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Introduction 
The Base Realimunent and Closure. (BRA0 Cleamm Team IBCTI has rcuuested modification of the Operable 
Unit (OU) 3 Remedial Investigation‘(RI) r&at (bB-ES, 1$9&j to i&de an estimation of risks &ciated 
with exposure to surface soil by a future residential population. The information contained within this te&nicxal 
memorandum will be incorporated into the final version of RI report. 

The risk estimating procedures are presented in the General Information Report (ABB-ES, 1996b). Chemicals 
selected as chemicals of potential concern and each chemical’s exposure concentration are identified in Chapter 
6 of the draft RI. The residential exposure to carcinogens is an aggregate exposure composed of a child 
exposure (six-year duration) and an adult exposure (24-year duration) resulting in a combiied 30.year exposure. 
The non-carcinogen exposures are not accumulative over time, therefore, adult and child hazard index (HI) are 
reported separately. 

Risks associated with Sites 7 and 8 are calculated separately to accurately evaluate each site’s potential risk. 
The RI identified a “hot spot” at Site 7. The hot spot was rwampled and the results from the original sampling 
and the resampling will be presented in a separate addendum. Because the hot spot data will be presented 
separately, the RI and this technical memorandum did not include the hot spot results as part of the data set 
analysis. 

Sites 7 and 8 are located next to the NAS Cecil Field 9 and 27 tlightliie, in an industrial area. The Rl 
estimated human health risks associated with exposure to surface soil by a population performing activities 
associated with an industrial area (occupational workers, site maintenance workers, and excavation workers). 
This memorandum estimates the human health risks associated with activltias typical of a residential population. 

Attachments 1 through 4 present the risk calculations and assumptions used. The attachments represent the 
risks associated with different exposure pathways and age groups. Table 1. summarizes the risks associated 
with future residential land use exposed to the exposure point concentration. The aggregate (combined adult and 
child) residential excess lifetime cancer risks (ELCR) associated with exposure to surface soil through ingestion, 
de-1 contact and fugitive dust inhalation is 5 x 106. The estimated ELCR is within the U.S. Environmental 
Protection Agency’s (EPA) allowable cancer range (1 in 10,ooO [Iti] to 1 in 1,ooO,ooO [lo-‘]) but exceeds 
Florida guidance concentration of 1 in 1,OOU,ooO [l@]. 

A future child resident exposed to surface soil through ingestion, dermal contact, and inhalation of fugitive dust 
is 0.2 and the adult resident HI is 0.05. These HIS are below both EPA’s and Flotida guidance concentration of 
1. 

Attachments 5 through 9 presents the risk calculations and assumptions used. The attachments represent the 
risks associated with different exposure pathways and age groups. Table 2. summarizes the risks associated 
with future residential land use exposed to the exposure point concentration. The aggregate (combined adult and 
chiId) residential excesblifetime cancer risks (ELCR) associated with exposure to surface soil through ingestion, 
damal contact and fugitive dust inhalation is 6 x l@. The estimated ELCR is within EPA’s allowable cancer 
range (1 in 10,CKl [lW] to 1 in 1,ooO,ooO [1V6]) but exceeds Florida guidance concentration of 1 in l,C@O,OCO 
[W]. 
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The Base Realignment and Closure (BRAC) Cleanup Team (BCT) has re<juested modification of the Operable 
Unit (OU) 3 Remedial Investigation (Rl) report (ABB-ES, 1996a) to include an estimation of risks associated 
with exposure to surface soil by a future residential population. The information contained within this technical 
memorandum will be incorporated into the final version of R1 report. 

The risk estimating procedures are presented in the General Information Report (ABB-ES, 1996b). Chemicals 
selected as chemicals of potential concern and each chemical's exposure concentration are identified in Chapter 
6 of the draft RI. The residential exposure to carcinogens is an aggregate exposure composed of a child 
exposure (six-year duration) and an adult exposure (24-year duration) resulting in a combined 3D-year exposure. 
The non-carcinogen exposures are not accumulative over time, therefore, adult and child hazard index (Ill) are 
reported separately. 

Risks associated with Sites 7 and 8 are calculated separately to accurately evaluate each site's potential risk. 
The R1 identified a "hot spot" at Site 7. The hot spot was resampled and the results from the original sampling 
and the resampling will be presented in a separate addendum. Because the hot spot data will be presented 
separately, the R1 and this technical memorandum did not include the hot spot results as part of the data set 
analysis. 

Sites 7 and 8 are located next to the NAS Cecil Field 9 and 27 flightline, in an industrial area. The RI 
estimated human health risks associated with exposure to surface soil by a population performing activities 
associated with an industrial area (occupational workers, site maintenance workers, and excavation workers). 
This memorandum estimates the human health risks associated with activIties typical of a residential population. 

Site 7 
Attachments 1 through 4 present the risk calculations and assumptions used. The attachments represent the 
risks associated with different exposure pathways and age groups. Table 1. summarizes the risks associated 
with future residential land use exposed to the exposure point concentration. The aggregate (combined adult and 
child) residential excess lifetime cancer risks (ELCR) associated with exposure to surface soil through ingestion, 
dermal contact and fugitive dust inhalation is 5 x W'. The estimated ELCR is within the U.S. Environmental 
Protection Agency's (EPA) allowable cancer range (\ in 10,000 [10-'] to 1 in 1,000,000 [lO"6]) but exceeds 
Florida guidance concentration of 1 in 1,000,000 [10"]. 

A future child resident exposed to surface soil through ingestion. dermal contact, and inhalation of fugitive dust 
is 0.2 and the adult resident HI is 0.05. These HIs are below both EPA's and Florida guidance concentration of 
1. 

Site 8 
Attachments 5 through 9 presents the risk calculations and assumptions used. The attachments represent the 
risks associated with different exposure pathways and age groups. Table 2. summarizes the risks associated 
with future residential land use exposed to the exposure point concentration. The aggregate (combined adult and 
child) residential exces,.,lifetime cancer risks (ELCR) associated with exposure to surface soil through ingestion, 
dermal contact and fugitive dust inhalation is 6 x W'. The estimated ELCR is within EPA's allowable cancer 
range (1 in 10,000 [J()"] to 1 in 1,000,000 [10"]) but exceeds Florida guidance concentration of 1 in 1,000,000 
[10"]. 



.--., 
A future child resident exposed to surface soil through ingestion, dermal contact, and inhalation of fugitive dust 
is 0.6 and the adult resident HI is 0.2. These HIS are below both EPA’s and Florida guidance concentration of 
1. 
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A future child resident exposed to surface soil througb ingestion, dermal contact, and inhalation of fugitive dust 
is 0.6 and tbe adult resident HI is 0.2. These HIs are below both EPA's and Florida guidance concentration of 
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Table 1 
Site 7, Risk Summary for Future Residential Scenarios 

Technical Memorandum 
Dperable Unit 3 

Naval Air Station Cecil Field 
Jacksonville, Florida 

I , I 

Medium and Receptor 

Adult Resident Incidental Ingestion 

Carnal Contact 

Inhalation ND 

Total Adult Resident 0.05 

Child Resident Incidental Ingestion 

Derma, Cantact 

0.2 

0.03 

Inhalation 

Total Child Rasidant: 

Total Resident: 

0.03 

0.02 

ND 

0.2 

NC 

1 x IO4 

9 x 10.’ 

1 Y lo-'0 

2x loa 

3x 100 

3 x 10-7 

3 x 10~” 

3 x 10-o 

5x lo- 

Notes: NC = not calculated because child and adult hazard indices are not additive. 
ND = no toxicity values available for calculation. 
HI = hazard index. 
ELCR = excess lifetime cancer risk. 

Table 1 
Site 7, Risk Summary tor Future Residential Scenarios 

Medium and Receptor I 
Future Land Use 

Surface Soil: 

Adult Resident 

Child Resident 

Technical Memorandum 
Operable Unit 3 

Naval Air Station Cecil Reid 
Jacksonville, Florida 

Exposure Route 

Incidental Ingestion 

Derma) Contact 

Inhalation 

T ot,.1 Adult Re&ident 

Incidental Ingestion 

Dermal Contact 

Inhalation 

T otll! Child Re&ident: 

T ot.al Resident: 

I 

Notes: NC == not calculated because child and adult hazard indices are not additive. 
ND == no toxicity values available for calculation. 
HI = hazard Index. 
ELCR = excess lifetime cancer risk. 

