9' ‘7 1:37 PM 



PAINT BRANCH -TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Speciiiz (M) or Route-Specitii (R) EPC selected for hazard calculation. 

WOPBSWMUW Table7 9/20/00 1:37 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE NAME: PAINT BRANCli CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/qM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t‘, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)” 

IF tevent > t*. DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IWOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOURIEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Iron 
Thallium 

GW CONC. ORGANIC OR 

OWL) INORGANIC? 
7.49E-01 i 
3.48E-03 i 

1’ (HR) bent 

1 .OOE+OO 
1 .OOE+OO 

T (W Kp (CMIHR) 

1 .OOE-03 
1 .OOE-03 

B DAevent 

7.49E-07 
3.48E-09 

WOPBS’ fCTE Devent 9’- ‘7 1:37 PM 



PAINT BRANCH - TABLE 7.1 a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (A) EPC selected for hazard CatCUtatim. 

WOPBSWMUWCTE Table7 9/20/M) 1:37 PM 



PAINT BRANCH - TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parametet Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal CW Chemical Concentration In Water (WL) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm*) ,9,000 EPA 1997a 9,000 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeabilii Constant (ctir) Chemical-specific EPA 1992d Chemical-specific EPA 19926 BWxAT 

EV Event Frequency (evenwday) 1 Professional judgement 1 Professional Judgemenl 

EF Exposure Frequency Ww4ear) 180 Professional judgement IS0 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Emsure Duration (years) 1 EPA 1993a 1 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hr/event) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) 365 EPA 1989a 365 EPA 1989a (days) 

claw IntaKe Ualculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol Noricancer Dermal Intake(CTE) = 6.34E+Ol 

WOPBS gtW Table4-1 91’ 7 1:35 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9J20/00 

. 
REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenV3.141592654)05 
IF tevent > t’. DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1L!1000 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

-ICAL 1 GW CONC. 1 IORGANIC ORI 1 t*(HR) I tevent 1 T WV 1 IKp (CMIHR) I I B 1 DAevent 1 

iron 
Thallium 

OW) INORGANIC? I 
1.79E+DO i 1 l.OOE+OO 1 .OOE-03 1.79E-08 

4.80E-03 i 1 l.OOE+OO 1 .OOE-03 4.80E-09 

WOPBSWConstW Devent 9/20/00 1:35 PM 



PAINT BRANCH -TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exgowe Medium: Surfaca Waler 
Exposure Point: Surface Water 
Receptor Population: Constrwtfcm Worker 

(1) Specify Medium-Specific (M) or Route-Specifii (R) EPC selected for hazard cakxlation. 

WOPBS’ ‘W Table7 
c “JO 1:35 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MQKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MGiCM2/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS’YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.5 

IF tevent > t’, DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HRfEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Iron 
Thallium 

GW CONC. ORGANIC OR t* (HR) tevent T 0-W KP (CMR) B DAevent 
-ej- P 

OW-) INORGANIC? 

7.49E-01 1 .OOE+OO 1 .OOE-03 7.49E-07 . ’ 
I 

3.48E-03 i 1 .OOE+OO 1 .OOE-03 3.48E-09 

WOPBSWConstWCTE Devent 9/20/00 1:36 PM 



PAINT BRANCH _ TABLE 724. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

f Powlation: Construction Worker 

(1) Specify Medium-Specific (M) or Route-Specifii (R) EPC selected for hazard calculation. 

WOPBS’ WCTE Table7 u3 136 PM 



PAINT BRANCH - TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 
PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
acaptor Population: Recreational User 

Exposure Parameter Parameter Deflnltion Units RME RME CTE CTE Intake Equation/ 
Route code Value RatIonale/ Value Rationale/ Model Name 

Reference Reference T 
Ingestion cw Chemical Concentration in Water mm 95%UCL EPA 1993a 95%UCL EPA 199% Chronic Daily Intake (CDI) (m&kg-day)= 

CR Contact Rate with Surface Water c-w 0.05 EPA 19886 0.05 EPA 1988d CwxCRxETxEFxED 

EF Exposure Frequency (days/year) 16 Professional judgement 18 Professional Judgement BWxAT 

ED Exposure Duration (yea@ 30 Professional judgement 9 Professional Judgement 

ET Emxmm3 Time (hr/day) 1 Professional judgement 1 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (dad 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 10,950 EPA 1989a 3,285 EPA 1989a 

Dennal CW Chemical Concentration in Water b-m-) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9,ooo EPA 1997a 9.m EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (CmW Chemical-specific EPA 1992d Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency ~~a@~ea~) 16 Professional judgement 16 Professional Judgement DAevent = Constants Y Kp x Cw x tevent 

