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OF Degrees Fahrenheit

°C Degrees Celsius

amsl Above mean sea level

AOC Area of concern

AST Aboveground storage tank

ASTM American Society for Testing and Materials

ATSDR Agency for Toxic Substances and Disease Registry
,

AWQC Ambient Water Quality Criterion

BAF Bioaccumulation Factor

BERA Baseline Ecological Risk Assessment

bgs Below ground surface

BSAF Biota Sediment Accumulation Factor

BTOR Below top of riser

Cal EPA California Environmental Protection Agency

• CCME Canadian Council of Ministers of the Environment

CDI Chronic daily intake

CEC Cation exchange capacity

CSF Cancer slope factor

CLEAN Comprehensive Long-term Environmental Action Navy.

CMS Corrective Measures Study

cm Centimeter

cm2 Square centimeters

COC Chemical of concern

COPC Chemical of potential concern

cPAH Carcinogenic polycyclic aromatic hydrocarbon

CSF Cancer slope factor

CSM Conceptual site model

CTE Central tendency exposure

CTO Contract Task Order

DAevent Absorbed dose per event

DDT Dichiara diphenyl-trichlaroethane

DI Deionized.

• DO Dissolved oxygen
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EC
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Eco-SSL
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EEQ

EMR

EP

EPC

EPD

ERA

\ ESL

EU

FOL
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HA
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Direct Push Technology

Defense Reutilization and Marketing Office

Environment Canada

Effects Concentration for 10% of the test population

Effects Concentration for 20% of the test population

Effects Concentration for 25% of the test population

Effects concentration for 50% of the test population

,U.S. EPA Ecological Soil Screening Level

Environmental Data Quality Levels

Ecological Effects Quotient

Environmental Monitoring Reports

Extraction Procedure

Exposure point concentration

Environmental Protection Department

Ecological Risk Assessment

Ecological screening level

Exposure unit

Field Operations Leader

Gallons per minute

Hand augering

Health and Safety Plan

Health Effects Assessment Summary Tables

Human health risk assessment

Hazard Index

Hazard Quotient

Installation Assessment

Initial Assessment Study

Incremental lifetime cancer risk.

Indiana Department of Environmental Management

Indiana Department of Natural Resources

Integrated Risk Information System

Soil-water partition coefficient

Kilogram

Organic matter-water partition coefficient

Lethal Concentration (for 50% of the test population)
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LCS

LOAEL

LOEC

MATC

MCL

mg

mg/kg

mg/L

MI/HR

MRL

MS

MSCM

MSD

MV

NAD27

NAVD88

NAVFAC EFD SOUTH

NCEA

NECC

NEESA

NOAA

NOAEL

NOEC

NSWC

NTU

OECD

OMOE

OPPTS

ORNL

ORP

OSWER

PAH

PCB

PEC

PEF

PID
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Laboratory control sample

Lowest .observable adverse effects level

Lowest observed effect concentration

Maximum Acceptable Toxicant Concentration.

Maximum Contaminant Level

milligrams

milligrams per kilogram

milligram per liter

miles per hour

Minimal Risk Level

Matrix Spike

miliiSiemens per centimeter

Matrix spike duplicate

millivolts

1927 North American Datum

1988 North American Vertical Datum

Naval Facilities Engineering Field Division South

National Center for Environmental Assessment

Nutrient and energy cycling check

Naval Energy and Environmental Support Activity

National Oceanic and Atmospheric Administration

No Observable Adverse Effects. Level

No Observed Effect Concentration

Naval Surface Warfare Center

Nephelometric turbidity unit

Organization of Economic Cooperation and Development

Ontario Ministry of the Environment

Office of Prevention, Pesticides, and Toxic Substances

Oak Ridge National Laboratory

Oxidation-reduction potential

Office of Solid Waste and Emergency Response

Polycyclic aromatic hydrocarbon

Polychlorinated Biphenyl

Probable effects concentration'

Particulate emission factor

Photo ionization detector
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U.S. FWS

USACE

UTL

VOC

WQC

WQS
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United States Fish and Wildlife Service

United States Army Corps of Engineers

Upper tolerance limit

Volatile Organic Compound

Water Quality Criteria

Water Quality Standard
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FIGURE A-1
SWMU15PHOTOGRAPHS

Figure A-1 A 158800 /003/004/005
(27 NE) Open gravel area parallel
with railroad tracks which slope
down to gravel lot. (12/9/04)

Figure A-1 C 15S808/09/1 0 (68 E) Open
gravel lot. Location of former USTs.
(12/8/04)

Figure A-18 15S802/06/07 (219 SW) Slope
at base of railroad tracks along the open gravel
lot (12/8104)

Figure A-1D 15S811/12/13 (111 E) Open
gravel lot. (12/8/04)



FIGURE A-1
SWMU15PHOTOGRAPHS

Figure A-1 E 155819/20/21/22/23 (305
W) Open grass power line with woods

on each side. (12/10/04)

Figure A-1G 1558029 (1995) Open grassy
area next to tree line on upper slope. (12/9/04)

FigureA-1F15S8027 (1265E) 4"Thic
concrete pad between building 3330 and
aspha parking Jot. (12/1 /04)

Figure A-1 H 1558031 (218 SW) Open grassy
area next to tree line on upper slope. ( 2/9/04)



FIGURE A-1
SWMU15PHOTOGRAPHS

Figure A-11 15SB032/035 (167 S) Open
Grassy Slope on Power Line Down to
Stream. Tree lined on both sides.
( 2/9/04 )

Figu re A-1 K 15SB0421043/044 (17 ) Asphal
Parking Lot at Building 3330.

Figure A-1J 15SB39/40 (347 ) Open grass
power lines with woods on each side.
( 2110/04)

Figure A-l L 15SB045/046/047/048 (46 E)
Open grassy area with power line between
road and tree line. (12110/04)



FIGURE A-1
SWMU15PHOTOGRAPHS

Figure A-1 M 15SB046 Peat Materal.
(12110104)

Figure A- 0 5SB53/57/61 (18 N) Open
grassy power line bordered by woods on both
sides. (12104)

Figure A·1 15SB046 PeatType Material.

Figure A·l B 15SB59 284 W
Just inside woods near wet depression (12104)



FIGURE A-1
SWMU15PHOTOGRAPHS

Figure A- C 15S861 (193 S) Just inside
woods. Medium tree canopy. (12/04) FigureA-1DAOCW (10N) .

Typical setting at the SWV1U 15 landfill.
Medium canopy with grassy understory.
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FIGURE A-2
SWMU15PHOTOGRAPHS

Figure A-2A: Upstream 1SSWSD001

F'gure A-2C: Storm sewer 15ST004 at location
1SSWSD004

Figure A-2B: Upstream' SSWSD002

Figure A2D: Downs ream 5SWSDOOS



FIGURE A-2
SWMU15PHOTOGRAPHS

Figure A-2E: Upstream 15SWSD005

Figure A-2G: Upstream 15SWSD009

Figure A-2F: Upstream 15SWSD006

Figure A-2H: Storm sewer 15ST01 0 at
location 15SWSD010



FIGURE A-2
SWMU15PHOTOGRAPHS

Figure A-21: Storm sewer 15ST01 at location
15SWSD011

Figure A-2K: Upstream 15SWSDO 4

Figure A-2J: Upstream 15SWSD013

Figure A-2L: Upstream 15SWSD015



FIGURE A-2
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F;gure A-2M: Upstream 15SWSDO 6

Figure A-20: Uostream 15SWSD018

Figure A-2 Upstream 15SWSD017

Figure A-2P: Upstream 15SWSDO 9



FIGURE A-2
SWMU15PHOTOGRAPHS

(Not Used Directory)

IMG_1082: Close-up of 15TW 05 at ocation
5S8035

Fgure A-2A: Showing sampling of 15TWOO5
at 15S8035
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Remarks

BORING No.: I $ sa 00 I
DATE: ·1g.-9 ':'04-
GEOLOGIST: ..:c:.::o~N~n:....- _
DRILLER: MC. •EArLl..

BORING lOG

MATERIAL DESCRIPTION

5-2
e

Sa DepIb Blows I SaffipIe lhhoIogy
No. (Ft.) 6' OI'.ROO Reco..... Change
and 01' (%) I (DepthlFt.)

Tn><' Run S;lmple 01'
ROD· No. l.ength Sc¥-.ed

Interval

["II:} Tetrn Tech NUS. Inc..

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N-12-45--~----
DRILLING COMPANY: EFS, INC.

-..;.....:.:....;..:..:.~---'------DRILLING RIG: OPT RIG

e,

, When rock coiing. ,enter rod< brokeness.
ee Indude monitor reading in 6 foot inlelVals @ borehole. Increase reading frequency if elevated reponse read.Remarks: _. ---'-__-'-- ~ _

Drilling Area ,----__
Background (ppm):IO L

WeIlI.D, #: _,/No _--IG.__
YesConverted to Well:

e·

\ .



Page' --.L of _,_

;;.
': .

o

'Remarks

c~~t~IM (.
He EA-lA.

BORING No.:
,DATE:
GEOLOGIST:
DRILLER:

BORING ,lOG

MATERIAL DESCRIPTION
Depth Blows I Sample
(Ft.) , 6" 0( ROD Reco"",,
0( (%) I

Run Sample
No. Length

[1t:]Te'<aTech NUS, Inc.
PROjECT NAME: NSWC CRANE------------PROJECT NUMBER: N1245----------DRILLING COMPANY: EFS, INC.--'-....,....-------DRILLING RIG: OPT RIG

• When rock coring, enter rock brokeness.
., b1dude monilor reading in 6 foot intervals' @ borehole. ,Increase reading frequency jf elevated reponse read.

, Hemarks:_'-- -----------'--~----

Drilliilg Area
Background (ppm):I-o-'e

Converted to Well: Yes No WeIlI.D. #: __-l'-.:.S~I~"'-J~Q~O....· L2'-- _



. Page ---L of L

Remarks

BORING NO.:\SSBCJ:::> 3
DATE: 1~-9-Q4
GEOLOGIST: ...;:C..::O..;,.;NT..;,.;I ---'-__

DRILLER: Hc.FA.VL·

BORING·LOG

MATERIAL DESCRIPTION
Depth Blows I 5ampIe Uthology
(Fl.) 6' or R90 Recovety Chang<i
or (Ok) I (OepIh/FL)

R_ 5ampIe or
No. length Screened

lnle<Val

[11:) Tetra Tech NU,S. loc,

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: .-N;..,..12-4.....;.5...,--~.=:-----

DRILLING COMPANY: ..;:E;.:...FS;:.:•..;;;IN..:.;C;..:.. _

DRILLING RIG: OPT RIG .

6-1 0 :?fz.

2' .

~o

()

~. 0

b I· e
"E'bT

(p

CD'

e)

e·

e
• When rock corin·g, en·ter rock brokeness.

•• Include monilor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

.Remarks:----...;..,....---------------------
Drilling Area .--__

Background (ppm):1 0 ) I

Converted to Well: Yes No --'---
Well 10. #: _



Page -L of ,_,_

, Remarks

BORING No.: f 5" 52QO 1-
DATE: '~~9-04 •GEOLOGIST: _C_O_NTI , _.~
DRILLER: ~ (. FA. u.

BORING lOG

MATERIAL DESCRIPTION

o

eJI----+--+--------.,....---t--t----'--'------+--+--t-t---t

. ,
b
BoTM

Oeplh Blows I Sample Lithology
(FL) 6" or ROD Recowry Change
or (%) I (Depth'F\.)

Run· Sample' or
No. Length Sc:1'eened

Interval

[-rt:] Tet,a Tech NUS. Inc.

PROJECT NAME: NSWC CRANE----------PROJECT NUMBER: N1245----------DRILLING COMPANY: EFS, INC.
-'-~--:"':"-_-'----ORILLING BIG: OPT RIG

2.'t--=-t--;r----::Tt---t-

• When rod<: coring, enter rock brokeness.
. "".Indude monitor reading in 6 fool inlelVals @. borehole: Increase reading frequency if elevated reponse read.
.Remarks: .-------------------------

.Drilling Area r--:::--.

'. Background (ppm):1 0 •.

Converted.to Well: Yes No --'--- WeIlI.D. ##:.,--__~--------



()

Page -L of -'-

Remarks
...

u
s
C
S

BORING.No.: . Issec:p5'
DATE: ~~l&t?'lIu.COu.:IO~4,,-·.~ _
GEOLOGIST: .-=c..::;o,;.:.NTI.:,:.-_--:-_-'-- _

DRILLER: . ·Me-FA.u...

BOBING:lOG

MATERIALDESCRIPTION

LcO:E T/Iv.1·

BIuJ 5f\.l-Jb: 1:>.t-lD RC)A. /::)

Sc.-.ed·
Interval

Lithology
Change

(DepthIFt.)

Depth Blows I Sample

(FL) 6· Of ROO Reco
C)( (%) I

Run Sample

No. Len9th

[11:) Tetra Tech NUS, Inc.

PROJECT NAME: ..;.;N~SW~C...:.C.;..::RAN...:::.;;.=E=---- _
PROJECT NUMB,ER: N1245-=:::-:----------DRILLING COMPANY: EFS, INC.---'----'-'------DRILLING RIG: OPT RIG

~~ 0
I---:-o:::-lf--'-f----;;t"i----t- --1i-~-T'--+:,..--+------------11-+k..t-0---,'5==;r=------f--f-.:......t-t--I

.FH..L :

•

."

• When rock Coring. enter rOck bi"okeness~

•• Include monitor reading in 6 foot intervals @ bore~e.. Increase reading frequency if e1.evated repon~e read

Remarks:_-'- ~.:..- _• Converted to Well: Yes No
_.1::.--'---

Drilling Area .--__
Background (ppm):1 Q

WeIlI.D. II: ..:--_



Page -L of _'_.

Remarks

16 121<:& .,~,..•-CONTI· . _

Mc..EA.lA..

BORING No.:
DATE:
GEOLOGIST:

--'--------~---:--DRILLER:

BORING LOG

MATERIAL DESCRIPTION
Depth Blows I Sample LIthology
(FL) 6' 0< ROD Recowery Ct>ange

(%) I· (DepthiFL)
.SamPIe or.
lengll\ Screened

Interval

S-2
£

11135 .

[-.:I:J Telra Ted, NUS,lnc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N'-12";';4""'5-~-----

. DRILLING COMPANY: EFS, INC.
~~~=---------DRI(...l.ING FUG: OPT RIG

• When rOck coring, enter rock brokeness.
•• Include monitor reading in 6 fool intelVals @ borehole. Increase reading frequency if elevated reponse :ead.
Hemarks: ------------- _

Drilling Area
Background (ppm):\-D-=--I •

Converted to Well: Yes No ---- Well 1.0. #: ·....!.1-=5~TL..JoI:\A,l.IJ..30QQ..l::..o~<:,""-----_



Page _,_ of _'_

b

BORING No.: IS saoo'3=
DATE: 1::l.\gt04:
GEOLOGIST: ...:C...:O....NT....I _

DRILLER: MC.EA.u

BORING LOG

MATERIAL DESCRIPTION

'2J2. I '1.

'3tO'

$-1
(! 0

Depth Blows/ Sample Uthology
No. (Ft.) 6" or ROD Reeove Change
and or (%1 / (DepthIFt.)

Type Run Sample' or Remarks
ROD' 'No. Length Screened

InI8fVal

("R:;) Tetra Tech NUS, Inc

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: .,....·N-12-4-5~~----.,....

DRILLINGCO~PANY: ....EF.....S;...:.......IN....C..... --'-

DRILLING RIG: OpT RIG•

el

" When rock coring', enter rock brokeness: ( . . ..

•• Incl!-,de monitor reading in 6 loot intervals @ borehole. Increase reading frequency if elevated reponse read.

Hemarks: ~----.......,..-__------------

Ie·
Converted to Well: Yes No --¥-,.--

Drilling Area _

, Background (ppm):I.,--_

WeIlI.D. #: ....:.-__-'-,-__



o
o

PIOIFIO Reading (ppm)

Page _,_ of _,_

c6~IB'04:e
He FAlA.

u
s
C Remarks
S

.BORING No.:
DATE:
GEOLOGIST:

. DRILLER:

BORING. LOG

MATERIAL DESCRIPTION·

3'±'

o ~2

_s

$amp Depth 810wsl Sample Uthotogy

No. (Ft.) 60 or ROO Reco . Change

and or (%1 1 (OepthlFt.)

Yl'i? Run Sample or
ROO· No. Length Screened

Interval

("11::] Telf. Tech NUS, Inc.

PROJECT NAME: NSWC Ci'tANE .

PROJECT NUMBER: .N1245----------DRILLING COMPANY: .EFS, INC_
-""""":---~------DRILLING RIG: OPT RIG

q'

R~

\t-......j~--t---::+------t Ii
BOi

.... '

o When rock ·coring, enter rock brokeness.

••.Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:---:-------'------------'---------
Drilling Area~_-.

Background (ppm):1 0 'e
Converted to Well: Yes No ---...=;.-- Well J.D. #:----,----------



()

Page l of _,1_

Remarks

5' R,IS£4l
s ( sc..P.

Towa- '0

"I5SBCca

,~ 0

CQNTI

Mc..F~lA...,

'1~18104

BORING No.:
DATE:
GEOLOGIST: -'------------DRILLE;R:

BORING lOG

MATERIAL DESCRIPTION

1'0

M 0

3.%
, 4

Depth Blows I Sample Lithology
No. (FL) 6·'orROO Recowry 'Change

and or ,(%) I (DepthlFt:)
ype Run ,Sample
ROD, No. Length

5-1 0 '2.;2
'«;2

"20

[~J Telra Tech N~S. Inc

PROJECT NAME: ,NSWC CRANE
PROJECT NUMBER: -N-12-4-S-------

DRILLING COMPANy: EFS.INC~
~";;:':"';':"":";";""-'---'----

DRILLING RIG: OPT RIG

"-~--+--7+--1'~~Io--_-+---.. I<Q;_~K;;...;F.-..~--.. +0""""'t-"""+--+--t
EdTM

•

•

.'
• When rock coring, enter rock brokeness.

•• Indude monitorreading in 6 foot intervals @ borehole, Increase ~eading lreqtiency if elevatEid reponse read.

Remarks:-_--:..._---------------------
Drilling Area 'r-'-=---,

,Background (ppm):I' 0

Converted to Well: Yes No -----,-- Well to. It: _--!1.....5.LT.J......!.\N~oo9=:l.'_, _

\



o
o

a

o

.Page _,_ of _,_

Remarks

9: 1401'>r~~. D
a

BORING No.: , 5 SBC 10DATE: -&.;:1,7;1=-=_::.:8:=:·;..::..;,:::.0-'-.=40---------.
GEOLOGIST: CONTI - .- - .~
DRILLER: ~c. Fp....u..

~ C.L&'('E:<S~ts.N b
s . t-J

BORING 'LOG.

. MATERIAL DESCRIPTION

3

Lithology
Change

(DopthlFt.)
CK

Screened
·lntental

5.S

Depth Blows I Sample
6" 0< Rao Reco""

(%) ./
Samplo
length

5-2
e

12;.
«J-s

.[1\:) Tel'" Tech NUS,lnc.

PROJECT NAME: _N;,.;;.SW---.,;.C-,C-,RAN-,-,-E~ ~
PROJECT NUMBER: -,N;,.;;.12~4;,.;;.5_-,-,- -..:.....
DRILLING COMPANV:EFs. INC.--'-----------.DRILLING RIG: . OPT RIG

q.5
t-~I---t-~--70+-~-4~EF.~ .

BOTJ-.\
I---'-i..---i-----:,,-f-----'! I----+---f------------+-I----..,.-----t--t--t-t--I

• When rOCk coring, enter rOck brokeness.
•• Ihclude monitor reading in 6 fool intervals @ borehole. Increase readjn~l" frequency if elevaled reponse read.
Remarks:---'-------:---------'---_.:.-_---------

Drilling Area
Background (ppm):I-o-----.'.

Converted to Well: Yes· No __..<.7__ ' WeIlI.D. It: --:- _



Page _.,_ of _,_

BORING No~: IS SBCII
DATE: ...L.:,;;).~,~""(~Q=4.L.1-.--'---':'--

GEOLOGIST: CONTI
...:..::..;:.;..:~------------

DRILLER: Hc:.FA.u..

BORING lOG .

MATERIAL DESCRIPTION
Depth Blows I Sample Uthology
(A.) 6-o<RQD Roco Change

01' (%) I (DepthlFt.)
. Run 5ample or Remarks
No. lenQth Screened

Interval

("II:;J Tetra Tech NUS, Inc.

PROJECT NAME: NSWC CRANE----------PROJECT NUMBER: . N124S
DRILLING COMPANY: -e-FS-.-IN.....C-.------

DRILLING RIG: OPT RIG

.5-1
0 2/1-e k(OtS.T

. ID3S
2

\255501 I 0002-
FIlA..

TO
5-2 3.~ s ~~b'( Stl.T ? F ct..Le 4 ~t±.;.

1°40
eRN 15SS0l' 01c:4J

SluYGtA'< '".. . ..... . 0
,

CG, Co
813M
~.

b'

e.
Drilling Area _:--,

Bac.kground (ppm):IO

Converted to Well: Yes No _..=:..-_- Well 1..0. #: __----------



•

Page _1_· of L
BORING No.:' IS SBQ' 6.'
DATE: --=I=-~..:::-.;:;;;;~;.;::I,-"-"O~4------.
GEOLOGIST: CONTI :. c'

DRILLER· t..{c.. FAJ..L

BORING LOG
("11:] Tetra Tech NUS, Inc

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: ";';N-"-12-4";';S~~'------
DRILLING COMPANY: EFS, INC."---'---------DRILLING RIG· OPT RIG .

~

"

MATERIAL DESCRIPTION PIDIFlO Reading (ppmISample Depth Blows I Sample Uthology
:5 ':ci< ,,;.; ..:.... <: .'" '.<' U ~;@.No. (Ft.) 6' or ROD Recovery Change

;';: ,.,> S ~
and or (%) I (DepttllFt.) :~'I';'';:. 'f·,:"" '."" ..... C

~
Type 01 Run Sample t: Remarks o(

or ,:.<,,'C,: ,',':"".' . CDhROD· 'No. Length Screened

,{~i
S ~!)Inte<Val ',:':' ';;'~';';.

?~~I . ~E~

"':'~",'.,{::
::.eug

ii(D3
.,:;< ' I~ ;.$;~:~~':'1;,"':~ :"., .". :Y:'<,:J.:~;:.>::

So-I V M

~y
'RD""-I:) GaA.\.ifC.L.

~ 0 ')../2.- {)aJSE. S~~f:)'t' ~l\.•TIS I LTy SM MOIST(FILl.'\? 0
lcoc: V :2.'j

F. S,\.~(:) iO:>K2.
' lSSS C'l\ :l.C'DD2\ ()IV, --

c;RA.~ QA.I(E-'t" S~D - .--I

6~+__ SQFT
. .

~ hTo Tb Me/Sf :-'>~ .

V 3* ~
..5-2'

0e 4- &I.J c.. LA.YE..t" $ll.-T'( Te. Ml unfSr
1010 V M ·$/v.JC ~

lOOt:.snFF 1"5S801";).~~iJICl
V 8dT"fi,( 1- -..J

~ tD
0,.

V ~

.V
'V
V

." V
!V
V

"

V ;

V " "

V
...V

V
V ~

,

V

Drilling Area _:::--,
Background (ppm):1 0 'e.

Converted to Well: Yes' No WeIlI.D. #: _



Page _,_ of_'_

Remarks

f!5SS0f 30002

BORiNG No.: 15sBO13
DATE: ';;)-5-04
GEOLOGIST:' CONTI...;....:...;....:-'--------,------
DRILLER: ~c t:A.U-

BOBINGLOG

MATERIAL DESCRIPTION
Depth BIOWGI Sample lithology
(FL) 6' or ROD Reco""ry Change
or ('%) I (DepthlFt.)

Run Sample or
No. length Screened

Inte<vat

["~) Tetm Tech NUS. Inc.

PROJECT NAME: _N_S_W_C_C;....R_AN'""-E ~

PROJECT NUMBER: N1245
..,.-,..;-_........._-----

DRILLING COMPANY: ;....~_S~._IN-.;C_. --'-_

ORILlING RIG: OPT RIG

•

•

•
• When rOCk coring: enter rOck brokeriess.

•• Indude monitor reading in 6 loot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:.,-- '-- _
. Drilling Area _-

Background (ppm):1 0

Converted to Well: Yes No _.....=0..__ WeIlI.D:#: _

r



Page --L of _1_

o

Remarks

BORtNGNo.:ISSt3Q\4
DATE: .\"2.":'11-04 •
GEOLOGIST: ....:;c.;.:.O.;.,;.NTI~--.,;... '.. _~
DRILLER: keEl. L&

BORING lOG

. MATERIAL DESCRIPTION
Uthology
chai.ge

(0epthIFt.)

Depth Blows I Sample
(Ft.). 6" or ROO Recove
Of (%) I

Run Sample
No. length.

["lb) Telm Tech NUS, Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER:. -N-'-12-4-'-S-'-.~~----
DRILLING COMPANy: EFS, INC.
ORILLING RIG: "-O--P-'T-Rl-G-------

• When roCk coring. enler roCk brokeness.
•• Indude monitor reading in 6 1001 intervals @ borehole. Increase reading Irequency if elevaled reponse read.

..Remarks:-------..,......,....,......,..---------------'---
Drilling Area __......

Background (ppm>:1 0 '•

Converted to Well: WeIlI.D. #: _



o

Page l of-L

o

Remarks

BORING No.: l5S80IS
DATE: --';'\=~":=_::.I:\::::::\"'_U;.O""4:"'·-------

GEOLOGIST: -.::C;.::O..:.:NTI..:.:- _

DRILLER: Me., Ei\lA...

'< (Fll.Q

BORING··LOG

MATERIAL DESCRIPTION·
Depth Blows I Sample Uthology

No. : (R.I· 6" or ROD Ro<:o""'Y Change
.and or (%1 I (Dep1h/Ft.1
ype Run Sample or

. ROD No. Length Screened·

Interval

.. [11:;) Tel<aTechNUS.lnc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N-12-4-5--=~---'-'---

DRILLING QOMPANY:: EFS,INC.·
-.;;.:...~=--------

DRILLING RIG: OPT RIG

•

.'
" When roCk coring, enler rock brokeness.

"" Include monilor reading in 6 fool intelVflls @ borehole. Increase reading frequency ~ elevated reponseread.

Hemarks: _
Drilling Area r----,

Background (ppm):1 a

Converted to Well: . Yes \7 Well 1.0. #: _



'f

b

Page _,_ of _,_

BORING NO.:15SBO16
DATE:' l~-I ,-04 .',
GEOLOGIST: CONTI " ,~

------------- ,,<

DRILLER: , McFAKc

BORING LOG

MATERIAL DESCRIPTION

To

.)
~--~_f---------_+__+------_t___t_;r_+-_t

Depth Blows I Sample Uthology
No. (Ft.) 6" or ROO Reco Change
and or (%) , I (DepthiFq

Type Run Sample or Remarks
ROD, No. Length SCO'--S

lot_

("11:;) Te'ra,Tech NUS. Inc..

PROJECT NAME: _N...;;.S...;.;W...;;.C-=c-=R-=AN~e-,--_-,--_--,-
PROJECT NUMBER: N1245
DRILLING COMPANY: -=e-=Fs=-,...;;.IN-C-.----'----

DRILLING RIG: OPT RIG

" When rock cOring, enter rOCk brokeness.

"" lndudemonitor reading in 6 foot intervals @ borehole. Increase reading frequenCy if elevated reponse read.

Remarks:-------'--------------------'-----
Drilling Area

Background (ppm):Ir---=O-.

Converted to Well: Yes No ----"---
Well 1.0. #: _



Page-Lofl

P1D/FW Readi.ng (ppm

Remar:ks

BORING No.: -..:..'SSB=......".O.....13..,....'--- _
DATE: 12-1\-%
.GEOLOGIST:· -C....:O-=NTI:.....:..J......,.=+----------'--~

DRILLER: McE,.."u.

BORING lOG

MATERIAL DESCRIPTION
Depth BlOW6 I Sample Utholo!Jy
(Ft.) 6" or ROO Recovery a.ailge.
or (%) I (OepthIFt.)

.Run Sample or
: No. length Screened

Interval

("R:] Teka tech NUS, Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: ~N:-:-12-4-5-------

DRILLING COMPANY: EFS, INC•.
-.;;.:....--"-~------

ORILLING RIG: OPT RIG•

•

•
• When rock coring, enter rock brokeness.

.~ Indud~ mdnitor reading in 6 foot intervals @ ~rehole_ Increase reading fr~uency if elevated reponse read.

Remarks: • .S:>..mp.~ LDC.. _ f',.~' .
. Drilling Area

Background (ppm):1"0--1

Converted to Well: Yes No ---- WeIlI.D. #: _



••

.Remarks

.Page -.L of _,_

BORING No.: '5~B61~DATE' ---Lt-!ll!2~-="t1...._uO'"'4-.J-.=.. -----.:....---.•.
GEOLOGIST: coNn . . ;. _~

....:...;~~---------DRILLER: M c. FAu...

BORING· LOG

MATERIAL DESCRIPTION

. FcrrM

Oeptb Blows I Sample
.(R.) 6' or Rao Reco

or (%) I
Run Sample
.No. Loinglh

.('11:] Tetra T";h NUS. Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -.N..,-12-4-S-"'-'------
DRILLING COMpANY: ~E.,.,..FS--,._IN_C_. _
DRILLING RIG: . OPT RIG

• When rod< cOring. enter rock brokeness.
•• Include monitor reading in 6 foot intervals @ borehole. 'ncrease r~adjng frequency ii elevated repo~~e read. .Hemarks: '-- _

Drilling Area
Background (ppm):I-C---1e;

Converted to Well: Yes·
--'---

No.·· ~ WeIlI.D. #: --,__



Page-l- of _,_ '

BORING No.: :;ssB Dig
DATE: lOt- 10- 04
GEOLOGIST:, coNTi

~~-'----------'---
DfHLLER: ",,'Mc.Et...u.

(';R..A\Ja... ANb
R(X)t.~S

BORING ,[O'G

MATERIAL DESCRIPTION

Srtff

, To

Depth Blows I Sample Uthology
(Ft.I, 6" Of'ROD Reco Change

Of' (%1 I (DeplhlFt.1
Run samPle, Of'
No. Length SCreened

Interval

No.
and
ype
RQD

., ,.,'"

s-z
e

["11:;] Tetra Tech NUS. Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -::-N:-12-4~5'-------

DRILLING COMPANY: EFS, INC.--"----'--------DRILLING RIG: OPT RIG

:J./ J.. I~o_ '-+---+e-:--::::-+~~T-:':::.=-=-:-~~:.=...t--ft-'"",""",~:....:...;::==t---t-'''-t--t---+--t

t====t--i~--7"'i~--+~:..Q.~-~~~~~~~~L--,-~~~~-lJ~~~~k..U

•

• When roCk coring, ,enler rock brokeness.

"" Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

• Hemark~:_~ ..,-- _
Drilling Area

Backgr()und (ppm):I-,-0---',1

,'Converted to Well: Yes No Welll.D. #: --'- _



••

Page '-.L of _,_

15SBo?:.o

. Remarks

1il.-\Q~04- .•
coNn ': ."
M(,~A.LL

/

BORING No.:
DATE: .
GEOLOGIST:
DRILLER:

BORI'NG LOG

MATERIAL DESCRIPTION

r.:.'

Depth Illows f SamPte UthoIogy
No.· (Ft.) 6"0. ROO Recovery Change
and Of' (%) f (OeplhlFt.)

)'pO Run Sample. Of

ROO No. Lengib S<:rilened
. lntetval

s-~
e

132J)

['11:) Tetra Tech NUS. Inc.

PROJECTNAME: ...;..N~S.;.;;W..:.C~C..;R.;..:AN..:.E,=--- _
.PROJECT NUMBER: N1245
DRILLING COMPANY: ....e.....FS-,-IN-C-.------

DRILLING RIG: OPT RIG·

" When rock coring, enter rock brokeness.

•, 'ndude monitor reading in 6 fool intervals @ borehole. Increase reading frequency' if elevated reponse read.

Remarks: .
--~----------,------.,...--~-----

. Drilling Area ..
Background (ppm):~--"'" •

Converted to Well: Yes Well to. #:_. _
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o

o

Page _/_. of _1_

Remarks

15.ss0':2.IOoo2..

. ..., ~OT
F= ,LA.. 5<.Xt€... '0

BORING No.: \5SBO~'

DATE: IQ-IQ':"04-
GEOLOGIST: ..::c:.:;:o;.:.NTI.:...::..--..:....__--,- _

DRILLER: He.FA \6. ..

BORING LOG

MATERIAL DESCRIPTION
'lithology

Change

(~t.)
or

Screened
Interval

Depth BloWs I Sample
(Ft.). 6· or ROD Recove
,or (%) I
Run Sample
No. Length

5-1 0

(-r-t:;) Telm Tech NUS. Inc. •

PROJECT NAME: NSWC CRANE------'------PROJECT NUMBER: N1245
~-----------DRILLING COMPANY: ..;;:E;:...FS~.~IN.:..:C;:...'.__--'--'--__

ORILlING R'IG: OPT RIG

•

'.

.,

•
• When rock coring, enter rock brokeness.

•• Include monitor reading in 61001 intervals @ borehole. Increase reading frequency if elevated repo!lse read.

Hemarks: --'-'-----' '-- _
, Drilling Area~__

Background (ppm):1 0 I

Converted to Well: Yes No -...,......--
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Remarks

BORING No.: . \ SS'BOa:t .
G
DAETOEL:O.GIST . lO-la-Q4- ~•.c~. : ~C~O.;.;.NTI~·____________ ._:'
DRILLER: ·H (, FA Lt. •

BORING LOG

.MATERIAL DESCRIPTION

Of .•

Screened
Interval

Uthology
Change

(OepthlFt.)

.0epIb Blows I Sample
(Ft.) 6' or RQD Roco
or (%) I

R";' Sample
No. Length

[11:;) Tetm Tech NUS, tnc

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: ~N~12"":'45"":'-:":"":;";;~-----
DRILLING COMPANY: .EFS,INC.--'---------DRILLING RIG: OPT RIG

• When rock coring, enter rock brokimess.
•• Include monitor reading in 6 foot intervals @ borehole.. fncrease reading frequency if elevated reponse read.
.Remarks:-------------------------

Drilling Area _._---,
Background (ppm):llS::'•

vNo -_....:...--YesConverted to Well:



Remarks

FD121CC) O(
~ 02.0<':-

I\~O ~ MsD

Page_I_' of~

BORING No.: 15 S;BCY2.'3
DATE: 12..- tQ .. 04 .
GEOLOGIST: ...:C...:.O~NTI~:::-:- _

DRILL£;R: fvt<..r="Au..

BORIN·GLOG

MATERIAL DESCRIPTION
Depth Blows' Sample Uthology
(Ft.) 6" or ROD Recowry Change
or (%l , (Depth/Ft.)

Roo Sample or
No. Length Scteened

Interval

['11;) Telra Tech NUS, Inc. .

PROJECT NAME: ..;,.N:..;;.S...;;W....;:.C-:;C..:..;R::..::AN:..;;.E~ _
PROJECT NUMBER: N1245

...:...;.:..:::..::.;~---_-..:.---

DRIWNG COMPANY: EFS, INC._......._-------
DRILLING RIG: OPT RIG

•

••
• When rock coring, enter rock brokeness.

•• Indude monitor reading in 6 foot intelVals @ borehole, Increase reading frequency if'elevated reponse read.

.Remarks:_. ~ ~

Drilling Area~_~
Background (ppm):1 ()

Converted to Well: Yes No·--'---- WeIlI.D. #: _
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:•

Remarks

,g-,,-o~ '.,~
CONTI

H.c..f'/w.-.

BORING No.:
DATE:
GEOLOGIST: -----=----------'--c--DRILLER:

BORING LOG

-MATERIAL OE:SCRIPTION

or
Screened
'Intenlal '

s~

Uthology,

Change
(OeplhlFt.)

3 C

Depth' Blows I sample
(R) 6· or ROO Rec:o""
or (%) I
Run' Sample

No. Length

(11;) Tel'" Tech NUS, Inc.

PROJECT NAME: NSWC CRANE------'---'-----PROJECT NUMBER: N1245
DRILLING COMPANy: -E;..;;.FS-•...;.IN-C-.------

DRILLING RIG: OPT RIG

BerM
I--+--t-----:rt---i~

REf

• When roCk cOring, enter rockbrokeness.

~. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:
---------------------~---

Drilling Area
Background (ppm):Ir-"O=---'.

WeIlI.D. #: --'- _vNo
----'<---

YesConverted to Well:
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Remarks

BORING No.: J5sec~5
DATE: " 1-;;t-0-04-
GEOLOGIST: ..;:c;.:::o..:..:NTI..;.:",...--_"_--:-.:- _

OR.ILLER: H.i.F~u.

BORING LOG

MATERIAL DESCRIPTION
Depth Blows , Sample l.,ithology
(Ft.) 6'0. Rao Reco...ry Change

01' (%) '(DepthlFt..)
Run Sample or
No. Length Screened

Interval

["'R:] Tetra Tech NUS,lnc

PROJECT NAME: NSWC CJlANE
PROJECT NUMBER: -N-12-45--------

DRILLING COMPANY: _E_FS;:.:..~IN.;.;.C..:..... _

.DRILLING ~IG: DfJT RIG

•

•

•
• When rock coring. enter rock brokeness.

•• Indude monitor reading in 6 fool inteevals @ borehole. Increase reading frequency if elevated reponse read.

Hemarks: --'- _
Drilling Area .---_-'

" Background (ppm):1 0 I

Converted to Well: Yes No
_.:......II~-

WeIlI.D. #: ----' _
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Remarks

MOI~T'

U
5
C
.5