HI 

0.03 

0.02 

ND 

0.05 

0.2 

0.03 

ND 

0.2 

NC 

ELCR 

1 x 10'" 

9 x 10.7 

1 )( 10.10 

2 x 10'" 

3 X 10-6 

3)( 10.7 

8 x 10-11 

3 x 10·" 

5 x 10'· 



Table 2 
Sffa 8, Risk Summary for Future Residential SCet’tariOS 

Technical Msmorandum 
Operable Unit 3 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Medium and Receptor Exposure Route HI ELCR 

Future Land Use 

Surface Soil: 

Adult Resident Incidental Ingestion 

Dermal Contact 0.w 3x IO4 

inhalation ND 2 x 10~10 

Total *dult Resident 0.2 4 x10- 

Child Resident Incidental Ingestion 0.5 1 Y 10~0 

Dermal Contact 0.1 IX 1P 

Inhalation ND 2 Y lo-‘0 

Total Child Resident: 0.5 zx lo- 

Total Resident: NC 6 x lo-’ 

Notes: NC = not calculated because child and adult hazard indices are not additive. 
ND = no toxicity values available for calculation. 
HI = hazard index. 
ELCR = BYCBSS lifetime cancer risk. 

Table 2 
Site 8, Risk Summary for Future Residential Scenarios 

Technical Memorandum 
Operable Unit 3 

Naval fJJr Station Cecil Field 
Jacksonville, Rorida 

Medium and Receptor I Exposure Route I HI T ~lCR 

Future Land Use 

Surface Soil: 

Adult Resident Incidental ingestion 0.06 5 x 10-7 

Dermal Contact 0.09 3 x 10~ 

Inhalation ND 2 x 10-10 

Total Adult Reilident 0.2 4 x 'O~ 

Child Resident Incidental Ingestion 0.5 1 x 10-6 

Dermal Contact 0.1 1 )( 10-6 

inhalation ND 2 x 10.10 

Total Child Resident: 0.6 2 x 10---

Total Resident: NC 6 x 10·ft 

Notes: NC = not calculated because child and adult hazard indices are not additive. 
ND = no toxicity values available 10r calculation. 
HI = hazard index. 
ELCR = excess lifetime cancer risk. 



sITEl7 
RISK CALCULATIONS 

SITE 7 
RISK CALCULATIONS 
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Attadun~nt 1 

DmECT CONTACT wml AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULTRESmENT 
NAS Cedi 
JlKkIonville, Fl. 
S~e7 

EXPOSURE PARAMETERS 

PARAMETER 8\'MIKJL VALUE UNITS 

CONCEN'TUl1ON !lOlL CS cbemical-~pecific cbemical-.pecific 
INGUTION RA TI: IR HIO IO.!"/day 
nAcnON INGt:JTm FI 100' .... -
~cr; rAcrotl AI' 1 ttla-lcm4veDl 

.u!OUTION nACTION ABSd cbemical-.pecitic .... -
!lUH"ACJ:.uLA f:X1'OI'Im SA 5,1.50 =' 
DO:!JI!:,u.,ou,m l'DI. nmr bA .... _ cbemical-.pecific m.tfCfll1-evem 

CONVDt!IION !"ACTo.. CF lOOE-09 "I"" 
CONVl1!IION I"ACI'O&. CF l.OOE-06 q/m,!' 

KIOl'M'll'GHT BW 70 .. 
lXPOSUIE n!fJU»/CT EF 310 d..Ylfyem- [II 
~DUL\T1ON ED 24 y~ 

A VUAGING TTha 

CANCD< AT 70 y~ 

NON""'''''' AT 24 y~ 

[I] Uwt.. fOl" "'XJX»ure frequeocy Ilre everJ.~!y~ in the cw.kuJ.tiOll of the demlAlIy .b.orbW dote. 

SOURCE 

USEPA,I995 
USEPA,I995 
U5EPA,I995 

USEPA,1995 

USEPA,I992-. 

USEPA, 1992a 

OrgaDic convention 
lnorgaDic conlle:rBion 

USEPA,I991 

USEPA,I995 

USEPA.I995 

U5EPA,I991 

USEPA,I995 

USEPA,I991. H\IIIIII.lt Health EvaI~UD ManUII.I, SupplemeIDl GuiJauce: "Sbndl;rd Defiluh ExpoiIUl'e Fllcton"; 

OSWER Directive 9285.6-{)3. 

U5EPA,I992.. Dermal Expot\lf1;: AAe.~me!I. Principle. IUld Appitc:AtiO!)l; EPAiflOO/8-91/01IB; Janllllry 1992. 

USEPA, 1995. SuppiemelDl OuiJ..u<..e to RAGS: Retion IV, Human Health RitkAl,u.mel1 Bulletin No.3. 

ABB-Enviconmer:U.I. Service., Illc. 

SOIL_ING XLS 

9127/96 

EQUATIONS 

CANCER RISK == INTAKE (1lII1q-day) J[ CANCER SLOPE FACTOR. (nWk~Yr' 

HAZARD QUOTIENT ~ INTAKE (mcIkI;-d.,) I REFERENCE DOSE (mcIkI;-da,) 

IN'l' AI<E-mcunON = CS" IR x Fl x CF " EF x ED 

BW X AT x 365 cUy./yr 

INTAKE.-nmMAL = D~ ... x:SAxEFxED 

BW X AT l( 365 aYM'rr 

Whe~: 

DA......t = CSxAFxABS .. xCF 

Note; For noncareinogenk effed., AT = ED. 



- 

) 

A1tll(""m~nll 

DlREcr CONTACT WITII AND INClDENTAL INGESll0N OF SURFACE SOIL 
ADULT RESIDENT 

NAS c.dI 
1acb"""Wt:, Fl. 
Ske7 

CAltCINOGEMC EFFECfli 

~GANlCOI. 001' 1!l'([TS 

"""'"""" a.GANIC (UNCfM'IA nON 

"0 

Bm:.Io (a) -.nth"""",t 0 260 llo!!:fkg 

~o (a) pyrene p 255 u,lk, 
!tiD" (b) nUOHlLthtft~ 0 m uglk, 
1I<U11C1 (kJ nUOl'1l.DlhtJIc 0 \79 ug/kg 

Cbrpeae 0 270 uS/kg 
Dlbm:z (a,h) anthrv:o:ne 0 62 u,lk, 
I.deal> ll,l,3-cd) pyrene 0 174 uglk, 

INTAJ:.J: 

~!:.ON 

1.2E-07 
1.2E-07 
2.3E·07 
8.4E-01I 
1.3E-07 
2.9E-OB 
8.2E-08 

SUMMARY CANCER RISK 

otAL CANCD~SK: DDMAI, INUll DUMA!. 
C'Ior(1} INCr.snON ,us III DUMAL CUll] 

_~'h • "'" ~ ....... ' 
0.73 8.9E-08 0.01 7.0E-OII 0.' 
7.3 1.7E-07 0.01 6.9B-OS • 

0.73 1.7E·07 0.0\ 1.3E·07 0.' 
0.073 6.1E-09 0.01 4.IIE-OII 0.08 

0.0073 9,3B-I0 O.Ot 7.3E-08 0,0011 

7.3 2.1E-07 0.01 1.7B-08 8 

0,73 6.0E-D8 0.01 4.7E-OS 0.1 

1F..-06 
[IJ1'tcIoo!,,,,, pW:ncy racton ~ oppUedlo lho> CSF". f[)f .... cioo~nic PAJ-h. RdMiw pdency f.d."",.m tb-i-=lw. 'Provf,ioool Guidon"'" f'-" Q<arri!.!i ..... Riofr.:""'-mert cfPclycyclic Arornnic Hy~,' USEPA, 1m 
[2) USEl'A Ro)ion tv a=lo.""" .pod.f_ ~l>torp.lon [actoce rl J" for orpnira.n<! O.!" fa: inorpnico (Nowmb« ,1995) 

[3] (' ... It:Wo!Dd from cnI. esp •• 

ND = IKI ,",(a ."",\Ahlo. 
ARR-En-,., 

SOIL_1NG.XLS 

9/171% 

C\NCfI US![ NUL 
D...w. ","CD. .. .. 