ED Exposure Duration (yea@ 30 Professional judgement 9 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hrlavent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 
EPA 1989a 3,285 EPA 1989a 

uauv IntaKe C;aiculations 
ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = i .34E-05 Cancer Ingestion Intake(CTE) L 4.03E-06 
Noncancer Ingestion Intake(RME) = 3.13E-05 Noncancer ingestion Intake(CTE) = 3.13E-05 

: 

‘> 

Cancer Dermal Intake(RME) = 2.42E+OO 
Noncancer Dermal Intake(RME) = 5.64E+OO 

Cancer Dermal Intake(CTE) = 7.25E-01 
Noncancer Dermal Intake(CTE) = 5.64E+OO 

WOPBSWRecUser Table4-1 g/20/00 1:38 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9l2QlQQ 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSiYEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.S 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IL/1000 CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOURIEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

hEMlCAL 

on 
hallium 

GW CQNC. ORGANIC OR 

(m9W INORGANIC? 

1.79E+OO I 
4.80E-03 i 

t’ (HR) tevent 

1 .OOE+OO 
1 .OOE+OO 

T WV Kp (CMIHR) 

1 .OOE-03 
1 .OOE-03 

0 DAevent 

1.79E-06 
4.80E-09 

WOPBSV !ser Devent 9/- ‘1 1:38 PM 



PAINT BRANCH-TABLE 7 3. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Speck (R) EPC selected for hazard calculation. 

WOPBSWRecUser Table7 Q/20/00 1:3S PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRALTENDENCYEXPOSURE(CTE) EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

iEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 
WHERE: DAD I DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’. DAevent = 2Kp x C x CF x (6T x tevenV3.141592654)0.5 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(1 t B)) t (2T x ((1+3S)/(l t 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM!HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Iron 
Thallium 

GW CONC. 
OWL) 

7.49E-01 
3.48E-03 

ORGANIC OR 
INORGANIC? 

i 
i 

C (HR) tevent 

1 .OOE+OO 
1 .OOE+OO 

T 0-W Kp (CWHR) 

1 .OOE-03 
1 .OOE-03 

0 DAevent 

7.49E-07 
3.48E-09 

WOPBS” IserCTE Devent 91’ ‘11:39 PM 



PAINT BRANCH -TABLE 7.3% CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSUREOFADULTRECREATlONALUSEASTOSURFACEWATER 

PAINT BRANCH CREEK 
NSWC.WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

WOPBSWRec’JseCTE Table7 

Concentration 

Total Hazard Index Across All Exposure Route 

Reference 
Concenlratlon 

Units 

NA 

NA 
NA 

rpathways 

9/20/00 1:39 PM 

Hazard 
Quotient 

7.6E-05 
1.6E-03 
1.6E-03 
1.4E-05 
2.6E-04 
2.9E-04 

1 .SE-O3 



PAINT BRANCH -TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

eceptor Population: Adolescent Trespasser 

Exposure Parameter Parameter Deflnltlon Units RME RME CTE CTE Intake Equation/ 
ROUtS CO& Value Rationale/ Value Rationale/ Model Name 

Reference Reference --P-PPPPP 
Ingestion CW Chemical Concentration in Water VW-) 95%UCL EPA 1993a 95%UCL EPA 1993a Chroaic Daily Intake (CDI) (mgIkg-day)= 

CR Contact Rate with Surface Water 0-w 0.05 EPA 1988d 0.05 EPA 1988d CwxCRxETxEFxED 

EF Exposure Frequency @Ww~~l 52 Pmfessional judgement 26 Pmfessional Judgement BWxAT 

ED Exposure Duration (yea@ 10 Professional judgement 10 Professional Judgement 

ET Exposure Time (hrlday) 1 Professional judgement 1 Professional Judgement 

BW Body Weight (kg) 43 EPA 1989a 43 EPA 1989a 

AT-C Averaging Time (Cancer) @ys) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) wvs) 3,650 EPA 1989a 3,650 EPA 1989a 

Dermal CW Chemical Mncentration in Water WW 95%UCL EPA 1993a 95%.UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 3,260 EPA 1997a 3,260 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant m-w Chemical-specific EPA 1992d Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (eventslday) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/yearj 52 Professional judgement 26 Professional Judgerrmnt DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (years) 10 Professional judgement 10 Professional Judgement 