~~~~~G NO'::~mr~(o __.i\
GEOLOGIST: -'-CO....;.·_NTl__' _._-______ .~
DRILLER: -M<-FA..\A-

1 -

BORING LOG

MATERIAL DESCRIPTION

2.;2. ,

Depth Blows I Sample Uthology
-(R) 6' or ROO Reco""ry Change

or (%) I (Oeplh/Ft.)
Run Sample or

_ No. t.ei.gth Screened

Interval

(11;) Tetra Tech NUS. Inc.

PROJECT NAME: _N_5_W_C_C_R_AN-,-.E-,-.__"'----__
PROJECT NUMBER: N1245
DRILLING COMPANY: ....,.E~F5-'i""-IN-C-.------
DRILLING 8'G: OPT RIG

• When roCk coring, enter rock brol<eness.
•• Include monitor reading in 6 foot inlesvals @ borehole. fncrease reading-frequency if elevaied reponse read. _
.Remarks: -'-- _

Drilling Area ~,..--,
Background (ppm):1 0 .:

_Converted to Well: Yes -No ·V WeIlI.D. #: .-.:......:..- _
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Page _-Lof -L

BORING No.: \55BO~""l
DATE: -...l.1=Ql.:'=_::...l,,"'-·_::::"oa-L:.~--------

GEOLOGIST:· -=c~o....:NTI~·~_. -'--_

DRILLER: .. k~F&.u...

BORING LOG

MATERIAL DESCRIPTION

.2fz. . ': J-.-,,.....;....~~+-...::...::===--_-,:.._-+--+:..M~01=s.:...l-r -+--+--+--:-+--t
t-.{'

snFt=

s-a .3'

S-I
~ 0

lIoc

Samp Depth 810wsl Sample lithology
No. (Fl) 6· orRQO Reco . Change

and or (%) 1 (DepthIFt.)
Typo Run Sample Of"

ROO .No. Length ~
lnte<Val

[11;] Tetra T~h NUS, Inc

PROJECT NAME: . ..;.N;;;;:S~W-=C....:C;.:..R::..:AN~E::..--, _
PROJECT NUMBER: N1245-----------.....,-..---.DRILLING COMPANY: __E_FS.;.:,.,.;.;.IN,;.;;C_. _

DRILLING RIG: OPT RIG

e R.€J=.
1-/_IO-'~==+-_+-_~_--f. ~

~1"M'

.'

•

••
• When rock coring, enter rock brokeness.

•• Include monitor reading in 6.fool inlelVals @ borehole. Increase reading frequenCy ~ elevaled reponse read.

Hemarks: -'-_---..,.__~_ __'___~ _
Drilling Area .....-__

Background (ppm):1 0

Converted to Well:. Yes No" V·" WeIlI.D. #: -:--_____



BORING No.: '/5 SS0ri?"
DATE: I ;til' fO~l .,}
GEOLOGIST: ...:;'c...:;o...;..NTI..:...;...,-'-- -'--__ 'I
DRILLER: Me..FAu..

Page-Lof l

PIDIFID Reading (ppm

Remarks

BORING LOG

MATERIAL DESCRIPTION
Uthology .

Change
(DepUllFt.)

or
Scre<>ne<l
Intefval

Oeplh 810wsl ,Sample
(fL) 6' or ROO Reco""
'or (%) I

RuR ~
No. Length

s-( 0 :J.fz LQ.. _

'Otto 2.

~2.
~-<.

c: 4 4.0
foils REf::"

.~

'8orM'

(11:) Tetm Tech NUS. Inc.

PROJECT NAME: ...;..N:.;:.S.....;W...:.C.....;C...;..R...;..AN...:.E _
PROJECT NUMBER: , N1245
DRILLING COMPANY: -E-FS-.-IN-C-.----,----

DRILLING RIG: OPT RIG

• When 'lock Coring. enter rock brokeness.
•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if clevated reponse read.
.Remarks:---'-----------------------'---

v ...Converted to Well: . Yes No ---..;..--

Drilling,Area
Background (ppm): Ic-O-=-'-;·•

'Well 1.0. #: --'- _



o
c

Drilling Area ....,....-:---'
Background (ppm):IQ

Remarks

Page-Lof -L

BORING No.:, ~L"""S::..:SB::::!>o!..::::O:..!!:~=..!...._' _
QATE: I?.,,:, q - 04
GEOLOGIST:' CONTI

'-------.,...-;--;------
DRILLER: Kc..FA.kL

~t-.l~\( CJ..A'<-SCMt
~~S

.BORINGLOG

MATERIAL DESCRIPTION
Depth Blows I Sample Uthology'

No. (Ft.) 6" or ROO Recove<y Ctlange
and at ' (%) I (DepthlFt.)

ype: Run Sample or
RaDNo. Length Screened

Interval

('11:) Tetra Tech NUS, Inc.

PROJECT NAME: ' NSWC CRANE
PROJECT NUMBER: ";"N;"'12-4-5~;""';"'::""-----

DRILLING COMPANY: EFS, INC.
~"":""_----'--'----:--

, DRILLING RIG: OPT RIG

•

.'

Converted to Well: . No
_..::-_-



Page _._' of _,_

·Remarks·

.~,...

BORING No:: \S~&:>~
DATE: lUllf\04- ..•
GEOLOGIST: ...:..C..;..O_NTl --'--'-- :: ,

DRILLER: . :rq,

BRt.>
. SlO'C"·.e.c..A.Y-Tlt-lOO <J. ~T 0

BORING LOG·

MATERIAL DE$CRIPTION

I
'3

Depth Blows I .Sample lithology
(Ft.) 6" cw ROO Reco...ry Change

OC' (%) 1(0epth/Ft.)
Run Sample cw
NO. Length Screened

hrterval

5-' 0

t'R:) TelraTech NUS, Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: ..;.;N...:..12...:..45..:;....;:.,;,,;....;:;,~----

.DRILLING ·COMPANY: EFS,INC.
-=-~....:..:..;~~--:-----

DRILLING RIG: OPT RIG

. . ~ When rock coring, enler rock brokeness.

. •• Include monitor reading in 6 1001 intervals @ borehole. Increase reading Irequency il elevaled reponse read.

Remarks:-------------------------
Drilling Area

Background (ppm):~'.

Converted to Well: Yes No
-~--

Well 1.0.#:·'---,---'-------'-----
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Page -L of _'\_

Remarks

BORING No.: I£..9P3 \DATE: - .....,....%,..Q_-q=,"""'_='0:..14-------
, GEOLOGIST: ..;;;C..;;;O~NT..:..:' _
DRILLER: ' M<..£~u..

, To

BORING lO'G

MATERIAL DESCRIPTION
OepthBlows I SamPle Uthology
(Ft.) 6" or ROD Recovery Change
,or (%) I (DepthIFL)
R~ ~ or
,No, Length Scr-.ed

Interval

.(11:) Tetra Tech NUS. Inc.

PROjECT NAME: NSWC CRANE---------PROJECT NUMBER: N1245
'DRILLING COMPANY: '-e-Fs-,-'N-:"C""':------
DRILLING RIG: OPT RIG

se'L lS W£"'-
t--i -+-""/~-~s~d~ '::: 4.S(~'zot-J£)

M'ST"'r:F
, TO y ~llX'c' Cl.AY

<=t'

10
1---1~---t-~~......-....,...

'.~

·'

L.Jt.,ST 2: STI~F

SIU't( CJ-A.Y
8aN S.A.t-.lr.:>~E \ S
l"-.l DR t V,E. ~HQE.

ICOI<.
tJSSB03ll0 \,tot" '()

, • When rOck coring, enter rock brokeness,
•• Indude monitor reading in 6 foot intervals, @ borehole, Increase reading frequency if elevated reponse read,

'. "Hemarks: .,--- _
Drilling Area

Background (ppm):I"-O-:--."

Converted to Well: Yes v, No ---- Well 1.0. #:' 1ST""0";>\
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Remarks

15SBQ3.:L
1~-9-:b4 •

CONTI : )

Me. F~tA....

BORING No.:
DATE:
GEOLOGIST:
DRILLER:

BORING lOG

MATERIAL DESCRIPTION
Depth Blows I Sample lithology
(Ft.) 6" or.ROO Reco Change

Of (%) I (Depth/FL)
Run Sample or
NO. l.tJngth Screened

Intorval

113s

(11:] Tetm :rech NUS,lnc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -'N-12-45~----'-'------

DRILLING COMPANY: EFS, INC.---'----'----------DRILLING RIG: OPT RIG

S-f
J---=~=---I-_-I-_-7i~~"""--O_-+:=:":"'~-+'-,..--...f-.-.==-=':":"'-=~---~"':"":"='::F=J-I~~~~~....PL-t--t--t--I
1130

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read.

.Rem.arks: '-- _
Drilling Area~_~

. Background (ppm):Li:L •

Converted to Well: Yes No ---=--
WeIlI.D. #: _
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PIDIFlo Reading (ppm)

Remarks

MO\J~ c:...~--=-"'I

TO~"'~M
n.I-~"" ~(":)

~~,

U
5
C

'5

. BORING No.: IS'5BO"Q'?>
DATE: '?-'\ \'i\(;)'t\ .
GEOLOGIST: ..;;C..;;O.:.;.NT1~ ~_~

DRillER: 1'<.;

BORING LOG

MATERIAL DESCRIPTION

2.'

UtholOgy
Change

(DepthlFt.)
or

. DepIh Blows I Sample
(R) 6· Of ROD Reco...
Of (%) I

. Run Sampl,!
.'No. Length

(-.:1;] Te"" Tecb NUS, Inc.

PROJECT NAME: _N_5W__C~C~R~AN~.E~.~ _

PROJECT NUMBER: N1245
DRILLING COMPANy: ~EF~5;;';.";;"IN-C-.------

DRILLING RIG: DPT RIG

REF
""/
H~

1---4--4---,"+---1 ~

•

•

. .

• When rock cOring. enter rock bi'OkElness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Hemarks: .•• Converted to Well: Yes (No·
---''---

Drilling Area ,--_--,
Background (ppm):1 0

Well !.D. #: _



o
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Remarks

BORING LOG
BORING No.: 15SBO 34
DATE: . -'=""m.:""'_-=,t\~_:a.O.L.4-. ....,...--,..----.'
GEOLOGIST: CONn .._~
DRILLER: .::rc.,

MATERIAEDESCRIPTION

z'

Depth Blows 15ampIe Uthology
(Ft.) 6" or ROD Recovery Chango
or (%) I (DepIhlFL)

Run Sample or
No. Length Saeened

Intental

S-f O.

(1\;) Tetra Tech NUS. In<;. •

PROJECT NAME: NSWC CRANE·
PROJECT NUMBER: N1245

~~:""---,..------DRILLING COMPANY: EFS,INC.---'---,-------DRILLING RIG: OPT RIG

.' • When roCk 'Coring, enter rode: brokeness. .'
.0 Indude monitor reading in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse read.Hemarks: -..,. _

Drilling Area
Background (ppm):Ir--::OO-,.

. Converted to Well: Yes No v WeIlI.D. #:-----'----------



o

Remarks

~ l-b

Page --L of --L

BORING No.: IS SBC235'DATE: -":"lcaoc:...:::_9=_:Io..04~.oG=~-----

GEOLOGIST: ..:C..::,O.:.;.NTI.:.;.' ----'--:--_-'-__

DRILLER: ' Me FJ.. kL

BORING LOG

MATERIAL DESCRIPTION

I

or
Screened
Interval

I-~2,

Depth Blow6/ Sample
'No.:. (A-) 6" or ROD RecO
,and' or (%) /
ype Run SamPle
ROD, No. length

5-1 0
.(2.

('11;) Telra Tech NUS,'fnc,

PROJECTNAME: ...;.,N;,.:.S...;.:W..:C-=C:..:..R:.:..;AN~,;::.E _
PROJECT NUMBER: N1245----------DRILLING COMPANY: EFS, INC.---"'-'---------DRILLING RIG: OPT RIG•

• When rock coring. enter rOCk brokeness.
•• Include monitor reading in 6 foot intervals @ borehole., Increase reading frequency if elevated reponse read.
.Remarks: ---'- --'-_---'-.' Converted to Well: Yes v

Drilling Area ,..,..,...-..,-_
Background (ppm}:I' 0

WeIlI.D. #: _--!1-",5LT~\Iv~Q:o.!'c...;";)~S:=:'~ _
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Remarks

u
S
C
S

BORING No.:
DATE:
GEOLOGIST:
DRILLER:

BORING LOG

.MATERIAL DESCRIPTION

•l---l---t-_,_---.:..----+--+-----------t--t-f-b--t

or

lithology
Change

(DepthlFt.)

Depth Blows I Sample
(A.) 6· or ROD Reco

(%) I
Sample
I.eagth

["II:) Tetra Tech NUS. Inc..

PROJECT NAME: ..;...N;.;;;S_W...;;,C....:C...;..;R....:AN;..:,;E"'-_-'---__
PROJECT NUMBER: N1245
DRILLING COMPANY: -E-FS-..-IN-C-.---~--

DRILLING RIG: OPT RIG.

.~ ".

t---+--+----:::>+---t':!<a:"

1---+---'-+--7+---1 to/H .1----+-+---~-'---~-4-_+-:------.,..-f-t-+-_t___I~.

·When rock coring, enter roCk brokeneSs.
.•• Include monitor reading.in 6 loot intelVals @ borehole. Increase reading:lrequency if elevated repanse read.··Hemarks:----,.--------,--------------

Drilling Area _--'---,
Background(ppm):1 Q I.

Converted to Well: Yes No
-'--"----
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PIDIFIO Reading (ppm)

Remarks

u
s

.c
s

BORING No.: ---.:1:.::5~S"'?-EB~O....~3~3::-=- _
DATE: .,Qt-: 9 - 64-
GEOLOGIST: ..:c:.,:o:.;.:NTI:.:.:.- _
DRILLER: M c.. ,:::-'" u....

BORING lOG

a~ .
~'( SIl_1"'<~'< - SOME

B... z.'l -mepsoIL "j:

.~ ~E-Y s.tlX- TR

.MATERIAL DESCRIPTION

4.'

Depth Blows I Sample Uthology
.No. (FL) 6" Of ROD RecoYllry CMnge
and or· (%) I (Depthift.)
we .. Run Sample Of
ROD No. . i..oitgui

I2JD

(1\;) Tetra Tech NUS. Inc.

PROJECT NAME: ..;.N....;.S_W....;.C-=C...;..R-=AN....;.E~_-'-__
PROJECT NUMBER: . N1245

...;.;..;.--=.;;-~------DRILLING COMPANY: ...::EF=-S~.~'N..:..:C:.:... _
DRILLING RIG: DPT RIG

• Whim rock roring, enter rOekblOkehess.
•• Indudo monitor reading in 6 fool intervals @ borehole: Increase reading frequency if elevated r~se read.
Hemarks:...:.. :.........~______,.-• Converted to Well: Yes No v·

Drilling Area ~:::--_
Background (ppm):1 0

WeIlI.D. It: ,-- _
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'-1
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Remarks'

.U

S
C
S

BORING No.: I~~'t
DATE: ---:,:..:!lblf:::_:Il,lI!:!'i"'_~04~------.~
GEOLOGIST: CONTI ' " ,>'J
DRILl.ER: ::n;.

BORING'LOG

MATERIAL DESCRIPTION
Depth Blows I Sample' Uthology
(fL) 6' or ROD Recowry Change

(%) I (Depthlf;'t.)
Sample or
Length. Ser-.ecl

Interval

["11:) Tetra Ted, NUS. Inc

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: ·-N-12-45---'-------
DRILLING COMPANY: ·_E_FSc;;.:..•_IN_C~.~. .,.----'
DRILLING RIG: OPT RIG

• When roCkroring. enterrockbrokeness.
" Include monitor reading in 6 foot intervals @ borehole, Increase. reading frequency if elevated reponse read.
.Remarks:

--:-------------'---.,-------:---~--

Drilling Area
Background (ppm):1-......,,0-'•

Converted to Well: Yes No· ~ WeIlI.D. #: --'----'---------
...., .
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. ftemarks

u
S
C
S

BORING No.: Iss\:!.o~9
DATE: I'Z...- IC) .. 01-
GEOLOGIST: ..::c:..::o.:.:NTI~~_....:......-,--__~__

DRILLER: M(, E&!&

~ -rep 3 I TOPs.0 LI

"'0

BORING LOG

MATERIAL DESCRIPTION

:2..5
3f~ -

5-1 0

ta) Telra Tech NUS. Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N-12-45---"----.,;;."-'-----

DRILLING COMPANY: EFS, INC.
--'-'-....;.---,---,----

DRILLING RIG: OPT RIG

Samp Depth Blows I Sample UthoIogy
'No. ' (Ft.) 6" or ROO Reco Change

.~ or (%) I (Depth/Ft.)
yPe it";' Sample or,
ROO, ,No. Length Screened

lntefVal

•

"

.'
" When rock coring., enter rock brokeness.

•• Include monitor reading in 6 1001 intervals @ borehole. Increase reading Irequency if elevated reponse read.

Remarks:---------------------------
, Drilling Area --:::~_

Background (ppm):1 0

Converted to Well: .Yes No
-----'~-

Well 1.0. #: ~_-----



o

Remarks

Page_'_ of _1_

BORING No.: 15Seo4Q
DATE: 1'~-tO~04 •
GEOLOGIST: ...::CO...:;.;.;.NTI~_~ -'-_~::j_
DRILLER: H c.F A-u.

BORING LOG

MATERIAL DESCRIPTION
Depth Blows 1 Sample UthoIogy
(Ft.) 6 0 «RQD Change
or (%) 1 (OepthlFt.)

Run Sample Of'

No. length Screened
Interval

("11;) Tetra Tech NUS, Inc:

PROJECT NAME: NSWC CRANE
----~-----PROJECT NUMBER:_ N1245----------DRILLING COMPANY: -,"E:.;.._FS~':..;.;IN~C;.,;,._,.-- _

DRILLING RIG: OPT RIG _

:.
l----,..-+---ll--,.-------'-----t--t--------t--t-.....;--t--t

o When rock coring. enter rock brokeness. -

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:
----'--~---_..:.-_--------------

Drilling Area....-- __

Background (ppm):1 0 I.

- WeIlI.D. #: _·vNo -=---YesConverted to Well:



• When rock coring, enter rock brokeness.

•• Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated ·reponse read.

Hemarks: -'- ~ _
Drilling Area r---

Background (ppm):1 <0

Remarks

·u
s
C
S

BORING No.: '5 5Bo9:(
DATE:
GEOLOGIST: ..:;C..:;O.:.;.NTI.:.:-. --,- _

DRILLER:

BORING LOG Page _\. of_I

MATERIAL DESCRIPTION

2'

DePth Blows I Sample l/thoIogy
(A.) 6' Of RQD Rec . Change
. (%) I (DepthlFt.)

SiimpIe or
length Sc:teened

Int.rvai

("R;] Tetra Tech NUS. Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N-12-4-5-'-~-------""'---

DRILLING COMPANY: EFS.INC.
ORILlING RIG: . -O-P-'T-R-IG----------

••

•

•

Converted to Well: Yes No
-----''---

WeIlI.D. #: ---'-_--:- _



P.age~ of _,_

Remarks

u
s
c
s

BORING No.:. .15 SB04-O\..,DATE: :--..;.JI-.a..J....:o~"-'l-Q""··_.........JD'-''\-::=---------.
GEOLOGIST: CONTI: ..,,!
DRILLER: Mc..FA.\...L

·BORING LOG

MATERIALDESCRIPTION

•'. .,~t---+---t--------'--,.----t--t------'-:---t---+~-t__t

<0
3-S

0,

0
~' 0
Bo1'M,

Depth Blows ,. S3mpl<> LIthology
(Ft.) 6" or ROD R ChaiIge

. or· (%) . I (0<ipcM=t.)
Run Sample· or
No. Length Sagened

Interval

('11;) Tetra Tech NUS,lnc.

PROJECT NAME: NSWC CRANE
~";;';";;-':""~~------'-PROJECT NUMBER: .;;.N;.;.12;:;..45~ _

DRILLING COMPANY: EFS,INC.--...;...--------DRILliNG RIG: OPT. RIG

"When·rock cOring, enter rock brokeness.
•• Include monitor reading in 6 foot'inteIVals @ b<xehole. Increase reading frequency if elevated reponse read.Heinarks: --,-_

Drilling Area
Background (ppm):LQO:I.

vNo
-'---_:..---

YesConverted to Well:



Page-Lof L

Drilling Area _.__
.Background (ppm):l 0

Remarks

. .... '

u
S
C
S

BORING No.: .155804-3
DATE: ---'!-"'d..o<.:_=IE)~_:....O.....4-~---,------

GEOLOGIST: ....:c....:o,;;;,;NTI..:..;....- --.,. _

DRILLER:~ c.. F~LL

BORING LOG

MATERIAL DESCRIPTION

5'

$-10

Depth Blows I . Sample Uthology
~ (FL) 6" or ROD Recooery Change
aOd or (%) I' (DeptlVFt.)
ype Run· Sample or
ROD· .No. l.englh Screened

Interval

• When rock coring, enter rock blOkeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Hemarks:_· ~ _

lO.so

S-3
e.