5.6E-08 1.5E-07 
5,5E-01 1.4E-06 

1.0E-07 2.7E·07 
3,9E-09 LOE-OB 
5.IIE-1O 1.5£·09 
1,3B-07 3.SE-07 
3.BE-O! 9.7E-0I 

I 

9E-07 2E-06 



t 

Attachment. 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOn. 
ADULT RESIDENT 
NAS c..:U 
}.a-..."UJ., Fl. , .. , 
NONCARCINOGENIC EFFECT!! 

~GANlCOll .XC UNITS 

rnwomm <laGAJ'IIC CONcrNTll TlON 

"0 

Ik,.., (oj ..,u,...,.De a 260 ",,/kg 

Jl.eJaO (oj 1'1"- a 25S ",,/kg 

!&_(b)n .... ~"" a ... 3 ",,/kg 

""'ao (k) th" ... .mJ.,"" a 179 ",/kg 
Cbl-J ..... a 270 ",,/kg 
D ..... (_,h) adJr.,. ... a 62 ",,/kg 
Indo"" (1.1,l·<:d) Pl'n,. ... a 174 ",,/kg 
Mt.rJCt_ I 60.3 m,lkg 

jn<rn a 530000 "gil« 

<NTm 
INGI'.SIION 

,~" 

3 6E-07 
3.5E-07 
6.6E-07 
2.5E-07 
3.7E-07 
8: 5E-08 

24E-07 
S.lE-OS 
7.3E-04 

SUMMARY JIAZARD llIDEX 
[IJ USEPA "~lOn rv l"idu;:J~ opa:ifil:ll wlO,..uon Mon of I ~ DT<I"lIlnil>' tnd 0,1" i:>r imrg.rW>. (Novernlx:lc, 19'95) 

[2] C.k.1Jlalod bumonl kID •. 
/JD _ ttl dolt. .vall.bl. 

ABH-Enviro~ ~ ... I"" 
SOIL_ING.XU 

9m196 

I 
/ 

O<AL 

,~:' ... , 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.047 
0.03 

...,.... DDMli 

QUOn"" AU II] 
ING!:STlON 

001 
0.01 
0.01 
0.01 
om 
0,01 

o.ot 
1.8E-03 0,001 

2.4E-Ol 0.01 

3E-02 

oom DUMAL KU.UD :::.:, , DUMAL ~~~, QUOn"" 
DUMAL .;,.".,"" 

2.0E-07 NO 

2.0E-07 NO 

38E-07 NO 

1.4E-07 NO 

2.1E-07 NO 
04.9E-08 NO 

I.<4E-07 ND 
47E-06 0,0019 2.5E-03 ....,3E-03 
4.2E-04 0.03 I.04E.Q2 3.8E-02 

2E-02 4E-Ol 



EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUB UNITS 1 SOURCE 
ekmcal- , 

c 
PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF I 

ASS-Environmental SeNiceS, Inc 
SURF_INH.XLS 
9127196 

Attachment 2 

INHALATION OF PARTICULATE'S - SURFACE SOn, 
ADULT RESIDENT 
NAB CecU FIeld 

J!!tDo!lv!L~; .F!, 
Site 7 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOIL CONCENTRATION C 
PART. EMISSION FACTOR PEF 
CONCENTRATION AIR CA 
iNHALATION RA:l]!; iR 
BOnYWElGllT BW 
EXPOSURE TIME ET 
EXPOSURE FREQumCY EF 
EXPOSURE DURATION ED 
CONVFJlSION FACTOR CF 
A VERAGlNG lU,:IE 

CANCER. AT 
NONCANCER AT 

VALUE 

chemical-specific 

l.24E+09 
chemical-specific 

0.833 
70 
24 

350 
24 

0.001 

70 
24 

(Il PEF h.u been denvoJ. in the hr' Appendix w thi!! report. 

UNITS SOURCE 
cbemlC8l-

spe<:ific 

m'lkg default [I] 

mgfm' 

m~ihour USEPA, 1995 

kg USEPA,I991 
hours/day Assumption 

days/year USEPA,I995 

yeus USEPA, 1995 
mg/ug Organics only 

yea.n USEPA, 1991 
yean USEPA, 1995 

USEPA, 1991. Human Health Ev.luation Manual, Supplemental Guidllllce: 'Standard Defaull Expo.ure 

FICW!1I"i OSWER Diredive 9285.6-03. 

USEPA, 1995. Supplemental GUid1l.l1Ce to RAGS: Re2ion IV, Humll.n He.lth RU.k: As~c.'I5mcllt BuIlc:tm No, 3, 

ASS-Environmental Services, Inc 
SURF fNH.XLS 
9/27/96 

" 
! 

EQUATIONS 

CANCER RISK = INTAKE (mrlkr~) I INIIALATION CANCER SLOPE UCfOR ( .... ~rl 

HAZARD QUUflHNT = INTAKE (1D(1kc'-") I INHALATION RBffiRENCE DOSE (mrl1lr~) 

INTUE = CAIIRJ:IITIEFIED 

JlW I AT I 365 daJI~ 

Wh~ 

CA - C .. Ct' I: (I/I'KF) 

...... 
For lIOOICIUdoocenlc el'teL1.111 AT = EO 



L ---I_ 
7% 

m 
I IMMARY CAh SR RISK lE-10 

ABL$E”\iro”menta, 
SURF_INH XLS 
9/27/96 

CAN‘23R 

RISK 

2.10E-la 
2.06E-la 
3.9OE-10 
1.44E-10 
2.18E-10 
S.OOE-11 
1.40E-10 

2.OE-11 
1.9E-1 I 
3.7E-11 
1.4E-11 
Z.OE-11 
4.78-12 
1.3E-11 

INII*LATmN 
w 

(nwk+.,bl 

0.31 
3.1 

0.31 
0.031 

0.0031 
3.1 

0.31 

CilE-12 
6.OE-11 
IJE-II 
4.2&13 
6.3&14 
1_5E-11 
4.1E-12 

ABBeEnvironmentai 
SURF _iNH XLS 
9/27/96 

Attachment 2 

lNITALATION OF PARTICULATF...s - SUR}'ACE SOIL 
ADULT RESIDENT 
NA..'t Cecil Fit:ld 
Jacksonville, 1<1. 
Site 7 

CARCINOGENIC El;JiECTS 

INORGANIC OR 
COMPOUND ORGANIC 

VO 

Benro (a) anthracene 0 
Benro (a) pyrene 0 
IJ.enzo (h) nllor.nlhe~ 0 

BeDZO (k) fluOTantheM 0 

Chl)'~ne 0 
Dib.enz {a,b} IlnthrMCene 0 

In~no (l,2,3-<:d) pyrene 0 

INo ..- no data IIvaiIllblc:. 

SOIL 

CONCENTRATION UNITS 

261) uglkg 
255 ug/kg 
4SJ uglkg 
17. ug/kg 
27. uglkg 

fi2 ug/kg 
17. uglkg 

.--_. 