BW Body Weight (kg) 43 EPA 1989a 43 EPA 1989a 

tevent Duration of Event (hrlevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) WW 25,550 EPA 1989a 25,550 EPA 1989a 

fl AT-N Averaging Time (Noncancer) 3,650 EPA 1989a 3,650 EPA 1989a 

uaitv IntaKe C;alculations 
ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 2.37E-05 Cancer ingestion Intake(CTE) = 1.18E-05 
Noncancer Ingestion Intake(RME) = 1.66E-04 Noncancer Ingestion Intake(CTE) = 8.28E-05 

Cancer Dermal Intake(RME) = 1.54E+OO Cancer Dermal Intake(CTE) = 7.71 E-01 
Noncancer Dermal Intake(RME) = l.O8E+Ol Noncancer Dermal Intake(CTE) = 5.40E+OO 

WOPBS’ ‘) Table4-1 9/‘- - ‘Y 1:39 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 99l2Ol90 

REFERENCES: EPA, DECEMBER 1969 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (Mc/CM%VENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x levent/3.141592654)05 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenW(1 + 8)) + (2T x ((1+3B)/(l t B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF= CONVERSION FACTOR (IL/lOOO CM3) 
1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
6 = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Iron 

GW CONC. 
OWL) 

1.79E+OO 

ORGANIC OR 
INORGANIC? 

i 
I 

1. (HR) tevent 

1 .OOEtOO 
1 .OOE+OO 

T W) Kp (CMIHR) B DAevent 

1 .OOE-03 1.79E-06 
1 .OOE-03 4.80E-09 

WOPBSwTresp Devent g/20/00 1:39 PM 



PAINT BRANCH -TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSUREOFAWLESCENTTRESPASSERSTOSURFACEWATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WOPBS Table7 . r v 1:39 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9l2QiQQ 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANIC% DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (BT x tevent/3.141592654)0.5 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 

CF= CONVERSION FACTOR (lL/1000CM3) 
1’ = TIME ITTAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL 

Iron 
Thallium 

GW CONC. ORGANIC OR 

(mSn) INORGANIC? 
7.49E-01 i 
3.48E-03 i 

1’ (HR) tevent 

1 .OOE+OO 
1 .OOE+OO 

T WW Kp (CMIHR) 

1 .OOE-03 
1 .OOE-03 

B DAevent 

7.49E-07 
3.48E-09 

WOPBSWTrespCTE Devent 9/20/00 1:40 PM 



PAtM BRANCH -TABLE 7.4~ CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSUREOFADOLESCENTTRESPASSERSTOSURFACEWATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC sek3ed IOr hazard CakUt~tion. 

WOPBS’ CTE Table7 
’ -01:40PM 



i 

PAINT BRANCH - TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

eceptor AQ~: Adult 

Exposure Paramete Parameter Deflnltlon 

Route Code 

Ingestion CW Chemical Concentration in Water 

CR Contact Rate with Surface Water 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Der& CW Chemical Concentration in Water 

A Skin Surface Area 

KP Permeabilky Constant 

EV Event Frequency 

EF Expmure Frequency 

ED Exposure Duration 

BW Bcdy Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Unite 

mm 

ww 

Wear) 

(yeaW 
(hr/day) 

We) 

Ww) 

(days) 

bw) 
(cm*) 

mw 
(events/day) 

tdwbar) 

Wears) 

(kg) 
(hr/event) 

WW 
(days) 

RME RME CTE CTE Intake Equatlonl 
Value RatIonale/ Value Rationale/ Model Name 

Reference Reference 
95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (r@kwday)= 

0.05 EPA 19884 0.05 EPA 1988d CwxCRxETwEFxED 

350 EPA 1993a 234 EPA 1993a BWxAT 

24 EPA 1993a 7 EPA 1993a 

2 Professional judgement 2 Professional Judgement 

70 EPA 1989a 70 EPA1989a 

25,550 EPA 1989a 25,550 EPA 1989a 

8.760 EPA 1989a 2,555 EPA 1989a 

95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

9,wJ EPA 1997a s.ooo EPA 1997a DAevent x EV x EF x ED x A 

Chemical-specific EPA 19926 Chemical-specific EPA 19926 BWxAT 

1 Professional judgement 1 Professional Judgement 

350 Professional judgement 234 Professional Judgement DAevent = Constants x Ki x Cw x tevent 

24 Professional judgement 7 Professional Judgement 

70 EPA 1989a 70 EPA 1989a 

2 Professional judgement 2 Professional Judgement 

25,550 EPA 1989a 25,550 EPA 1989a 
8,760 EPA 198Sa 2,555 EPA 1989a 

uafiv intaKe C;alculatlons 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 4.70E-04 Cancer Ingestion Intake(CTE) = 9.16E-05 
Noncancer Ingestion Intake(RME) = 1.37E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04 