(11:] Tetra M NUS, I",

PROJECT NAME: NSWC CRANE
---""'-"'''-'----'----PROJECT NUMBER: N1245
---,~-..:...-_-----

DRILLING COMPANY:EFS,INC.
~~~=---------

DRILLING RIG: OPT RIG

I---+--,-+--.."......-...,......~J--~~-+-....;....----..:_.;..;.....,;------f--:.......j~---,---:..;..---+--+-..:.t-l--I
~

S~

•

•

•

Converted to Well:. Yes No ---"'---
WeIlI.D. #: _



•

Remarks

Page -L of -..L

'155BQ44-
1~-IO-C4- .••..

CONTI ~, .."/

Me..' FA.tA..

BORING No.:
DATE:
GEOLOGIST:
DRILLER:

BORING lOG

MATERIAL DESCRIPTION
Depth Blows I Sample Uthology
(Ft.) 6" or Rao Recowry Change
or (%) I (DepthlFt.)

Run SampIil or
No. l..en9lh Scteened

·lntefVal

(11:) Tetra T";'h NUS, Inc.

PROJECT NAME: NSWC.CRANE
PROJECT NUMBER: -N-12-4-5-'-~-----

DRILLING COMPANY: ...;;;,I:~FS..;..:,~IN_C_._----,~ _

DRILLING RIG: OPT RIG

~.s, 3 C" lU- 7 ~.S
~ ~ ~-~O)-+-----J.-=-:--+-';"'-----=---:---:--1--+-"~~....o--.-,-"-iC>

1-....;....J--~_--,~....:2::.:.:...:S~

4.S 0
....--t--+-~t---tRE.F

.~

1---t----1'-----:n-----i &r1V\J---J--t------------t--t-----------'t--t--t----11--t

" When rOCk cOring, enter rockbrokeness.

•• InduderTIQnitor reading in 6 loot intervals @ borehole. Increase reading rrequency if elevated reponse read.

Remarks:------------...,---..,.-----------
Drilling Area '"..-0---,

Background (ppm):1 0 '.

Converted to Well: Yes No
------'-

WeIlI.D. It: _



o

o
o

o

Page_'_of L

o

Drilling Area ,---_
Background (ppm):IL-__

Remarks

BORING No.: '15512045
DATE: . ---!.1"::'!?:=_~l,oCQ~_:::a:Q:>-L-4-------'---

GEOLOGIST: ....::;C....::;O.:..:.NTI~ ----,. _

DRILLER: Me FA.ih,

BOHING,lOG

MATERIAL DESCRIPTION

',When rock coring, enter rock brokeness. '.

•• 'ndude monitO( reading in 6 toot intelVals @ borehole... Increase reading frequency jf elevated reponse read.

Remarks: _,.__---'-..,-_---'---' ----.,. _

Depth ,Blows I Sample Uthology
No. (Ft.) .6' ot ROORoeowty Change
and.' ot (%) I (OeptlVFt.)

Type' .,Run Sample ot
ROO, No. Length Screened

Interval

S~I 0 2/2
Itoo

('T-I:] Tetra Tech NUS,tnc.

PROJECT NAME: . NSWC CRANE
PROJECT NUMBER: -N-12-45----'---'.,.-----

DRILLING COMPANY: EFS,INC.
"';;;;:"=':':~.,...------

DRILLING RIG: OPT RIG

s~ ~~~

~e:....J--~_~· ·_+/.....!4L;....j.1__ . -J----b--+-.....:---...,;,....--'----,.---f--,-~~;..L---_t_0_t__+_+__1
1%5 ~~r 0

o

•

Sa-~

4-/4-.e '6 I ,.' ~O\

S ~t-j~'('Gl):..1.( -SoM£
Rcx::.K (2I6S.

:Itt

,.
it .Ala"

~l€..

4-/4-
IC)I

'4
REF
~ '

PmM

.'

Converted to Well: Yes No'_----:------ . WeIlI.D. #:-.:......._' _



o
o

Page _,_ of_'

Remarks

BORING No.: _..:.;15=--=s.B=O:;..%...:....k:,,- _
DATE: la-I(~-D4- e.n
GEOLOGIST: CONTI ')------------DRILLER: Me. Et>..U...

T(2. RiX:..Jl FR

BORING LOG

MATERIALDESCRIPTION

70

10 .

Depth Blows I Sample. lithology
(Ft.) 6' or ROO Recovery Change
or (%) I (Depth/FL)

Run Sample. or

No. Length ~
Interval·

• When rock earing. enter rock brokeness.

•• Indude monitor reading in 6 foot intclVals @ borehole. Increase reading frequency if elevated reponse read.

.Remarks: ·S'E?j'"" ,W JQ - '20 SCQW

14
I----+--t----:>""'ll---+

1---+--I----:r+---t
13

I--+__-+-_~I--_+-S

. [11:)Tetm Tech NUS. Inc.
PROJECT NAME: ....;.N_S_W_C_C_RAN~E '--
PROJECT NUMBER:. N1245
DRILLING COMPANY: -E;';';FS~;-'N-C-.------

DRILLING RIG: OPT RIG

." Converted to Well: Yes No ------- WeIlI.D. #: . \r:>TVV 04-<0



. ~ ..

Page-Lof_1

Remarks

BORING No.: '55B03-1-
DATE: . \;1..-9-04-
GEOLOGIST:· CONTI

....;;..;:~~-------"'----

DRILLER:M c. E~kL

BORING LOG

MATERIAL DESCRIPTION

["11:) Te',," Tec~ NUS, Inc.

PROJECT NAME: NSWC CRANE .

PROJECT NUMBER: N1245
-...,.--~-...,.....----DRILLING COMPANY: EFS, INC.
~..=..:...;:.:...:..;;.~------

DRILlIN.G BIG: .OilY RIG

Depth Blows I Sample
No. (Ft.) 6" or ROD

. end or, (%) I
. Type. Run Sample or

ROO No. Length.

•

•

"". ' .

•
• When rock coring, enter rock brokeness. .

'.~ InClude monitor reading in 6 loot intervals @ borehole. Increase reading frequency if elevated rePonse read.

Hemarks: -,- _
Drilling Area

Background (ppm):lr-"O--"I . ,

WeIlLD. #: _V".,No
-~--

YesConverted to Well:



o

.,.....

~O1'"" M t://IJ

MU CH wt:.e1E.t.

.·Drilling Area
Background (ppm):I-Q-"""""'I.

WeIlI.D. #: _----.!..15s.!.T~'N~O~4..J-.~~--'---___,_

10-105

No ----

BORING LOG' Page -...Lot -L

BORING No.: . ISSB00/6
.DATE: 1').-9\- 04- •...~
GEOLOGIST: -=C-=O,.;,.:N,.;,.:TI;....-.·-'--_-'--__-'--___ ,)
DRILLER: . He. E/l..Yw

MATERIAL DESCRIPTION

'501=' .
T

Yes

Depth Blows I Sample Uthology
(Ft.) 6" orRQD Recove Change .
or (%) I (DepttllFt.)

Run Sample Of" RemarksNo. . \.engttI Screened
htlerval

Converted to Well:

$-1
<!! 0

• When rock coring, enter rOck brokeness.
•• Indude monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read.Remarks: ' .

("'fI:;] Tetra Tech NUS. Inc.

PROJECT NAME: NSWC CRANE
~-:..-...:;.;......;:,..~----PROJECT NUMBER: N1245
-:--~-------DRIUING COMPANY: EFS, INC.---'--------DRILltNG RIG: OPT RIG

REI=
Q!

t----f--+-----='"~--i15

r
/



Remarks

Page --,-L of _1_

BORING No.: _~I,--S!.::s~ao~·:=;J4A<,.J.L-.__--'-__

DATE: .1;1..-\+- 04-
GEOLOGIST: ..::c..::o.:..:.NTI.:..:.- ----..,. _

DRILLER: :rG

BORING ·LO·G

MATERIAL DESCRIPTION·

Lo

or
s.:.-.ed
Interval

Uthofogy
Change

(DepthlFl)

Depth Blows I Sample
.(Ft.) 6" or Rao Reco

01". (%) I
Run Sample

. No.. Length

.("11;) Telra T~h NUS: 'nc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: ...:.;N;.::12..:..:4..::S-=.:::..::.:·=-,--:...----

DRILLING COMPANY: .EFS. INC....::.:....;::...:.:..:..::..:...-_'------
.ORILl.,lNG RIG: OPT RIG

e

e

e.
" When roCk coring, enter rock brokeness.

""Include mmiit~r reading in 6 foot intervals @ borehole.. Increase·reading frequency if elevated ~epoose ;ead.

Hemarks: ~ -:-- ___:_--'-
. . Drilling Area .....-__

Background (ppm}:1 0

Converted to Well: Yes No
--~-

Well to. #: _



DRILUNG RIG: OPT RIG / DRILLER:

Page _,_I of _,_

o

Remarks

'l,-'3-04 •
CONTI' " J'

M C,. r:.,1.oL

BORING LOG

MATEijlAL DESCRIPTION
Depth Blows I Sample
(Ft.) 6" or ROO Reco
or (%1 I

Run Sample
No. length

(11:) Te'':'' TechNUS. Inc

PROJECT NAME: NSWC CRANE BORING No.:PROJECT NU'MBER: -N-12-45--'------j, DATE:
DRILUNG COMPANY.: EFS.INC~ i GEOLOGIST:(

o

~:.1---4----f----------+--+--------lf---+--+---l----i

o When roCk coring, enter rock brokeness.
00 Indude monitor reading in 6 loot intervals @ borehole. Increase reading Irequency if elevated reponse read.
Remarks:

-----------~-------------

Drilling Area,
"Background (ppm):,Ir-O='-,I •

WeIlI.D.#: .-------------
vNo

-~--

YesConverted to Well:



o

Page _,_ 'of --L

Remarks

BORING No.: ISSB.!:>\
DATE: I":L -13- <:14- --
GEOLOGIST: ..:;c;,:::o.:.,:NTI.:.:.....---:...---:... --.:..

DRILLER: M<;.fA.l"L

BORING LOG

MATERIAL DESCRIPTION
Sample Deplh Blows I Sample lithology

No. (R.) 6" Of Rao Recovery Change
-Me! Of_ (%) __ I (DepttllFt.)

"'" Run sample or
-Rao- No. length

"

(11:] Tetra Tech NUS. Inc

PROJECT NAME: NSWC CRANE -
-PROJECT NUMBER: _N1245
DRILLING COMPANY: -E-FS-.-IN-C-.------

ORILLING RIG: OPT RIG

e:-

e

e-.
" When rock coring: enter rock brokeness.

•• Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

.Remarks: .:....-_---,..--,---,- _
Drilling Area .;..---0:::::-

Background (ppm):1 0

-Converted to Well: Yes No ---=--- Well 10. #:.,---'- _



o

PIOIRD Reading (ppm

Page _,_ of _(_

Remar.ks

BORING No.: _-:-'=5;...;·S=-:B=:=:-:=O~··;;;:5~'2..:=- _
DATE: '':l.-13-oS-
GEOLOGIST: CONTI '.

DRILLER: "" c:. f ~ LA-

BORING LOG

MATERIAL DESCRIPTION

:'.
r.----t--+----------+--+-------t--t--+~t__t

(11;] Tella Tech NUS, Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N-12-45--'-'------

DRILLING COMPANY: EFS, INC.
---=--~-------

DRILLING RIG: oPT RIG

Depth Blows I Sample
No, (Ft.) 6"otRQD Recove

. and .... (%) I
Type Run Sample 0.-

ROO· No, Length

• When.rock cOring, enter rock brokeness.·

•• Include monitor reading in 6 loot intefVals @ borehole. Increase reading Irequency if elevated reponse read.

Hemarks: ...,.- _
Drilling Area .

Background (ppm):L::Q=:I.

Converted to Well: Yes No \?" .......WeIlI.D. It: __'-- _



Page _,_ 01._'_

Drilling Area
Background (ppmH-O--

, Remarks.

u
S
C
S

WeIlI.D. #: _

BORING No.: ·'5 S EP 5..3
DATE: 1£- 1'3-04
GEOLOGIST: ....;;c...;;(j..;..Nn~-..,. -...,-

DRILLER: He,FALL

vNo ---=---

BORING LOG

MATERIAL DESCRIPTION

Yes

or
Sc:n>ene,f
Interval

REf

Depth Blows I Sample
No'. (Ao) 6" or ROD Reco"",,
and Of (%) I
ype' . Run Sample
ROD, No. Length'

Converted to Well:

• When roCk cOring, enter rock brokeness.

·'Include monitor reading in 6 foot intelVals @ borehole. Increase reading frequency if elevated reponse read.

Hemarks:__--'-..,.- _

["II:] Tetra Tech NUS, Inc
, \

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N-12-45-----------

DRILLING COMPANY: '_E_FS.;..:.•..;..IN...;;C..;... _

DRILLING RIG:' . . OPT RIG

•

•

•



o
o

o
o

Page ---L of L

Remarks

BORING No,: ·_·~1~5::..;s~~~a~·-,=5o-"\-~ _
DATE: 1;1.,\ 13\94 et\

• GEOLOGIST: CONTI.' . - '}
DRILLER: M~F"'"",

BORING LOG.

. MATERIAL DESCRIPTION .
Depth Blows I Sample Uthology

No. (Ft.) 6· or ROD R<>co"'}' Change
and or . (%) I (DePthlft.)

ype Run Sample
ROD-No.. Length

['11:] Tetra Tech NUS,lnc.

PROJECT NAME: _N'-S-'W'-C_C'-R-'AN......E _
PROJECT NUMBER: N1245
DRILLING COMPANY: "';"E'-FS~,"';"IN-'C-.--'-----
DRILLING RIG: .. OPT RIG

• When rock'coririg, enler rocIc brokeness.
•• Indude monitor reading in 6 foot intervals @ borehole: Increase reading frequency if elevated reponse read. .Remarks: .

. Drilling Area
Background (ppm):\-O-=---'I e

Converted to Well: Yes . No "-"_;Z~.__ Wel/I.D. #: _



o

Page_.,_ of _,_

BORING No.: ISseo.55
DATE: -"-.a::::=-'"':'13====--o::'·"i,=------
GEOLOGIST: ...:C;.;;O;,:.;NTI~---:. _

DRILLER: •Me.. F ,.,. u..

NoT .~D

B.ORINGlOG

MATERIAL OESCRIPTIONoeplh Blows I Sample lithology
(Ft.) 6°orRQO ChangG.

. Of (%) I (DeplhlFt.)
Run Sample or
No. I..ength Screened

lntetvat

["'R;] Tetra Tech NUS. Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: -N-:'"12-=4-S-'------.,..'-----
DRILLING COMPANy: EFS,INC.

~-=-----:----_-.:..-DRILLING RIG: 'OPT RIG .•

° When rock coring; enter rock brokeness:
•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read..Remarks: _____

Drilling Area ,.........,,--_
Background (ppm):1 Q

WeIlI.D. #: _l7No. _--::...--YesConverted to Well:

.:



•

Page ---L of _,_

Remarks

BORING No.: \5 §Bo SG:.
DATE: \d...-13-0"\- ;.__~
GEOLOGIST: ....;;c~o..:..:NTI..:..:..---:.. _

DRILLER: Mc:.~ "'"~

BORING lOG

MATERIAL DESCRIPTION

{,p'

or

lithology
Change

(DeptM't.)

Depth Blows/ Sample
'(Ft.) 6" ot ROD Reco

or , (%)" , .' ,
; Run Sample

No. Leng1h

tu;.AJ.J a
~=+---':;;;4--7"t-----t-3-~--.I'------4=--+-_-~-----+...:........f_-----+~---.,ji-+--I

.. ['11:) Tetra Tech NUS,lnc.

PROJECT. NAME: NSWC CRANE
PROJECT NUMBER:, -N-12~4S-':'--------

DRILLING COMPANY: EFS,INC. '-',

DRILLING 81G: ' ,OPT RIG'

• When roCk coring, enter rock brokeness,

•• Indude monitor reading in 6 foot intervals @ bOrehole. Increase reading frequency if elevated reponse read.

Hemarks: -'- -'--_
, , Drilling Area
Background (ppm}:LLL.

Converted to Well: Yes No _---'I"'""'~_'_' Well,J.D. #: ----'-__~
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0

~

tJ ~

IS. ~

~"'('
~

u
s
C Remarks
s'.

BORING No.: _hIS,S='·~B~O~'5"",,·~WL.:-----. _

DATE: ':"-, '3- 04
GEOLOGIST: .;;c:..::o..:.:NTI..:.:- _

DRILLER: M Co t=A.\A. .

BORING lOG·

MATERIAL DESCRIPTION

""t-v D SoMe..' CL~'<E\'

~NO~S

,'±

Depth Blows I Sample Uthology
(FL) 6" orRQD Reco ChaRge.
or (%) I (DeptIVFt.)

Run Sample or
No. length Sc.-.ed

lnt<llVal

(-n:) Teka Tech NUS. Inc.

PROJECT NAME: NSWC CRANE
PROJECT NuMBER: ..;.;N;.;.12..:..;.45...;......:.~~----

DRILLING COMPANY: ..::E::....FS~•..:.:IN..:.:C:..:... _

DRILLING RIG: OPT RIG

~ .. 6
1-~F-:=....f----:;n----I'7"" -i--....:-+:--::-:-+=::,::..:::...,.......:=--.....;..=----.....;..--"+--+-'--------t-+-+--t-t

~l~ ~ <'LEM C,.

e·

• When roCk coring, enter rOck brokeness. .

•• Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency jf elevated reponse read.

• Hemarks: -~-'----'---

Drilling Area~ _
Background (ppm):1 0

Converted to Well: Yes· No WeJlI.D. #: __,..-- _
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Page~of_l_

Remarks

BORING No;: L5seo5~

DATE: '2..l'?I04 :•.GEOLOGIST: ~c...::o.:..;.Nn.;.:,....·_----: ~___ ;)'
DRILLER: l"\<::. F~ \A.

BORING LOG

MATERIAL DESCRIPTION

eo'

.Depth Blows I Sample UthoIogy
(Ft.) 6" 0( ROD Reco",,'Y Change
or ('Yo) I (DepthIFl.)

Run Sample or
No. l.ength s.:.-.ed

Interval

["'II::J TelraTech NUS, Inc.

PROJECT NAME: _N_S_W_C_C_R_AN.....E _
PROJECT NUMBER: N1245
DRILLING COMPANY: -E-FS-,-IN-C-.----'----

. DRILLING RIG: OPT RIG

• When roCk coring, enter rock· brokeriess.
•• Include monitor reading in 6 foot intelVals @ borehOle. Increase reading frequency it elevated reponse read.
.Hemarks: toO N f>H6TO

Drilling Area r--=:--

Background (ppm):1 0 '•
Converted to Well: Yes No ---- WeIlI.D. tf:: ---.,--



_0-.

o

-~.

Page -Lot _,__

Remarks

BORING No.: 15580 Sq
DATE: ~J"':::t='=='"?:':::::-:I04~-------
GEOLOGIST: ~c:..;;o..;.;NTI..;.;·~- .,.- _

DRILLER:Mc"f~u..

-re.
.:~.taxx~

c.u..'< Eo'< oS ANC>/
~r><Cl-~~ M-lX

BORING lOG

MATERIAL OE::SCRIPTION

._~

or
Screened
- Interval

Depth Blows I Sample

(Ft.) 6' Of Rao Reco....
Of (%) I

--Run Sample

-No. length

('11:) TetraTech NUS, In<:.

PROJECT NAME: NSWC CRANE
~---..,;-'-~~-----

PROJECT NUMBER: N1245
~.;;;;.;.;--------DRILLING COMPANY: EFS,INC.---'--------'----DRILL.ING RIG: - OpT RIG -

•

.-

• When rock cOring. enter rock brokeness.

•• Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequenCy if elevated reponse react

• -- Hemarks: ---'-_
Drilling Area r--~

Background (ppm):1 0

Converted to Well: .. Yes No _ WeIlI.D. #: _"_-_- _



Page'-LofL
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Remarks

BORING No.:. 15SG~
DATE: --='~::;';-:;;"';:::$:"'.-';"'S"J=-.~.'--------.

GEOLOGIST: CONTI .:..'f

DRILLER: H=<..J=..¥A.

"T'Jt. ~s. "':l".-z
~~

. MATERIA,- DESCRIPTION
0epIh Blows f Sample lithology
(FL) 6· or ROD Recove.y Change

at (%) I (DepthlFLJ
Run Sample or
No.. 'Length .Sc......ned

Interval

-I 0
~ ..

(1\:.) Tet~ Tech NUS,lnc.

PROJECT NAME: NSWC CRANE
PROJECTNUMBER: -N-12-45---:....---:....-----

DRILLING COMPANY: _E_FS....,:•._.IN_C_. _

DRILLING RIG: OPT RIG ..

. $-'2
~

• When rock· conng. enter rOCk brokenesS.

•• Indude monitor reading in 6 lOot intervals @ boretwle.lncrease reading frequency if elevated reponse read. .

Hemarks: --'- _
.. Drilling J\rea .

Background (ppm):ru= '.

·Converted to Well: . Yes Well 1.0. #: _



o

Remarks

~

.\ -Co .'

\-\au:. Qn,v .~V\

.t)"E,(.,\~10 '

Page-\-ofL

BORING No.: .'5 ~B.Qc..t
DATE: ...-:..~.~"l.."":::_~.3t~~-::!!:o:..a.4=---'-----

GEOLOGIST: .,.::C..:;.O:.;.Nn.:..:.---:- _

DRILLER: V\ c.. F fo\\A..

BOFUNG ·LOG

MATERIAL DESCRIPTION
Depth BlOws I Sample Uthoiogy
(FL) 6" orRQD Roc:ove<y Change
or (%) I (Depth/Ft.)

. Run Sample or
. No. l..engtb

["'R:;)T",,,,rech NUS, Inc.

PROJECT NAME: NSWC CRANE
PROJECT NUMBER: ~N~12-4~5~~~--~---

DRILLING COMPANY: EFS. INC.
--=--~-------DRILLING ~IG: OPT RIG

f'
.....~-+--""?i-~1-=5_·.J &.;.I-~.;..;:=t-~~~~~~~~oft_-+__+~;;.I".,,;~~:;.;.....:w;.;..+-+-+_+ ....

•

••

•
" When roCk coring, enter rock brokeness.' . .

•• Includ~ rhOnitorreading in 6 foot intervals @·borehole. Increase reading frequency if elevated rej>onse read.

.Remarks:" '
. Drilling Area~__

Background (ppm):l' 0

Conv~rted to Well: , Yes \7 No ---- WeIlI.D. #: -,----"."-S.....:r..L....:·~~o~Ce~, _



Remarks

. ;

Page _,_ of _'_.

BORING No.: /5 $oP'2.
DATE: ., ....-\'t-O~ '.GEOLOGIST: ...::C...::O.:..:.NTI.:.:- i,./
DRILLER: .:rG.

BORING LOG

MATERIAL DESCRIPTION

, ;'.
~--+_-lf---------+__4_~~....!-...I::...---'-_+___+~-+__t

Depth Blows I Sample lithology
(Ft.) 6· or RQO Recowry Change
or (%) I (0epthIR.)

.Run Sample or
No. length Scr-.ed

Interval

["lI:Fetra Tech NUS, Inc..

PROJECT NAME: NSWCC~E----'-------PROJECT NUMBER: N1245
'-;';'~--------'-DRILLING COMPANy: ~E;;...FS;:,:..~IN.;.:;C.;..' _

ORILLING RIG: OPT RIG

M~JMS.b O~

0007-

• When rodc: coring, enter rock brokeness. ..
., Include monilor reading in 6 fool inlelVals @ borehole. ,Increase reading frequency if elevated repoose read.
.Remarks: ~-----'--------

Converted to Well: Yes V 'No
--~ ---'--

Drilling Area __..,
Background (ppm):Lo='e

Well 1.0. #:--:._:..:'S=....t'r...JWQ.L·.lo.OLL.IooI!·L.<~~..r-.__~



("'fbl TelraTech NUS, Inc, TEMPORARYMONITORING WELL SHEET

., PROJECT: NSWC Crane DRILLING Co.: EFS BORING No.: . ,~'..,......"'"
PROJECT No.: N1245· DRILLER: Mcf."'v.. DATE COMPLETED: 1104
SITE: I~ DRILliNG METHOD: OPT NORTHING: 1317~9/-74 .

GEOLOGIST: .Conti DEV. METHOD: tVA EASTING:' 30Z7S""/j1, 7Z "

. / NA

757.0, /1

Pvc

10.51.. X 51

758,07

SLOT SIZE X LENGTH:

1.0. OF SCREEN:

~:::::;;t_:--'- GROUND ELEVATION:
E+-~- TYPE OF SURFACE SEAL·.:.-__.:.;N~~~ _

~~4--- RISER PIPE 1.0.:

TYPE OF RISER PIPE:

.. II
~~...,...,.+---BOREHOLE DIAMETER: __~3!!::...- _
t&?t*Pr-- TYPE OF SEAL: N p.

&+:;;::;:4-__ ELEVATION I DEPTH O,F SEAL:: .

4+~'"'-?4---'-- TYPE OF SEAL:N A

....".,~;.;..:.,--+ ELEVATION I DEPTH TOP OFSCREEN:

.~~R+f~~",*-"----TYPEOFSCREEN:

._,-: .....

. ,:..'........-

/1;d20lEfb+#Af++!-----ELEVATION OF TOP OF RISER PIPE:

<:(Hl:±FF~2+----'--RISER STICK-UP ABOVE GROUND SURFACE:

:·:~~:·:.)~::t~Bf?T-",---:-· ELEVATION I DEPTH TOP OF FILTE;R PACK:

". "': .

.....::.:.. ::

.' ,":

•

11·~I"'-;-IC.-:I:'I·ls~~t~~ELEVATION I DEPTH BOTTOM OF SCREEN: 752. () 7 / .~ELEVATION I DEPTH BOTTOM OF FILTER PACK: / ~

TYPE OF BACKFILL BELOW

WELL: t.J R.
~~"-":--+---ELEVATION /DEPTH OF BOREHOLE: 7~Z,(J7/ G:, .

I------'-_-"'--'-'-"'-'-"'"-'- ~-'-__...:.J

.' .:. :- ..:.

•

•



["'A::l Tetra Tech NUS, Inc. TEMPORARY MONITORING WEll SHEET

PROJECT:
PROJECT No.:
SITE:
GEOLOGIST:

NSWCCrane
N1245

Conti

DRILLING Co.: EFS .
DRILLER: . Me. F,\u..
DRILLING METHOD: cpr
DEV.METHOD: ~4

l£iwoo~
BORING NO.:....:~~~~~~

BORING No.: lS OO~

. DATE COMPLETED: I Z 8'
NORTHING: /3/7-95/. /J}

EASTING: 30Z75"/2.3Z.

•

•

NA

"3/+\'

SLOT SIZE X LENGTH:

1.0. OF SCREEN:

~~t----RISER PIPE 1.0.:

TYPE OF RISER PIPE:

~~d----'--GROUND ElEVATioN:
f'f;+--- TYPE OF SURFACE SEAL:

:.....-_--'-~---'---..,..

~~b-"4----ELEVA:rION I DEPTHOF SEAL:
"f+~~,,*---,-- TYPE OF SEAL: ....., ~

Vfi""~~"";:+--- BOREHOLE DIAMETER:

V/'l~~':--:"-~--- TYPE OF SEAL:--""-'---=-''-'--------

,~~i:7"7~~c+--,---TYPEOF SCREEN:

-~-'-':":'

:,-'::"::,,,'.]0.:~=-,""--'--:-;+--- TYPE OF FILTER PACK:

:-..:...~:._-

~d~?77'o/rr---:--tLEVATIONOF TOP OF RISER PIPE:

......~~~,..-,+---RISER STICK-UP ABOVE GROUND SURFACE:

75""~ ~4 / .\.
~~~~-'-7"7~t-:---'-ELEVATIONI DEPTH TOP OF SCREEN: y.

::~::3[::<~::~~R~~f_--ELEVATION I DEPTH TOP "OF FILTER PACK: / N~

.....; ...

-:,-,:-

'l~i~+=:4==~ELEVATION I DEPTH BOTTOM OF SCREEN: 79'J. 64/ <0
.~ .. , ELEVATION I DEPTH BOTTOM OF FILTER PACK: / ~

~;IIf. TYPE OF BACKFILL BELOW
~ .,. WELL: ~ F\

r-.o-..L~"':_: ...c..c.:.:~,~.:"':'-"".'~"~.. --,---,---,-'_'...;.'-.:...c----.:.':~:,...._,''7-'.:,,~,:,""-::_.:~.=~+--- ELEVATION I DEPTH OF BOREHOLE: 74.f. 6 ¢. / 0



."
Ip1'WOO3 .

~ . BORING NO.: $
~ Tetratech NUS,lnc. TEMPORARY MONITORING WELL SHEET {J'
PROJl::CT: NSWC Crane DRILLING Co.: EFS . BORING No.: 1&
PROJECT No.: Nt245 DRILLER: Me. FA.\J. DATE COMPLETEb:-T""~~..:;;c.....::4-,...-vT
SITE: I S DRILLING METHOD: CPT NOR!HIr\lG: /3/7.¢29:64-

. GEOLOGIST: Cont.i DEV. METHOD: "vA EASTING: . gd27~'¢3~BO

NA

1.0. OF SCREEN: 3/1 "

SLOT SIZE X LENGTH:. lOS '- ')( Sa I

~~.,...--..''+--- BOREHOLE DIAMETER:' __'~=-"..;., .....;.
~~,...,:,.:.:g--- TYPE OF SEAL: N~'___'--__...0.:..;'-- _

3f:7:'~j---RISER PIPE 1.0.:

TYPE OF RISER PIPE:"

.»I!t+~-:-'-.....,---TYPE OF FILTER PACK: . __"':'~~~"'""'-- _

·~~+7~++-.,----TYPE OF SCREEN: P\it
_....:...---"-'------

f.+:':~i+t:~+-~----ELEVATlo"N·OFTOP OFRISER PIPE: . N A
F-;-~':';-;-"-""':"4---RISER STICK-UP ABOVE GROUND SURFACE:

75"Z,0.8
2i):":··.ii>·il~i~gJ----.:._~·GROUNDELEVATI9N:

'+i---'--- TYPE OFSURFACE SEAL: .' N A:....-........--..,,~-......;.----.,.-

/~~ ... ".:::: ...~~4+~+i1_.....:-- ELEVATION I DEPTH OF SEAL:

~±#7:T---:-TYPEOFSEAL: N ~'.'.. ':.'

::.t;;~.·.·.·:<';i~ *,,~~.;..;+--- ELEVATION I DEPTH TbPOF FILiERPACK:

-'-"" .



l6TWOO~~ .
BORING NO.-.l~ Tetra Tech NUS. Inc. TEMPORARY MONITORING WEll SHEET

PROJECT: NSWC Crane DRILLING Co.: EFS BORING No.: 15~~~l..t\~PROJECT No.: N1245 DRILLER: M<.Fi'\A.. DATE COMPLETED: O\i.SITE: 's .DRILLING METHOD:. DPT. NORTHING: /3/ 74 7 0 ,44-GEOLOGIST: Conti DEV. METHOD: N4 EASTING:' 3 0 2&187. /0

. NA-

.~I"

. . 3"4\-,1
..•..

75~_3Z

SLOT SIZE X LENGTH:

I.D. OF SCREEN:

~~St4S4----.:.- ELEVATION I DEPTH Of, SEAL:
"""'~~,of----'TYPEOF SEAL: N-fS-

~~+_--RISER PIPE J.D.:
TYPE OF RISER PIPE:

~~~--'-H-'--- TYPE OF FILTER PACK:

l.illig~~---·GROUND ELEVATION:
",*--'--- TYPE OF SURFACE SEAL: . N F\

-----'---'--.:....~-

.·1'Qi0*4m+d-~- ELEVATION IDEPTH TOP OF FILTER PACK:

vj''lf.':';~~'-+'t--.,-- BOREHOLE DIAMETER:
/V;;.<lI'-~-+~+--- TYPE OF SEAL:-----'-:.......:.-'--------

~~~4I----TYPEOF SCREEN:

:;.;4:"'~mBjT+f#---'-::--€LEVATION OF TOP OF RISER PIPE:
~b~e7.7t--- RISER STICK-UP ABOVE GROUND SURFACE:

.' e::~;;..;;;;;;,e::::; "-'-:-'--'---;'+--- ELEVATION I DEPTH TOP OF SCREEN: .7117: 3_2..._1_:->--1

iIIIIG~~f~~ELEVATION I DEPTH EiOTTOM OF SCREEN: 74'Z- J 2.. 1 It\ELEVATION I DEPTH BOTTOM OF FILTER PACK: 1 flJA. ..e.;
TYPE OF BACKFILL BELOW
WELL: NA

I ll. 'ELEVATION I DEPTH·OF BOREHOLE: 7<f2.· J Z 1 -,f=-~~~--'---'--~'---'----'----'-'-'--'--....J
-----f

"



t'FI:::] Tetra Tech NUS. Inc. TEMPORARY MONITORING WEll SHEET BORING '!C.' I.

PROJI;CT: NSWC Crane DRILLING Co.: EFS BORING No.:'5 O~S

PROJECT No.: N1245 DRILLER: MC.I='~U- DATE COMPLETED: \~-<t-()4

SITE: "5 DRILLING METHOD: OPT NORTHING: /3/733LE8
GEOLOGIST: Conti DEV. METHOD: .tV4 EASTING: 30Z8S(J8'~b

70B~4-(J

.'O:~... ",.s'SLOT SIZE X LENGTH:

1.0. OF SCREEN:

,~Ioeo/;;l:':-:-:-~~~---TYPEOF SCREEN:

:.;....- - .

'JoCJo~'-:'-~~--- TYPE OF FILTER PACK: ~~--;..;...:..-----

.'!'OI~.,.....,.;....,;;:..--+'t---ELEVATION I DEPTH TOP OF Fll.,TERPACK: I ~I\

"""~~c'-+--- ELEVATION I DEPTH OF SEAL:
~-='"~"'+--- TYPE OF SEAL::'" ~ A'

~~~~ht----'--RISERPIPE 1.0.:

TYPE OF RISER PIPE:

~ii~2ill~-- GROUND ELEVATION:
;,,+--- TYPE OF SURFACE SEAL: NA

----.;..;...:...---'---

=~..-,.~~~.,e.+---FLEVATIONOF TOP OF RISER PIPE: ~ ~

H'-'-'+~+.-'"c-4--- RISER STICK-UP ABOVE GROUND SURFACE:

~b~~~-"-~4--_ELEVATION I DEPTHTOP OF SCRI;EN: 70 7. ?oI ,

.
.~~·~~--~·~~~-'iP====r==~ELEVAT10N I DEPTH BOn-OM OF SCREEN: 70Z.4° /' <0

ELEVATION I DEPTH BOnOM OF FILTER PACK: /
----'-"~

jllli.~_---,-l,:--__TYPE OF BACKFILL BELOW.'
WELL: N p,.
ELEVATION I DEPTH OF BOREHOLE: 7 02.40 I ~

P--"""-'-=--------'--'----'-"-----'------'---':--':----"

•



r:n=l '
BORING NO.:

~Tetr~ Tech NUS, Inc. TEMPORARY MONITORING WEll SHEET

, PROJECT: NSWC Crane DRilliNG Co.: EFS BORING No.: t.~~~4JPROJECT No.: N1245 DRILLER: M~~\k.. DATE COMPLETED: I -IO-bl\SITE: ,s DRILLING METHOD: ()P\ ' NORTHING: /~/777Z .::>4-GEOLOGIST: Conti DEV.METHOD: N4 EASTING: 30 2 8937.38

.'

PVc::.

'763. /8

TYPE OF FILTER PACK: . ' , '~&

SLOT SIZE X LENGTH: " lOSL)( '0'

1.0. OF SCREEN: 3141'

::tttMq----:- RISER PIPE 1.0.:
, TYPE OF RISER PIPE:

'';'';'.~:-
--·7·-"

f:+:;-~~4----,-,-ELEVATION I DEPTH TOP OF FILTER PACK:

~s77±t--- BOREHOLE DIAMETER:
V;.,.oolIf-""~~'-'4---TYPE OF SEAL:-.=;.

~:....c'-- _

e44+l- ELEVATION I DEPTH TOP OF SCREEN: 753. /8 / \0

.:otj~r++7~H#---:---TYPE OF SCREEN: Pvc.

1Z:~04:4M---ELEVATION I DEPTH OF SEAL:
t87:S1~-TYPEOF SEAL: N C\, , '

~~~'I--'-__ GROUND ELEVATION:
"""1---- TYPE OF-SURFACE SEAL:

~.,.......;~.,:.-----

,::·: ••,~0~~~~~t===~LEVATION OF TOP OFRISER PIPE: ~ P\'.:,.' RISER STICK-UP ABOVE GROUND SURFACE:

." ;..

'~'I'iP"';'':':,:''=4==~ ELEVATION I DEPTH BOTTOM OF SCREEN: 743,,/[j / W'~ ELEVATION I DEPTH BOTTOM OF FILTER PACK: / t-.I

Illmml~_~j TYPEOF BACKFILL BELOWWELL: '1'-11\
f-~~-'--~-'---'--~-'--:""-"...:..c..----,-,-_:...-:..--,-~~ ELEVATION I DEPTH OF BOREHOLE: 7~3, /8 / 2<:>



:~ BORING NO.:

\~ Tetra Tech NUS, .Ine.· TEMPORARY MONITOR'ING WELL SHEET,

PAOJi::CT: NSWC Crane DRILLING Co.: EFS . BORING No.: IS .o'q
PROJECTNo.: N1245 DRILLER: Mc..t:.lLL DATE COMPLETED: I .' ~ (),\

,SITE: lS DRILLING METHOD: OPT NORTtlING: /3/7~Z8.Z~
: GEOLOGIST: Conti DEV.METHOD: .A/4 EASTING: 30Z8?ZO,Z5'"

I N t\

I N~

'"'.-

Pvc...

.3/1'\

SLOT SIZE X LENGTH:

1.0. OF SCREEN:

'---HISER PIPE 1.0.:

TYPE OF RISER PIPE:

~±++dd-":":""'---'- BOREHOLE DIAMETER: '""3 "
trGttTm--'------:-' TYPE OF SEA:.;;L:;..·: .L:N~~~,.-- _

..::..

~btbR?t---'---:- ELEVATION I DEPTH TOP OF FILTER PACK:

'J;lS:IJb+C-+~~~- TYPE OF FILTER PACI(:.' N ~ .

•·•·•.~~i$.04.$$~~.....;.;.'ELEVATION.I DEPTH OF SEAL:

jfub+7R!]--~ TYPE OF SEAL: . N ~..

=~~h¥5++¥*",-'--~TYPE OF SCREEN:

~: .

~---'-__ GROUNDEL~YATION:.

fR---- TYPE OF SURFACE SEAL: ~ .~
~---"---"--'---

4¥¥+::;+444----i=LEVATION OF TOP OF RISER PIPE:!-Jf:\

:4:;.'::' RFSAf+ftfut--- RISER STICK-UP ABOVE GROUND SURFACE:

1
11=1=1:IEJ~Jt~~ELEVAtION /DEPTH BOTTOM0;SCREEN: 7~a. ~.9 IlS" .....:/:.. ELEVATION/DEPTH BOTTOM OF FILTER PACK: IN

TYPE OF BACKFILL BELOW .

WELL: "'f\..) ~
...•.. ·ELEVATION/DEPTHOFBOREHOl.E:7po,67 I '5

J:o:-~------:...c:,.-..........~---:...~~~---:...~--"----,-'--"I

•



1511Joo'
~ Tetra Tech NUS, Inc. TEMPORARY MONITORING WELL SHEET 808INO"!O.'13>'.... '"

PROJt;:CT: NSWC Crane DRILLING Co.: EFS BORING No.: 15. ~l'

PROJECT No.:N1245 DRILLER: ~t~1J.. DATE COMPLETED: I ·1'3-:-()
SITE: IS DRILLING METHOD: CPi NORTHING: /3/626~-8/

GEOLOGIST: . Conti DEV. METHOD: N-'f EASTlNG: 3 02760(0 ·zq.

•
\

/ NPt .

/ N~.

(

7&~<:: z.. /
--=-----.:.~

a'l
NA

---

SLOT SIZE X LENGTH:

1.0. OF SCREEN:

.........