AIR INTUE INllALATION CANCER 
CONCENTRATION (m~,.) cst' RIS~ 

Im.lm" Im.Ik,""",>t 

2.IOE-IO 2.0E-ll 0.31 6.1E-12 
2.06E-IO 1.9E·II 3.1 6.0E-ll 
3.90E-1O 3.7E-II 0.31 I,IE-II 
1.44E-l0 1.4E-ll 0.031 4.2E-IJ 
2.1SE-IO 2.0E-ll 0.0031 6.3E-14 
5.00E-II 4.7E-12 3.1 I.5E-U 
1.40E-l0 1.3E-ll 0.31 4.1E-12 

SUMMARY CANCER RISK lEe l0 
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Atl.llchment J 

DIRECT CONTAL"l' wml AND INCIDENTAL INGESnON OF SURFACE SOIL 
ClIll.D RESIDENT 
NAS c.cu 
.kckaoal'rn., Fl . ... , 
EXPOSURE PAltAMEIERS 

PAllAMIITER S'Il'.tBOL VAWE 

F~11ONIOIL CS che:mica1-lpecific 

INOUIlONaAtK: lR 200 

I'1:ACI1ON u.G£nm H lOO' 
AllHI:ItC«::I:ncrot AF 1 
AGI-VntrIC JUU'ACI: AP:A SA ~-.pecilic 

.-...oIU'JlDN n.ACllON AnS che:mica1-11pecific 

jco~NJ'ACl'O. CF l00E..{J6 

F~:rACI'O· CF LOOE-09 
.oDYlfDGHT HW 15 

AG.l-lZ'EUJ1C »ODV WDGHT HW aeo:-1pecilic 

arolAJaJ: ru:QUENCY EF '''' J:UQJUU DUaA 1101' ED 6 

,(GL4l'ZC21JC UX}1R.JM6: f)U)U.7lON ED qe-.pednc 

AG.l-1I'DGHnlIIiOb"ACI: Aa.lA [11 SA-u..lj 766 

!lOll AWIOI.I.lD I'Q IYINT DA.... cir:mica1-Ipc!cific 

AVIaAGtNO T1It« 

"""'" AT 70 

,., """"'" AT 6 

[II U"ru, for ~p::.lIt'<> Er..q~ncy HOI In """rillyr>ar in tho:, oolwJ",Lion'" tho dormolly .b.arlJe.d 00..:.. 

<JNl" SOURCE 

che:)Il1ca1-I~cific 

tng/d.y USEP", 1995 
<mi<1<n USEPA,I995 

mgfcm1~ve" USEPA,I995 

=' USEPA,1989 
u.nitk:u USEPA,I995 
kg/ ... lD01'g.oic convenion 

"'''' Or,J.mc C(II)Y'eIllIO'll 

to USEPA,I991 

>, USEPA, J9B9 
d.y~/ye..r [[I usr;PA, 1995 

"~ USEP", 1995 
,.~ Auum¢oo 

cml_y~ulq USErA, 1992. 

IllJ:fcm~ -evert USEPA, 1m. 

Y'~ USEPA,I991 

Y'~ USEl'A, 1995 

121 In OIIim&llOI the oo.m.lly ~ dolo fCC' cluJdrcn lpl ihroogh 6, II., tlmt-_ll1~od, bmr-i,I, nmu .. IilD(j Imft(lC lID!. <>I~ ill 

C1OI",.t.!<>d [rum .urf.oo ar«<, oXpcA= dunnion, .nd Ixxly """iilt foc ... <'11 c( 6 a., prnuJo, aiIC ilhroulh 6, 1"" USEPA, 1992 

USEPA,. J$'69. &1'<."'"' "<Un H..,d>ook;EPAl6O:l/S-S9J[}43; M.y 1989 

USEPA, 1991 Hun..Jl HMhh E .... I .. llan Man..!, SuppI.o~.u1 Gtado.na>: "~~faLLlt Rtl"'l"'" P.,:t<n"; OSWER DirI>cti"" 92BS.6-03_ 

USIlPA.. 19')2._ Dc>nnal. RtpcAIn "'-"",It: Principle. a"d Aj>piiCOotiOOll' [!PAl600IB"91101IB; JanL>tty 1m. 

USEPA, 1995 ~mt1"i31 (Jui,lollQo \" RAGS i Jtc,¥ion IV, It"""," !!".hh Rak Ao ..... mo!t Ih~ldin N{]. 3 

AB[!-EDvironmelPl ~rviceJ, Inc. 

SOIL_INO,XIS 
9127/96 

EQUATIONS 

CANCER RISK = INTAKE (m,/q-day) I CANCER Su)PE FACTOR (m.fq_d..,.)-t 

llAZARD QUOTIE1'IT = INTAKE (w,lq-d.y) I R~CE DOSE (m,/k-,.d.y) 

INTAKE-INGUI1ON = CS x IR x FI 'It CF I EF X ED 

BW It AT X 365 d..y.Jyl' 

INfA~.u:. = (DAn- x EF I AT It 365 dlily.JJNlr) x SA.-ov 

WJM.re: 
S"-~ SUM (SA x Ell! RW) 

DA.-- CS:II: AF x ABS x CF 

Note: For DOn«rdnoIKlH: effect_, AT = En. 



All""hm~nl 3 

I>IREr.T CONTACT wrl1l AND INUDENTAL INGESTION OF SURFACE SOIL 

rulUl RESIDENT 
NAS c.dI 

Jadu""YIlk, Fl. 

Shi 

CARCINOGENIC EFFECTS 

IN(RGANIC 01. "XC 

roM>'OUND OItCANlC CONCmTllAllOf'l 

"0 

B.e:b:lo (a) ILIIthr-.e 0 "" Reazo (0) pY'-. 0 '" 
limn (b) n"onntbelle " '" lIem:o tid tluonatbelle " ." 
Cbf')Hllt 0 'Iiu 

milT! 

ug/kg 

ug/kg 
uglkB: 
ug!k:g 
ug/kg 

D11H:m! (o,b) .athl'1lCm~ " 6J ug/kg 
(lidella (I,l,l-cd) pyr-tllt " .H ug!ki 

INTA.K:t om CANCD.-.J!II[ DaMAL UITAll 

INGMTION 011"[1) lNGOOION ..... , DDMU ,. , . .." """". . ,-_.-
2.8E-07 0.73 2.IE-07 0.01 2.7E-08 
2.8E-07 7.3 2.0£-06 0.01 2.7E-08 
5.3E-07 0.73 3.9E-07 0.01 5.1E-0! 
2.0E-07 0."" IAE-OS 0,01 1.9E-01I 

3.0E-07 O.:::m 2.2E=09 0.01 2.!E~O! 

6.IE-08 7.3 5.0E-07 0.01 65E-09 

1.9E-07 0.73 lAE-07 0.01 1.8E-OK 

SUMMARY CANCER RISK JE<l6 

[I] Rdo!i"" pckrK.)' f.<ten ''''''" .!>pIiod 10 th" esp. c( .... fCllIOi"'Il!O PAl!., IWoLi", J"k"CY f.<:t"", iln> dcrivt>d in "!'rovI"",.1 G"iJ..""" fl1 Qad.il.ati"" Rid:.AI_Inl<>rt ri Pclycyclio Ammootic J!y~rl>OOII,' USEPA, 1993. 

[2J USEPA ~&ioo IV JUldo006Ip"""-r_ Arn.<qU"" r.d.<rI. <1'ljl; fl1 <r~,," ."d 0 l~ f~ inc.-~rl"," (Nm"'mbcrr,19'J:.5) 

[~l C.lculo.!Dd from <ral. CSFI. 

E ~ , ",. 
SOIL_ING X1S 
9127/% 

h "'" 

DaM.U CUfCD.-.J!II[ rom 
al"U.5) DDMU CAl<"'" ,_...:.<. • " .. 

0.' 2.2E-08 2.3E-07 

• 2,1£-07 2.3E-06 
, .. 4,IE-O! ....,3E-07 

'.OJ l.SE-09 1.6E-O! 
!!.!!!!! 2.3E-l0 1;4E-{}9 

• 5,2E-O. 5,5E-07 

" 1.5E-OII 1.5E-07 

I 
! 
, 

I 

, 

I , 

, 

JE-<l7 .E<l6 
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AU_dime,,! 3 

DiRECT CONTAct WITII AND INctDENTAL INGESTION OF SURFACE SOIL 
c.-nlUJ RESIDENT 
NAS Cocll 
J..,u"'lvllle, ., 

SIt~7 

NONCAIlC1NOGENiC EFFEcrs 

~GANlCOI. ""L 
OOM!'OUND (4GANlC CONcniTL\TION 

DO 

!It:GlIO 'I) IOlIth~e 0 

~ 11"",,0 'I) pyn:ae 0 

11<:1120 (h) nUOMlDlht"e 0 413 

B..u" (1;) nu,,"nlh ... e 0 179 

Cbr,..ene 0 no 
[)[bftu; (.,h) .nlh~e 0 61 

Inden" (l,l,3-<:d) py .... ne 0 .,. 
MIIlp,,'" , 60.3 

l1U'lI " """"" 

""" INTAIU; 

==-:~ 
',ik& 3.3E-06 
.,!kg 3.3E-06 

'.!kg 6.2E-06 

",!kg 2.3E-06 
",!kg 3.5E-06 
",!kg 79E-07 
",!kg 2.2E-D6 
",!kg 7.1E-04 

".!kg 6.HE-03 

SUMl>fARY IIAZARD INDEX 

[I] USEI'A 'elll"'" IV ruido.r= .~f_ ~"" fftct<n cf I~ fCl CI .. ni"" o.nd 0.1% fClmarwuU"" (Nawmbm-,I995) 

r2J Cal""'"'-!od (n:;m cn1 Rfl).. 