Cancer Dermal Intake(RME) = 4.23E+Ol Cancer Dermal Intake(CTE) = 8.24E+OO 
Noncancer Dermal Intake(RME) = 1.23E+02 Noncancer Dermal Intake(CTE) = 8.24E+Ol 

WOPBSWAdultRes Table4-1 9/20/00 1:27 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: Q9l2QlQQ 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSiYEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent -z t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.s 
IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
t = LAG TIME (HOUWEVENT) 
S = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

3 GW CONC. ORGANIC OR T VW Kp (CMIHR) Aevent 

W-M-) INORGANIC? 
Iron 1.79E+OO I 2.00E+OO 1 .OOE-03 358E-06 
Thallium 4.80E-03 i 2.00E+OO 1 .OOE-03 9.60E-09 

WOPBS” ‘Res Devent 9/- -7 1:27 PM 



PAINT BRANCH -TABLE 7.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

: Surface Water 
e Medium: Surface Water 

re Point: Surface Water 
r Population: Resident 

Total Hazard Index Across All Exposure Route 

(1) Specify Medium-Specific (M) M Route-Spxifffi (R) EPC selected for hazard calculation. 

Reference 

I I 

Hazard 
Concentration Quotient 

Units 
I 

WOPBSWAdultRes Table7 9/2ODO 1~27 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

dA-tl-WNLt3: 

ERMAL CONTACT: 

U-H, “tbtMi¶t” I rev HN” JnN”H” 7 I JJL 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BVj = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenU3.141592654)05 

IF tevent > t*, DAevent = Kp x C x CF x ((tevenff(1 + 6)) + (2T x ((1+38)/(1 + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM!HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IV1000 CM3) 
P = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUWEVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Iron 
Thallium 

GW COW. ORGANIC OR t* (HR) tevent T WW Kp (CMIHR) 0 DAevent 

OW-) INORGANIC? 
7.49E-01 i 1 .OOE+OO 1 .OOE-03 7.49E-07 

3.48E-03 i 1 .OOE+OO 1 .OOE-03 3.48E-09 

WOPBS” ‘ResCTE Devent Q/‘-- ““3 1:29 PM 



PAINT BRANCH _ TABLE 7.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specily Medium-Specik (M) or Route-Specific (R) EPC selected lor hazard calculation. 

Q/20/00 1:29 PM 



* 
PAINT BRANCH -TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

eceptor Population: Child Resident 

Exposure Paramete Parameter Definftlon Unite RME RME CTE CTE Intake Equation/ 
Route Cede Value RatIonale/ Value Rationale/ Model Name 

Reference Reference -m--P--P- 
ingestion CW Chemical Carcentrati~ in Water @!3J-~ 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mgikgday)= 

CR CcMact Rate with Surface Water 0-m 0.05 EPA 19884 0.05 EPA 19884 CwxCRxETxEFxEO 

EF Expw~re Frequency ldw.‘yeaO 350 EPA 1993a 234 EPA 1993-a SWxAT 

ED Exposure Duration (Ye=4 6 EPA 1993a 2 EPA 1993a 

ET Exposure Time W&9 2 Professional judgement 1 Professional Judgement 

SW Eedy Weight (kg) 15 EPA 1989a 15 EPA 198Sa 

AT-C Averaging Time (Cawer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (dw4 2,190 EPA 1989a 730 EPA 1989a 

Demxal CW Chemical Concentration in Water (WU 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 3506 EPA 1997a 3506 EPA 1997a DAevent x EV x EF x ED x A 

KP Pemwabilii Constant mw Chemical-specific EPA 1992d Chemical-specific EPA 19926 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency Wv+W 350 Professional judgement 234 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Eqxwre Duration (wars) 6 Professional judgenvant 2 Professional Judgement 

SW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

@vent Duration of Event (hr/event) 2 Professional judgement 1 Professional Judgement 

AT-C Averaging lime (Cancer) (dwd 25,550 EPA 1989a 25,550 EPA 1989.a 
AT-N Averaging lime (Noncancer) (dw) 2,190 EPA 1989a 730 EPA 1989a 

uaflv InfaKe C;alcuIatlons 
Ingestion intake = (IRgw x EF x ED)./ (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion lntake(RME) = 5.48E-04 Cancer Ingestion Intake(CTE) = 6.11 E-05 
Noncancer Ingestion Intake(RME) = 6.39E-03 Noncancer Ingestion Intake(CTE) = 2.14E-03 

Cancer Dermal Intake(RME) = 1.92E+Ol 
Noncancer Dermal Intake(RME) = 2.24E+02 

Cancer Dermal Intake(CTE) = 4.28E+OO 
Noncancer Dermal Intake(CTE) = 1.50E+02 

WOPBS\’ lRes.xls Table4-1 9 '- ‘32:10PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERYAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x RI x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.5 
IF tevent > t*, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 

P = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL 

Iron 
Thallium 

GW CONC. ORGANIC OR 
WW) INORGANIC? 