~~++_--.RISERPIPE 1.0.:

TYPE OF RISER PIPE:

~Mlj:o"::-fr~m----TYPEOF SCREEN:

•.~~> .:/)e:~+it+G:L--~ ELEVATION I DEPTH OF SEAL: . '.

~~~+--_. TYPE OF SEAL: N A

'·.·:I~I·:·O: ::I~Hi77STt~-- ELEVATION I DEPTH TOP OF FILTER PACK:

:.: :~~;4.~~~4~+-__ ELEVATION I DEPTH TOP OF SCREEN:

. .:.... :.: .....

.. : :.. :: .. '

:?) \::FF+-~TtY/'7t1'ij--:--ELEVATlON OF TOP OF RISER PIPE: ~ Pt .
.- ... ,.;.::..:.. :.... ,:.:. :'''.'':''::1'''' V'::::,J1S7'7Pr---RISER STICK-UP ABOVE GROUND SURFACE:

~+-__ GROUND ELEVATION:

Rd----. TYPE OF SURFACE SEAL:__...;.N_·f\.....;;.... _

.. ',' ,"

.....

.. '

':::: ,'. '.:' ..

..'"'

~<. .

.-.-.:-:"

~
I'~""'~"":~-it~::l~==ELEVATION I DEPTH BOTTOM OF SCREEN: 75~ 6' Z / to:'./ :'. ELEVATION I DEPTH BOTTOM OF FILTER PACK: / ,vA

. TYPE OF BACKFILL BELOW

WELL: -VA
P-~:'.J..'_'"'---'--'-"--'---'-'-'-~~_~~':I!.~I?-~~~':I!.-,-~-'~-,Ql-:r~tc~-'-:..:_'-'-_-~~+-----,- ELEVATION I DEPTH OF BOREHOLE: 7 S-J. 6 z. / 6

•



•
["'II:) TelraTech NUS. Inc. TEMPORARY MONITORING WELL SHEET BORING 1'/0" '."

PROJECT: NSWC Crane DRILLING Co.: EFS BORING No.: t
...,~c.;;:;...:."':='-l.

PROJECT No.: N1245 DRILLER: S3C. DATE COMPLETED: -11.4-0"2.

SITE: IS DRILLING METHOD: H~b ~\)(" NORTHING: /3/ 7 7 Z'-;; 7 z.
GEOLOGIST: Conti DEV. METHOD: ,VA EASTING: 3028627. z 'Z.-

I

13. S

13.5

I

INA.

I 1\

NA

ev <.

\OSL)( ~.5'SLOT SIZE X LENGTH:

1.0. OF SCREEN:

*",,"~,--;.,t--- ELEVATION I DEPTH TOP OF F~LTER PACK:

7+~++it----'-RISER PIPE to.:

TYPE OF RISER PIPE:

F"-++~+--- ELEVATION I DEPTH OF SEAL:

"'4+'-:-':':~"7"+~-- TYPE OF SEAL: tJ At.

'JoOI~~.....-.....;--- TYPE OF FILTER PACK:

~1oeoElP+~~'-'+---TYPE OF SCREEN:

++"'~~"+t----ELEVATIONOF TOP OF RISER PIPE:

b~~H---RISER STICK-UP ABOVE.GROUND SURFACE:

•.~~4~~~+,.,+~ __ ELEVATION I DEPTH TOP OF SCREEN:

...\ :>~~{.;:. ..,. "•.. .":1~~~7':7t--- BOREHOLE DIAMETER: .:;)

.··.I1~t77t---:- TYPE OF SEA:..::L:.;.: --It-J~~:L.... _

J
II·-~··-~·-lfz~~[~~ELEVATtON I DEPTH BonOM OF SCREEN:ELEVATION I DEPTH BOnOM OF FILTER PACK:

... '

TYPE OF BACKFILL BELOW

WEll:

ELEVATION I DEPTH OF BOREHOLE:
l'---~--'-~---'~~---'-'--':":"~'-'--'--'--~~--..e-J

•

•



•

•

•

APPENDIX B.2 : .
DIGGING PERMITS



DIGGiNO PE~MIT
. ~SW¢ CRA". E 11jl00/3 (REV. 8/02)

/J- ,-!./o,v ..
:; 7'iJ1.·.~. ;.. '.; .~. ,

DATE (Start ~'on:orabout)

'rl-'3JO~

So/I'd.

..' : .

.v>A9;~'a¥;,'~,~

.D:HEAVYEQUIPMENT.'
. ..-. ,'," . .-

... -~ .

[JBACKHdE:

1101 fill~ k .

L HIe

:PRESENTMARKEO . ;;, 'NOt LOCATED' ' ..' ...

Nl/!

-"'.: UNDERGROUND UtiLITIES LOCATED IN WORK SITE'

,-/. ", , . -r,·,'d ._f.

(J,/)c(!)PS O(L!A:ftdJed drlt-lUia ·

TELEPHONE

WATER

SEWER

SECOND ,ELECTRICAL 1 (J. PLl

STEAM

" .. htxed II J;'jO::-j
GENERAL DYNAMICSINMeI.

COMPRESSED AIR 'CRoP CJ..

HIGH VOLTAGE ELECTRICAL

FIRE ALARM

EQUIPMENT TYPE .

D HAND TOOLS " 0 CORE DRILL ' [] TRENCHER

In addition to the ge'neral precautions for'ejca~a"iingwhereuridergroui'ld utilitesarepr~sent.comply Withttle f~ljowing:

-* :Ert' UbI' .Q//DtJ7/Ji5 ..

DATE

J(.
"! i/7 'Q ,;

". 7

'. t •
• J

DISTRIBUTION:
ORIGINAL - Code 09Z5 File
YEllOW- Supv. At work site
PINK':' Perinilrequestor



.~·pIG~ING PERMIT
NSWC CRANE 1100Q/3 (REV. 8/02)

WORK WILL BE PgR~,?RMED;BY'"

-- -f.'''H Ii?!} i] ..£v'c-,

,-'.

4667
DATE

,o~TE (~tal1.'-C!~Lor..about)

. :-',;: )/j ·3 '/j "'.). ". /.~.. V /
/

WoRK DESCRIPTION
.'1. ) J . -') I"·' I . '"

§cil . ho&f0g> To fJIJr/JIN$Vl?faee - <.f .. S vbstJ /<fIlCeSQ{/:·Si1n1j2)es:;~Loce--k/J/IJS'

(fl&:.~ 17it±f(JCed iii /)), U!OtJrle/~i shire) ~l) I Ii /~(~vK g/);do~j .. L6Ul';Jir~ Me:..·

cvJ .If;Jbte4pd--

EQUIPMENT TYPE

DH~NDTOOLS

.UTILITY

. . ... ..
..' '.

In addition to the general preeautions'foi:excavating where underground utilites are prese.nt, comply with thefollo.:Ying:·
. . . . ". -.' .. '..' ". ", . , .

I1J t:f
. .,. d .....---..: .. ,', ". -,y_.~/-." ~ " . '. -

. -- '.,", "" ./.. '".:. .:,....
. ,:'

. ,"

{!.RtX ~'-

. . j::MeJ ill; l~ 1"
GENERAL 6iNAMICsMMcV ~

TELEPHONE

SEWER

SECURITY ALARM. t..J!.

NATURAL GAS

HIGH VOLTAGEELECTRICA~,

COMPRESSED AIR /1 O/J7-

GROUNDING cl!t1,

.STEAM

. WATER

.. FIRE ALARM

- .SECOND ELECTRICAL ..~

<" ~.. "

DISTRIBUTION: . .
ORIGINAL - Code 09ZS File
YEllOW - Supv. At work site
PINK - Permit requestor



, REMARKS'

.. :"c ... ·...

l/

i/

,.. "". I / .,-rt •..c ';C C' (../ ',.' /,_,;,
• ,', .. ' ',f.-i ,. Co" ,

, , " '/
' 11 "',,;I1-/0-01 _I:,,?" ,

. " ":

,':DHEAY:Y, eQUIPMENT

4668
DATE /

/// '

3330,'

. -;..

::;.~- .'.j"/' .'.

," ,'.
, .~. ~ ~; ..-~ . " ""

UNDERGR'OO"N[j.l.ITllITIEStocAtEbtN WORK SiTE "

K WILL BE PERfORMED;.BY
.,';' : ..

/' y ,,' S;JC../· ,

'. '

SEWER

SECURITY ALARM L {J

STEAM

DCORE DRilL ", DTRENCHER, ,E];i3ACKHOE

WATER

TELEPHONE

FIREALARNI CR.oP I

COMPRESSED AIR

GROUNDING tJ.£o

HIGH VOLTAGE ELECTRICAL

REQUEST.c:D BY~
-~ ..~~ :~

:~ ~ -0-

SECOND ELECTRICAL .t'Ir't'

, , FA:ifc1 I//Fl/O'/
GENERAL DYNAMICS/NMCI

" I
'-" ......-..; ..:~../.... " ..

'DI,QCJ~G PERMIT
"NSWC C~NE 1"00,0/3 (REV. 8/02)

In addition to the general precautions for excavating where undergro'iJlld utiiites are present, comply with the following:

" ", /,

~ ,1 r. f j;- ,,.1/ ( !)~, ((7.,. t./t'/" ':-4'l ~.:: y'V ! V! V r/ ;> 1

DATE

/2

DISTRIBUTION: ' j
'J

ORIGINAL - Code 09Z5 File
YELLOW - Supv. At work site
PINK - Permit requestor

DATE ./
""r I

~ .--,/iJ Ii/;;J. / I



•

•

•

'. ,APPENDIXB.3 , '
HEALTH AND SAFETY DOCUMENTATION

."',

"

~\;:-



•
TETRA TECH NUS. INC.
661 Andet>en Drive • Pitt~. PA 15220
Tel 41 292L7090 • Fax 412.921.4040' wwW.tetlatech.com

PIIT-2-5-050

February'25, 2005

ProjecfNumbers N 1245, N6878, and 00042

Commander. Southern Division
Naval Facilities Engineering Command
AnN:. William Gates (Code ES31)
P.O. Box 190010

. North Charleston, SC 29419-9010 .

Reference:

Subject:

CLEAN Contract No: N62467-94-0-0888 ,
Contract Ta~k Order Numbers 0331. ~and0376

Personnel Clearance for Site Visit

•

•

Dear Mr. Gates:

The purpos~ of this letter is to inform yo~ of upcoming site activiti~s to be performed by 'Tetra Tech NUS,.Inc. employees under the CLEAN contract. and to attest that the 'individuals ideniified herein. are incompliance withapplidlble OSHA regulations. This information i§ being subinittedas sp~ilied in S'ectionH.14 of. the Comprehensive .Long-Term Environmental Action' N~vy (CLEAN) Contract N62467.-94-00888, The specific OSHA regulations involved for this project pertain to employee health and safetytraining and medical surVeillance requirements, as identified in OSHA29 CFR ',1910.120.

The subject project and planned activities include staking locations of intrusive' sampling;installation/development and sampling of monitoring wells: surface water. seep arid sediment sampling;,and soil sampling using OPT arid hand augei"ing techniques at the NSWC Crane site in Indiana. This isscheduled to be conducted from February 28thr'oughMarch 16,2005: The individuals lhal will performlhesetasks are employees of Tetra TechNUS_ They wili foH?wtheSe listed health and safety plans.

• Healtl:l and Safeiy Plan for RCRA Facility Investigation at Building 106 Pond (SWMU 8)and Roads and Grounds Area (SWMU 15). Qated November 2064. prepared underCT00331. '...
• Health and Safety Plan for ,Environnientallndicalor Investigation for SWMUs 18, 19, 20.and the Old Gun Tub Storage Lot. dated November 2004, prepared under CTO 0331_

Health and Safely Plan for Cast High Explosives Fill and 8-146 hlcinerator, dated August2004, prepared under CTO 0343. .' . '.'
• Health and~afety Plan for Mine Fill A (SIiyMU 12), A~v'ision 1. dated August 2004,prepared under CTO ,0357.' . , ' , ,.,
• Heaith and S'afety Plan for Risk Assessment and eMS at Solid Waste Management Unit(SWMU) 9, dated February 2005. prepared underGTO 0376. .

These individuals are as follows:

Jim Goerdt
Terry Rojahn



TETRA TECH NUS, INC
661 Andersen Drive' Pittsbu'l1'. PA 15220
Tel '112921.7090 • Fax 412.921.4040· www.telfdlech.com

r

Reference:

PITT- 12-4-053

December 30, 2004

Project Numbers 3961,1245,7448, and.6878

Commander, Southern Division
Naval Facilities Engineering Command
ATTN: William Gates (Code ES31)
P.O- Box 190010
North Charl~ston,·SC 29419-9010

CLEAN Contract No. N62467·94··D-0888
Contrad Task Order Nu.mbers 0160. 0331, 0343, anlW@ ..,.,

•:.
~\

. ./

Subject:

Dear Mr. Gales:

Personnel Clearance for Site Visil

The purpose of this lelleris to inform you of upcoming site aClivities to be performed by Tetra Tech NUS,Inc. employees underth~ CLEAN contract, and to attest that the individuals ·identified herein are incompliante.withapplicable·OSHA regulations. This information is beingsub~illedas specified in SectionH:14 ·of the ComprehehSlveLong-Term.Environmental Action Navy (CLEAN) ContraCt N62467-94-00888: The speCifiC OSHA regulalions involved for this project pertain to employee health and safetytraining and medical sUiveillance r~quirements, as identified in OSHA 29 CFR 1910.120.' .

The· subie~t . project arid planned' activities include staking locations of intrusive 'sampling;inst~lIlationldeveiopnientand samp'iing .of mon'itoring wells; surface'water, seep candsedimenf sampling;and soil sampling'using OPT and hand augering t~hniques at the NSWC Crane site in Indiaria~,This 'isscheduled to be co'iiducted from January 4-28, 2005. fhe,individuals that wiUperform these tasks areemployees of Tetra Tech NUS. They wiii follow these listed health and safety plans.

.Health an~Safety Plan for ~Iid Waste Management Unit 7, dated December 2004,prepared under CTO 016(i.· .'
Health al1d Safety Plan for RCRA Facility Investigation at Building 106 Pond (SWMU8)and Roads and GrOl~nds Area (SWMU 15), dated November 2004, prepared underCTO 0331: 't·

. Health ~nd Saf~tyPlan for Envi~onment~llndicatorInvestigation forSWMU~.18, 19,20,and the Old Gun TubStorage Lot, datedNovember 2004; prepared underCTO 0331.
Health a~d Saf~iy Plan for tast High Explosives Fill and 8-146 Incinerator, dated August2004, prepared under CTa 0343.

• Health and Safety plan for Mine Fil.I·A (SWMU 12)•. Revision 1; dated August 2004,prepared under CTO 0357.

These individuals are as follOws:

Stan Conti
Colin Doolan
Jim Goerdt
Terry Rojahn

•
'J-

.'

!>.



•
TETRA TECH NUS, INC.
661 Ander<;en Drive • Piu~ PA 15120
Tel 412.911.7090 • Fax 412.911.4040 • www.letratech.com .

PIIT-12-4-OO3

December 3, 2004

Project Number N6878

Commander, .SouthernDivision
Naval Facilities Engineering Command
AnN: Williain Gates (Code ES31)
P.O. Box 190010
North Charleston, SC 29419-90 10

Reference:

Subject

CLEAN Contract No_ N62467-94-0-Q888
Contract Task Order Numbers 0160. 0331, 0343, an~~~. :

Personnel Clearance for Sile Visit

•

•

Dear Mr. Gates:

The purpose of Ihis leiter is 10 inlorm you 01 upcomi~g siteaclivit~s 10 be performed by Tetra Tech NUS,
Inc. employees under the CLEAN conlract, and to attest that ·the individuals identified herein are in
compliance with applicable aSHA regulations. This information is being submitted as specified in Section
H.14 01 Ih,e Comprehensive Long~Term Environmental Action Navy (CLEAN) Contract N62467-94-D
0888.. The specilic OSHA r~ulations involved for this project pertain to employee health andsalely
training and medical surVeillance requirements; as .identilied in OSHA 29 CFR 1910.120.

The . subjeCl projecl ar],d planned aClivities include staking localions of irllrusive sampling;
in~tal~lionldevelopmentand sampling 01 monitoring wells; surface water, seep and sedimenl sampling:
·and soil sampling using OPT and hand augering techniques al the NSWC Crane site in Indiana. This is
scheduled 10 be conducled from December 6, 2004 through December 17, 2004. The individuals Ihat will
perform Ihese tasks are employees of Tetra Tech NUS. They will follow Ihese listed health and safely
plans.

Heallh and Salely Plan for Solid WasIe Management Unit 7, dated December 2004.
prepared under Cra 0160. .
Health and Safely Plan lor RCRAFaCilily Investigation at Building 106 Pond (SWMU 8)
and Roads and Grounds Area (SWMU 15), dated November 2004, prepared under
CT00331. . ... .

Health and SafelyPlan for Environmental Indicator Investigation lor SWMUs 18. 19.20.
and the Old Gun Tub Storage Lot, dated November 2004, prepared under eTa OJJ 1.
Health and Salety Plan lor Cast High Explosives Fill and B-146Incineralor. dated August
2004, ·prepared under CTa 0343.
Health. and Safety Plan lor Mine Fill A (SWMU 12). Revision I, dated August 2004.
prepareq under CTa 0357.

These individuals are as follows:

SIan Conti
Jim Goerdl
Terry Rojahn
Donald Westerholl
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[-n-,] TETRA TECH NUS

I'l:; CERTIFICATE-OF TRAJNING
THISCEm-IF.IES,THAi:: "

" ' ColirvA.,Doolatr" ' , ,
ti~$ s!i2cessfully compleled'an 8,~~in '~QUrse'Qf insirucil<i~'in

, OSH,It 29CFR!9111iiiO

GENERA~SITtWOA~&f'
AEFRESHEFlTRAINJI'I.G"

prepared and instruetoo'l>Y:Telt<i Tech NUS, Inc,'
Pinsburgh.;,P~yi;ia!'ia
Decemb~ 23, 2004

Senior InslTUCtOr

Trainng SeMces

::

•



• WORK STATUS REPORT
Employer Copy

TYPE OF EXAMINATION: Baseline Examination

EMPLOYEE: Doolan, Colin
SSN: XXX-XX-8351
DATE OF EXAM:, 12102/2004

1 EXPIRATION DATE: 1210i!2006

COMPANY:
POSITION:

, LOCATION:
SITE:

UPDATE

IT/NUS
Earth .Scientist
IT/NUS-Pittsburgh
Pittsburgh .

The following recommendations are based on a review of one or all of the following: a base history questionnaire. supporting
diagnostic tests. physical examination, and the essential functions of the position applied for or occupied by the individual
named above. ' "Yes No Undecided

Has the employee any detected medical conditions that would 0
increase hislher risk ofmaterial health impainnent from " '
occupational exposure in accordance with 29 CFR §1910.120?

Does the employee have any limitations in the use of respirators D
in accordance with 29 CFR §1910.134?

o

o

2. [jQ~AtlFIED- ~ITFiLI~iTAtIONS:j fheexarriinationi~~i~ates that ~ riJedical tqhdi~ior:lcurr~ntly"exlsts
.,", , . that limits work assignments on the following basis: ., " ' ,

STATUS

L '0 QIJALIFIED ,,',

.,.
' ' '

"

" The ~Xflminati()~ indicat~$no.~ignificantmedical condition. Empibyee,canbe·assigned
, any work consistent· with: skills and trairiing. . ", ' ,t«.

. . '" .... "','.' . ':

"..,. ,.,:' .

. ~i: .

", 'S~M,"',~'NTS:" S(~tiJ~ changed to Biennial.
. .,.. :>(i-' ::~,...: ."i.

:I:,haver~~iewedttie:'rfjedical data of the above named employee. and informed the employee of the results of the medical
~xarriincitiori and any medical conditions that require follow-up examination or treatment

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

3;'~~,,:.;,N\~fCl,U~:~.I,F~FD .'

4." D"DEFER~ED The~xarni,~ation indicated th~t additional inform,ation ,is neces~~!y.
,'<~: ,been:given'the following instructions. ," ' ,

.... - ....

The employee has

'... ".

. .~....

Date: 12/07/04

, , .,

,',

:.' .

.....'

'. ~:' .



CERTIFICATE

OSHA, 1910.120
Hazardous Waste
'Opera:tionsalld

'EmergencyR~sponse

.40·Hour ·Course
'. .' .Dec:ember"13, '1991

ISSUE DATE: '.' .'

EXP.I,RATION:,·December13,1992

.CERTiFiCATE:. .HAZ9112001058

.': .

.. :'~"'::""'""'"
".. ' .... ",' - ".' .. ': .. ,; ,- :, '-, ,','"

..... : .... -~

STEVENL~Li~'-'
presi·de·nt· '.

Q
~.~ :

P, 0. Box 300068

Fern Park, Florida 32730-0068 •
• '< ...~
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Date of Award

TETRA TECH NUS

October~

prepared and
Tetra Tee

Pittsburgh, ..

:1'(.;;].
l:!B

GENERALS
. SUPERVIS

uccessfully complete~'

aSH

~.
Cd~

Senior Instructor
Training Services

•



WORK STATUS REPORT
Employer Copy

TYPE OF EXAMINATION: Periodic Examination
•

EMPLOYEE: (;oerdt, James
" SSN: 481-86-2691
,OA1;E0F. EXAM: 11/07/2003
EXPIRATION DATE: 11/0712005

COMPANY:
POSITION: '
LOCATION:
Sl'rE: '

rrlNus
Environmental Scientist
n/NUS~jttsburgh

Pittsburgh

The i~lIowing recommendations are bas(ld on a r~view of one orall of the folloWing: a base history questionnaire,supporting'diagnostic tests,physical examination. and the essential fUllctions ofthe pOsitiOil applied for or ocCupied bythe, individual named above. ' ' "" fu ' H2 "' UndeCided

Has the employee any detected medica/conditionS th<it~ould D
increase hislher risk of materia/ healthimpairmentfrOtTi ,'"

, occupational exposur~in acCordance with 29 CFR §1910.1~? ,

Does the employee have any'limitationS in th~ use of reSpirators D
in accordanCe with 29 CFR §1910.134?," ,

,',0

D,"

D

QUALIFIED - WITH tlMITATi~NS The'e~~rni~i:Ui(,nihai~tes,thataniedicai' Condition, currently exists
thal/iMits\vork~sslgnmentsbn the Jo/lowingba~is: ' '." . - '. ,- ...J' • . • ,.;'.....

The ·~xamin~liriO'indiCai~iriq:'sign;f.cahtmedica/cbndition{Einplby~ecanbe assigned~ny worktoniisle~t\tV!th skiil~ and training. ' " ,',' , ,,',", .~ ,~"

, ,

STATUS

1. 0: QUAUFI~[) ,

2·0

. ..... .......

•
. :,....,..,:.

3. ,0 NOT QUALIFIED

4. :0 DEFERRED' The examination indical~d,thal.additiOna/inf0rT!lalloli is necessary'. The',empi()yeehas
been given the following,instructions.;

COMMENTS:"
. ~'~.. '. .

I have revie~edthe m~di~fdata'Of the above n~med employee. and informed the employee of the results of the medicalexamlnaii~Jrand any inedieafconditionsthat requ,ire fplJow~up examination or treatment
,'"

Name of. PhysiCicln: S~tt Hardy. M.D.

, ,Signature: ' _~,-~A{",,"7.mb,
WorkCare, "

333 S. Anita Drive. ~uite 630. Orange.CA 92868,
(714) 978-7488 • (800) 455-6155 • FAX (714)4:X;:2154

Dale: 11/11/Q3

.'



~

•
TETRt\. TECH NUS. I~C.
661 Andersen Drive. Pinsburgh. Pennsyh'ania 15220-2745
(412) 921-7090. FAX (412) 921-404(;. W\l'w.tctrslcch.com

•

•

March 11, 2003

·Mr. Stanley Conti
Tetra Tech NUS. Inc.
Foster Plaza 7
661 Andersen Drive
Pittsburgh.:PA 15220

Whom It May Concern:

This letter is to certify ,that Mr. Stanley Conti successfully completed a course of
ir)structionin Hazardous Materials Handling for Hazardous Wasl~ Site Workers which
meets the criteria established in 29 CFR 1910.120(e)(3)(i). This'course was prepared
and.conducted by Tetra Tech NUS (formerly Brown and Root Environmental. a division
of HALLIBURTON NUS Corporation) in September 1983. If you have any questions.
please feel free to contact me.

Very truly yours, .

.~/1fv .
. ()ames K. ~~4.
. Manager, Training Hesources

JKL:lld'

v
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~
TETRA TECH NUS1t C£RTlFICAT£~FT!RAI':'It.J(3
THIS CERTIFIeS THAT

Stan Coilll
:has successfully completed an a-hour co.u,seof'lnslrucilon In

, ' OSHA,29,CF=,R,,1910i120

,GENERAL SITe wSR~i:~ReFRESHeR
AND SUPERVISOR REFRESHER TRAINING

~zMq~James , :
Manager '

Training Services

Dale 01 Award

prepared,and InSlructed:byistr8 Tech NUS, Inc,
Pillsburgh, Pen,nsylvanl.

May 14, 2004

~~jy(je~
Senior Instruclor
Tr~inirili Ser,;ices

• • •



•
"

WORKCARE'™
A Trademark of WorkCare, Inc.

RELEASE TO DUTY.

·CLlNIC ,INSTRUCTIONS: Complete and give to employee before they
leave the facility. This is a requirement of Tetra-Tech.

Office Location:

_0«'" .~mployeeName: _--"'?.L-A~-c::.-;tn:.....;.._...:....\e-=....-+y_.,_---":J""-l-._CD..::::-,_M----'---'-'_'---- _

p\-,

Yes No

l2t-O To work with hazardous materials in .
'accordan~e with 29 CFR 19tO'.120.

To use respiratory protective equipment
in accordance wah 29 CFR 1910.134.- ,- ,

•• Based on the Iim.ited information availiible to~me at·this time, I find" no neces$ity.; ....···. for immediate re~jr;ctionsand I release this employee forquty. Iqs understQod:and agreed upon'by the employer or potentifll empfdyer of'thise~al1linee that ....
subsequent cornprehensive. review qf,~lIlaboratory~nd oth~r te~t~ata by
\/VorkCare may detect health Conditions notapparerit to me. It i$fQrther agreedartd understood that such ,health coridiJions.may necessitatethe:needfor
workplace restrictions. Examinatiorflias been performed in compliance with
1910.1'20 and 1910.134.

•

t-z;~~... ,-._"Signed: ---':" M.D.

Date: ( L ..... 6~ c[

***Employee ***

Bring this form back to the office and fax it to:
.MattSoltis, Corporate Health &Safety (412) 921.;.4040

'.:;":..
i' t,/

333 S. Anita Drive, Suite 630, Orange,CA 92868 • (714)978-7488 • (800)455-6155 • FAX(714)456-2154
E-mail: info@Workcare.com • Website: www.workcare.com. .
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Certifjdll~eof ...••.. Training·
.-

tHIS'dERTIFIES THAT ..
' .. ,

TERRY ROJAHN
has successfu,lly completeda' course' of instruction on

SUPERFU_,ND- .' TRAINING CLASS
"

prepqred. and conducted by the
.N US Corporatipn, Pittsburgh, Pennsylvania

. SEPT.'.30-.oCT. 4,1985'

':. Date. of-Award

•
Gary ~

Director; He
d h, C.S.R

,SOfety' Training••
Ut.<U~Q~_·
.' .

E. Dennis Escher, RE.
Vice President .

•
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'·"~'~W;y,::..

jrW • ..,,:,~'~:):'

,vafflli'a,.;'";;
'.~';.:.::

;~~·tV

V\:'

~ , "';'" : .,.,
o

Date of Award

.,;
" F~Qr.ltflry.

'\ . " ;'. ",~' :::':'~ }: :':."" "~'. . "..., ':. !

.. prepared and '
, " Tetra'Tec
Pittsburgh,'

. ....

GENERALS
. " \~~~;;l'~'i;.c~

"SU PE:RVIS~EJ]
;~:.. ' . ~ . .- .: .', .

" ..;,

[1bJTETR~ TECH NUS

,CERT/~/CAt!E"
.. ,' ,,;/,,~\\,re,-, .

THIS· CERi,

Terry,:jI~
. ,', :1...><.'·,·:.~;ij:YH,_:~~;:·;\:·~~,;~· ..<;:···· . " , . '.'. ,'. ~f~;~~-';~~:.'

,i:':::':~{~~~:,s'uccessfully completeej/a,
.:: .:' <:;.j.f((··~~·;x~~.~rr}C::.:':··

•. ,::,,:;:~;: ,', '. ,':, . .'<OSH.~~.

,.

~~ 't~1JW
Cd~'~~C

Senior Instructor ';co

.Training Services



,"(~), TETRi\ TECH NUS

CERTIFICArCOP''TRA1tIfJING,
...: . . ,",

,THIS CERTIFIES>rl-f.j~"t

',-.: ".

Jt:11ra
Manager

,Training -Services
'::

. .~';:'i' .•,,- .

'Dat~ bfAw'ard>

.Jal]'uary~li~o04

"':'.

",

;' . " . . . .. ,'.~ ' .....;: ,.-: ' .

_' r~~~¥,:~,qj~~!L":,;";"",,,~;,;,,,," ',',
has successfuIly c,ompIeted.':c;ln.8~h0 ur )PQPt§,~"gr,.tI;l§tt~J.GliJlnJn

AND, SUPERVlS€)R';'~aEI7'RE;:S8,ER TRAINING;;,: ',/ ,.' ,,'1"~i~1~~1.tc ",'
prepared arid l-gL~:t~J¥$it~d by

'TetraTech?tNl~)jS~lnc. />." . . .. ~-""':'t" ~,~~.,~,':I" ~,~J,~~·~~..r:,....,· .:,::

Pittsburgh, 'P'(~hAn~ylv'a(fia.,':: ,.;:~..?~.~~~~;-!.~.,~,:.'~. . :.':. "

~'~
Senior Instructor
Training Services

~ , 4IJ;



~J••
TYPE OF EXAMINATION:

WORK STATUS REPORT
Employer Copy

Periodic Examination

EMPLOYEE: Rojahn, Terry
SSN: XXX-XX-8670
DATE OF EXAM: .11/05/2004
EXPIRATION DATE: 11/05/2006

COMPANY:
POSITION:
LOCATION:
SITE:

IT/NUS
.Environmental Sampling
IT/NUS-Pittsburgh
Pittsburgh

The following recemmendaiions are based on a review of one or all of the following: a base history questionnaire, supporting
diagnostic tests, physical examination, and the essentiaHunctions of the position applied for or occupied by the individual
named above. . Yes No Undecided

Has the employee any detected medical conditions that would D .
increase his/her risk of material health impairment from
occupational exposure in accordance with 29 CFR §1910.120?

Does the employee have any limitations in the use of respirators D
in accordance with 29 CFR §1910.134?

o

o
. STATUS

1.. [ZIQUALIFIED The examination indicates no significant medical condition. Employee can be assigned
any work consistent with skills and training.

2. 0 QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists
that limits work assignments on the following basis:

• 3.' 0 NOT QUALIFIED

4. 0 DEFERRED The examination indicated that additional information is necessary. The employeehas
been given the following instructions.

COMMENTS:

I have reviewed the medical data of the above named employee,and informed the employee of the results of the medical
examination and any medical conditions that require follow-up examination or treatment

'. Name of Physician: Peter P. Greaney, M.D. Date: 11/10/04

'. Signature:
. WorkCare

333 s. An~a Drive, Su~e 630, Orange:.CA 92868
(714) 978-7488· (800) 455-6155· FAX (714) 456-2154





MEDICAL APPROVAL FORM
For Employees of Environmental Field Services, inc.

Participant Name: _-...;J:.=a'-'-v--=M=cF"-.a=Ic=..I__-'-- ,Date & Time ofExamination: July 30, 2004The above~namedindividual has:

I.

(~
( )

Undergone a physical examination in accordance with OSHA 29 CFR 1910.120, and found to bemedically
qualified to perform work at h~douswork sites.
not qualified to perform work at hazardous work sites.

- and - '
2.' / Und~rgone a physical.examination a.s per OSHA 29CFR 1910.134, and found to be medically( v{ quahfied to wear respIratory protectIon. '
() not qualified to wear respiral~r protection. '

My evaluation has been based on the following, as provided to me by the employer.
() A Copy of OSHA Standards 29 CFR 1910.120 and appendices. ,
() A description of the employee's duties as they reJateto the employee's exposure.
() A list of known/suspected contaminants and their concentrations (if knoWn)
() A description of any personal protective equipment used or to be used.
() Information from previous medical exaririnations of the employee which is used not

readily available to the examining physician.

I, ~_'->.\_'~_'~__'''-'__- ~,' have examined :-.=..!Jac1J¥/_'.J.m-..!-[~Fn~":...!:J....=.J_---"-" _
Physician's Name (frint) Partibpant's Name (Prmt)

and have determined,the following information:

,;'. L
. . . : .Results ofmedica1 examination and test (excluding finding or diagnoses unrelated to occupational

exposure):

2. Any detected medical conditions which place the employee at increase risk ofmaterial impairment of theemployee's health: '
, '

3. Recommended limitations upon the employee's aS,signed work:
'I/\k> A/ '

,

,I have informed this participant of the results of this medical examination and any medical conditions which requirefurther examination of treatment.

'~'"L Physician's Signature:
Address:

Phone Number:'

Based on this information provided to me, and in view of the activities and hazardous potentials involved at hazardouswork sites, l)iSparticipant
(0 ,may
() may not ,

perform his/her assigned tasks.

•



Revision 0
November 2004

AGURE8-2

, SITE-SPECIRC TRAININ,GOOCUMENTATION

••,
My signature below indicates that I am aware of the potential hazardous nature of peiforming investigation
activities at NSWC Crane, and that I have reCeived, site-specific training that included the eiements
presented below:

• Names of personnel and alternates responsible fo'r site safety and health
• Safety, health and other hazards present on site
• Use of personal protective equipment
• Work practices to minimize risks from hazards
• Safe use of engineering ,controls and equipment

Medical surveillance requirements
• Signs and symptoms of overexposure
• The contents of the health and safety plan includingTable 5~1 and 6-1

Emergency response procedures (evacuation and assembly points)
• Review contents of relevant Materia'i Safety Data Sheets
• Review of Safe Work Permits

•••

I
I
I

At..£;O

'Sv,.Nt..4:'
'3

I have been, given the opportunity to ask questions and ,that my questions have been answered to my
satisfaction. The dates of my training and my medical surveilliuice requirements are accurate and correct
thbtf k Id 'o t e es 0 my now e ]~e.

, Site-
4o-Hour

8-Hour
8:..HourName Specific Refresher Medical

(Printed and Signaturel Training
Training

Training
Supervisory

Exam
Date

(Date)
(Date)

Training (Date)

.~
.V.uJ in<'Fa II ' fl/y!o<t' 2}lft loy. IJf1

' ' 'Jl+ 7l1~6 /D<j'
,c~?:d~~
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APPENDIX C
SAMPLE LOG SHEETS AND OTHER FIELD FORMS
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APPENDIX C.1
SOIL SAMPLE LOG SHEETS



[] SEDIMENT
(] LAGOON / POND

PAGE-LOFi..

>.
SIGNATURE(S): __~~~.....tIf\LW...Ott,q,· ,...-

src (J""GSAMPLER (S):

~.
M(jLTIPLE, SAMPLE LOG SHEET
M SURFACE SOIL
~ SUBSURFACE SOIL

o [] OTHER _' _

'.[1=1:] Tetra Tech NUS, Inc.

PROJECT NAME: NSWC CRANE
PROTECT-NUMBER: N1245

LOCATION: SWMU 15 " Area of Concern A

ANALYSES·
0 Z ::r: 0.0 ' c

UJ C/)0 Q (!l I- U. C/) co CJ>
.. (!l::r: - I- - co Vi o a: 0 ::r: '" '" c.. ztii ~ « ::r: .., ;,
:J« 0 ·UJ C\I « Q) 0... DUJ UJ a: - o Z c..J;1 0

SAMPLE No. ::E ::r: I- ::E ~ ;;. a: c.. z - co
~ ,9 '" a: « SOIL DESCRIPTIONI- « (!l ::E ..J « '" co UJUJ c.. 0 ~ UJ ,~ -0 « I-

'*
",-€ Qi (!l a:..J I- Z ,(.) ~ ..Jc.. UJ (.) 0 ~(.) ::E 9::E 0 Z ..J "Q:- o 0 g O' 6o ::i' I- (.) >' ..J C/), c..« 2f/:)4 «

If) .(.) - If)
l-

15 Ss C:o I o:x::> 2- DPr D-2. 12/9 C5lIQ L G 5 3 I I FHA. :=, UOA.D Gn.A~ ,
c.Lil..~. ~ t:..../o..JD - ~O \£'i"

15$0:>1O"2.0c.. Il z:.-c.. If mtl; . Il II 5 ,3 . l I FIL..1. 0 c..u...'('e,'-t SA.~t> -TR ~K
o'

SISS~OO~acn'2. .
II .C-z. (I. 2\~~ I( II ~' I ( FIlA.. 0 c::.;...AI.( <; "t-Jb R..nM r: [) .A I C J

'SSG OO~02.Cc..
Ie 2.~

IJ' Pt4C ' II 1'1 .5 6 l \ FIC,,,\'" 0 ~YE..,(,SA..tJD/ s~~~'(' ()A\.( .

IS~oo4cOo'2... 0-2 l( (I (f 5 3 \ \ F'I \.\, 0
~kl?;)·

II ~5S s.~t.J.D -lIZ clA.~ G.£A.\ (:.1

lS.$Beo40-2.S:.~
.ll 12.:<... II l~ 5 3 I FII...~ <)

il{
It I, L ~ t::....( 0511...'1'( c.l,A..Y - 'R.cLK.~R.

;:..
'.

['
..

"

REMARKS: . See Figure 3·2 LABORATORY: COC No.:

Laucks Testing Laboratorie's 0/44
. "

'.



[]SEDIMENT, .
[] LAGOON / POND

f"'FI:] Tetra Tech NUS, tnc.

MULTIPLE SAMPLE LOG SHEET
fkSURFACE SOIL

&,.SUBSURFACE SOIL
. [] OTHER --'--_

PAGE-L OF_'_

SIGNATURE(S): ~G.rn:b)..
SAMPLER (S): S;:S:C..! SG.

..
PROJECT NAME: NSWC CRANE
PROTECT NUMBER: N1245

LOCATION: SWMU 15· Area of Concern A

ANALYSES
0 z x ""

c:
lJ.J (/)0 Q 0 ~ u. (/) CD <f) "" 0x ~ - CD iii o c: 0 x' <f) Cl. Z

~ u::: < x .lJ.J co < :g :::l
::::l

lJ.J - lJ.J lJ.J c: ~ < 0 o Z C\J
~1t

C. 0 Ci
::E ~ ~ ~ c: Cl. z - co <f) • <SAMPLE No. J: ~. ~ .S? c: SOIL DESCRIPTION

~ < m~
o ::E -J" ~ <f) OJ 0 lJ.JlJ.J Cl. 0 ~ B" o. ~

<f) e a; c:-J < Z
Cl. lJ.J U 0 ,_ u

~ 0 u Q) :E -J 0
:E 0 Z ...J

S ~ u
(5 oJ:

-J (5 0::< o :J" > > < (/)
(/) 2004 u - (/)

~

IS ssoo-::;' ~2. bPT 0-2 12.( 'b 1.335 L c; 5 3 I \ ~ 0 ~D ClAYE.,Y

IS SB 001- 02.0CD " 2-" I( 13"/0 II .. 5· 3 I I <1 0 SA. "-. d ....'1 UA\.(£.'(

.[ ~ S~ of).=taeo ? ,II tr-2 It
l'tOO II I) s· 3 ' \ \ F='U. ' ~ S A"-JD (I:: I ("'l...) "?

15 oS. a 00;1. O~Ofo ,I 2-'= II '''/.015 II 1\ S 3 I I ~ 0 SILT