NO _ ro doo.la .-..bl<.. 

AEB-Et,vllonm",ul s..rviOl>l,lM. 

SUIL_INU.XLS 

9/27/96 

OUL HAZUD DUMAL """'"' DUMAL H.UA>D rom 

-~~ 
QUOmm .us 111 .»MAL t-~I 

Qu,mtNT 
I~~ 

'N''''''OO ,,,,.,.'"', D»MAL 

NO 0.01 3.2E-01 

'"' ND O.ot 3.IE-01 NO 

NO 0.01 5.9E-01 NO 

NO am 2.2E-01 NO 

NO 0.01 3.3E-07 NO 

fro 0.01 7.6E-08 I'" 
NO o.ot 2.1E-07 NO 

, . .,., I.6E-02 0.001 7.4E-06 0.0019 3.9E-Ol 2.0E-02 

'.ID 2.3E-01 0.01 6.5E-04 'ID 2.2E-02 1.5E-01 

, 
, 

, 

I 

I , 

i 
, 

"'-0> ,.." """ 



EXPOSURE PARAMETERS EQUATIONS 

IR 
BW 
ET 
EF 
ED 
CF 

AT 
AT 

ASS-Environmental Serwces, Inc 
SURF_INH.XLS 
g/30/96 

Atbl.l:hment 4 

INHALATION OF PARTICULATES· SURFACE SOIL 
CHILD RESIDENT 
NAS Cecn FJeld 
JacUoDvllle. Fl. 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOIL CONCENTRATION C 
PART. El\fiSSION FACTOR PEF 
CONCFNTRAll0N IN AIR CA 
INIIALATION RAm IR 
BODY WElGIIT BW 
EXPOSURE TIME ET 
EXPOSURE FREQUENCY EF 
EXPOSURE DURATION ED 
CONVERSION FACTOR CF 
AVERAGING TIME 

CANCER AT 
NDNCANCER AT 

VALUE 

chemical-llpecific 

l.24EHl9 
chemical-.pedfic 

O.62~ 

15 
24 

350 
6 

0.001 

70 
6 

[11 PEP hu been derived in the PEF Appendix to this report. 

UNITS SOURCE 
coemlcal-
llpecific 

m1/kg ~fault [lJ 
mg/m1 

m1/hour USEPA, 1995 

kg USEPA, 1991 

hours/day Assumption 

dAys/year USEPA, 1991 

years USEPA,I991 
mg/ug OrganiclI only 

yean USEPA,I991 
yean USEPA 1991 

USEPA, 1991. Human Hea.ilh Evaluation Manual, Supplemental Guidance: ~St.andard Defllult Exposure 
Facton"; OSWER Directive 9285.6-03, 

U5EPA, 1995. Supplemental GuKl.ncc to RAGS: Rt:g:ion'" Bulktiru, Blilletin No.3, November 1995. 

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
9130196 

EQUATIONS 

CANCER RISK = INTAlIO]l: Imrr1cl:""'l X INllALATION CANCER SLOPE I'ACfOR I-clkr~rl 

UAZARD QUOTIENT" INTAKE (mrlk,-iI.y) / INHALATION REFERENCE DOSE (mr:lkr:-d.y) 

ir.I'AKE .. CA,.Ht.;rr.;a· .. E3 

BW.AT.J65....,.f)'r 

Wb~ 

CA = C I CF I (tIPEF) 

No<. 

For ~1WlI~k- II'Tto:Ul AT" ED 



Attacbmml 4 

INHALATION OF PARTKULATES - SURFACE SOIL 
CHILD RESIDENT 
NAS Cecil Field 
.JackwnviBe, m 

CARCINOGENIC EFFECTS 

Beram (a) nnthraeeoe 0 26Q 

Benz0 (a) pyrme 0 255 

Benz” (b) nuormdleoe 0 483 

Bmml tk) n”oranthPne 0 179 

ChlYSl?U~ 0 270 

Dibenz h,b) anthracme 0 62 
lndmo (1,2,3zd) ,~yrme 0 174 m% 

2.10E-10 

2.66E-10 

3.9OE-10 

1.44E-10 
Z.lEE-10 
5.00E-11 
l&E-10 1.2E-11 031 

-L 
:ER RISK SUMMARY CANC 

NE = “OL e”alusted. 

ABB-Environmental Services, Inc. 
SURF_INH.XLS 
9130196 

Attachment 4 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESiDENT 
NAS Cecil Field 
Jacksonville, Fl. 

CARCINOGENIC EFFECTS 

~ INORGANIC OR 1__ SOIL -r -- AIR INTAKE INIIALATION 1 CANCER I 
COl\.fPOUND 

Benzo (a) anthracene 

Benzo (a) pyreoe 

Benzo (b) fiullrantheoe 

Beozo (k) fiuorantheoe 

Chrysene 

Dibenz (a,h) anthracene 

Indeoo U,2,3-ed) pyreoe 

NE - nol eVlllulltM. 

ASS-Environmental Services, Inc. 
SURF _INH.xLS 
9/30/96 

0 

0 

0 

0 

0 

0 

0 

ORGANIC CONCFNfRATION UNITS 
1/0 

260 ug/kg 
255 uglkg 
483 ug/kg 

179 uglkg 
270 uglkg 
62 ugikg 
174 uglkg 

CONCENTRATION (1IlJ/1q.day) CSF RISK 
(m,lm') ma"'-d.,)-l 

2.IOE-1O L7E-ll 0.31 5.3E-12 
2.66E-lO L7E-ll 3.1 5.2E-ll 
3.90E-1O 3.2E-ll 0.31 9.9E-12 
L44E-lO L2E-ll 0.031 3.7E-13 
2.1SE-1O LSE-ll 0.0031 5.5E-14 
5.00E-ii 4.1E-12 3.1 1.3E-ii 
L40E-1O L2E-ll 0.31 3.6E-12 

SUMMARY CANCER RISK 8E-ll 
._- ---- .-



INHALATION OFPARTTCULATES-SURFACESOlL 
CHILDRESIDENT 
NASCecilfidd 
JachmwiUe,Fl. 

NONCARCLNOGENICEFFECTS 

2,1OE-1( 
2.06Bl( 
3.90E-l( 
1.44E-I( 
2.18E-l( 
5.COE-11 
1.4OE-11 
4.86E-Of 
4.27E-0; 

INTAKE 

bd4-W I 
2.OE-la 1 h 

Z.OE-10 N 
3.7E-10 N 
1.4E-IO N 

Z.lE-10 N 

4.8E-11 N 
1.3E-10 N 
4.7E-08 N 

4.1E-07 N 

DINDEX 

HA7ARD 

Q”OllE?JI 

SUMMARY IL42 OE+OCI 
ASS-Environ 
SURF_INH.X 
9/30/96 

Attachment 4 

INHALATION OF PARTICULATES· SURFACE SOIL 
CIDLD RESIDENT 
NAS Cecil Field 
Jacksunville. Fl. 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 
COMPOUND ORGANIC CONCENTRATION 

110 

Benzo (a) anthracene 0 260 

Ben.zo (a) pyrene 0 255 
Ben.zo (Il) fluoranthene 0 483 

Benzo (k) fluoranthene 0 179 
Chrysene 0 270 
Dibeoz (a,h) anthracene 0 62 
Indeno (1 ,2 .3--cd) pyrene 0 174 
Manganese I 60.3 