1.79E+OO i 
4.80E-03 i 

t* (HR) tevent 

2.00E+OO 
2.00E+OO 

T 09 Kp (CMIHR) 

1 .OOE-O3 
1 .OOE-03 

B DAevent 

3.58E-06 
9.60E-09 

WOPBSWChildRes Dwsnt 9/20/00 134 PM 



PAINT BRANCH. TABLE 7.6. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ptor Population: Child Resident 

(1) Specify Medium-Specifii (M) or Route-Specific (R) EPC selected for hazard calculation. 

WOPESV~ ‘9esxk Table7 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

SITE NAME: PAINT BRANCH CREEK 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 09/20/00 

REFERENCES: 

DERMAL CONTACT: 

EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 

FOR ORGANICS: IF tevent -c t’, DAevent = 2Kp x C x CF x (6T x tevent13.141592654)0.5 
IF tevent > 1^, DAevent = Kp x C x CF x ((tevenv(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HFUEVENT) 

CF = CONVERSION FACTOR (1U1000 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ICAL 

Iron 
Thallium 

GW CONC. ORGANIC OR 

(m9W INORGANIC? 
7.49E-01 i 
3.48E-03 I 

1’ (HR) tevent 

1 .OOE+OO 
1 .OOE+OO 

T VW Kp (CMIHR) 

1 .OOE-03 
1 .OOE-03 

B DAevent 

7.49E-07 
3.48E-09 

WOPBSWChildResCTE Devent 9/20/00 I:35 PM 



PAINT BRANCH -TABLE 7.6~. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER 

PAINT BRANCH CREEK 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specifkc (R) EPC selected for hazard calculation. 

WOPBS” SesCTE.xis Table7 ‘90 209 PM 



PAINT BRANCH -TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

PAiNT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

tngestfon Rate of SolI 
Exposure Frequency 

Ccnvelston Factor 

Professional Judgement 
Professional Judgement 

Professional Judgement 
ProfessIonal Judgement 

CsxlRsxEFxED 
BWxATrCF 

Averaging Ttme (Caner) 

Soil to Skin Adherence Factor 

woPBSedh4UW Tabk4m1 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer ingestion Intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.59E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 4.45E-06 Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 



PAINT BRANCH -TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sediment 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

rgestion BAP EQUIVALENT 639E-01 mg/kg 6.39G01 

(total) 

bermal BAP EQUIVALENT 6.39E-01 mg/kg 6.39E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

9 D rmal b 

Route 

EPC 

Units 

mdka 

mg/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 3.2E-06 mg/kg-day 7.30E+OO (mg/kg-day)“ 2.3E-07 

2.3E-07 

M 1.3E-07 mg/kg-day (mg/kg-day)’ 

I 
Total Risk Across All Exposure Routes/Pathways 2.3E-W 

WOPBF ’ IW Table8 9/2P’- I:23 PM 



PAINT BRANCH - TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATiON OF CANCER RiSKS 

EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

F 
edium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Maintenance / Utility Worker 
Receotor Aae: Adult 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

(total) 

BAP EQUIVALENT 

(total) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer -. 

Risk 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Derrnal Absorbtion Fraction (ABS)(USEPA, November, 19981: 

WOPBSedMUWCTE Table8 g/20/00 1:24 PM 



PAINT BRANCH -TABLE 4.8 

pawe Point: Sediment 
eptor Popule~ion: ConstnKtion worker 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter Definition 

Ingestion Rate of Soil CsxlRsxEFxED 

Professional Judgament Professional Judgement SWxATxCF 

Professional Judgement Professional Judgemenl 

Professional Judgement EPA 1993a 

Ccwalslon Factor 

Dailv Intake Calculations 
ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion intake - RME 4.83E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 3.18E-07 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.23E-05 Noncancer Dermal Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 

W Table%1 



PAINT BRANCH -TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Construction Worker 

Exposure 

Route 

Ingestion 

Dermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

(total) 

BAP EQUIVALENT 

(total) 

Medium Medium 

EPC EPC 

Value Units 

8.39E-81 w&i 

6.39E-01 mg/kg 

Route 

EPC 

Value 

6.39E-01 

6.39E-01 

Route 

EPC 

Units 

Wkg 

Wkg 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction (ABS)fUSEPA. November. 1998): 