15 S.S OOCO nco2- ,. 0-2. II 14~C: . II \1 5 '3 1 I 7=11.4. a SP--ND

15.58 co <0020 (., II 2-eo 1\ hBS 'I '/1 /3 I@) '(2) t2J OJ 0 ba MS/M<:....~ - SA.t-.jI::>

. F1D t;c.08D4Q I II 2-6 1/ h'N- 1\ /I 5 3 l ' 1 - 0 .Du~ Of=: IIs:,Bco(o CYl.oeol~

t>-2, - -.J

\555005000 '2.. u· (j ''520 [I C" 5 3 L I FlU- 0 SAJ-Jb (R.C~ (;1'1 i...,,;: j

"

'2-(.,t5 SBOO50~oC::. II ' t I tS2S . II '\ s· ::, I ( 'f n.1. 0 CLA.I(' !G,e.A,.\~ :.t

,

REMARKS: See Figure 3-2 LABORATORY: COC No.: 0/4 /
. ' 0 Do MS/tv.,ISaD Laucks Testing Laboratories,

-
.

',' ' .. ,

• • •



[] SEDIMENT
n LAGOON IPOND

•['1\:] Tetra Tech NUS, Inc..

•MULTIPLE SAMPLE LOG SHEET
;&. SURFACE SOIL ,
,.&.SUBSURFACE SOIL

(] OTHER _

•
PAGE-L OF-L

SIGNATURE(S): ~ ,

SAMPLER (S): sse-/.:JG

PROJECT NAME: NSWC CRANE
PROTECT NUMBER:' N124S'

" LOCATION: SWMU 15· Area of Concern B & 0

~Wr

ANALYSES
'0 Z J: W' e:

0 Q 0 u. (J) . co til (J) ....,.. :c' (!)J: - """ - co'(ij o a::
,~ ~

til c.. Z
""" ~. ~ J: ,W :::l ::lLJ.I 'W LJ.I a:: - ~ 0 o Z ~

a. 0 is
SAMPLE No, ~ J: .,..

~ """ ~ . a:: c.. Z _ co !!! a:: ~ SOIL DESCRIPTION
"""

,C§
CE 3:

o ~ ....J ~ til
til '" (!) ww 1= ~ ~. ~, ....J c.. -0 u "$ a::

c.. LJ.I U 0 !:2.u .,.. 0 0 ~
....J

0
~ 0 Z ....J

, S ~ u '~ > ....J 0 0:
~ 2co4 o -:; (J)

~
'(J)

CJ) u -

15 &,oc;A 000'2.. ' UPT 0-2- l?/'B' 1120 L ~ S 3 I \ flu.. 0 ~r:::.y CJ.Ay -R.c;)~ ~lUIi:l

t'5 .s B c:::oq o~0 (., II 2-1=0 1/ II1..e:. II II 5 3' 1 I. Flu.. a S 1l:.. T"

1~.5- _...r. 0<':' \0 It (:,,-9;.t II 'll~ ,f' II 5 ~ t l ~ C> <:..,L.t:t..y

\ 5 S,SOI'Q o::>C'2,. II c-2.. .\ 1240 1\ " ,5 3 I ,I
FlU. 0 SA.t-J D

IS sooIOO2.D<O II 2-<':' /I
1~5 II I' 5 ~ \ I ,1 , a CLt:,.y

, ,
.~ trsseolo~IO

1\ ~s
.f
,~ ,. .. oS I :~ 0 c.,L~'< S ~N ('). RrC,r.

I '5 5 S(:)O"Sic:x::::>C 'Z. " 0-2- II 'l~ 1\ II 5 3 I I FIL~ ~ S~C>

15'=-B~02.~ 2.-<.0
"

II
..

~, 1 £> 0 S IL.T/ CL.·t:::.. V'II \30< ,t .s I

I':>S~~l.'O
II G.r'l '1

t~
II \, 5 ~ l \ co a C' LA...\( ROc.lL PM(.., c;.

-
.-

h,

REMARKS: See Figure 3-2 LABORATORY: . COC No,: • ,I
0/.181 .fE o/~;d€,

Laucks Testing Laboratories

"



. PROJECT NAME: NSWC CRANE
PROTECT NUMBER: N1245

;&; SEDIMENT
oLAGOON / POND

SWMU 15 - Area of Concern C

(Th) Tetra Tech NUS, Inc.

MULTIPLE SAMPLE LOG SHEET
::&. SURFACE SOIL
[J SUBSURFACE SOIL

[] OTHER --

PAGE_I OFJ

SIGNATURE(S): __~...,;.~~4",/A.~' _

. SAMPLER (S): __~ LIG

LOCATION:

. ANALYSES

o 2 J: Ll.J ""
~ ~g <!l f- u. C/) a:l III "" <!l
f- u: ~ I a:l Ci5 ~ ffi £ ~ 5 ~
Ll.J - Ll.J Ll.J·a:.I~O 02 ~ Q.1Il 00

SAMPLE No. :E ~ ~ ~ ~ - "i§ ~ 3< til ~ B i§ ~ SOIL DESCRIPTION
~ Q. 0 f- Ll.J ~ ;;:;- 0 ~ f-

z
.?: ulll Q. a:

Q. Ll.J UO'-'U f- ,1:: -' 0
:: 0 . 2 -,'- 0 0 (5 0 0 -
~' 0:::J u f- U > .> C/) Q.
C/) U - - C/)

15$.50\:2.00(:,,2 DP, 0-2. IZ/9 JOe::/:> L. (", 4 :3 I f;l.l. 0 S~"-ll)y Sl~"'- SIl..T\( S"'~C>

" . . , 0 <:.t.b.'<'E\"'Stl."'-\C
\SS.BDI':40~G:.' 2'~" 1010" II 4 3' I -I 6 "SIL.T k~I~1

, ISs;.al~c.Oc 2,. " C-" 1\ IOto 'I I' 4 3 , F-l u.. 0 ? ll.-T - U()l..ST

15,~~a t~ 0'2.0<0 t i '2.-(. II IO~C " " 4 3 \ .~ 0 GL-A."f' - tl

,\SSSOlJ<:x)O'2. I' 0-'2.' II IC~5 II h '4 ~ \ " F\lL 0 l.ut(- 1'"'_l'?1.\\$:J MD(~i

IS se.odcioCo I, t-<.. II loqo 'I " 4 ~ I 8 0 (LA'< (~;~~V() \\

,

REMARKS: See Figure 3-2 LABORATORY: ' COC No,: C:>/38

Laucks Testing Laboratories

• • •



[] SEDIMENT
[] LAGOON / POND

•.[1\:] Tetra Tech NUS, Inc.

'•
MULTIPLE SAMPLE LOG SHEET

, ~ SURFACE SOIL
I SUBSURFACE SOIL

(] OTHER _

•PAGE_I_ OF_I_

, SIGNATURE(S): ~:.>o.(.-tn\.~!x-",- _

SAMPLER (S): __$;S1-=:!.:!.:C~(:r1~G",-- _

PROJECT NAME: NSWCCRANE
PROTECT NUMBER: N1245 "

LOCATION: SWMU 15· Area of Concern G & H

. , ANALYSES,
a z :c ."" c

UJ (/)0 Q C!l f- u. (/) co'
~ ~

..
C!l:c ~

~
~f- - co Vi o a: ~ ::l 0- Z

~ u:: <: J: 'UJ a. ;:) Ci- LU UJ' a: ~ <: 0 Oz C\J
;: ~, 0

SAMPLE No, ~ :c ~ ~ f- 6 a:,o- z -' co .!:2 a: <: SOIL DESCRIPTION
LU f- di ~

,C!l ~ -l <: ~ Q)' <ll C!l UJ
0- 0 f= ~ 0, <: f- .S1

~~
Q) a:-l Q.u f- z

~
-l0- UJ U 0 ~ a

~ a Z -l' . Q: o 0
~B -l 0 a:. <:

~
o ::J f- U <: (/)

(/) u - 0- f-

.D?,.. 1Z/9 3 ' IflU. e
'S:.u..1""Y

15 '=-5 <6 '2.~ 000"2.. 1n-"2- 102.5 L ~ 5 1 I u....A..1( - L.s FeAbs
I~ s. ae:>29 O'2.OG::, 1\ 2.-5 II 103C II 1/, S 3 l I q () <g~ti- Keel::. r:eA(~
155osoal CQ(Y'2.. II D-'2.

" 1050 1\ II 5 3 , I FILL 0 C(.AI.(EY S ~I-J,C:)

15 Se.C~1 O"2..~Co II 2.-,6 It' 10'55 'I - \) S ~ I ' I FIl.L 0 CLA. '( - Rca.. ~It
,..

,IS 5B03\ CCO l a 11 G.-IO 1/ 1100 II t, .5 .3 I I F\l..L a CI,)l...Y

15S80~1 \014 Ii tl)./I.f
.\

HaS II 5 3> I \ '~ 0 SIl,..lII

c~2
' ,

IS SS 03'2()OO2. II " 1130 \l II 5 3 1 I ~ 0 (,lJ.;l(

15 .sBO:5'2.02.0~ II 2-3 " Jl~ II q 5 '3 \ I 'Ci 0 ~ND

l5SSQ35a::02- II a....z lI, t·so It
'" S 3 I , 3 D CLA..'r'" '

15 SBO '3SO-ZOc... u 2-b /I llSS II
" 5 .~ l I 9 D S~tJD

15 5503-=r-coo 2 II D-2. I; I2.C>S
"

II .5 3 l I 3' <:) Sl~,

•.'. 15 SC30~~ DZOL ' It., 0-4 II '2,0' tt II , ,5 .3 l ' I .Cf 0 ~l<'/RQC(.. ~s

-.. ,; •....' . ,

REMARKS: See Figure 3·2 LABORATORY: coe No.:

Laucks Testing Laboratories . c;J/~S

-..... ~



[J. SEDIMENT
(J, LAGOON / POND

[11;J Tetra Tech NUS: Inc

MULr,PLE SAMPLE LOG SHEET
~ SURFACE SOIL '
I SUBSURFAcE SOIL

'(J OTHER -

PAGEl-OFl
SIGNATURE(S): -S6..;>,+:(:o..l!oL.I.ID'\":.;..:b:Iooe·:;...· _

SAMPLER (S): 5.1c. / rc...
PROJECT NAME: NSWC CRANE
PROTECT NUMBER: N1245

LOCATION: SWMU 15· Area of Concern E, U & W,

.. ANALYSES
Cl Z J: .''''' c::: ..0 Q (:J w u.. (f) 00·

~ ~
(f)

>t,J: f- a cr: ~'

~ ~,
~

Cl.
(:Jf- - 00 en :::l Zti:i ir <I; J:

<I; 0 oUJ N 0. ::> 0'- UJ' w ~ g o Z .a:J 0SAMPLE No. ~ J: f-
~

cr: Cl. Z -
~

!!! cr: <I;
SOIL DESCRIPTION

f- <I;
dj ~

(:J ~ ..J <I; ~. ~, ww
Cl. Cl 1= ~O <I; ~ '= g~ ai' (:J ,cr:..J

Cl. UJ U 0 Q,u f- 0 -;
~ ...J

0~ Cl Z ..J.
.~ ~ u g

~~ ...J 6 a:c:(
~' o :J' c:( (f)(f) u - ,Cl. f-

I S SS c+8 000 '2. . DPr ,0-' ",·as \520 L G 5 3 \ \ F\'-'- 0 c.w...'( / R.OCIL r~s
. I,!; S&O~Q':J.C~ II ,'2.-b II ' 1525 1\ 'I J.3 ® (2) (t) f.\ \,,\. 0 CLA.l(/ R.octc. r-iC.AGS

FD l:l..oGt040 I II 2-" II b:J::p II II S '~ en Iflt - 0 DUf> of IssBo4~O~c..,,
J S-SB04et:.Dbl'O ' 1/ ~-ID II

ts~, ff II 5 3 \ I FI~1.. ,0 c.u...'('
ISS~\DIS II ItHS U ISsO 11 5 3 I I 'ca 0

~ CSAI-JDS,O"'lE)), II

c..l..~1( I (C('c~, r-eAG'>:.
I 5 SB'D'4-:;' ~::a:r2. II 0-'2- II tblO /1 II S ~ I I 3 0 51 ~,..'{, U J::.y,.

" ....

I

.. '

..
.

REMARKS: See Figure 3·2 LABORATORY: COC No.:
o - MS! rv....a:::> Laucks Testing Laboratories 0144-b-!)/JP , ' ,o' ,

-' .' .'

• • •



(] SEDIME'NT
[] LAGOON / POND

••
[11:). Tetra Tech NUS; Inc.

•MULTIPLE SAMPLE LOG SHEET
~ SURFACE SOIL
~ .SUBSURFACE SOIL

(] OTHER _

•
PAGElOF_I_

SIGNATURE(S): ' ~

SAMPLER (S): :rG I s:rc.

PROJECT NAME:. NSWC CRANE.
PROTECT NlJMBER:N1245

LOCATION: SWMU 15· Area of Concern E, U & W

t.t(o

4s

ANALYSES
0 Z :I: .~ c
0 Q <!J ~ ',u. (J) co

~ ~
(J) .. <!J, :I: .- o a: g

~~
~ Cl.li I- - co U5 :> ZI- < :I: < 0 ·w (\J a. ::l 6·w - w 'UJ a: .-

,~ ?; <Xl 0
SAMPLE No. '::E :I: I- ::E I- ~ ,a: Cl.

~
~ iii . !!! a: < SOIL DESCRIPTIONI- < a5 ~

'<!J ::E -J < Q) Q)' '" <!J w
~ Cl. 0 f= :-..0 < I-

~~
Qi' a:

Cl. UJ U 0 .Q. U I- Z
~ :E -J

0
:E 0 Z -J Q:

o 0
..J <5 c:< ~ o :J I- U > < (J)

(J). U .- Cl. I-

It:>SS:C 4hOOO2. ~?'T C-,- 1'2.-10 0350 L G. S ~ .1 I FI l.1.. '0 C-.u..'r"

I ssBo41O 02.0<:. II 2.-~ II
~ It 1\ S 3 l I " (5 Cu./(

15S804Co~to II ""'lO /I Cfltr: ./\ II 5 3 t ( 1\ 0 .' (,lA~ .

15SoB Cj ,\-'(Q \0"2.0 II IO·'2.c::l ,.1\
0115 t I' II .5 ~ L ( . :11 0 C.- LA..\(

IS 5S 04-5 CCC 2.- "
0-2 /1 IC1:O II II 5 "3 { ( F(U_ (J CJ..A,<

Iss6645 O"2.0Co
II' 2-b " tces 'I ,. .5 "3' I ( PIll 0 cr.-A.\.('

15sBD45 O(Q l'C
I'

~'IC II 10'0 1\ " 5 .3 t t cg 0 Gl.,A. \(

is sab<+.S IC I::J.. ' :/1: lO-Y2 II lOtS ' I, II .5 :3 L I --- a Wi?'~--H 3~...E..
"

'~I E> S ~o \q ct::J::) '2. . \.I D-2. II l~~r; II .j( 3 l I Flu.. e ClA'<'

15SBOlctC2.0b il 2-~ II I~Lfo II 'I 5 3 I ~ t:\(.~
, (~ '5 A.I.J ~ '( CL·A l(

l5.s S 0230CO'2... 'II C-"2.. II /2s0 II " 5 .3 I I fIlA.. 0 c..LA'( i Rf)ex. I=AAG:S

15SB0230~OCc H 2~b II I<.SS II, II ,/3, ICq~ ~ q')- ~ 1..5 ? ~ PQ~"', ~ l~; CCQI<.
SA.t-J Dlf" $1t..-'i1r" cu..-

;:c I~\ 004-0 I It . 2-G:t Il oro /I II .s 1(3 11 m 'Du P 01= !Is,s30 '2.~ 02..oc:l
~.

REMARKS: See Figure 3·2 LABORATORY: COC No.: -o/4-~

,O-:M~ I MS (:::J Laucks Testing Laboratories ()/~7

t:J ~ buP.



PAGE_I OF_'_

SIGNATURE(S): ..--lIao~~(.:o..mb.;~.o:·~-----

SAMPLER (S): :J&I.s:rc.

MULTIPLE SAMPLE ,LOG SHEET
[] SEDIMENT
[j LAGOON I POND

[] SURFACE SOIL ,
[] SUBSURFACE SOIL

[) OTHER __--,-- _

['11::] Tetra Tech NUS, Inc.

PROJECTNAME: ' NSWC CRANE
PROTECT NUMBER: N1245

LOCATION: SWMU 15" Area of Concern B & 0

ANALYSES'
0 z . c:
o . Q ffi w IJ.. (/) til (/) ..
:I:

. f- co :I: til '"f- - co'Vi o II: g <0: :> 0- Zf- G: <0: :I: ,W ~
UJ - UJ IlJ a: ~ <: 0 o Z C\J

~
Q. 0 C5

SAMPLE No.. ' :::: :I: f- ::!: f- ;. II: 0- Z - co til II: <0: SOIL DESCRIPTION<0: m~ '" ::!:
...J <0: 'til ;;; WUJ f- f= ~

til '"...J 0- 0 ~O <: f- u Qi a:
0- UJ U 0 Q.u f- Z 0 ::!: ...J

0 .
::!: 0 Z ....J ~

o 0 a > ...J
(5 'Cl<0: 2004 o ::I S2. f- U > (/) <0: (/)

(/) u - f-

15SS b4~("')oa"2. :cPT 0-2- ICft:) (045 L 'G, 5 3 l ! Ftu.. 0, C,( A..V

ISSS~3.0~~c.. \, 2:3 1\ to:,::, II .. oS 3 l I ~ D \JJ Y.A-n-l sA..N [::{;,'Ta N rr
\ :; 50S 6 <\- '2.. c:o0 "2- II 0-2 II . Iloo II 'I 5 3 I I l="~u. 0 C L.b..'-I. Til. SA..!'-.\ DR{)CY't"S,
, 5 5aO+?" 02..0'"

1\ .' '2.-(." I' \'~O5 1\ II 5 3 f I ~ 0 5A.ND\< C.L.b:.'-{ I WE)::.11-l S. ST.
- .. .. - .. -

I S 55 0 44 ceo 2- [I 0-2. "
i /(5 II ~I S :3 \ I f:"\"\"~ 0 CLA.\.(

1.5 5804-4 C2DL.. 1\
~-~

I. '. IIZ-o ,II 1\ ,5 3 l t Fu...... 0. S~WD'< CJ-t-.~(jw~ 5, <ST.

REMARKS: See Figure 3·2 LABORATORY: COC No.:
"

Laucks Testing Laboratories 0/?-6
• ,"0••

" .-.

• • •



[] SEDIMENT
[] LAGOON / POND

•["'A:] Tetra Tech NUS: Inc.

•MlJLTIPLE SAMPLE LOQSHEET
'k-'SURFACE SOIL
~ SUBSURFACE SOIL

. [] OTHER .;;.....__'-- _

. SIGNATURE(S):

SAMPLER (S):

•PAGE-LOFl

~'
~G.

PROJECT NAME: NSWC CRANE
. PROTECT NUMBER: N124S· .

LOCATION: SWMU 15 - Area of Concern G & H

SAMPLE No.

t 5 '=:'SC30000'2.

I S SB0300'Z.O~

IS SS(',)?>3~'2.

1· 5 SoS·08.IoC:o::r'2.

15 .c::.·St6~4 c::J::X:) '2.

I SSS04-t ~"2.. ..

ISSSt$B ~"2.

0 z
0 0
:r .- 1=
~ u:: <- UJ UJ a:
~ :r. I- ~ ~LlJ I- < 1=...J a. 0 LlJ
a. LlJ 0
~ 0

ib04
z

< 0
(J) u

+tA- D-, I~-I~ ~IS L
1/ 1'2,-3 II. ~2~ "
u· 1'D-'2. 1I ~I II

Ll ICT~ l\ ~I II

1/ IO~~ II 1015 1 1/

II 10-"2.. II 1°501 'I

'l· 10 _<,,'1 It<.{s /. (I

REMARKS: See FigL!re 3~2 LABORATORY:

Laucks Testing Laboratories

COC No.:

365/

\\



[J SEDIMENT·
[J LAGOON / POND

["FI::) Tetra Tech NUS, Inc,

MULTIPLE·S·AMPLE LOG SHEET
~SURFACESOIL
itSUBSURFACE SOIL

[J OTHER _

PAGE-L OF_I_

SIGNATURE(S): ---"'~~?"'.""-L.>.ctA:""",-'_0 _

SAMPLER (S): s.:sc.-/ .n;.

PROJECT NAME: "0 NSWC CRANE
PROTECT NUMBER: N1245

LOCATION: . SWMU 15 . Area of Concern F

ANALYSES
0 ~o :r UJ0 LL. C/)

(/) ..r:: 52 . r- :r 0:r
~. CD iii o a: 0:( Cl. Zr- <:: :r

0:( 0 ·UJ

~
::l CiUJ UJ UJ o g: ~ o Z 0

SAMPLE No. :::: :r o 0 r- 0
~.

a: Cl. 3 ~ a: 00:(
SOIL DESCRIPTIONr- oo:(

ffi 3:
o :! (/)

"
UJ

~ Cl. 0 or- -0 <:: Z () cr:
Cl. UJ () 0 ~() r- 0 0 ..J

0
0:::: a z ...J ..... 12 () > i5 c::<:: 2C04 o :J S C/) C/)

C/) () -
. \5 S---:-- ... .-..-..2- ~P'ro C-'Z. l;loll 1010 L ~ I I Fu.\. () C...LAY E-Y s,.J:u.J D.

15SB(")~S~~OCc II 2·5 0 1 ' l~ Ii I. I I F'I% () ~LA..\( E..'( SA ND>- c; 0 So Feh<..oq

15SS0~~ ~'2..
1\ O~2 !' IDiP II o " \. I F(u- G o(,LA.,<

I S gg,['Y::::J..402rL. " " z..-S .1 lC2,s II I, \ 'I - Cl f I\>:~\ '.{\, ~ - "-J~
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PROJECT NAME: NSWC CRANE
PROTECT NUMBER: N1245

[] SEDIMENT
[] LAGOON / POND

SWMU 15· Area of Concern D

•
f~

..
Tetra Tech NUS, Inc.

•MULTIPLE SAMPLE LOG SHEET
)KSURFACE SOIL
~SUBSURFACE SOIL

[] OTHER --'-_

•PAGE_'_ OF_'_-
SIGNATURE(S): --==~9~<Pc.e.ou-~""""""""d._· -..,...__

SAMPLER (S):S'3"C{.:rG-..

LOCATION:

qf
'< ~

I ~ ~

I~ i
(

!~ i
t:

ANALYSES
0 Z :I: cw (/)0 Q CD f- LL. (/) .. CD:I: - o a: . O!l (/) (/) 0-f- - co 1ii .:> Zf- [ « :I:

~. ~
·w :il~ is. ::> isw w w ~ ~.

o Z 0
. SAMPLE No. ~ :I: ~ ::E Z - .~ :§ (/) a: « SOIL DESCRIPTIONf- CD ::E ....J « iii CD w

W 0- 0 i= w 3: -0 « ~
'':: € Qj a:....J . Q.u (/) Ql ....J0- ·w U 0 b 0 Ql:I: ::E 0

::E 0 Z ....J

S
0- . ....J 0 a:«.

~ o :::J f- U .« (/)
(/) u - f-

15~snl":l..~O? DP,- 0-'2. 12-11 ~ss L G 2.. t \ FII..l.. (j CLAY'

15580 L~ 02.~c... II 2-<... II ~ .• 1 .. '2.. I J '3 a CtA'<.'E'(' SAN D

IS sse lfa 000 '2... II' . c-"2.: II , I,' . . I' 2.. . L .\ . FIll.. a c.,LA~

155S 0 l(bOZ.O G:.
1\

2..~
. II ~tl;) '1 II Z. I ( Stq 0 ~\~E:.Y SA"-..'J f'\

IS SSOISOCO "l. (/ e-2. (/ p,'S /I .( I 2. I I Fl~ a c..~~,-<

IS saols 02.0<;"
I. 2.-G:. II ~2c I, I' 2.. i I II 0 0....A'<. E Y SA "-.J ~ / lZ~ r=:r..Ab

15s.se \~()CXY2.. If o-~ II 012.; II (j 2 ( \ Flu. 0 c:..,LA,\(

ISSBOI'l$.6oCo
II 2.-<'c II O=j~ \\ t \ 2- i l II ·0 StaV st:.J."j D - RlXt. f:o.fVj;.

1s S~O(4-COO 2- 1I 0"'2- I, cq~s . CI (I 2- \ I Fll( 0 CJ-A,.\(

I 5 ~~ 0 14 0'2.0"...... I' 2.-(.,. ,.
Cq40

Ie oj ~ 0:)~ 'I a s \1--'1 '(. S ~~"t)_· iCt:JcK F((.-f....(;-:;

~DI~II0401 1\ '2.-<':'
1\ ~ '(1 II C2l fT' Tn - - Du? OF '55 r::o l4- OdCY~~

'.

REMARKS: See Figure 3·2 LABORATORY: COCNo.:
.30+G

0 MS.! MS. C> Laucks Testing Laboratories .
.. 0 bVP



[] SEDIMENT
. 0 ,LAGOON I POND

[11::] Tetra Tech NUS:lnc.

.MULTIPLE SAMPLE LOG SHEET
[] SURFACE SOIL
[]. SUBSURFACE SOIL

[JOTHER .:...-..,- .,--

PAGE_·_i OF_1_

SIGNATURE(S): ----:~=r-F-=.:...::..::..::....--- _

SAMPLER (S): SSC/:J'G
PROJECT NAME: NSWC CRANE.
PROTECT NUMBER: N1245

LOCATION: SWMU 15 . Area of Concern E, U & W

·ct
~
f1

ANALYSES
0

~ J:.

t~
c:0 . ~ Ll. CIJ ~.

.CIJ
'It

'-':I: -. - (;) o a: Q) CI)
0-[ I- - co Ci5 . '0 ::l Z!Ii « J: « 0 ci UJ

.~ ~:g . a :::> BUJ Lu. a: :r z ~ 0SAMPLE No. ::i: :I: ~ ::i: I- .~ a: 0-
CI)

CI).

a: « SOIL DESCRIPTION
UJ I-

~ m :;; '-'::i: . ~ «. Q). ~. ro
'-' UJ-J c- o ~O « I-

~. ~.~
Qi. a:0- .UJ (.) 0 e,(.) I- Z ::i: ~ ·0::i: 0 Z ..J

8
.0 0 (5

~ 0 a:« U04 o ::J' I- (.) > « CIJ.CIJ· (.) ~
0- l-

. \
CP,.. 0"" t~, L ~ .5 3 I I r:l~\"<0

ISs5o· '2.. 12.-/0 ·5 0 S A.'-Jtl It" c. L-A. '<'"
J5s8aooo~~ " 2.-~ '1 /3

20
.1\ fl 5 3 I I q O· (.L"A.I(' IE.-'<" SA I.j'6

Ic:; SSl')'~ ~C>C'D'2.. 1/ 0 .. 2. II /3 .•
!I II 5 3 1 \ r-II.(" a CLA.\.("

« ~C,)

-
\ 5 SEa ';s.@. tr::J.rY II 2..<0 1\ 13~S II ::, '3 l \ .~ 0 ) $r..;..lcyII

UAYS'<...5 A.t<...J b (I I....b. Y..

I s·s.so:u <:CJo 2- 1/ 0-2 tj I~o /1 " 5 3 I I FIL.\. a ~LA..'< SA..wD
Z,

15 513.02.1 O~OG. " <"~
. II /34 o· , I 5 3 I I FILl a <:'LA..'-&. ~ s A.f...j ~ (? F \~'-)

S

.-
IS$040 C'X:>() "2.- 1\ 0..2 II . /445 I( IJ 5 3 I r 3 C) ·~rJC:(·40
155BD40 0'2.oc,. . /\'.

'2.-Co ·11 1450 II II
~ B I I 9 Q 'S(oy .sA./-J f::) - 11Z (2CCL<.-

. /5 5s03'1 00°2 It. ~2. 1.1 lSIO . II 1/ 5 3 ( I , ~ 0 ~LA..'< l::,'(' S~N D
....
. )

. ,\ "..~-~ -

-REMARKS: . See Figure 3-2 LABORATORY: COC No.:
O/~7

Laucks Testing Laboratories
....
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APPENDIX C.2
SEDIMENT SAMPLE LOG SHEETS



SOIL & SEO"MENT SAMPLE lOG SHEET

Page--.L of _'_

CPIT~

15S0 00/ d004
lSSW/SO 00/

'Description (Sand,Silt, Clay, MoistlJre, etc';>.

NA

Type of Sample:
[X) Low Concentration
[] High Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

. Description (Sand, Silt, Clay, Moi.s~ure, et~.)

,.t.(Lfb 5.-fP O ·W~L£. . .?Q~C"./ . .:.
-I-r. c/..,y~"

Color

0-6"

(kpth.

NSWC CRANE. SWMU 15
N1245. CTa 0331

nSurface Soil
II· Subsurface Soil
[X) Sediment

Other:
QA Sample Type:

(1b] Telm Tech NUS. Inc.

Project Site Name:
Project No.:

Date: TIme (kpth Color

i
J. NA NA NA NA

Melhod:I

\ NA

I Monilor:Aeadings
\

(Range-in ppm):i
. NA

•

Volatiles 82608

SVOCs wI PAHs,PC8s. PesliCides & Herbicides
TAL Metals plus TIn

TAL Metals plus Sn:&Cyanide

Container R~uiremen~s

(3) Encore sampler .

.' (1) 40? Jar

. (1) 46z Jar

. (1) 40z Jar

See Figures 3:2

gir~!!i~!ffM.P.Ii~!>,le:t..

MsiMSD Duplicate 10 No.:
~. ---...,--



. .. ' .
SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMI:NT'ATION SHEET

NSWC CRANE, INDIANA.

Predominant Surrounding Land Use: ~de?\ .

Do.wnstr~am

/.,-SP ()tJ I /JCI()b

________West

Sam'pler: • ~J) -) r,;<.

/YA/WNorth _~_South

,1t:1".pd·Time:

East

Other

';~//IiJ~'Dafe:

bpenFi~ld .

~

~Upstream.

Sample Number:'
lC>9· .

Photograph Number/~eCtlon:

Aquatic Vegetation .Present: Yes

-Canopy Cover: Ooen

Dicha;ge Pipe Present:· Yes .~
~

.~.

. PartlV,Ooen (Sha~
~

Stream cha~;'ellzed: ~) No'
..Water flowlng:'(Y;;) No·Nofpf~sent

~ .
.,

Organisms P~esent: Fish (in)/CJ1'):bl,/ Other(lnsects,lrogs, etc.): /;K~ l..y ..,
7~'"c-~-:-~~---c-~'l~--"---,--c-~'.'

Water Width (ft): or I -IJ, I ·1 Wafer D~Pth (ft):p.~: :' ., . Estimated FlowN~loc.lty:
'ft-fI.$t!'G .
• z.2. ~ '" I

. Channel Width (ti;:,i} i..1'-I~ .~h:nn:I;~Pt~(1tlr:;.;c/~'~'·
Signs of flooding (clrclea/l that apply) If;J No Water marks.,on:trees - ~~6ther: ~Nd~--- C v r I-/('(J}....... ., ...:.', .. ~---~'-~Deep Pools Present (>2 feet): Yes . No if yes (apP~c)ximate size) -_.-----

Sediment Substrate: e- '.~]~.~~):
(Circle all that apply)~ '& -. ....

~ Detritus . Concrete

in) ~,"O;2.5in)
Muck

Iro.n deposits

.' Sed.lment ~dor8~/
sedlment.OiI8:~\r--""Water Odors: 't:.lorrnaV'

Water Surlace OllerrN~'~

Sewage . Petroleum

Slight Moderate

$e~e: Petroleum

'DrOPlets. : Sheen

SIiQhtly Turbid TiJ'fbid.

Chemical

Profuse .'.

Chemical

Anaerobic

Anaerobic

'I·
I

~ ., .....:.. ". .....
Other Comments/Observations:' 7)e hi:).~ ;Ph /·1: " 'ZCA-,v r/k ;,SC/"A-/~ .Md0/E,/c:..: .'.

i ..•. :Aj)71~/~: wo () c.{
, . /:

.../.:

'"••
.Jr..

•••~.- .....

I···:·.·. i:··'··

:~ • !~'"
'.:~ " ..

. ~;..,,:<J':, ~~.:. ~ •



Page I of /

SOIL & SEDIMENT SAMPLE LOG SHEET
111:;) Tet,. Tech NUS. Inc.

--
Project Site Name: NSWC CRANE, SWMU 15 Sample 10 No:: 15S0 0 o.Z aooCProject No.: N1245,.CTO 0331 Sample Location: 15SW/SO 00"2-

Sampled By: c.p IT/C[] Surface Soil e.o.c. No.: ..3(>" ~U Subsurface Soil
[X)· Sediment Type of Sample:[) Other:

[XI Low Concentration[) QA SampleType: [) High Concentration
" '.

IDate: . / ////05 Depth Color Description (Sand,Silt, Ctay, Moisture, etc,)Time: /000
MLt> ~.,.;.w~ i j../~Method: fl.- os ~",,,W4!

,
0-6" IJ,<..<./ ~,C'~y ~/G.'" A-f-rl.Monitor Read!ng.(ppm): - f~--I-

,
Date: . - Time Depth Color Description (Sand,Silt,· Ctay, Moisture, etc.)

NA NA NA NA NA
Method:

... .NA

Moriitor Readings

(Range in ppm): , .. ..'
NA .- .-

- Container R';quirements . Other
.. Analysis

Collected
Volatiles 8260B

,.

(3) Encoresai1Ji>ler; '.' eYeS}'..
SVOCs.wl PAHs,PCBs, Pesticides & Herbicides ..(1) 46Z Jai';': {Yes}

. TAL Metals plus TIn (1) 40z Jar:: Y~
TAL Metals plusSn & Cya~ide :.(1) 4Qz Jar ~/No'

"..

.

Se£ .5"o-',e>~L-£;?L'<'/T'-L' .,r.-"Y..o¢'T·

See Figures 3·2

-..

q!fc!e!ibNi.jH!!3i,!>.I~<·'.
. :~. --. ····:·.? ... i;,:· .. . ..:.;;.. ';'.:p-.:;:" Signature(s):....

MSIMSD OuplicalelO No.: 'L.----- .ij~.~•

"

•

•



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMi:NT,ATION SHEET
. NSWC CRANE,. INDIANA. . :

Date.: . / ft~~ 6"Sample Number: /.,$/.) 00 L acid'
l~g4.· ..

Photograph Number/Direction: -x':-Upstream Downstream East

Time:.· /'ocJ GI

West

. Sampler:

.. N..v'~~o~h

CD //~

South

Predominant Surrounding Land Use;(W;6de~

Canopy Cover:

Dlcharge Pipe Present:

-
Open

Yes ~

Open Field

Partly Open

. Other

rSh~
~

. Aquatic Vegetation Present: . Yes

Water flowing: ~.

-
.~
'--"

No Not present

"Stream channelized:

'.l

Yes No

Organisms Present: Fish (in)

Water Width (ft): ~ .. /~'

/'u;f: 6 l)f Other (Insects, frogs, etc:): . /,;~ 1'7·

Water Deptti(ft):.~ ... 4 I ,Estimated FlowNelocity:
'.$£c,/-'Y • I

• Z~ x G .

Signs·of flooding (circle all that apPIY)~/: No Water marks bn;trees· ~';;~il~ Other:

Deep Pools Present (>2 ·feet):i .~ ...~.·If yes· (approxirtlate size) .

le6;,;t'

"

. ~ "-' ~~ ..
Se.dlment Substrate·· B .ock in) . .~., 0 In)

(Circle all that apply) .~.. Silt ·Clay

.~ . Detritus Concrete

Sediment OdO~~· . Sewage . Petroleum

$edlmentOlls:~· Slight .Moderate

WaterOdor~1 $ewage : . Petroleum

Water Surfaoe Oil~~ .. Droplets. .': ... Sheen

Turbldity~ar· ..... ~tIY~Urb~:> Turbid

Other Comments/Observations·: As~/u;ll: .;.~;/4-/
~ . / . die ... : ,.

~V31~.2,5.In)

Muck

Iron deposits

Chemical

Profuse

Chemical

. Opaque·

Anaerobic·

Anaerobic

•
':< .

•• •



SOIL &: SEDIMENT SAMPLE LOG SHEET

Page-l of -'--

("fI;J Tel,. Tech NUS,lnc

Type of Sample:
P<] low Concentration

,[] High. ConCentration

15S0065: 0001:
'15SW/SO oo-S-

Sample IDNo.:,
Sample Location:
Sampled By:
C.O.C. No.:

NSWCCRANE. SWMU 15
N1245, CTO 0331

{] Surface Soil
{] Subsurface Soil
[Xl Sediment
[] Other:
[] OA Sample Type:

Project Site Name:
Project No.:•

Description (Sand. Sill; Clay; Moisture,elc.) ,

:oescription (Sand. Sill;,Clay•.:Moisture.et~.)

NA

eo!or,. '

NA

Coloi'

6/,..."I"'j'C
8~~

0-6-

Depth

NA

~pth

NA,NA,

TIme: j5z~

Date: ' / ////o~-

Method: zr,5 7;{ow-e I
, MOnitor Reading (ppm): -

-~iij
Date: TIme

t----t-e---~~--1~----'-,--'-'--~-'-__.:,,"'-:-~--'--'---'----'-----'~----'--~~_f

Method:

NA

TAL MetalsplusSn,A Cyanide'

SVOCswl PAHs, PCBs, Pesticides & Herbi<:ides

'.:- .

....:

Co"ect~

('fesJNo'(l)40zJar.

"," ":(l)40zJa( ,

(~)Encore sampler: ,

, ~ontainer Requiremeflts

" ,

Analysis '

TAL Metals piUs TIn' " ',', '

Monitor Readings

(Range in ppm):

NA

, Volatiles 8260B
.:

• MS/MSOOuplicate ID,No.:

yE5 IS;::/) d///OS- ~ "L

>, '.,,; Signature(s):



SUPPLEMENTAL,SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET
NSWC CRANE, INDIANA

Sample Number: /?~j)~b~~>~ oat~:.' 0/.4~-:Tlme: ):£ii sampler: CD/r<
Photograph Number/Direction: -LUpstream t, X Down~;;eam ~~a'S@~V;e~7:r<J I NortH' ~;('" S';6a~-z.;;'~r.cr

Predominant Surr'ound/ng Land Use:~ . , ... '. 'Open Field: , Other .1. ; ~

Canopy Cove~: Open.' Partly.' Open • ''~)
••• , VA_' NoDichargePlpe Prese,,,. \~ ' . \.. ~

Aquatic Vege,tatlon Present: Yes .~ Stream cha~~ellzed: ~ - No

Water flowing: ..~ No Not present "--
Organisms Present: Fish (in) /L(~ Other ,(Insects, frogs, etc.): L; A::e 1'7

Water Width (11): 4. I Water Depth (11): J":I EstimatedFlowNeloclty: /ZjI,"'-

Channel Width (tt): (f::, .\ Channe,'Pepth (ft):¥""!:S'
..' . .. '.~ -: , sl;.-I'.A'-' W"fh'~PQ.;./7i ...

Signs of flooding (circle aI/thaI ali>ply) (12) ,No Watermarks on trees tWater·borne debris p~'Other: ,8cPi<;f.J c4c.

.:

, Deep Pools Present (>2 feet): Yes '~ II yes (apprQximate size)

Se.d·'ment SUbstrate:E~:'-"" .,..,,' __

.(C/rcle all that aPply)~

~pk,sf;f., Detritus .Concrete

'.90. '0~?5in)
Muck

Iron deposits

Sed.lment Odors~ NOrmal' Sewage v;trol~ Chemical Anaerobic

SedimentOlls:~ Slight
":::;"

.Moderate Profuse'·

Water OdOrS~)
Water SUrlaceOllS~

'. $ewage

Droplets'

Petroleum

Sheen

Chemical Anaerobic
1i':'

.: ',--""",,"'. . .

Other commentS/Obse~atlons:-~~~~~.. ~~~~~{~.~~/~~~.~~.~~~~~~'~.~~~~~~~~~~~~~~~~~~~~~~~

.(
t=

Turbl~lty~ . SIiQhtl/TiJrbld·'···· ...., Turbid 'Opaque

•-. •



SOIL & SEDI'MENT SAMPLE lOG SHEET

page-lofL

[-n:) t el,a Tech NUS. Inc

Type of Sample:
[Xl Low ConcentrationoHigh Concentration

CDIT-<

15S0 00 b O<J:)(;
15SW/SDO .....c

Sample 10 No.: .
Sample Localion:
Sampled By:
C.O.C: No.:

NSWC CRANE, SWMU 15
N1245, CTO 0331

[] Surface Soil
oSubsurface Soil
[Xl Sediment
oOther:
nQA Sample Type:

Project Site Name:
Project No.:•

Time: /-fsf:L>' ., F/,-v,:; - /.o1.€iJ 5'1.":"0 .Method: DJ") :;-;"'u,-,/ e.! 0-6" 0 8/(/'/ ~-<. 5.;/I-.if. C,c,,7. Monitor Reading (ppm): T;c... G.A; 5~ 5"..v'?! SA r
Date: ~"'Tiine Cotor 'Description (Sand, Silt, Clay, Moisture, etc.)

NA NA NA. NA
Method:

Monitor Aeadin'gs

(flange i~ ppin):

;S:,b_--:-_N_A -I--'-_-'-+'-.".---'---'----I-'--'----'----+--.,.----~--..,...-.'--'----.,.-,...__'_;_~_t'~.,
I't-',----t---'-----,.-----1I---'--------1I---'-~'--__,_------'--'----_.,.__:_c_t1

SVOCs wI PAHs. PCBs, pesticides & Herbicides (1) 40z J~r (fefY .·
TAL Metals plus Tio' '(lj4bzJar (Yes'?-,

,,' 0"

See Rgures 3-2 '

• MS/MSD Duplicate 10 No.: .-
. "'.,:~ .

....:
..... :.., :.,

Signature(s):



SUPPLE:MENTAL SURFACEWATERISEOIMENT SAMPLE DOCUMENTATION SHEET
N~W9.C.RAN~, I~PlhNA'

Sample Number: /';-'1 () ()O 6 "o()6 Date:. //r/h< 'Tlme: I~;j;·· .Sampler:' c: D /'7.<..

Photograph Nu,,{6~76lreetlon;
-

..Jt... Upstream DOWns'tream' East West V North 'South
. .~.

Predominant SurroundlngL~ndUse: rWoo~ 6pe~\Field Other
'..

"- '.

: r-$hade7"Canopy Cover: Ooen . Partlv, OPen, . .' .'. "." ~ , '

. Dleharae Pipe Present: .dW No
.

. cN;'/~"c:.<'
;1 .

~.Aquatic VeQetatlon Present: Yes Stream ehannellzed: No.

Water 110w1M: ~
-.

No' Not prasent . t. "\-
OrQanlsms Present: Fish (in) ~''5:bh Other (Insects, froos, etc,): L,,;,,,.,/..;,,

I
/ . . '.:" ..•. If

. Water Width (1t): 3 - 5' . . Water Depth (1t): ' .. 6-:2. .... Estimated FlowNeloclty:
'" ..

4 ,1:x ..."yf· ($ d~i//WA7/(,~/i/(/I-. .' . I . '. ..' '.. i

\ Channel Width (1t): ~ ~"X Channel Depth (ft):: l - 2-

Signs of flooding (circle all that applv) ~ No .Water marks on. trees Water·borne. debris piles Other:

~ @ C. \oJ ! vt/ -r-:Deep Pools Present (>2 feet): . as")· .. No .If ves (aooroximatesize)

S,d'''''''Subs'rn'"~ ~'Oi'l ~,5"Oin) BO,1?~2,5in)

(Circle all that apply) a.
@ .

Muck

~If,,~'c- Detritus Concrete Iron deposits
:::::::: ,

Seqlment Odor6orrlHV..... , Sewage ·,petroleu.m. Chemical" Anaerobic

Sediment O'lls~enJ)..
,

Slight '. .' Moderate· Profuse...

Wat~rOdorsj;'rmJ)
. '\ '.. Sewage •.. Petroleum

"
Chemical Anaerobic

Water Surfaee Olls:rQ) .
-.'

Droplets .. Sheen
.,

., ..

l 'TU':b'ldl~V~' .
• .. , 'q'

SlIohtlv Turbid Turbid .Opaque
!' .- ..~ . ','

I' Other Comments/Ob.servatlons:
'. <. :.' .

... .
. .

.. (. , ".-,- .:'; .... ,~. '~.'

\

• ••• •



. . SOIL & SEDIMENT SAMPLE lOG SHEET

page_'_ of _,_

CO/TA:..

15SD 00J 0°0 '

15SW/SD 003

Type 01 Sample:
.[X] low Concentration
n High Concentration

Sample 10 No.: .
Sample Location:
Sampled By:
C.O.C. No.:

NSWCCRANE. SWMU 15
N1245. CTa 0331

o Surface Soil
oSubsurface Soil
[X) .Sediment
oOther:

.nQASample Type:

['lh] Telra Tech NUS, Inc.

Project Site Name:
ProjeCt No.:••

Dale: Time Depth cOlor . Description (Sand.Silt,ClaY"Moisture, etc.)
NA NA NA NA NA

Method:

NA

Mo~itorReadings

~Range in ppm):

NA

Volatiies 82608 (3) /::nCore s<ynpler .

§!!:e!§~~1!!~gl!!l!i!}!~gtl!f~!!~B]~ifli~~~~i51i~t~l~~i~:*~l~~.[(=ii.1£1~ft.~tji~t~~~~~lfAi~~1tif.~~liil!i(I:i{~I~jI:~lt~~%lm :-.,'Analysis : 'ContajnerRequirements Collected: ". Other

SVOCs wi PAHs. PCBs, Pesticides & Herbicides (1)'402: Jar .•.t::::..:..::::::::...:.:.:....:...:..:::..::::..:....::::::::::...:.-==;::.=..:.::::::.:.::::~----,--+---,-_....l...:.L...:;:::.=::----,-~--,-.,.--I--~2-~~-t..:..:,..-~---t-.TAL Metals plus TIn . (1 )'40Z Jar,
TAL Metals plus Sn &. Cyanide,. . .. (1) 40z Jar.:

See Figures 3-2

• MS/MSO Duplicate 10 No.: .-----.



~ '. "

SUPPLeMENTAL SURFACE WATER/SEDiMENT SAMPLE DOCUMENTATION SHEET
NSWCCRANE, INDIANA, ,;

Date; ///Z/c~
, '

Sample Number:, /S"SP ocJS' ~()ci Time: d~,/O Sanipler: CP/r...-.::.·
- ,J/~' " " ..

Photograph Number/Direction: :~Upstream D'ownstrearri ' East M ...tAWest NO!1h : South "
. ;......

Predominant Surrounding Land Use:; . Wooded Open F.ield . , .(:Othe~)

Canopy Cover: ~" .. PiHtiy'dpeh ". ".'
,

,Shaded ..
. DicharQe Pipe Present: ," ,~. 'No

'--'
.0Ja).

.,
(Y;?AQuatic VeQetatlon Present:· ' . Yes Stream channelized: No.

.water flowin!:!;~
." ~,

No Not preser')t I -'.1- /',N"'~/7OrQanlsms Present: ,Fish (in) ;</~, Other (insects. frogs, etc.):

Water Width (tt):' I ~ :3 . WaterDePth(ft):.~~~~-~t) "Estimated FlowNeloclty: ~"~/g ~~_ ·~.FA"S )

, . . , .......

Channel Width (tt): ,. I-It- ' Channel Depth (tt): ". -;.;z. . ,

(v;;)
,

Signsof,flooding (circle all"that apply) No Wat~rmarks' on trees Water-borne debris pile$ " Other: ~.itJf:- po( C;-.., ;j of
.',

(;;0)" 'If yes (approximate size) ,

"

Deep Pools Present (>2 'feet): . Yes - Q(O, 1, 0-2.5 in)Se.diment Substrate:: Bedrock Boulder (>101;n) Cobble (2.5-10 in)

(Circle all that apply) 'c5"' ~. c9' Muck

Debris Detritus Concrete Iron deposits
, .

Seellmant Odors(Norinal Sewage Petroleum Chemical Anaerobic

SedimentOilS~) ,Slight Moderate Profuse

Water OdOrS~ql;. Sewage Petroleum Chemical Anaerobic

Water Sunace OilsQ Droplets She.en

,{ Turbidlty:~;
..

Slightly Turbid ' Turbid .. Opaque

(
,-

Other Comments/Observations: " ."

".

- "
"

" ..
. ,,,,,' ."','.' .••• ;>., . .". " ,.'. ': ': . - ':~.~~,; ~:'. . "".1'., '. , ...,. "'>',', .:.'

, .•• • •



SOil & SEDIMENT SAMPLE lOG SHEET

Method: V; $ /;, '" ...vcrl '6-6"

Monitor Reading (ppm):

("'11;) Telra Tech NUS. Inc.

() Surface Soil
[) Subsurface Soil
[Xl Sediment
(J, Other:
[) OASample Type:

~///~) iji~~thli~iiicioiloiril,
Time: , I 4/ 5"'

Page-L- of \

CI2/z;-<.

15S0 0/3 oO(.;;!;.

15SW/SO o/:J

Type of Sample:
pq low CoJ1centration
[] ,High,Concentration

Sample 10 No.:
Sample location:
Sampled By:
C.O.C. No.:

. Description (San~,~Silt, Clay, Moi.st~re; "etc.) i"

~i£P - A-4.F." 5,,-0' ~ '<:!../"'7

A!'U_H~;/-/; 0"/, /?+-/-. ,
WbF-; f-1,T

NSWC CRANE, SWMU 15

N 1245. CTa 0331

Project Site Name:
Project No.:•

Date: .- Time Depth Color' 'Description ($a~d,Silt,Clay, Moistl-iie, etc.)

NA NA NA

Method:

NA

"':,'

V~aliles 82608 (3) EncoresamPter~,,"

'.!"

" ,

: ,', Otl)erContalnerRequi~~ments Coilectiid

-.", ~ .

Monitor Readings

(Range,in ppm):

NA

• fS::.V:.:.:,OC~S:"w:::I~P~A.:.H.:::S::..,:..P.:::C.:::B::::s'c.:.p...:;e:.::s:::lit::::id::::e:.::S.l:&:..:H~e::rb:::j:::ci:::de~s~-"-_-I-"":"""":""_~(l.:l!...)4O~-::::z...:;J;.::a:..r~-":--:""""+----'-:::5;~',;.e~s~'':-:''-'7":""+-:.:......,-,,-_-.:....; ',' -
TAL Metals Plus Tin ", (1) 40z Jar ~ ~~o

TAL Metals plus So & Cyanide" " '(l)4()z Jar' vr£iNi] " '

".',

. ..,." . .

, 'g~~~f!¥lt!gN§I4~!!!~~Jj~:~i'1if~I~~:Iff~§:~lRtli~~i!~1~'!Z?1it~~~t~~i!~4;jj;I[~~{tt.4~i~~
S-EE'-:;q--i.6';';;'c"';';TAL' S"~e~T' " ,,' '

'".

See Rgures 3-2 .'.' .

.. :,

Signature(s): ,