TRPH 0 530000 

ND'''''nl>'~ll , e .. 
_u 

UNITS AIR INTAKE INHALATION HAZARD 
CONCENTRATION ( .... ' .. -dar) lUll QUOTIF.NI' 

(m .. /m') (mo'''·''''') 

ug/kg 2.lOE·IO 2.0E-IO NH 
ug/kg 2.06E-IO 2.0E-1O NH 
uglkg 3.90E-IO 3.7E-IO NH 
uglkg I.44E-1O I.4E-1O ND 

uglkg 2.18E-IO 2.1E-IO NH 
uglkg S.OOE·II 4.8E·ll NH 
ug/kg 1.40E-IO 1.3E·IO NH 
mglkg 4.S6E-OS 4.7E-OS ND 

ug/kg 4.27E-07 4.1E-07 ND 

SUMMARY HAZARD INDEX OE+OO 



SITlZ8 
RISK CALCULATIONS 

SITE 8 
RISK CALCULATIONS 
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AtUdiment 5 

DIRECT CONTACT wml AND INCIDENTAl, INGESTION OF SURFACE SOIL 

ADULT RESIDENT 
NAS Cedi FIeld 
JlKkIonvWe, Fl. 
§~cg 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE UNIT. 
aJNCIl'aIATlON lOlL CS chemica1-lpecific cbemica1-.peci1ic 

INGUTlON UTE IR 100 lllJ/Jay 
f1ACTlOff INGurm FI 1000 """~ 
AD!lgnj'CE TACTOIl AF 1 mgfcm"-eveIt 

AUORPTION RACTION ABSd cbemica1-lpedfic """~ 
5U1J'ACE llll J:UOI!Im SA 5,7.50 =' 
Don: Alilo .. m pEl.);VENT DA ... cbemical-.pecific mg/crn? -evert 

OQNVJ:.I..!ION FACToa CF l.00E-Q9 

"""" (ONVD!IION I'ACTOIt CF 1.008-06 ""' .... 
lODyWOGUT BW 70 '" DU'OSUIE ru:QlIl':NCT EF '50 dnYl/y~ [1] 

aI'O'RlJ.E DUJ.ATlOff ED 24 ,~ 

.o\VDAGINGTlME 

CANCU AT 70 ,~ 

NONCANCU AT 24 ,~n 

[1] Umu (oc expoaure frequency .r-e evetts/year in the calculatilJll or the dermaUy .hlorbed dOlie. 

SOURCE 

USEPA,1995 
USEPA,I995 

USEPA,I995 

USEPA,I995 

USEPA,l99'2a 

USEPA, 199'2a 

Orpnic cooveniOll 

lnocp.nic coovenion 

USEPA,I991 

USEPA,I995 

USEPA,I995 

USEPA,I991 

USEPA, 1995 

USEPA, 1991. HIlIDIln Health EVKI~t.iOll. tt..mai, Supplemenb.l. Glli.d.nce: "St.ndard Defiluh EltpOI\tre F.cton", 

OSWER Dir=tive 9285.6--03 

USEPA, 1992a. DenMl ElpOI-un: Au~.mett: J>rin,;iplu I.I:Id ApplicatiDOli EPAl600/8·91!OIIB; huuRI)" 1992. 

USEPA, 1995. SupplemeJtnI GuiJKnce to RAGs: Region IV, fh.anall HeaJtb Ri.k Aueumelt. BuIletm No. :3 

ABB-Environmerml &:rvkeJ!, IDC". 

SOIL_rNG.XLS 

9127!96 

EQUATIONS 

CANCER RISK = INTAKE (1IlIfk~) I CANCER SWfE FACTOR (R1It'kJ4yr
l 

HAZARD QUOTIENT - INTAKE (_-day) I REFERENCE DOSE (m&fk&-day) 

INTA.K:E-m:JunON - CS II: IR x F1 x CF J: EF II: ED 

BW II: AT X J6S fh1.i,r 

INTAKE-nIDfAL = DA.,.,._ II: SA II: EF II: ED 

BW II: AT x J6S da1si,r 

Where: 

DAe. .. - cs x AF II: ADS. II: CF 

Note: For nonea~in~enic effect., AT "" ED. 

- --- ----
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Att.cbm~nt 5 

DlRECI' CONTACt' WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RESIDENT 
NAS CedI FIeld 

]IICbOlnllk, Fl. 
Slid 

CARaNOGENIC EFFECI'S 

[l'IOI.GANlCo.. """ """"""'" la.GANlC ClJNCmTliTlON 

''0 

""m 

IhQ'Wum [ 0.27 mA'lkA' 

""An 

~~ ... ON 

1.3E-07 

SUMl\iARY CANCElt RISK 

ORAL C'ANC!lt IIs![ DlltMAL ""All PaMAJ, 

C!IF[l1 ING~ON .... 0' PaMAJ, Csr~1 

~"'. 
. ... ,... .. ... ,.,..." . 

4.3 S.5E-07 0.001 7.3E-09 430 

5E<17 
[1]lWoI.ivw pW>ncy r.rtJ;n....,., ~pp/>ed to tt.. eSFI f<x """"'-.oro'." PAH •. Rd."li..., pUc"")' r.run OR> deriwd in -l'rcwiJioool Guidknoo f<x QulrJ..iI.ttiv.. lWk Aa--."",nl rL Palyqd,~ Aromao~ Hy~.· USTIPA, 1993. 

[1-] USEPA R-iiCo<! IV luidonoo .P<'C'f- .u.~an r.t:ltn r:i I~ fCJCCJC .. ni",.nd 0.1" f<xmorJllliCOl (N~mt-,l995) 
{"3l c.J.~ from. on!. esp •. 
Nll 

ABB· 

SUIL_INO.XU' 
9/21196 

nil dolIIlvoilabJo,. 

CANeD. IIs![ ,OUL 

PaMA'- CANCD .... 
3.1E-06 3.7E-06 

JE-OO 4E-OO 



,, 

AU"",hml:oI.5 

DIREcr CONTACT WITH AND INCIDENTAL lNOl;STlON OF BURFACE SOIL 
ADllLT1tESlDENT 
NAil Cecli Rdd 

}tocu"II\IIlIo,F1. , ... 
NDNCAII.CINOGENlC EFI'ECTS 

rno.CANICOl '0" IJNlTS 

""""""'" o..CANlC IXlNCDttIATION 

"0 

A ..... ., [ 3.25 mg/q 

8oeryWw. [ 0.27 m~!k~ 

p-.m 0 973000 ... ik& 

""An 
~~ON 

4.5E-06 
37E-{17 

1.3E..o3 

SUMMARy HAZARD INlmX 
[I) USEPA Resion IV JUl.an..c opa::ilioa IbtorptJon r.ctorl of I ~ ,,. oq:'-"'OO 0.1 ~ i>T /OO'lo.nict (Nov=Ver,I995) 

[2] C.kuWod from oul illlh. 

ND - M dot, l ... lLobk 

ABTI-ErMrortm<:rlU Suvic"'. r,." 
SOIL _fNGoXLS 
9n.7!96 

<><AL 

"" """'-do 
0-"00' 
0.005 
O.oJ 

) 

HAZARD .UMAL """'" 'UMAL KA7.ARD "'<AL 
QUOTln<T ,\J.SII] DaMAL "':::'!. QOOnD<T :::::, ","unON I ... ",. .UMAL 

l.lE.fJ2 0.001 2.6E-07 0,000004 6.4E-02 7.SE-02 

7.4E"{)5 0.001 2.1E-{l8 0.00005 4.3E-04 5.0E-04 

-4AE.(l2 0.01 1.7E-04 0.03 2.6E-02 70E.{)1 

0E-02 'E-02 U;-Ol 



Alhu::hment 6 

lNIIALATION OF PARTICULATES - SURFACE SO~ 
ADULT RESIDENT 
NAB Cectl FWd 
J~bon'fille, Fl. 
SIte II 

EXPOSVREP~TERS 

PARAMETER SYMBOL 

SOIL CONCENTRA'I10N C 
PART. EMISSION FACTOR PEF 
CONCENTRA'I10N AIR CA 
INIIALA'I10N RATE IR 
nonY WElGIIT BW 
EXPOSURE 'I1ME ET 
EXPOSURE FREQUIlNCY EF 
EXPOSURE DURA'I10N ED 
CONVERSION FACTOR CF 
AVERAGING'I1ME 

CANCElt AT 
NONCANCER AT 

VALUE 

cbemic.al-speeific 

1.24E+09 

chemical-specific 

0.833 

70 

24 
350 

24 
0.001 

70 

24 

{l] PEF hu b=n derived in the PEF Appendix to !hi.. report. 