Cancer Slope 

Factor 

7.30E+OO 

DSS All txpos 

Cancer Slope 

Factor Units 

(mg/kg-day)’ 

e Routes/Pathways 

Cancer 

Risk 

2.3807 

2.3E-07 

WOPBSedConstW Table8 9/20/00 I:22 PM 



PAINT BRANCH -TABLE 8.8a. CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

ROvte 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (I) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Ingestion 

Dermal 

BAP EQUIVALENT 

(total) 

BAP EQUIVALENT 

1 .Ql E-01 

1.91 E-01 

TOW Risk Across All txposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction IABSIIUSEPA. November. 1998): 

Cancer 

Risk 

3.4E-08 

3.4508 

3.4E-08 

WOPBF nstWCTE Table8 9/2r ‘^ - 1:23 PM 
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PAINT BRANCH -TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

turn: Sediment 
owe Medium: Sediment 

Exposure Point: Sediment 

smimt Judgement 

raging Time (Cancer) 

Soil to Skin Adherence Factor 
Skin Surface Area 
Absorption Factor 
Exposure Frequency 

Conversion Factor 

Professional Judgement Prolessionat Judgement 

SWxATxCF 

Dailv Intake Calculations. 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 2.42E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 5.64E-06 Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57E-08 

7.25E-08 
5.64E-07 

WOPEtSedRecUSer Tabled-1 9/20/00 I:24 PM 



PAINT BRANCH - TABLE 5.9. REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adult Recreational User 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Dermal Absoration Fraction (ABSHUSEPA. November. 1998): 

WOPBF $fser Table8 9/2’- ‘- - 1:24 PM 
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PAINT BRANCH - TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 

rgestion 

Chemical Medium 

of Potential EPC 

Conwm Value 

BAP EQUIVALENT 1.91 E-01 

Medium 

EPC 

Units 

mg/b 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

ermal 

(total) 

BAP EQUIVALENT 1.91E-01 mdkg 

(total) 

(1) Specify Medium-Speckic (M) or Route-Specific (R) EPC selected for risk calculation. * . 

permal Absorction Fraction (ABS)fUSEPA. November. 19981: 

WOPBSedRecUserCTE Table8 9f2OfOO 1:25 PM 



PAINT BRANCH -TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

op” a lo”: Adolescent Trespasser 

hlgeslton Rate Of Soil 
Exposure Frequency 

Exposure Duration 
Conversion Factor 

Professional Judgement 
Professional Judgement 
Professional Judgement 

Professional Judgement 
Professlonat Judgement 
Professional Judgement 

QxlRsrEFxEQ 
BWrATxCF 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.54E-06 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME l.O8E-05 Noncancer Dermal Intake - CTE 

I * 18E-08 
8.28E-08 

1.54E-07 
l.O8E-06 

WOPBSe Table4-1 I- -0 126 PM 



PAINT BRANCH -TABLE 8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

edium: Sediment 

Receptor A&: 7-16 Years 

Exposure 

Route 

Chemical Medium 

of Potental EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction IABSMUSEPA. November, 1998): 

Total Risk Across All Expel 

- 
I 

i xii! 

Cancer Slope 

Factor Units 

(mg/kg-day)“ 

3 RouteslPathways 

Cancer 
Risk 

- 
2.2E-07 

2.2E-07 

2.2E-07 

1 
I II 

WOPBSedTresp Table8 9l2QlOO 1~26 PM 



PAINT BRANCH - TABLE 8.10a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sediment 

Exposure Chemical Medium Medium Route 

ROUt0 of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion BAP EQUIVALENT 1.91E-01 wk4 1.91E-01 

(total) 

Dermal BAP EQUIVALENT 1.91E-01 mglkg 1.91E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Derrnal Absorption Fraction IABSWSEPA. November. 1998): 

Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Units Calculation (1) Units 

m&i M 2.3E-09 mg/kg-day 7.3OE+OO @WkdW’ 1.7E-06 

1.7E-08 

mg/kg M 3.8E-09 mg/kg-day (mg/kg-day)” 

d cross xpooure ou e a ways 1 1.7E-08 

W0PB.c ?spCTE Table8 9/2r’-‘, 1:26 PM 



PAINT BRANCH -TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ado Timeframe: Future 
lum: Sediment 

we Medium: Sediment 
Exposure Point: Sediment 
Receptor Populalion: Resident 

Conversion Factor 

ss onal Judgement ro ess onal Judgement 

AveragIng Time (Cancer) 