~~~'
7'-'7 #~_:.:;.c-- ~_ ".---..

Duplicate 10 No.:,

g!t§!i:!H~.~pJI~~~~:",.',;,: /,'>;;'( "',;\":,, 'i;;:·;:~"- /;,t:"'{/,>t; "';,' -,', ..;:<::~

MS/MSO

----•



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET
NSWq CRA.N,~, INDIANA

,.lllI" ..•.

Sample Number:; /-r~vI(//3·t:;;JOdb Date: i'/'/"'~ ~~ .Time: /1f.>; Sa'mpler: <: P /7-"

predo'mln~'ntsurro'undlngLandU~~~.' o,:ien Field

Photograph Numbe'rfOfr~!tI~'n::~Upstream Downstream: . East

Other

~west North South

---CllnopyCover: Open,
......

, . Partly Open· . .~aded~

Dlcharge Pipe Present: .cQ

Not present

Aquatic Vegetation Present:

Water flow.IM:'

Yes

~

. No

.~

No

.',:,.

1/;t"f--r",t':I'f- .'

Stream eha~~~lIzed: (Y;)-
..,

No

Orgarils'ms Ptesen't:' Fish (ih) No
. .

Other (insects,' frogs, etc,):

Water Width (ft): (;1.';- I Water Depth (ft):.b. d7' Estimated FlowlVelocjty: c). 3 y",_'

Channel Width (ft)': z.'. 7 ( '. I ChBnnelDepth (ft)::~O- 5 :

AU~~../ ?/",~$Signs of flooding (circle all that apply) eYe0> .No Water ~arks ~~ trees ~r.borne debri~il9~":Ather:
,'. ~~

Deep Pools Present (>2 feet): , Yes ,.Q If yes (a~6x.imate size) •.-:.-

@,10.2,S.in)

Muck

.,.;~.~.:

'-

SecUm'ent Odors:~ Sewage Anaerobic

Sediment'OIlS'~~' ;Sligl)t. '

Water Od~rs:~rmal.J Sew~ge Anaerobic
.-.......-

Wate~ SUrlaceOll~· Droplets

. "

Turbidity: Clear' , .SllQhtly Turbid rrz;:rblg) . .. Opaque

Other Comments/Observations: Oe-~=.f~~-' il"'~~~~;'; :·C~--;-;. ~f('" 4u-~-+!¥ ,(/'-t.R~.... '~fe-
~ C'c;t1 c./'~ 1:.( /;It;)c.~' . .

1.1 \:
i
I

•
I/EIlY 5-r$iEP,:; q/",~<-, ------~

',.. :"."

,. ,e



Page \ of \

15SD 0:/4cJOd;C;.
15SW/SDO/'4

Sample 10 No.:
Sample Location:
Sampled By:
C.o.C:No::

SOIL & SEDIMENT SAMPLE LOG SHEET

NSWCCRANE, SWMU 15
N1245, CTa 0331

['lI:;) Tetra Tech NUS. Inc.

Project Site Name: ..
Project No.:

[) Surface Soil
[) Subsurface Soil
[X] .Sediment Type of Sample::[) .Other: . [X] L<;>w CpncentrationnQA Sample Type:; . [) High Concentration

. ", Depth Color Description (~and,:Silt,Clay, Mois~ure,etc.) .
Time: ' /4 z· s .01'".,#/'<5"7 MLF t;j 5'1--""'P - c;--Au (I"
Me1hod: D; •. ·Mo ...• <' I '. ~. . n...<p-.I '. ;7;£. C./~'-fMonilorReading (ppm):" Q .".' /:.>4r:

•

.:.i.

~M~~'!'~WMMg~t~~1~~~~~~~o¥t~~~fzi~~"'~~~~~~~~~1f"~;¥{f!~~f~1!}ftti~~Rt~1~I~g'!i;;~~if~~~",,~~i3f\~ti)~~if!f~~~1~~~~!t~'i~~
Daie: . -, Time . Depth. . COlOr '.:' Description (Sand,Silt, Clay, Moist~re, ~tc.)

Nil. NA NA NA .• NA
Method:

NA

..'
MOflilor Readings

(Flange:in ppm):

J..-'-_-..:..::NA..:.-·...:.....,:._1-'1-""'_':':"_-_-~~-'-4-+-,-~.:.:.._~.....;=-_...,.,--:.;.':"~-,-'-.....;.,-.:=-..:...;.~==.,========~~=========:=:==========t:===:'::

Analysis Conta,nerRequi~elneritS COllect!xi. . Other..v-oI-a-t-ile-s-8-2-60-B-...:..:.....:..::=!.::::=-----.:..--,-~---+.,-'----.::=·=(3:;:.):;:E::.nc..:.or~e~·.. !.;::sam.:":,:;·p1;.:.:·e~r;';'.·;=---t-'--"'::"::':":";'('fe:"e:::SJ~---:'-+-:-'-~-::--'--t:'.:' .".I-s:':v::'::
OC
:::':':s=.:':WI=P:::::A:::·H:::'s-,-P':"C""B-s-,-p-es-ti-·c.:..id-e-s.~&-H-e-rb.,..i-ci-d~es-..:-......;,.-+-----.:~:::(:::l)~40:::.. :::z::.J:::;:!::.:r!:.... :.::.+_.....:..-1- 1..:.<!W~.~,\.-;,;,..:+-:--..:.-~--.,..-'-I...

. TAL Meials plus nri (1) 40z Jar " 6'~No .
To'\L Metals plus.sri' & Cyanide . (1) 49Z Jar.'. Yes/rs<f\ ;. ',-'.'

Ii.

.'

•
9i~~@I~i~RmE<l~~~~";\~r .>i.'·

MS/MSO Duplicate 10 No.:'

~

, .•_,,~ .SignatiJre(s):

7~



SUPPLEMENTAL SURFACE WATER/SEDIMENt SAMPLE DOCUMENTATION ~i'iEET
N$WC CRANE, INDIANA,. ,',.' .... ..

'"
Saml'le Number: /..;'"50 ()/4 CJO~ Dat~:</.'k/h~-. Time: /~~ Sampler: ~I?/T"<'

, '//1::)0,',' ", " .
Photograph .Number/Direction:' --X-Upstream bownstre~m" East W~st ,N#'C_North South

Predominant Surrounding Land Use:~"
:~,

Canopy Cover: ,Open

Dlcharge Pipe Present: Yes ~)

'Open Field

, Partly Open .

Other,
--....-

-
Aquatic Vegetation Present: Yes ~

I'

Stream channelized: yes; . No

"',Water flowing: '~ , '
-,

No t'Jotpresent "'--'"
Organisms Present:' Flsh- (in) ;:b., r;,b/,? Other (Insects, fr6gs, etc,): Li~l'~

. .r I·

Water Width (tt): '2.~' 4- I WsterDepth (~):'a O:)~ (). 11i:stlmsted FiowiVeloclty:

p Chann~i Width (ft):' 4... e', I' Channa', Oep;h (ft):'/-'e ,," '-'

Signs, of flooding (clrele all'thst aPDly) Q "No ! Water niarksontre~s ~borne d~~ri;p8es., Other:

Deep Pools Present (>2 feet): Yes . (r;)" ;f ~es~appr~~j-:~te s;ze)"-----'~, ...

;o./x Z. -l+ /j('c

~I \'
I'

sedlmen'SUb"""<;;7 . !!JJf3>101~) .. ~,obble"5.10 in)"

(Circle 11/1 that apPlY),~, san", "Si" ',' ,', W,el:'~, '
~ " Detritus, " ~~- -

Seqlment Odoi'8(1§!mal) , Sewage " ' :Petroleum
-'-.-:/

Water surtace OIIS~ Droplets Sheen

Turbldl~y(6lei~ , Slightlyrutbid,'Turbid
, ", ~"'"

Olrer Comments/Observailons:,,' ...,go, r t. e i""e<:f:i7 ,c40" rd

@O,10.2,5,ln)

Muck

Iro,n deposits

, Chemical

Profuse

, Chemical

Opaque

Anaerobic

Anaerobic

,( ,

;,

••
·.·.-·.o;.·~..;. :;, "", -.: ,

,~> •

.. /'-



('J1:) Te'", Tech NUS.I~ SOIL & SEDIMENT SAMPLE LOG SHEET

Page-Lof I
,-ProjectSite Name: NSWC,CRANE. SWMU 15 Sample 10 No.: 15SD 0/r 000 ~.Project No.: N1245. CTa 0331 Sample location: ,l5SW/SD 0/;,

Sampled By: ~D / T"-<-oSurface Soil C:O.C. No.: 3<0<:; S[l Subsurfac'e ,Soil
IX) Sediment Type of Sample:oOther: [X] low ConcentrationoQA Sample Type: (] High Concentration

~,/"~,,Date:, /' / /. <>5" Depth - Color ' Description(Sand, Silt, Clay, Moi,sture, ~t~,) ,
Time: /JZ.6 , . -~/N/) - ~~O ~-f-~ }5;/1Method: OJ'S --jj"J.,e, I 0-6- 8;(1"-( . 7:<:.,~ c }-47 ~. ~.v,H .>,:--1Monitor Readill9(ppm):~' "f4 f
~~,!!~~1~~£€ig~t~t~~~~i~~~~~~~,§;}ti~~l3i~f(,~!;w.)~~'t#~lW~~1~¥i~~~~~1i~t~'#i~~~~~!~~~'it';'~~~ij~~~~'t~i~~ ,,'
Da,te: Time Depth Golor: ::~. De~ription (S~n~ ~ilt, Clay,'Moist.~re,~t~.) --;,,.