UNITS SOURCE 
chclmcal-
specific 

m'lkg default [lJ 

mgh:n' 

m'/hour USEPA,I995 

kg USEPA, 1991 

hours/day Assumption 

days/year USEPA,I995 

years USEPA, 1995 

mg/ug Organics only 

yean USEPA, 1991 

years USEPA,I995 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidzwce: "Sl1ndard Defaull Exposure 

Facton"j OSWER Directive 9285.6-03. 

USEPA, 1995. Supplemental Gl.IidlIlCe 10 RAGS : Re~ion IV, Humlln He..lth Riak AUelIlmenl Bulletin No.3. 

ASS-Environmental Services, Inc 
SURF _INH.XLS 
9/27/96 

EQUATIONS 

CANCER RIs)( _ INTAKE !mclkc-dli,y) I: INHALATION CANC'ER SLOI'E FACI'OR (-c,q..-,r l 

HAZARD QUOTIENT = INTAKE 1 ..... 1kr....,) f INHALATION REFERENCE DOSE ( .... ~) 

I 

INTAKE = CAI:IRI: BTl: EFI:ED 

IIW I: AT I:J65 dtqIlyr 

Wh~. 

CA""' C.CFJ:(lfl'EFJ 

""' .. 
FOI' MIlllII"CIOO(flIic ftTeWil AT = EO 

. .. ~--
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ASS-Environmental 
SURF _INH.XLS 
9/27/96 

Attachment 6 

INHALATIoN OFI'ARTICULATES ~ SURFACE SOIL 
ADULT RF.sIDENT 
NAS Cecil Field 
J.cktonville, Fl. 
Siu8 

CARCINOGENIC EFFECTS 

INORGANIC Oil 

COMPOUND ORGANIC 
VO 

Beryllium I 

INn T'" no d~1..a avallahle. 

SOIL 
CONCENTRATION 

0.27 

') 

AlR INTAIE INUAlA.TION CANCER 
UNITS CONCENTRA nON (m~J) CSF RlS~ 

'molm') ( •• _,)-1 

mg/kg 2.ISE-IO 2.0E-ll S.4 1.7E-IO 

SUMMARY CANCER RISK 2E-IO 
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AI3B-Environ 
SURF_INH.x 
9127/96 

Attachment 6 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADilloT RESIDENT 
NAS Cecil Field 
Jac.ksonville, fl. 
Site 8 

NONCARCINOGENIC EFFECTS 

INORGANIC OR 

COMPOUND ORGANIC 

VO 

Antimony I 
Beryllium I 
TRPH 0 

IND'»"n/;' , ,. 
-<> 

SOIL 

CONCENTRATION 

3.25 
0.27 

973000 

-

i 

UNITS AIR INTAKE INllALATION HAZARD 

CONCEl'ITRATION (ml/q-day) Rm QUO'I1El'IT 
(m .. /m3

) ("'./1' ..... ,/ 

mg/kg 2.62E-09 7.2E-IO ND 
mg/kg 2.ISE-to 6.0E-1l ND 
ug/kg 7.S5E-07 2.IE-07 ND 

SUMMARY HAZARD INDEX OE+OO 



,\Uacbm.lIl7 

DlRECI' CONTACT WIllI AND INCIDENTAL INGESTION OF SURFACE SOn. 
CHIlD RESIDENT 
NAS c.cU Field 
,JacluonvU'-, Flo 
Silo. 

EXPOSURE PARAj\fET'ERS 

PARAMEm< SYMIIOL VALUE 

CO~noNlOlL CS cbemkal-'pectfic 
)l«}Ul1ON ..... n: IR 200 
raACnON INGUTID FI 10',. 
~'A.CI'O. AF I 
AGE-anUl1(: RJaTAC'I: J.IL4. SA a,e-lp:cific 
AMO.Q-JJON ntA.CI1ON ADS cbemicl..i-lpectfic 
CONVDllONlAcml. CF I.OOE-{l6 
OONVIUloN fACTOI. CF l.OOE-{)9 

l.iOm'wno'IIT BW " WJ:-RSanC.a1lY "nmIT BW qe-J~dfic 

tnolUU ~UINCY EF 3S" 
nroRJQ: DUaATION ED 6 
AGl:-Ift:IC1JICnro.uuDUaAllON ED qe-lpecific 

M1E-WI.lGIlUD RJU"ACI: AnA. [21 SA..JIoof 766 

DOllIE ~a.m ru. EVENT DA... cbemical-Jpocific 

AVDAGING Tun: 

~ AT 70 
~,.,.,.,. AT 6 

(I) URQ fIX ""p<:II .... n..q .. OO)' an. in ~rUIYMI III tt.:. ..Jcul.I.i"" d" J.ho, dormolly.o.<ri1od dcw>. 

""'" SOURCE 

cbemical-lpecific 

qld.y tlSEPA, 1995 

""""'u OSEPA,I995 
lDjfrcm4ve~ USEPA,I995 

",,' USEPA,1989 
unitle .. USEPA,I995 

tr/q- lnorrmic conveniDll 

"'''' Orrtnic coovenion .. USEPA,I991 

>. USEPA,1989 
d.Yl/yeu (I] 1JSEPA,I995 

Y'~ USEPA,I995 

Y'~ 

_00 
cm2-yeul1:s- USEPA, 1992. 

nl3'lcm~~vent USErA, 1992_ 

Y'~ USErA,I991 

Y'~ USEPA,I995 

III In ...um.lu1.1il tt. donr.Ily w.a:bc>d 00.. roc dnlJmn .pl thr<>oJah 6. u. w--....,,~. h<:.fywc.,1:t ncrmolc=l.urfloo an::. cztx-d it 

..J<=UJ.1t><:I from .!rl .... ..,.. Upolurc J~"" .• nd body _ill, fur _<:II cl6 ISO pmoo., • ., I throo.h 6. poor USEPA" 1m. 

USllPA" 1919. Ezpcoauroo Fu>:on ~EPAl600liI-il~I[H3. May 1989. 

USffi'A" 19'.ll. lIum10n H".Jth Evw.lumoo MUIl .. I. ~""'rUl Guida""", ".!b.ndard o.r.uIt Expoo,." Pact..,,"; OSW1!R C\inx:t1...., 92J15.6-03. 

USEPA" 19920.. Dann..:I Ezl""'" At«4tmonl! Pnn<:lpl.oo.oJ AWliaoL",,,,., EPAl6((I/!-91/011B; Jan,.ry 1991_ 
USEP .... 199.5. SuppMI_nl-l Qui ... ,,,,," t~ RAOS; R-aiOol IV. """"'n ll""l!h RiokAl_ ....... nt B,~ktin No.3 

ABB-Envir~tnl &'rviCCI, Inc. 
SOIL_INa XI...S 

9WI96 

---------

EQUATIONS 

CANCER RISK... INT AXE (DlJ/q-day) l[ CANCER. SLOPE FACTOR. (1DJ/kJ-da1H 

HAZARD QUOTIFNr = INTAKE (mlfq-day) I R~CE DOSE (mrfkj:-U.y) 

INT AKE-JNDUTlON = CS::I: III ::I: F1 x CF II D' II ED 
BW x AT x 365 d'll.ya/yr 

INTA~ - (D~ l[ EF I AT x 365 d..ya/yeu) x S~ 

WheAl: 
S~ = SUM(SAxID/BW) 

D"-= CS x AF x ADS x CF 

Note: For nonurdnolenic erred', AT -= ED. 
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AlUchrnenl7 

DmECT CONTACT WI111 Aroll INCtDENTA-L INGESTION Of SURFACE SOIL 
CHILD RESIDENT 
NAS C«iI Jildd 

1~~Jn. 
Ske I 

CA]laNOGENlC EFIECI'S 

lNOI.CANlC 0.. "", 
00Mr0UND C*GAfflC OONCD'ITIAl1ON 

YO 

Ih'f'ylliuDl. I '.ZT 

UNITS 

mgll:g 

"" .... ORAL CANCa IlK DDMAL ""AU 
""'''''ON or [II U<GLmON USIl] 

~ .~, ,_-4.;" 
3.0E-07 •. , 1.3E-06 0.001 2.8£-09 

SlJMMARY CANCER RISK 1E-06 
II] JW-t, ... p:Uncy fu1~ ~.ppIiod W u., esr. "'*''''''''Fnic PAll •• RcInLi"" p<iI>!>C)' [.«<tII UIl <k:ori"...f in "Provioi<I<a\ CMdo.oo. f .... Ql>r.nhIsUV'Oo RiJlo:..-.a-m<>fl <f P.~y(l)ldio J\J:ornotlc lly~,' U5ni'A., 199J. 