Soil to Skin Adherence Factor 
Skin Surface Area 
Absorption Factor 

SWxATxCF 

Conversion Factor 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 4.70E-07 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.37E-06 Noncancer ingestion Intake - CTE 

Cancer Dermal Intake - RME 4.23E-05 Cancer Dermal Intake - CTE 
.Noncancer Dermal Intake - RME 1.23E-04 Noncancer Dermal Intake - CTE 

4.58E-08 
4.58E-07 

1.65E-06 
1.65E-05 

9/20/00 1:20 PM 



PAINT BRANCH -TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Sediment 

Exposure 

Route 

igestion 

lermal 

Chemical 

of Potential 

Concern 

BAP EQUIVALENT 

(total) 

BAP EQUIVALENT 

Medium 

EPC 

Value 

6.39E-01 

6.39E-01 

(total) 

Medium Route 

EPC EPC 

Units Value 

Wkg 6.39E-01 

w-ih 6.39E-01 

Route 

EPC 

Units ’ 

r&kg 

wdkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 3.OE-07 mgJkg-day 7.3OE+OO OW%!-day~’ 2.2E-06 

2.2E-06 

M 3.5E-06 mkwW OWwWY’ 

I 
TOM Risk Across All r=xposure Routes/Pathways 11 2.2t=66 

(1) Specify Medium-Specific (M) or Route-Spectic (R) EPC selected for risk calculation. 

Dermal Absorbtion Fraction (ABSIfUSEPA. November. 1998): 

WOPBS ‘ultRes Table8 9/2P’-” 1:20 PM 
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PAINT BRANCH - TABLE 8.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

bcenario Tlmeframe: Future 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer’ 
Risk 

Ingestion BAP EQUIVALENT 1.91 E-01 mg/kg 1.91 E-01 

(total) 

Dermal BAP EQUIVALENT 1.91E-01 mdkg 1.91 E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Derrnal Absorbtion Fraction (ABS)(lJSEPA. November. 1998): 

M 

M 

8.8E-09 

4.1 E-08 

mg/kg-day 7.30E+OO (mg/kg-day)’ 6.4E-08 

6.4E-08 

mglkg-day (mg/kg-day)-’ 

I 
Total Risk Across All Exposure Routes/Pathways 1 6.4E-06 

1 .: 
1 ‘I 

WOPBSedAduRResCTE Table8 9/20/00 1:20 PM 



PAINT BRANCH -TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Aaoe~lor Popuiadon: Resident 

Intake Equation/ 
Model Name 

Ingestion Rate 01 soil 
Exposure Frequency 

Professional Judgemenl Professional Judgement 

EWxATxCF 

Daily intake Calculations 
ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 1 .I OE-06 Cancer ingestion Intake - CTE 1.22E-07 
Noncancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 4.27E-06 

Cancer Dermal Intake - RME 
Noncancer Dermal intake - RME 

1.92E-05 
2.24E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

8.56E-07 
3.00E-05 

WOPSSe les Table4-1 P “0 1:20 PM 



PAINT BRANCH -TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

3 
Receptor Population: Resident 
Receptor Age: Child (O-8 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion BAP EQUIVALENT 8.39E-01 mglkg 639E-01 

(total) 

Dermal BAP EQUIVALENT 639E-01 mg/kg 8.39E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

permal Absorbtion Fraction (ABS1IlJSEPA. November. t 998): 

-::I 

Total Risk Across All txpm71 

WOPBSedChildRes Table8 9/20/00 1:20 PM 



PAINT BRANCH -TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

ReceDtor Population: Resident 
Receptor Age: Child (8-6 Years) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

p rm IA 1 r tion Fr r. 19981: 

WOPBP VdResCTE Table8 g/2(“-’ 1:21 PM 



PAINT BRANCH -TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ MAINTENANCE I UTILITY WORKER 

PAINT BRANCH CREEK 

cenado Timeframe: Future II 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dental Exposure Ptimary lngeslihn Inhalation Exposure 

Total Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Hazard index Across All Media and All Expasum Rcules 

Tolal Liver HI = 

Total Risk Across All Media and All Exposure Routes Total Blood HI = 

Total GI Tract HI = 

Table9MUWRME.xis g/14/00 1142 PM 



PAIM BRANCH -TABLE 9.la. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -MAINTENANCE I UTILITY WORKER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

BAP EQUIVALENT 

Total Risk Across Sedimen 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

TOW Blmd HI = 

Total GI Tract HI = 

TableSV ‘1E.Xl.S 91’ ‘7 I:42 PM 



PAINT BRANCH-TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -CONSTRUCTION WORKER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Acres Surface Wate Total Hazard Index Across All Media and All Exposure Routes 