Nil.; Nil. Nil. NA;-' Nil.

Nil.

~~g~~£-~!L~9JP!gttLUg_~gJt~~n~tf1~ff~J!1~1"?%f~f1iTiW~~~{fi~~~~$1~"tki'~rit~~~~~ii-'~~i1l'~~~~l~\,~i'iiii~~~~~{{~~~~lt~~ ~.Analysis Container Requlren-i4!~ts Collected C', Other '.
• "

Monitor Readi~9s

(Range in ppm):

Nil.
".:'. :: --

~.. '

/.: .

." ,

TAL Metals'piusSn& cvahide (1) 40zJar .Ye~N0 •...

.\

, .'

~t~~ll'!:~J;l9~~r{L~-9;1;g§~({~&;-gf£;;;';fl:t~'i';~~~i~~,~;;~i:t,%'2~a{!&~li~t}~~~r{~~i~~~t_jjml!liil~jjli~
-5"£-E s-p"/L.£"'/:1'·uS:,r,,, 7'/-%L 5"//.6E T

. See Figures 3-2

•
p9~!r2···.~ill.!~~11~Jt~!~~-~e'~lCa~~=~§~!~~-:,;:4':--;''.T1>='-",~<;:;3~c:.',~!·<:d:'·L<----,i:2-,,::,i8--.--zit21~i2i~ :y-~, -- 'c

MSIMSD Duplicate II) No.:.-----'
Signature(s):

'73i~~



suppLeMENTAL SURFACE WATER/SEOIMENT SAMPL.E DOCUMENTATION SHEET
NSWC CRANE"INDJANA, "·': .

...: .~~.J"

""'I'~t

o .. ' ,...; . . .

Sample Number: 1i'"'$;iLa~:r Oc.lc.lc:. . Daiei I.~//c;:):" Time: . / jz,o Sampler: c...P /r-<
..

.)( .u'pst~eam ·Downst;ekm •. '~East
,. ,

Photograph' Number/Direction: lites.t .' North South
,

. Predomlna'nt Surrounding Land use:(Woo~" ,.. Open Field . Other
" .

Canopy Cover: Ooen . Partly.Open .CShadecCI.

cO
.'," . -..;;-

, .
. Dlcharge PIpe Present: Yes .'.

.iG
,

Streameh~~~eIlZ~d:' ~ .Aquatic Vegetation Present: Yes No

. Water 110Wlng:~'
.. - .

No Not present . •. ' I
d'.'

, . - .. ; ,
Organisms Present: Fish (in) /'0,,;61, . Other(lnSects,i.roQs,eJc. ): /rk.- I..;. :

.. ,

Water Width (tt): I X. ~ ,'.
. ' ... 0. -;c:;l~;' . .,. ,

, .

J 0 J>-rlWater Depth,(tt):1!i ..:/-r. Estimated FiowNeloclty: :"t(tI:",7 ,, i .\r..'

Channel Width (tt): /t-- /8 ChanneIO~pth(tt):"Z ~I 0 I

, Sign~ offloodlng (circle all that apply) ~
. .~. ..

No Waier marks on 'trees Water·borne debris piles Other:
..

Deep Pools Present (>2 feet):· If ves' (approximate size);
'"

Yes No .

(:~~::••~::~~:::::~, '. ,.:~inh
:' _~ble (2,~.'O ~n), ' B,iq.2,5in)

(C~"'.; Muck

, . , ..~.... Detritus 0Concret0
;

Iron deposits

. ~(: -..d
I .. '.

Sed.lment· Odor :.NorlD2 . Sewage ' ;petroleum
. '

Chemical Anaerobic

.sedlmento'II'sfAbsell~
!', '", ~ " :\

Slight. ,
;

MOder~te ' Profuse

. WaterOdor(Norrri)/
"

',".

··Sewage~ ". Petroleum Chemical Anaerobic

W~ter Surlace.Ol~) . Droplets.·.. " .. ; Sheen ..,
..

Turbldlt~l
.. .. ..

I ...... :,,"'~' ': ' .
{ Slightly t~rbid

." .
Opaque '. '.'

._.
1, Turbid
I ... , .~ .... . '.

S§~i1 It ,.,~~;).', J,d /6- "I "Other Comments/Ob8erva~lons: •.•. 'V;:rL1t'~ - -t;Ii~S;'l~ :. Ct~;f JI .elI
'.- . >, /, . . .... ;..:.. c" ~~ ..

;: ..
" .

: '....
',," ,

.... .. ';, .~.'
.

,'- .;.: ,". " .. . . ~ . ", :'~:"." "; .'0:' ';'''.,''

/>:'.' ;,.
"

· ,

• •.......w:~~ ••....."' ..



SOIL & SEDIMENT SAMPLE lOG SHEET
["'fI:;] Tel,. Tech NUS, Inc.

Type of Sample:
[X) Low ConcentrationnHigh Concentration

Page-L of :L

CO LTd-

15$0 o/b' 0 0 06
1SSW/SD ol'~

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C.No.:

NSWC CRANE. SWMU 15
N124S. CT0033t

U Surface Soil
[J Subsurface Soil
[X) Sediment
[J Other:
[) QA Sample Type: .

. Project Site Name:
; Project No.:•

.~ . Depth COlo~r.lmI~UDelscir~ipib~·o~n~(~Sa~n~dl;~Si~·I~t,~C~la~·y~,Moisture, etc.}

~;M~®8~g:g~!J)A.!~~~¥¥~~i-Ji~i~r~i*-F~'ifii£~~;i~~';;~~¥~;[t~~~~~~~'f[~~i~~~1~~~~1f~J;"~1¥,t~~~~~~l~~~;{~Kf~~tf1~1.~1~t~'~
Date: . - .TIme Depth Color ••.. Description (Sand,'Silt, Clay, Moisture, etc.)

NA NA NA NA NA
Method: .

. NA

Monitor Readings

(Range in ppm)::

NA

: ~.;

Collect.ed ' 'Other

(1) 40z Jar: .
j1) 4oiJar'

.(1) 40z Jar

(3jEncoresampler.

Contai.ner Requiretnen.tS
. Analysis

TAt. Mefuls pllis TIr{ .
TAL Metals p1usSn'~Cyariide

SVOCs wi PAHs. P¢B.s.l"esticides & Herbicides

Volatiles 8260B

See Figures.3·2· .

• MSIMSD Duplicate 10 No.:

Signature(s):



SUPpLEMENTALSU'RFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET
'NSWC CRANE', INDIANA

pate:. I /~"/Q ~
", ','.

. Sam \:lIe Number: /?~1? ClI~. (joClC Time: //~r Sam\:ller:' . c. t? /r-<.
. /"'5' . :K upstre~m

. .

Photograph Numberl Ireetlon: Downstream .' East ~West: North South
::..;.... .",' ". . -

PredominarH Surrounding Land Use:~ooded ) .Open Field. Other
,

. ,',

......_-
~d}Canopy Cover: Open Partly,~Open

(N";'"
. "" ---- .'

, .

. Dlcharge Pipe Present: Yes

. Aquatic Vegetation Present: Yes . (-NO Stream ch8~riellzed: ( y~i\ . No

W~ter flowing:' ~"
'V" ••

----:'
No Not present l\ ~.

OrQanlsms Present: Fj~
-.

/'<Jnl'lJ/~ Other (Insects, troQs, etc,): L/k~ 1';
, Z.1'.£<=- ,,(~~ .

Water Width (tt):'~ • ,. Water Depth (ft): Oi~' . Estimated FlowNeloclty; 6,%," ~ ?
. . . . ,.,' "",: . (

, Ch8~nerDe\:lth (f~');' :,'1.; t,-
.. ' ,

Channel Width (ft): i~'It{ ,

Signs~f flooding (circle aI/that applY)·, ~) No Water~~rks ~n t:rees . __War~;;'debriS pi';:>Other: D~ b~;':5'
, "-""

..~Deep Pools Present (>2 feet): . Yes . Ity~approximate size) , ..

- t~~~n)
..._......,

.c90.1?'2,5 in)Sediment Substrate: Bedrock .' · Cobble ( ,5; 10 in)

(el,.I••lIthet ,pply)/~.
. . "

'W;' , lay . Muck·

Oebr' Detritus · Concrete Iron deposits
.~

Seqlment Odors: ~oro:)a~ .Sewage · ·Pet~oleum .. Chemical Anaerobic

SedimentOHs~)'
,,'

Slight.
",.'

(v1oderate Profuse

Water Odors'~~ .'
... .

Sewage Petroleum Chemical' Anaerobic

Wat.er Surface Olls~e Droplets Sh.een ..

TU':bldlt~:~(fAj (SlightlY Turbid '])... · Turbid
,

I ..l' . OpaqueI .,

""/' . . . ..., ... ,. ,," '. .'

j Other Comments/Ob.8ervatlons:· 1/~;")$ - f?/!,rflc .. ···-fttrl tf:ro4A./f
. ,', . ,'. . ..: .7 . ; . ":" . . . ~ ; ......

. .
:

: ..... . .. . ,,'
.'

," ',' :X.,~': :::~ . . '

... ,' . ~ ",

• • • ~I. -","



page....Lof \

, CVITx,

15SD~/7 OOOb

15SW/SD.o/7

Type of Sample: .
[X) low Concentration
n High' CO,ncentration

SampleIONo::
Sample location:
Sampled By:.
C.O.C.No.:

SOIL & SEDIMENT SAMPLE LOG SHEET

NSWC CRANE. SWMU 15
. N1245. CT00331

['lI:;] Tet", Tech NUS. Inc.

,Project Site Name:
Project No.:

[) Surface Soil
[) Subsurface Soil'
(X) Sediment
[) Other:
nOA-Sample Type:
~.,,_. I
Date: .// ,///6~ . Description (Sand, Silt, Clay, Moi.sture, etc,)

••

TIme: /zz,·r /.' 'H ·A1Ep'-c.."nc $"A""'p1Method: {);.s u,o w6.1 . - 0-6" v Nt#t~f,J , ~ 7'-~ d /,4:7
Monitor Reading (ppm): ':-., . IJ,,( . 5"-4 T

.- TimeDate:

~gQ§!1;~i~~J~!!~j1!\t~;'g~il.~?C~"'1~~~$.:,ic:}'~t'~'¥,~~~~~~,,;i~~~£~~;W~~~~~~}ijJi;'i;g1i~~ti'f¥f$ct~a:~ji!~~~t{.~~:~~!~~~1i~. . . .Depth. . CoI~\ '.. . .Description (Sand"Silt, Clay, Moisture, etc.)
NA NA. NA NA NA

Method:

NA

Volatiles8260~_(3) Encore sampler, ~)•

Monitor Readings

(Bange in ppm):

NA

Analysis

y"

cOntain~r R~uirements Collected

~ l •

I-S~V...;O~C:.:s...;.w...;I...;P_A.;;;.,H~S.:....P...;G...;'B=.s.:.:•...,.P..::e.=.st:;.;iC1"-.:·des;,:,:.,.:;:&:..:.H...;e:..:.rb:.:.icid:.:.-=.e:.:s:...-__J-_··~.".'_·_~(l:.t.)...,40..:.=.z.:..Ja=i:~.-----4-'---~~.. ~e~sf-.·-·_·_.--I---------'i.<.TAL M~taJsplus TIn . ' (1) 40z J~r': lfeil~o
TAL Metals plus Sri ~ Cyanide: ,.,-"(1 ) 40iJar 'Yestf.JO) . •

...

.'_.

See Rgures 3-2'

ftl!§~~~~~~(t;'~~§~fi~~i~iii~~t~~7Jiti~[;I{,y&~~~~~t~f~!~~~4¥~{l\~ij~fiii
5'LE >b-_~L.c~c~V?-"dL. .s/-/ce;r

• ~----- .

Signature(s):

';Z;:;;~'. . ,-'

. . /. " ---:---



SUPpLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET
. NSWC 9,RANE,INDJANA. .

Downstream •

12Z';~ Sampler: c. 0 /'rA:Sample Number: /1"S I) ()/7 ad a ~.

<:8i ,l,>H':.. /(,,)'}7 . : '
Photograph Numcer/OlrectJon:. ~Upstream '

Oa.te; •• ////A s-
East

Time:

>< West North South

Dlcharge Pipe Present:. Yes ~.

Predominant Surrounding Land use:cW"ood~0 ".; -.

Canopy Cover:
-
Open

Open Field

. Partly.·Open
;...

Other'

··.ade0)
.~

""-,"",,.

Aquatic Vegetation Present: Yes ~ .

.water110wi~g: :~) ~o
"'-'"

Organisms Present: Fish (in)

.0,

Not present

Other (Insects, frOgs, etc.):

I',·

Stream channelized:

01

Yes NO

.. ," I

Water Width (ttl: 2. - 4
. '. I·. "f

Channel Width (1t):6 - /4

Signs 01 flooding (circle all that apply) .- (y;;).

Water Depth (mi·:;~. ~-~ s I. Estimated FlowNeloclty: .-t:f7s,,~~ ./ Xz.· 1

7:. -' . ~

Chan nel Oepth (1t): ,7-6 I

No Water ~ark~ 6ntree~.bornede~~ther: 1/..vP't., '" ,",..L 1"'''(1 S

Deep Pools Present (>2 feet): Yes· ~'.
'. . .~. n..-/

If yes '(approximate size) .

Sediment Substrate:cQ -
(Circle llll that apply)~

Debris

;,. ' .

.~Oin).·. 82:5.10 in)

(§Y ~

Detritus Concrete

.~ye~10.-2.5 in)

Muck

. Iron deposits

. ;---
Other Comments/Observations: _......,~_......, ,...,........., -,;-_......,_......,..,....__'--.,..... ,...,..._......,__......, _

'I' I'f ~;
-",,,.,r~..... ;
f

Secllment odor(No~m.#

Sediment'Oll~:~se~

WaterOdOi'S~

Water Surface OIlS~
Turbldltyl.6J.r

Sewage

Slight

: Sewage..<

Droplets.':'

Slightly Turbid

Petroleum·

~oderate

Petroleum

Sheen

Turbid.

Chemical.·-
Profuse

Chemical

Opa'que

Anaerobic

Anaerobic

'--'

•
,

: ....

• •



SOIL & SEDI'MENT SAMPLE LOG SHEET['"It) Te'", Tech NUS. Inc.

Type of, Sample:
[Xl Low Concentration
[J High Concentration

Page (of L

CD IT/(

15S00/8 .t:?o Q b
15SW/SO 0 /8

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

NSWC CRANE. SWMU 15
N1245. cto 0331

[] Surface Soil
[) Subsurface Soil
[XI Sediment
[] Other:
[] QA Sample Type:

ProjeCt Site Name:
Project No.:•

Date: 1/9/o~ Depth Color Description (Sand;~ilt,Clay, Moisture, etc,) o·
rlOle: /605 .' . t!J.-£-</ 5',/ //.? d/~7'
Method: O;SPiV</~/ 0-6;' ~~;jC.
Monitor Reading (ppm): . ··Sd./77<':-'Or~"'1~ jc. ;""-10-/'

Dale: Time • Depth , Color' . Oes~ripti~n (Sand, Silt, Clay~ MoistiJre, e!c.).
NA NA NA NA NA

Method:

: NA

Monitor Readings

(Range in ppm):

NA

.. :

Arialysi~ . .' C~)Otalner Requiremen~ ColleCted

SVOCs wI PAHs. PCBs, Pesticides lk Herbicides. (1) 40Z Jar:: ':cvev
.....T~A.::L:.:M;.::e:.:ta:::l=.s.!:PI:.=u=.s...:.Ti::.:ln;....·.:".._.,.....,._-'-"'---'-_~ .J---_--,'-"_~(;.;1)~4.:.:0:::.z.::.J.::ar;..... -,-+-_~("jY.:.;e=JiII'lO~··-'--+'--.,.....,.--1TAL MelalsplusSn&Cyanide':.(1) 40zJar :. Ye~

. . .

?,£LE //-/0':6 See Rgures3·2

• MS/MSO Duplicate 10 No.:
--e-'. ----

i,.,

",:,<'.it>.. '··· Signature(s):

/j7~.._..



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMPLE DOCUMENTATION SHEET
NSWC CRANE, INDIANA ' ;

SamDI~~~~ber: /~~~~;;1)0/8 Date:: ) /}'/o5'" Time:, /~(){- San,pler: 'co / 'r><:

, Photograph Number/Dlrectlo'n: ')( Upstream, Downstream &t"/4::ast West North South,

Predominant Surrounding I.and~se: ('Wooded>' Open Field " Other, "
, ,

Canopy Cover: ~partlYOpen,~ade£;'-.....--- ,
, Dlcharge Pipe Present: Yes ("N;). ' ' ,/: ." ' ' ,

Aquatic Vegetation Present:' Yes. "'~ . ' ,,Streamch~~n~lI~ed:' h;)',. No

Water flowing:,~ NoN'ot present, '. '.I

Organisms Present: F~~h0~) .IV 0 ,'Ot'h~~ (In'sects, frogs, 'etc,): .L;,~ ,('7'., , , ' ,
. : .' .' '" ~ .,

Water Width (ft): i· 2.., I Water Depth:(ftY:/. 4. " Estimated' FlowNeloclty:

Channel Wfd'th (fn: ' 'J .: ;'" Channel Oe~th (/t):: /- 'B>,

Signs of fIOOdlng'(c/rele all that aD~lyi n;;; •No Water marks on trees ~nedebris p~ Other:

Deep Pools Present (>2 feet): Yes" ,~ If yes (appr~Ximate size), - ' , ,

Sediment Substrate: 8e~ro6k' ,', 8,oulder (>10i;,)' "Cobb~e (2,5~10 In): ,~,10:2,5in) ~G.o</

(Clrclealfthatapply) ~" ,@ ~ Muck

DebriS ' Detritus, Concrete Iro,n deposits

Sediment odor60rma~ " Sewage,' , Petroleum , Chemical Anaerobic
, '

, Sedlnierit,O'Ils:(Ab~' Slight tv10derate Profuse

Water Odor:("NO~Sewage Pe,troleum ' Chemical Anaerobic

Wat,er Surface Olls~ " ,Droplets "Sheen

h 1 Tu':bldlty~ , SIIQhtlyTurbidTuroid ' Opaque
f, ,---

i Other Comments/Observations: : ' '
.' .. " "

~. " . :," :. ...
". . '.1,

~. . ...": ' : .,
.. . ...;..-: '.. '.

• • •



[11;) Telm Tech NUS, Inc.

Project Site Name:
Project No.: 15SDO/5'bo6~

15SW/SD

Type of Sample:
[X] Low Concentration
[] High Concen!ration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Colo...

SOil &: SEDI'MENT SAMPLE lOG SHEET

Page_' of_'

Depth

NSWC CRANE, SWMU 15
N1245, CTO 0331 .

" Time

[] Surface Soil
[] .subsurface SOil
[X] Sediment
[] Other:
[] ,QA Sample Type:

" Date:

•

NA NA NA NA NA
Method:

NA

•
Monitor, Readings

(':lange in PPr(I):

NA

§~!l!~l£~,~!Li1Q:!!~l!'!f!~mt~A!f.Qf!ll~ar~~IU'!~~littr~~~=i:ilf.;If~if!~'-~~Y.~~"i.l§1ii.i~,!(%~'I:~~~~a'{L~~~, Analysis Container fiequiniineriiS, . COilected '»;OtllerVolatiles 8260B

sVOCs.w.1 PAHs. P:CBs, Pesticides & Herbicides,
TAL Metals plus Tin.
TAL Metals piu~ Sn & Cyanide

(1) 402 Jar> .
, (1) 4<iz Jar

(1) 40z Jiu.

,See Figures3-:2,

'.' MSIMSD Duplicate 10 No.: ------
Signature(s):



SUPPLEMENTAL SURFACE WATER/SEDIMENT SAMpLE DOCUMENTATION SHEET
'NSWC CRANE: INDIANA

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

Sample Number:/~>W/so 0/:7 Da,te: ,;/J~S~, Time: /~.¢s: 'Sampler: ,J6 Ie plrx.
, /,11'-- " ",. ,
Photograph Number/Dlreeticin: -LUpstream

Predominant Surrounding Land Use: ,Wooded

CanoPyColler: Open

bown!itre,am

~~'

, Partly Open ,,',

X E;ast

Other;

Shaded

West Nor:th: South

Aquatic Vegetation Present: '(YeS)

Dleharge Plpe'Present: Yes No

No

, ~.:""',' :c:'.. .
,.~. r ... /;-u (,/·r

L"$#

.;:

$tre'ameha~nellzed:. 0$5)' No

Water flowing: 'C© No Not present '.
'--""""" ~

I, .t'

Organisms Present: Fish (in)

Water Width (tt): 1- 4' .
..

Channel Width (tt):

L / k~'("'· Othec(lnsects, Irogs, etc,): .' ~,',,(C 77 ,

Water Depth (tt): I ..... '" ' 1 I Estimated FlowN~loclty:

Channel Depth (tt):

/#/~r:-'<..ei:i~;)(' it'"

Signs offloodlng (circle all that apply) (y;;).' No' Watermarks on frees Water·borne debris plies Other: ..-n,/! hE.;,(' 4':.-... !> ..I'

Deep Pools Present (>2 teet):
, '--:"

Yes (;) II yes (approximate size)

Sediment Substrate:

(Ckcle~1I that apply)

/1;,1 L;If.".-
. Bedrock Boulder (>1'0 in)c9 ~'."

Debris Detritus

-

, Cobble (2,5·10 In)

G
Concrete

~'0'2,5ir))

Muck

Ir6n deposits:

••

Wi-
I,
f'

SecHme"t Odors(1JOrmjloi'~ . Sewage . Petroleum

sedlment,O'lIs:(A:~;;;F. Slight: . . . . Mod.erate.
. . "'r--~) •.

Water Odors:~. Sewage' .... .Petroieum

WaterSurl8oeOlls:~ . Droplets ," Sheen

,Turbldlty~ . '.. Slightly Turbid . .TurtM.
~ ---;".--',-;--- --,".. ----,-.

Other Comnients/Ob.servatlons;4,..... 5S I,f ,#iiA. ; K"; 5:4 '.. r· .",' ,7
2- ld, ';c., 'c;.: l/ I I/,('~, ~ ~

•

Chemical

Proluse

Cfiemlc~1

Opaque
;;" ....

'/./&1';".1,.1 -:;1...,. (' ~ ~e,,~

..

.:: '.'

Anaerobic

Anaerobic

'.



SOIL &. SEDIMENT SAMPLE LOG SHEET

Page~of~

32.58
3257 E

.15SD 020 0006

15SW/SD oZ-o
Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Type of Sample:
. [X] Low Conce~tration

[] High Concentration

NSWC CRANE, SWMU 15

N1245; eTO 0331

[] Surface Soil
[] Subsl1rface Soil
[Xl Sediment
[] Other:
[] QA Sample Type:

[11:;] T01'0 Tech NUS, Inc.

Project Site Name:
Project No.:

Date:

Time:

•

Date: Time Depth. Color Descripti~n (Sand, Silt, Clay, Moisture, etc.)

NA NA NA NA NA

Method:

NA

•

Monitor Readings

(Range in ppm):

NA

Analysis

1D-Day.Hyalella azteta sediment toxicity

PAHs .

TAL Metals plus'TOC

Grain Si:z;e

Container Requirements

(1) Gallon HOPE Bucket

(1) 40z Jar

(1) 40z Jar

(1) 80z Jar

p-o.-e/77.6~ /0$ VV/SD 00 Z

. pHoro ..~?'. /6~ 0 U/$/;<..cr",.--.

See Figure~ 3-2

• MsiMSD Duplicate 10 No.:

Signaiure.(s):



SOIL & SEDIMENT SAMPLE LOG SHEET

Page_f of1

[11:] Tetra Tech NUS,lnc.

•
~257 ¢

15S0 0 21 000(;

15SW/SD oz I

Type of Sample:
[X] low Concentration
[] High Concentration

Sample 10 No.:
Sample location:
Sampled By:
C.O.C. No.:

NSWC CRANE. SWMU 15
N1245. CTO 0331

(J Surface Soil
(J Subsurface Soil
[X] Sediment
[] Other:
[] QA Sample Type:

Project Site Name:
Project No.:

Date: Time Depth· .Color Description (Sand, Silt, Clay, Moisture, etc.)
NA NA NA NA NA

Method:

NA

Monitor Readings

(Range in ppm):

NA

Analysis.
1D-Day Hyalella azteca ~ediment toxicity
PAHs

TAL Metals plus TOC'

Grain Size

Container Requirements

(1) Gallon HDPE Bucket

(1) 40z Jar

(1) 40z Jar

(1) aoz Jar

See Figures 3·2
"

MSIMSD Duplicate 10 No.: .

Signature(s):

•
J



32:> 7 if

15SD 02Zoo 0<;;
15SW/SD 0 2 z:.

Type of Sample:
[X] Low Concentration
[] High Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

SOil & SEDlM;NT SAMPLE lOG SHEET

Page~of~

0-6"

NSWC CRANE. SWMU 15
N1245. CTO 0331

[] Surface Soil
[] Subsurface Soil
[X] Sediment
[] Other:
[] QA Sample Type:

(1\;) Tetra TechNUS, Inc.

Project Site Name:
Project No.:

Monitor Reading (ppm):

~~~

Date: C;;; 0 5"

Method: 5 S .B 0 I-VL

Time: /34- o.

•

Date: Time Depth Color Description (Sand, Silt, ClaY,Moisture, etc.)
NA NA NA NA NA

Method:

NA

•

Monitor Readings

(Range in ppm):

NA

Analysis·
10-Day Hyalella azteca sediment toxicity
PAHs

TAL Metals plus TOe
Grain Size·

Container Requirements
(1) Gallon HDPE Bucket

(1) 40z Jar

(1) 40z Jar

(1) 80z Jar

See Figures 3-2

•• MS/MSD ·Duplicate ID No.:

Signature(s):



•
Page_i of __'

3257 ~

15S0 () Z.3 0 00 t<;
15SW/SO 02..3

Type of Sample:
[X] Low Concentration
[] High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Color

meP. ro
VA'/(' B~A.I

. SOIL & SEDIMENT SAMPLE LOG SHEET

0-6"

Nswe CRANE, SWMU 15

N1245. CTO 0331

[] Surface Soil
[] Subsurface Soil
[Xl Sediment

. [] Other:
[] QA Sample Type:

('lI::;) Tetra Tech NUS,lnc.

Project Site Name:
Project No.:

t?<J1..c:·SC 5 .... ,.d/ ,Y'-"flJel ~.
,Dc66/e S -' :5<J.,....,~ ~,..-? - .-e.,..,tf?

54HC/ r;>(Ac£ $",'/-/ (:5""'~)

~~~-~-~-~~Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

NA NA NA NA NA

Method:

NA

Monitor Readings

(Range in ppm):

NA

Analysis

10-Day Hyalella azteca sediment toxicity

PAHs

. TAL Metals plus TOe

Grain Size

Container Requirements

(1) Gallon HOPE Bucket.

(1) 40z Jar

(l)40zJar.

(1) 80z Jar

•

hA'/"nL/C /-S-::iN/5 p 0 /~

"p#cJ7<J .z:;& /6~8

See Figures 3-2

MSIMSD Duplicate 10 No.:

Signature(s~ •



, .'

32572

15SD 026 000 b
15SW/SD <::> 2. ~

Type of Sample:
. [X] LowConcentration
(] High Conce·ntration

Description (Sand, Silt, Clay, Moisture, etc.)

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

/.1?£P ~ CO-'J.<f4 5;,/"/0/ -I-_/,..,.u,=-I/
-1-•. ~;/;/-./ S<J7"7E O-</,4A//C- .~,.,...f-_
(5";1-'-/' J '. .'. .

Color

~CO-/)Art:..

BIlAI

SOIL & SEDIMENT SAMPLE LOG SHEET

page_( of_'

NSWC CRANE, SWMU 15
N1245, eTa 0331

[] Surface Soil
[) Subsurface Soil
[X] Sediment
(] Other:
(] QA Sample Type:

[11;) Te.ra Tech NUS.'nc.

Project Site Name:
Project No.:•

Date: . Time Depth .Color Description (Sand, Silt, Clay, Moisture, etc.) ,
NA NA NA NA NA

Method:

NA

Monitor Readings

(Range in ppm):

NA

Analysis.
10-Day Hyalella azteca sediment toxicity
PAHs

TAL Metals plus TOC

Grain Size

Container Requirements
(1) Gallon HOPE Bucket

(1) 40zJar

(1) 40z Jar

(1) aoz Jar

rCr~p? .6A: / -S- :5 /-if/ S ,£> t3 /'<;L
/#u/<.J .z::r /65""6

See Figures 3-2

• . MS/MSD·
~.

Duplicate ID No.:

Signature(s):



SOIL & SEDIMENT SAMPLE LOG SHEET("'FI;] Telra Tech NUS, In~.

•
Page_'_· of_'

15S0 025" OdO b
15SW/SO 02...~

Description (Sand, Silt, Clay, Moist4.re, etc.)

Type of Sample:
[X] Low Concentration
[] High Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

NSWC CRANE. SWMU 15
N1245, CTO 0331

[] Surface Soil
[] Subsurface Soil
[X] Sediment
[] Other:
[] QA Sample Type:

Project Site Name:
Project No.:

Date: Time Depth· Color Description (Sand, Silt,Clay, Moisture, ~tc.)
NA NA NA NA NA

Method:

NA

Monitor Readings

(Range in ppm):

NA

Analysis
la-Day Hyalella azteca sediment toxicity
PAHs

. TAL Metals plus TOC

Grain Size

.Container Requirements
(1) Gallon HOPE Bucket

(1) 40z Jar

(1) 40z Jar

(1) 80z Jar

•

,t:::;",z/» .E/'C / ~ 514/5 £> 0 ./5
/#070 ,z;C /~57 V/,5rX6Ah-,

See Rgures 3-2

MS/MSD-- Duplicate 10 No.:
Signature(s)a: /'/ ... /'
~ •



Page_{ of-.L

1580 024 000 (;.

15SW/SD 0 z.4-

Description (Sand, Silt, Clay, Moisture, etc.)

Type ofSample:
[Xl .Low Concentration
[] High Concentr~tion

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

.c-/r7e 5-'1;rel .f S//-.L,. r. /n..::::,o
i Cv .1.ef'; of>'-+/1I d,. ( -:>-4- -/, )

Color

/71CP B£.4 

aYe!' 8A'#

SOIL & SEDIMENT SAMPLE LOG SHEET

0-6"

Depth

NSWC CRANE. SWMU 15

N1245. CTO 0331

[] Surface Soil
[] Subsurface Soil
[Xl Sediment
[] Other:
[] QA Sample Type:

('11:] Tetra Tech NUS, In~

Project Site Name:
Project No.:•

Date: Time Depth .Color Description (Sand, Silt, Clay, Moisture, etc.)

NA NA NA NA , NA ,

Method:

NA

•

Monitor Readings

(Range in ppm):

NA

Analysis

1D-Day Hyalella azteca sediment toxicity

P,A.Hs

TAL Metals plus TOe

Grain Size

Container Requirements

(1) Gallon HOPE Bucket

(1) 40z Jar

, (1) 40zJar

(1) 80z Jar

])/-eGC~/7 :8£/" ~/ , 5..,;/ </,,/'/'/
/.; cAlM /~SCi 033

/,h/oru -fl /£:>.7

See Figures 3-2

'. MS/MSD Duplicate ID No.:

Signature(s):



•

•

• '.

'APPENDIX C.3
. SURFACE WATER SAMPLE LOG SHEETS

. ".



SURFACE WATER SAMPLE LOG SHEET

Page_' of _,_.

J c.. Ir.-<-

lsskho/ 0/ .
15SW/SD 00/

(2) L Glass Amber

(1) L HOPE

(2) L Glass Amber

(3) 40ml Vials

(1) L HOPE

(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber

Type of Sample:
pq Low Concentration
o High Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

4°C

4°C

4°C

4°C

.4°C

4°CIHCI

4°CIHNOa

N1245 CTO 0331

NSWC CRANE, SWMU 15

. Analysis

(It) TetraTech NUS, Inc.

11. Stream
.0 Spring
o Pond
[] Lake
[] Other:
oQA Sample Type:

Project Site Name:
Project No.:

Oissol~ed Melals

Tolal Metals

Pesticides

PAHs

Herbicides

PCBs.