12J liSEPA RoIaioolY ,ui""'" .poari<>l.b.~"" r.don" I" r~ """rIDOII.OO 0.1" far illOCplliOli (f'I"""",,-,I995) 
[3] CaI~ [rom "",1 esp •• I", . ~ ""_"" AhB-E. 

SOIL._INO XIS 
9127/96 

DQMAL CANcr::t.lI.!a( roTAL 

~~[l.~~ DERMAL CANCD ., .. 
"" 1.'lE-06 1.SE-06 I 

I 

, 

I 

, 

, 

I 

I 

I 

I 

I 

1E-06 lE-06 



Alhcbment'l 

DIRE(."T CONTACT Willi AND INClIlENTAL INGESTION OF SURFACE SOIL 

UfILD RESIDENT 
NAS CedI FJdd 
IacilooyUlt, n. 
Ske I 

NONC'..ARClNOGmJ: C EFFECI'S 

loo.GANIC 01. ""L 

""""""" OI.GANIC IXlNcnttllllON 

"0 
A.Umoar I ." 
• ayWulD I '.17 
TIU'H 0 973000 

""''' INTAkE 

:~o.~ 

""I\;< 04.2E-05 

m<il<& 3.SE-06 

""I\;< 1.2E--02 

SUMMARY I1A7...ARD INDEX 
[J] IlSEPA Rejl<x1 JV l"~do.llOO 1p<'Cif1Ctl ah.~on r.<ton r:L I" fCO" ccp"".nd O,l~ fcc inorll&"'<I (NO'o'Cmi;.e.r,l99:S) 

[2J c.]ouIo,W f=m "'""'" IUD •. 
ND = 00 ........ ""..,Jo,.b ... 

Al:IH·Envimnmetllol s.,,;.i~. Jr.e 
SOIL_IN(J XLS 

91211% 

O&AL .... 
.. .,.. .... 
0." 

HAZUD 'DMAL INTA« 'UMAL HUAID toUL 

QOOTIn<T ,u.lI(lJ ~~~ ~(lJ QOOn"" HAZ.W> 

"""'''''''' DDMAL , ~~"'" 
10E-Ol 0.001 04.0E..o7 ....... 9.9E-02 2.0E-OI 

6.9E-04 (l.001 3.3E-08 .- 6.6E-04 I.04E.{l3 

41E--Ol 0.01 1.2E--03 0." 04.0E.@: 04.5E-Ol 

5E-Q! IE-Q! 7E-01 



EXPOSURB PARAMETERS EQUATIONS 

SYMBOL VALUB UNITS 1 SOURCE 

I &?.m,cd,- I 
C 

PEF 
CA 
1R 

SW 
ET b 
EF 
ED 
CF 

AT 
AT - 

PARAMETER 

AfiB-Environmental Services, Inc 

SURF_INH.XLS 

9/30/96 

Atl~chment 8 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
NAS etten FWd 
JllCbonville, Fl. 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOIL CONCENTIlATION C 
PART. ru.fiSSION FACTOR PEF 
CONCI'NTRATION IN AIR CA 
INHALATION RATE IR 
BODYWElGHf BW 
EXPOSURE TIME ET 
EXPOSURE FREQUENCY EF 
EXPOSURE DURATION ED 
CONVERSION FACTOR CF 
AVERAGING TIME 

CANCER AT 
NONCANCER AT 

VALUE 

cbemica1-spedfic 

I.24E+09 

chemical-specific 
0.625 

15 
24 

350 

6 

0.001 

70 

6 

[1] PEP hu been derived in the PEP Appendix to thill report. 

UNITS SOURCE 
cnemlcal-

5pecific 

ml/kg default [1] 

mg/rnl 

m!/hour USEPA,I995 
kg USEPA, 1991 

houn/day Assumption 

days/year USEPA, 1991 

yean USEPA, 1991 
mg/ug Organic! only 

yean USEPA,I991 
Y¢AU USEPA,I991 

USEPA, 1991. Human Health Evalul.tion Manual, Supplemenlal Guidance: ~Standard Default Exposure 

Factorg~; OSWER Directive 92&5.6-03. 

USEPA, 1995. SupplemenLaI Guidance to RAGS: Region 4 Bulletin.. Bulletin No.3, November 1995. 

ABB~Environmental Services, Inc 
SURF _INH.XLS 
9/30/96 

\ 

EQUATIONS 

CA,/'OCEK RISK"" IN!' A,KE (mtlke....,.) I INHALATION CANCER SLOPE FACfOK (DIC!1Ia'..,rl 

HAZARD QUOI'IENT =' INTAKE (m,Ik,-d.y) I INHAL\TION REFERENCE DOSE (mSIk,-day) 

INT'AK£ =< CAJ:IJtIETIEFI1m 

JlW J: AT I)05'-,./yr 

""~, 
CA _ c][ CF J: (ll1EF) 

,... .. 
For ~no.:f'II6c flrKUI AT '" KD 
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Attachment R 

INHALA?TON OF PARTICULATES - SURFACE SOIL 
CITILD RESIDENT 
NAS Cecil Field 
.Jack.son”iue, FL 

CARCINOGENIC EFFECTS 

( 

B@Ii”lll 

INORGANIC OR 
ORGANIC 

vo 

SUMMARYCA 2E-10 

ABB-Environmental Services, Inc. 
SURF_INH.XLS 
9/30/96 

AttachmentS 

INHALATION OF PARTICULATES - SURFACE SOIL 
CIDLD RESIDENT 
NAS Cecil Field 
Jacksonville, Fl. 

CARCINOGENIC EFFECTS 

INORGANIC OR 
COJ\.fPOUND ORGANIC 

110 

SOlL 
CONCENTRATION 

Beryllium I 0.27 

NE - no~ ey!!]uated -'----- _ . 

ABB-Environmenlal Services. Inc. 
SURF _INH.xLS 
9/30/96 

-- -- -

) 

AIR INfAKE INUALATION CANCER 
UNITS CONCENl'RATION (mll~IlY~ CSF IUS" 

(m.fm3
) m,'''-du)-I 

mg/kg 2.18E-iO 1.8E-II 8.4 1.5E-IO 

SUMMARY CANCER RISK 2E-IO 
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ABB-Environ 
SURF_INH.X 
9130196 

Attachmt'nt 8 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
NAS Cocil V,eId 
JacksoDTille) Fl. 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 
COMPOUND ORGANIC CONCENTRATION 

I/O 

Antimony I 3.25 

Beryllium I 0.27 

TRPII 0 973000 

I f!i\' \l1 'no Itl 'ab~b':" 
L::i 

UNITS AIR INTAKE INIIALA nON nAZAlID 
CONcmTRATION ( .... /ko· ... 'l lllD Quonmr 

(ma/ml) ( ... 1 ...... ,) 

mglkg 2. 62E-09 2.5E-09 NO 
mg/kg 2.1SE-to 2.1E-10 ND 

ug/kg 7.S5E-07 7.5E-07 ND 

I 

SUMMARY HAZARD INDEX OE+(10 
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