Tota Risk Across Sedimantf 2.3E-07 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total Blood HI = 

Total GI Tract HI = 

Table9ConstWRME.xls 9/l 4100 1142 PM 



PAINT BRANCH-TABLE 9.2a. CENTRALTENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -CONSTRUCTION WORKER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surlace Wale 

Total Risk Across Sedimen 

Total Risk Across All Media and All Expwure Roules 

Total Hazard Index Across All Media and All Eqxura Routes 

Total Liver HI = 

Total Blood HI = 

Total GI Tract HI = 

Table90 WTEAs 914 ’ ‘“‘l 1:42 PM 



PAINT BRANCH -TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Sadimen 

Total tier HI = 

Total Risk Across All Media and All Exposure Rwtes Total Blood HI = 

Total 01 Tract HI r 

TableSRecUserRME.xls S/14/00 I:42 PM 



PAINT BRANCH -TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

PAINT BRANCH CREEK 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Sedimen 

, “,I 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total Blood HI = 

Total GI Tract HI = 

TableSR ?rCTE.xls 91’ ’ ‘V I:42 PM 



PAINT BRANCH -TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Cartinogenic Hazard Quotient 

Thallium Liver l.lE-02 7.4E-04 1.2EM 

2.2E-07 2.2E-07 BAP EQUIVALENT 

Total Risk Across Sedimen 2.2E-07 

Total Liver HI = 

Total Risk Across All Media and All Expmure Routes Total Blood HI = 

Total GI Tract HI = 

TableSTrespPBRME.xls 9l14lOO I:41 PM 



PAINT BRANCH -TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Receptor Pcpulation: Trespasser 
Receptor Age: AdoIascen~~7-16 Years) 

Carcinogenic Risk 

Total Risk Acrass Sunace wate 

Total Risk Across Sedimen 1.7E-08 1 

Total Liver HI = 

Total Risk Ames Ail Media and All Exposure Routes Total Blmd HI = 

Total GI Tract HI = 

TableST- ‘BCTE.xk 91’ “0 I:41 PM 



PAINT BRANCH -TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

PAINT BRANCH CREEK 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

Total Risk Across Sadimen 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI I 

Total Blwd HI = 

Total 01 Tract HI I 

TableSAdultResPBRME.xls S/l 4/00 I:43 PM 



PAINT BRANCH -TABLE 9.5a. CENTRALTENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’3 - FUTURE ADULT RESIDENT 

PAINT BRANCH CREEK 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Sediment[l 6.4E-06 

Total tier HI = 

Total Risk Acres6 All Media and All Exposure Rcutes Total Blood HI = 

Total GI Tract HI = 

TableSP ‘yPBCTE.xls 9” “0 I:43 PM 



PAINT BRANCH -TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Sedimen 5.1E-06 [ 

Total Risk Acms All Media and All Exposure Routes 

Total Liver HI = 

Total Blood Hi = 

Total GI Tract HI = 

9/l 4/00 1:42 PM 



PAINT BRANCH -TABLE 9.&i. CENTRALiENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ FUTURE CHILD RESIDENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Sedimen 1.7E-07 j/ 

Total Risk Across All Media and All Exposure Rates L 4 1.7E-07 

Total Liver HI = 

Total Blood HI = 

Total Gl Tract HI = 

TableSC’ ?sPBCTErev.xls 9” ‘3 1:42 PM 



PAINT BRANCH. TABLE 10.1 REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - MAINTENANCE I UTILITY WORKER 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

Total Risk Across Sedimen 

Total Risk Acms Ail Media and All Exposure Routes 

TableiOMUWRME.xis 9/l 4/00 1147 PM 



PAINT BRANCH -TABLE 10.2. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - ADOLESCENT TRESPASSER 

PAINT BRANCH CREEK 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

BAP EQUIVALENT 

Total Risk Across Sedimen 

Total Risk Acres All Media and All Exposure Routes 

TablelOT “BRME.xls 9/’ -7 1:47 PM 



PAINT BRANCH -TABLE 10.3. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FUTURE ADULT RESIDENT 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Medium I Exposure I EXpo%Ira I Chemical I Carcinogenic Risk Chemical I Non-Carcinogenic Hazard Quotient I 

Total Risk Across All Media and All Exposure Rwtes 

TablelOAdultResPBRMExis 9t14tOO 1140 PM 



PAINT BRANCH _ TABLE 10.4. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - FUTURE CHILD RESIDENl 

PAINT BRANCH CREEK 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Acro.ss Sedimen 

Total Risk Across All Media and All Exposure Routes 

TablelOC’ ‘. ‘SesPBRMErev.xls 
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