SVOCs

Volatiles 8260B

•

•

Filtered Sample Collected Yes! ) No[ ) lSSW 0 0 / dl -F See Rgure 3·2

( .fl-/ft5"L
2 z. ' ./ ~')(' x' 44 'I. 7'• A../

•
MS/MSO

-----
Duplicate 10 N.o.:.

Signature(s):=====t



SURFACE WATER SAMPLE LOG SHEET

•

•
Page -:L of -:t

15SW/SD c oz..--
15St-</oo2.. 0 I

(1) L HOPE

(2) L Glass Amber

(2) L Glass Amber

(1) L HOPE .

(3) 40ml Vials

(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber

Type of Sample:
[Xl Low Concentration
[] High Concentration

Sample 10 No.:
.Sample Location:
Sampled By:
C.O.C. No.:

C(lntainer Requirements

4°C

4°C

4°C

4°C

4°C/HNO~

. Preservative

. N1245 CTO 0331

NSWC CRANE, SWMU 15

[Th) Tet'a Tech NUS. Inc.

~ Stream
[] Spring
[] Pond
[] Lake
n Other:

. [] QA Sample Type:

Analysis

Project Site Name:
Project No.:

Dissolved Metals

Herbicides

Pesticides

PCBs

SVOCs

PAHs

Volatiles 8260B

. Total Metals

Filtered Sample Collected Yes[) No[ ) 15SW 002- 0 ( -F See. Figure 3-2

/5E"C/ / /- b. z..)'--! x. 6 /
;P//cJ/4 ,.zZ /0:1~ A//V'-. /

MSIMSD Duplicate 10 No.:

•



Page_'_ of _1_

CD
15SW/SD 004-

15STOol.+-u \

Type of Sample:
[Xl Low Concentration
oHigh Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

SURFACE WATER SAMPLE LOG SHEET

N1245CTO 0331

NSWC CRANE, SWMU 15

oStream
oSpring
UPond

oJ-ake
WOther:
oQASample Type:

("R::J Tetra Tech NUS,lnc.

Analysis Preservative Container Requirements

Project Site Name:
Project No.:

Total Metals 4°c::1HN03 (1) L HOPE
Dissolved Metals 4°CIHN03. (1) L HOPE

PCBs· 4°C L Glass Amber
Pesticides 4°C L Glass Amber

PAHs 4°C L Glass Amber

. Herbicides 4°C . ~L Glass Amber

Volatiles 82608 4°C/HCI (3) 40ml Vials~t--------------";'--+--~---+-------'-'':''-_-~-----+--3~'---ISVOCs 4°C (2) L Glass Amber

•

•

See Figure 3-2lS$1f' 00'101 -F·

\\OG
No(<\~

f\clh~*

. <A ().v\. ~\n.~

Filtered Sample Collected Vest I No[ I

MS/MSD. .Duplicate JD No.:_..
Sign~{)~.

••



(""FI::]Tet,a Tech NUS,In<:. SURFACE WATER SAMPLE LOG SHEET

.page~Of_l_

Type of Sample:
[Xl Low Concentration
[} High Concentration

•

15S W· 0 oS-ell
15SW/SOdO~

(1) L HOPE

(1) LHOPE

.(2) .L Glas~ Amber

,(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber

(2)L Glass Amber

(3) 40ml Vials

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

. Container Requirements

N1245.CTO 0331

NSWC CRANE, SWMU 15

Analysis

o Stream
[) Spring
[) Pond
[] Lake
~Other:

[] QA Sample Type:

Project Site Name: .
Project No.:

DissOlved Metals

Total Metals

Herbicides .

Pesticides

SVOCs

PCBs

PAHs

Volatiles 8260B .

Filtered Sample ColleCted Yes[ JNo[ J 15SWCJ020/ -F

c·
.:.:~*-!.,

See FigiJre 3-2

.:l"

=============~ Signature(s):MS/MSO Duplicate 10 No.:.._.
•



SURFACE WATER SAMPLE LOG SHEET

Page-i. of .-L

15SW/SO c:::Jvl:..

15SW 00r:; 0/

(1) LHOPE

(2) L Glass·Amber

(1) L HOPE·

(2) L Glass Amber

(3) 40ml Vials'

(2) L Glass Amber

(2)' L Glass Amber

(2) L Glass Amber

Type of Sample:
[X] Low Concentration

.UHigh Concentration

Sample 10 No.:
. Sample Location:

Sampled By:
C.O.C. No.:

Container Requirements

N1245 CTO 0331

NSWC CRANE, SWMU 15

["'It] TetmTech NUS. Inc.

Analysis

\I Stream
[] Spring
[] Pond
[] Lake
nOther:
nQA Sample Type:

Project Site Name:
Project No.:

Dissolved Metals

Total Metals

Herbicides

Volatiles 8260B

Pesticides·

PAHs·

PCBs

SVOCs·

•

•

Filtered Sample Collected Yes[ I No[ I 15SW ODbOI -F See Figure 3-2 .

.,

... ..

'.
JM~IMSD· Duplicate II) No.:

yES /rrOo///60!

~~~~~.S.ignature(s):,.



[1t) Tetra Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET
. I

Page_·_I of_

Type of Sample:
[X] Low Concentration
.[J High Concentration

Project Site Name:
Project No.:

• Stream
[]\ Spring
UPond
[] Lake
[J Other:
[] QA Sample Type:

Analysis

Volatiles 8260B

SVOCs

PAHs

PCBs

Pesticides .

Herbicides

TotalMetals

Dissolved Metals

NSWC CRANE: SWMU 15
N124S·CTO 0331

Sample 10 No.:
Sample Location:
Sampled By:
CD.C.No.: .

Container Requirements

(3) 40ml Vials

(2) L Glass Amber

(2) L Glass Amber
1 £21 L Glass Amber.

Y ) L Glass Amber

...rJ,Z) L Glass Amber

(1) L HOPE

(1) L.HDPE

lSSW e>dC} 0/

1SSW/SD OO"j

•
Filtered Sample Collected YesW) No{ ] 15SW ao2·0' ·F See Figure 3·2

(:[.plJ.{ '. .
V t:9"/2.;J/-' (/??£A-S_)

?/..",tsFtI ¢ //0'7£ A/h/

~.~
:'....... -.-',:~

.." ...~~

."
/

.~/~

Signature(s):
=.-;.;,;;~==..Oupticate 10 No.:MS/MSD-

.,
:;.-

.;pr

. '->..



es

Page_. of~

CD
15SW/SD 0/ 0

158 T % 01

(1) L HOPE

(1) L HOPE

L Glass Amber

L Glass Amber

L GlassAmber

. (3) 40ml Vials .

(2) L Glass Amber

~ L Glass Amber

Sample 10 No.:
.Sample Location:
Sampled By:
C.O.C. No.:

Container Requirements..

4°C

4°C

4°C

4°C

4°C

4°CIHCI

Preservative

SURFACE WATER SAMPLE LOG SHEET

N1245 eTa 0331

NSWC CRANE, SWMlJ 15

Type of Sample:
[X] Low Concentrationfl!Jt LlA-\ch b~\Y\./C;~·17,()'I'\.J.lfiv\ [] High Concentration

["11;) Telra Tech NUS, Inc.

Analysis

U Stream
[] Spring
[] Pond
[] Lake
[(Other:
[J QA Sample Type:

projeci Site Name:
Project No.: .

Dissolved'Metals

Tqt<il Metals

PAHs

PCBs

Pesticides

Volatiles 8260B

Herbicides

SVOCs'

•

•

• 1:i'D~C:D\1IK,':I!I·IIi'i."1("'c'W""liJa.. ,.•:~:~~~~e.}>O

Filtered Sample Collected YeSS<1 No! J _ 15SW':O\ 00\ -F See Rgure 3-2

/. // to

•
MSIMSD
~

Duplicate ID No.:



["'FI:;). Telra Tech NUS. Inc SURFACE WATER SAMPLE LOG SHEET

Project Site Name:
Project No.:

O· Stream
o Spring
o Pond
o Lake

J-.KOther:
oQA Sample Type:

Analysis
Volatiles 82608

SVOCs

PAHs .
PCBs·

Pesticides

Hefbiddes

Total Metals

Dissblved Metals

Filtered Sample Collected ~es~ No! J

·NSWC CRANE, SWMU 15
N1245 CTO 0331

.PreServative

""t .
15~Q\\O \ ·F

Sample ,10 No.: 15~ 0 \ \ Q \
Sample Location:, _1_5S--:W,---/S_D...;:O=.\;-,\,-:-__
Sampled By: ('5Q~
C.O.C. No.: 3{,. ~ (.,

Type of Sample:
(X] Low Concentration
U High Concentration

(3) 40ml Vials

(2) L Glass Amber

\ ~ L Glass Amber
, LGlass Amber

\ L Glass Amber
,.(!) L Glass Amber

(1) LHDPE

(1) LHDPE

See Figure 3-2 .

-s~ ....~.~'4 0-:., "'"' ~ ~ ~~~ "G. \

\.>.:) u-\n- ~ ~ ~~ " '-\"

1aRt:~):

~.~

Prl4lJ .--z:r
//&/7

51-4/":.1 l.c/?

w£ff
s/e/c

---0--'- ..... - - .... ~

~~CA.~\- \>.J~ .
.J"--I D '\ "'- '-\ C> vv 0 yo D '--~~,\() \A}

w~,~ ~ &u..~~\...,

---



SURFACE WATER SAMPLE LOG SHEET

Type of Sample:
(Xl Low Concentration
U High Concentration

'.3~(,o

Page~ of -.!...

15SW/SD 0/3 tH8?
J4/IK

15SW O /3°/

(2) L Glass Amber

" (1) LHDPE

(3) 40ml Vials

(2) L Glass Amber

(1) L HOPE

(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Container Requirements

4°C

4°C

4°C

4°C

4°C/HCI

4°C/HN03 .

Preservative ,

N1245 CTO 0331

NSWC CRANE.,SWMU 15

I Stream
[] Spring.
[] Pond
[] Lake
[] Other:
[] QA Sample Type:

Analysis

[i:I:] Telm Tech NUS, Inc

Project Site Name:
Project No.:

DissOlved Metals

Totaf'Metals

Herbiqdes .

Pesticides

PCBs,

PAHs

SVOCs

, Volatil~s 82608

•

•

Filtered Sample CollectedYes)4.NO[) 15SW o/3't1( , ·F

plforo /0'/7 N#,A

See Figure 3·2

•
, MSiMSD-' Duplicate 10 No.:

Signature(s):



("11:;) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page~of~'

Type of Sample:
[Xl Low Concentration
[] High Concentration

••

15S rI a/<7 & /

15SW/SO 0/4

(1) LHOPE

(2) L Glass Amber

(3) 40ml Vials

(1) L HOPE

(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber

. (2) L Glass Amber

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Container Requirements

4°C

4°C

4°C'

4°C.

. Preservative

N1245 CTO 0331

N'SWC CRANE, SWMU 15 '

i Stream
[] Spring
[J Pond
[] Lake
n Other:
[J QA Sample Type:

Analysis'

Project Site Name:
Project No.:

Total Metals

PCBs

Pesticides

Volatiles 8260B .

PAHs

SVOCs

. Dissolved Metals

'. HerbiCides

Filtered Sample Collected Yes~ No( ] . 15SW 0 14 0 I -F See Figure 3-2

( I
~./ -< 2-

. Pf/dT():t£ IItJ 6

f7/fCC

MS/MSO Duplicate 10 No.:

----- ~------ .

Signature(5):

••



Page_)_ of _,_

15S hi o/~o/

15SW/SD 0/5

(2) L Glass Amber

(1) L HOPE

(l)LHDPE

(3) 40ml Vials

(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber

Type of Sample:
[X] Low Concentration
[] High Concentration

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:

Container Requirements

SURFACE WATER SAMPLE LOG SHEET

. Preservative

N1245 CTO 0331

NSWC CRANE, SWMU 15

Analysis

I Stream
[]Spring
[]:Pond

.[] Lake
[] Other:
[] QA Sample Type:

[-r-t:) Tetra Tech NUS,tnc

otal Metals

Project Site Name:
Project No.:

Dissolved Metals

Pesticides

SVOCs

Herbicides

PCBs

PAHs

Volatiles 8260B

e

e

Filtered Sample Collected Ye~ No{ J. 15SW 0/"-~./ -F See· Figure 3-2

PJ!0TdY{ /0?8

fi1t£1f f.. . 3 J7'-'- I

e·
MSIMSD Duplicate. 10 No.: .

Signature(s):;;,,;;:;:......==-.
.....



SURFACE WATER SAMPLE LOG SHEET

•

•
Page_' of_(

15SW 0/6' 0 I
15SW/SD ,,/~

(2) i.e Glass Amber

(1) L HOPE

(2) l Glass Amber

(1) L HOPE

(3) 40ml Vials'

(2) LGlass Amber

(2) L Glass Amber

. (2) LGlass Amber

Type of Sample:
[XJ Low Concentration
UHigh Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Container Requirements

4°C

4°C

4°C

4°C

, 4°CIHCI

N1245 CTO 0331

NSWC CRANE, SWMU 15

Analysis'

(-rt;) Te'''' Tech NUS, Inc.

fl Stream
[] Spring
oPond
ULake
U Other:
oQA Sample Type:

Project Site Name:
Project No.:

Dissolved Metals .

PCBs

Pesticides

SVOCs

PAHs '

Volatiles 8260B

'. Herbicides

. Total Metals

Altered Sample Collected Ye~No( ) 15SW 0/60/ -F .' \~ &.; S A 32'!If ee :t9ure -
'"'!

I '0.2 )(:)

,P#oTO /a fJ,{

Z 5'£c./+t

MS/MSO Duplicate 10 No.:
Signature(s):

==-=~=t

7~'



SURFACE WATER SAMPLE LOG SHEET

Page_' of_'

15S#0/7 01

15SW/SD 0/7

(1) l HDPE

(2) l Glass Amber

(3) 40ml Vials

(1) l HDPE

(2) l Glass Amber

'(2) l Glass Amber
,(2) l Glass Amber'

-(2)L Glass Amber.

Type of Sample:
[Xl Low Concentration
[] High Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Container Requirements

See Figure 3-2-F

4°C

4°C

4°C

,4°C

4°CIHN03 ,

'Preservative

N1245 CTO 0331

NSWC CRANE, SWMU 15

AnalYsis

('11:;) Tetra Tech NUS.I~

tl Stream
[) Spring
UPond
[] Lake
[] Other:
U.QA Sample Type:

Filtered Sample Collected Ye~No{ )

Dissolved Metals

Total Metals

Herbicides

Pesticides

PAl-:ls

PCEls

Volatiles 8260B

SVOCs

, Project Site Name:
Project No.:

•

•

• J I
d,/X Z.

Signature(s):

.'
MSIMSD Duplicate to No.:---



(Th] TWa Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET

••Page-L of --.L
15Sw'°/8°/

15SW/SD

Type of Sample:
[X] Low Concentration
(J High Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

, .

N1245 CTO 0331

NSWC CRANE, SWMU 15

Analysis, .'

DStream
oSpring
oPond.
o Lake
(J Other:
[] QA Sample Type:

Tolal Metals,+ it"'"
Dissolved Metals +'

Pesticides

Herbicides, '

SVOCs.

PCBs

Volatiles 8260B

PAHs

.Project Site Name:
Project No.:

Fili~~ed Sample Collected Ye~No! J 15SWO/80( 'F See Figure 3·2

, l
O,Oz. ~ I I

\

.:......-..

MS/MSD-' Duplicate 10 No.:



Stream
Spring
Pond
Lake

SURFACE WATER SAMPLE LOG SHEET

Page_'_of~

JG //--<-

15SWO/~ <:1 /

15SW/SDO/9

Type of Sample:
[X] Low Concentration

, [] High Concentration

, Sample ID No.:

Sample Location:

Sampled By:
C.O.C. No.:

N1245 CTO 0331
NSWC CRANE, SWMU 15

I]
[]
[]
[]
[] Other:
[] QA Sample Type:

[-n:) Telta Tech NUS,lnc

Project Site Name:
Project No.:•

es(3) 40ml Vials

7-37

4°C/HCI

Analysis

Volatiles 8260B

~~{6'1"il.'M';n"":l..r"'l\mTA3r,lil.'~~~~~t,.~~~~<!til'i~'''W''~~~~~~~riW~~~F.f;'· ~;;R,~~\~'1~~'i:.'1i'
~,Jj?.t!-.."r~~9~~;!~~1>-~~~~~~fl.,~~~~i~&~1i~~.-"~"; ~~t'~~~~~~

Date: • 'j,- .0:>- Color pH S.C. Temp. Turbidity DO ORP Other

Time: / " c) (Visual) (S. u.) (mS/cm) (fiC) (NTU) (mgIL) (mY) NA

J:-D-;.;,e~p:-th_:""'-"""'::::"-":';"__..,.-_-I (![&AA
Method: //lJ<:..,f-

SVOCs

pAHs

PCBs

" Pesticides

Herbicides

Total Metals + II AI

• : Dissolved Metals ~ T',-.,

4°C

4°C

4°C

4°C
.. 4°C

(2) L Glass Amber

L Glass Amber

L Glass Amber

L Glass Amber

L Glass Amber

(1) L HOPE

(1) L HOPE

e

Filtered Sample Collected Ye~No[ J 15SW 0/;10/ -F See Figure 3-2

/'A.r-,#/~:J Z

pL"'lr-/ 11'1/5£L
/17j/p1

i

O./jXL r

•
MS/MSD Duplicate ID No.:

Signature(s):



•

•

•

APPENDIX C.4
GROUNDWATER SAMPLE LOG SHEETS

,\

.,



Project Site Name: NSWC Crane. SWMU 15 .Sample 10 No.: 15GWTW o<:J {Project No.: N1245 Sample Location: 15TW {) 0 ( ls1500Z .
. Sampled By: 7:!fOJ--4#,v[] Dome.s·tic Well'Data . C.O;C. No.: . 3!OSb[] Monitoring Well Data TyPe of Sample:[Xl Other Well"Type: Temporary Well [XI Low Concentration[] QA SampleType: [) High Concentration

,..
Date: . //oO/o;s- Color·

NA
pH' S.C. Temp. .Turbidity DO ORPTime: /.1()-' Visual Standard mS/cm °c NTU 'mgll mVMethod: 5AA'1E ~L.£AA.. - 7.4oj- CJ,.'¥/3 6·53 :}_ 8 //-5/ . -7:).¢

Date: I/CJ6/os Volume' Time pH S.C. Temp. (9) Turbidity 00 ORP
Method: PI:'/N <; -1-,';/, <.

Monitor Reading (ppm): -
Well Casing Diamet(!r & Material

I If K>' pi/C-
~£j. LoY> F/ol#' 10. ....---L,.'- 7)A7~ 5"#,e,Sr i

Type: .
.,

Total Well Depth (TO): 7(J<J,.. ,

Static Water level (WL): 2.9
One Casing VOlume(ga~'2.&

. Start Purge (hrs): fZOC
..

End Purge (hrs): /30 0

Total Purge Time (min): 60rRrged (ga('[Cj) 4-- 3

Analysis Preservative CO!ltainer Requirements CollectedVolatiles 8260B 4°C/HCI (3) 40ml Vials .~
Total Metals plus Tin 4°C/HN03 (1) i..: HOPE ~Dissolved Metals plus Tin 4°C/HN03 '. (1) l HOPE Y~NoJSVOCs 4°C (2) l Glass Amber .~ ..
PAHs . 4°C ·(2) L Glass Amber ~PCBs 4°C I. jt!)' L Glass Amber ~Pesticides . 4°C (2) L Glass Amber Ye@'-Herbicides 4°C (2) L Glass Amber Ye~

,,,.;; ·.:"/~X'!' l'ih;:' c.;:.;,.::.•.~."~"•.:,.::,:,. i:o' '. :'.c;.<,,::.':.: >,,/;',';,':':0

Filtered Sample Collecled Yesll No. 15GWTW -F 4.14' X .0.1<01.: cJ,7p.I ate 2,{p L
Converted Boring 15SB 002-

5,4£./[ ~,,- .::- ~ $L,?-

:.'·C.:·::"·-' .., ......" .;.::.... '....,-'::.• ::..: . c'.::'.: :,:: Signature(s):
MS/MSO Duplicate 10 No.:

.-~~---

•

•

•

[il:} ,,,,"Tech NUS. '"' ... GROUNDWATER SAMPLE LOG SHEET

-.... ' ~~:'." . .
'.'.~,.. , .".... -

_. ~. :~~ ...
, I

Page I·of Z



• r

, ~ ,I.. ._.. I,; rwO()

- --- //08/0 S"

(-r:t:]retraTeChNUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWC CRANE WI=I I In·

PROJECT NUMBER: @ ~ /Z45' DATE:

Time Wate~ Lev,el V'olume Flowrate 'pH' Condo , Turb. :00, ' , Temp. : ORP
Comments'.' .

(Hrs.l .(Ft. below 'TOC) (L) , : (mLJMin:) ::(5J);)\ (m$/c.ml :: (NTU):' :,'CM;QiLl, (Cels/U§), :::(mVl " , ,(Color.etc),

/Zc>o 2.90 ' "0 - - - r.""'*'· - ~~.-f~..;. /"""~t::4j.r

12./0 4-.74 . , f_=! 00 I~Q 7 ','5"c) ,;;.·4-Z 7.' ..Zoo . 'i;'3Z. '7.18 ;'/0. S .;.'~ . .c~ u "";:

) 2'ZO, r;,.. '1..0 ,/(}CJO 60 , 7:41) o.¢~4 IJc. ,994. /7,OZ -'78.9 J' I,

j2~O ~.Lo . 2..:i"0~: tJ,o' ·7.~CJ 0.'-'1-2:7, :j-C)
ICJ.~ c.7~ • 7~,(; L!L£~

. /24 0 ~. Zoo 310<:) ~c) . '7;~1 o·4GZ- Z" 1".9' A.P4- . -78.4 If

/2 :>:c) L :2..rj ~ '7t) 0 60 ' '7. -t-:>"" ~.+17 ).tJ. ' //.Lc, b,!J'" ' ·-79. ...,. i,

F.] tJ() ~.~ .L1~o () ~O 'J. 4';:' o.4n 9.8 "

11.,:>-1 ~ :>'3 ..; ';I:)A :f~~ f 5-,,_ "/.,,.1 .,

..- '-""

Water Quality Meter (SN) 0/ZJo ?~~ ~A

Contr~1 Box type (SN) 4/9
Turbidity Meter (SN) 4D~::': '3303

SIGNATURE(S): '17 L~/.

•
. ,~.~.

.,.';.

Pump Intake

,?:..~~: .. ;..,.. _.:0-.

>::....

6,9'

PAGE"£OF Z-;'.,
~



, '\- ~i, .
••,. • .". M '.:~••:... .''-,

•

•

•

. J ~ ,- .' ,.' .

GROUNDWATER SAMPLE LOG SHEET

Page i of 1.
,

Project Site Name:. NSWC Crane, SWMU 15 Sample 10 No.: 15GWTWa u .!..Project No.: N1245 Sample Location: 15TW oa'Z/sBOC~
Sampled By: .' Ro~Ai-(N[] Domestic Well Data C.O.C.No.: .3bS<c[] Monitoring Well Data Type of Sample:[X] Other Well Type: Temporary Well pq Low Concentration[] QA Sample Type: [J High Concentration

~."".. ,,,~c;.
;/c> a/<l~-Date: Color . pH S.C. Temp. . Turbidity DO ORPNA

°cTime: 0950 Visual Standard mS/cm NTU mgll mYMethod: S"A/J/£" CLEA,;f 7.56J 0.438 7- 35- /3 /f'Sz.. 4tf. O

Date: ,708/05- . Volume Time pH S.C, Temp. (C) Turbidity DO 'ORP
Method: j7c.{is /tllie,
Monitor Reading (ppm): -
Well Casing Oiameter& Material

Type: I" ~ pVC
'5EE .c·o,W L ",;-./ ,t:' i<'/..:r4'e 5/Y'c4"J ., .Total Well Depth (TO):. z,e~-

Static Water Level (WL): 3.9$'
One Casing VOlume(ga~ Z. 4
Start Purge (hrs):' °B4-0
End Purge (hrs): ()9,S"J

Total Purge Time (min): 7 0

ITotal Vol. Purged (g:@j 7.4- . .

. .' Analysis . Preservative' Container Requirements Collected .Volatiles 8260B 4°C/HCI' (3) 40mlViais ( Yes.>Total Metals plus Tin 4°C/HNOJ (1) L HOPE (Yes-:1iDissolved Metals plus Tin 4°C/HNOJ (l)LHDPE f{e$}JoSVOCs . 4°C (2) L Glass Amber . des
PAHs 4°C (2) L Glass Amber ; (Yes)
PCBs 4°C I ~. L Glass Amber <Yes)Pesticides 4°C (2) L Glass Amber Ye(No}'Herbicides 4°C (2) L Glass Amber Ye~'

~~ . ,,:...
'j>',," """~,.,,"',.:>:'.:' •• ....

Filtered Sample. Collected YeslJ No[ I 15GWTW VOz. -F y,7',< , ;~ y .:- 0 .. 6/+/ clA: Z ..;iL
Converted Boring 15S8 'dO '6

~/e' /.;-' 4'-,P .7 /52 "

......~".:.,(.,.,- "''-i:. : .... :.,. ::.... ( .:.',,-: 'ji·:. Signature(s):
MSIMSD Duplicate ID No.:

.~~-' ~



("'R::) Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWC CRANE
..:..;,.;;::::,:...::....:::..:...:..:....:.:..~----..,;..--:._-----

PROJECT NUMBER: 'ctl2 1448 /Zfl5
WELL 10.:' /5 /Vt./ ~Oz.
DATE: / /~B /(;15

Time - Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP
Comments

" (Hrs.) (Ft. below. TOC) , , " (L) . I (mUMinJ I'(~ "'J ' 'jri;'sicmol; : (NTU) , '(rtld/Lj, -(eelsltis) (mV) , , ;, " ,(Color. etc) .,
.., s;u; " .,

08';'0 '? 9";;- 0 - - - .. -, -' - - '5~,£'r: /4"~C$

Oft.:;o 4.30 ').000 Z ".::> 7-,2G ~.#.J : /~?~() 3.CjJJ 8·€$ r68,o' ~~ d'<;</
(")')00 4.2. 0 Zyoo :;c 7.?A 0·439 8S 7.'{; li 8,/2- ~~~,I ' :/. s/· <::. / <.J,,~d ,J

09/0 4, z. c:; 380.:) ~C1 7.47 ~. 4)'4 ,.~ Z. g. tj:j" 7.6° .6,/, I' ,,"'L£A~

o :-J20 4. 'Z. c.J 4700 90 -7.5"4' 6.434- 20 9·21, '7~/ ~-7.6 Cd.::""A,<

09 ?o 4. 2,0 5600 ;)0 '7. ~t:b O"¢~5 . Ie. 51· /:1 7,(~ ~G.() Ct:,'L:;;.,t-..-<-

0940' 4.24 /06'.;>0 90 : '"7 "'j'fJ &1> 4J9 'zo f},4;;' .,. '7<:) , .l!L9.Y ,4/~~;<'

0950 4.2(; 74-00 90 "7.:i~ O.4-$B /3 8.;1'i'- 7. '$>- <M..o 'c:L.&.-? ',c

'6'] :)d .,-' - -, - - -, - - - ~;,r S;";''''''-L ""..~6.

..
.'

..

Water Quality Meter (SN) 0/ .otl ~''-if AA '
Control Box type (SN) __...J-~.;.../..:;.9_, ....;".._

Turbidity Meter (SN) /fiS.J6· J3G 3

SIGNATURE(S): '·zr7~'

• '.
, Pump Intake '7-7 ,.

'PAGE Z OF Z

".-...'....... ,.



Page~of d..

~,

GROUNDWATER SAMPLE LOG SHEET

'. ,
"
,.:

.Project Site Name: NSWC Crane, SWMU 15 .Sample 10 No.: 15GWTW 003Project No.:
" N1245 Sample Location: ,15TW qr..:;;,?:> I~&1< 9

Sampled By: (:It?«-~~ "==[l Domestic Well Data C.O.C. No.: 3bSb[] Monitoring Well Data Type of Sample:[X) Other Well Type: Temporary Well [X) Low Concentration[] QA Sample Type: fl High Concentration

~\-~-oS . Turbidity
Dale: Color pH S.C. Temp.. DO ORP'\.5 db NA

°eTime: Visual Standard mS/cm NTU mg/l mVMethod: a. -\":::.~ ....\, \.',<. ·~-<.<Av - t.. \~ \ .~S1S q.S) 63 O.~,~.3,:/,:.,

Date: \ -"is - 0 ~ Volume Time pH . S.C. Temp. (C) Turbidity . DO ORP
Method: ? ~\ t:.\ .....\~, ~
Monitor Reading (ppm): -
Well Casing Di~meter& Malerial

Type: .
,\.

~"" ....
Total Well Depth (TO): <\. <is,~ ,

Static Water level (Wl): a;d.d.
One Casing Volume(ga@ '-\ • to
Start Purge (hrs): \'-\ \ b
End Purge (hrs): )S~O

Total Purge Time (min): ~5

~~ ~
Analysis ' Preservative Container Requirements' Collected

Volatiles 8260B 4°CIHCI (:3) 40ml Vials ( Yes)
Total Metals plus Tin . 4°C/HN03 (l)L'HDP~ <'yes JDissolvediMetais plus Tin 4°C/HN03 (1) l HOPE rreS)NoSVOCs 4°C (2) l Glass Amber. ('i'BS) .
PAHs AOC , '.

(2) l Glass Amber '. ~'
PCBs 4°C (2) l Glass Amber ' (7et)
Pesticides 4°C (2) l Glass Amber 'Ye~,Herbicides . 4°C (2) l Glass Amber , Ye(ffi»

.•,. 'le".' ",. ',' .c~:'.:>'"

Filtered Sampie Collected Ye~No{ I 15GWTW 003 <\.'"63
-F

ci·ctd-- t· \<03.) -::
Converted Boring 15SB 000., 7· t. \ 'I .ct,-\~~

-:: ,-\.C:, L,

·'QIf~I~.it5Pp!!.S~bl~:?;C ,'. '. ::c·-:~< >:,', ". ,.,"" ..... '::" ."'·c:.'/':: :.:. ' --

V'.'
MS/MSD Duplicate 10 No.:

(--•

•



(-rt;]Tetra Tech NUS, Inc, Lbw FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWC CRANE WELL 10.: ~ S '" "'-IV (SO :5
PROJECTNUMBER: 1245 DATE: .\ - <7<;'" c.s

Time Water Level Volume Flowrate pH Cond.· Turb.· DO Temp. ORP Comments

lHrs.) lFt. below TOe) 'lL):'> . !(rilL/Min;) 1;;'lS:i.);)' .: :Jn1S/cm)!-I;::~::(NmU)/:~< ,;(maZLY: ;::(QeJsius)':',",(mV)',:'" ': ...• (Color;-etc)-:

\'-\'\. $ ~ • ~ ~ - - - --- - - - - s~ h ". \.. e--....,......;
\~"3",-~- T.~ ~d..-:; ~::l" '- \j \ .~~..., - C.'-\\· Q .?-..t --C:::I.~ - \ "

'\ ~.::z......~ 'J- r-, ~ '4 • ~I"\. ~ .~~~. I,.... \ ~ \. d "-\~ .:l,,'5<:.~ I(). '-l"t>'C:\, ~- - '0:'. (.., C:" r"> \.J?;;) ...;,..,..
\\o.\'-\<"~. t ....)~~ I. .1 ..< ~A.~ L...\~ \~~.~~ \·<i<Oc.::2,i O,,:a..<jS -t_\,I"\.-"''\., <...'- ... ~ cJ

\ '-\ c:; C; ~ . ~q ~ . (k-") ~~.<::: L... \ '2., \ .• ~S3 ~1 ' ..cl').35 ~. '"1 \ - c... ':).'-1 1/ '

"' k6< ?:. • \ '/ \ \. d..~ . ~ ~.C: L. \ 2. \: ~SCo I....~ Ic.~ 0. .'-YOC::: -8') II ,.

l<l~ ~ \0. \~ ..~ ~~:~ i_ .)~ 1\ ~~t::;/ .. I.-l, ~.:=.~ Q.~/ -IS.O II

f ::;~o 3>. ~ l'""\ , .... c·.. ~d.5 i_. \.~ \ :;)~ 2:>~ t"'>.~\ ~ .):::f\ -L;S.3 ""'- ~ _ r-o..·..... A.
\ \ I;)

:

, .

"

.,,"

--,--';.

".:'

Water Qualiiy Meter (SN) c:'\o., \'- '\ Q \ ...., A. ( r
Control Box type (SN) NA --
Turbidity Meter (S0:z .'.". :::;.\$b3a ·
SIGNATURE(S): ." ,.,:,.~. ~: -

•
Pump Intake

~.' v....')"V "':, \.~. ~ ,--

••
0;.5'

PAGE~6F~

••



r . f·:, { I;

,',

ORP

Pagel of -.a.
N1245

GROUNDWATER SAMPLE LOG SHEET'

NSWC Crane, SWMU 15

[1\;) T"ia T~h NUS. '"'

Project Site Name:
Project No.:

Sample 10 No.:
Sample Location:
Sampled By:[] Domestic Well Data C,O.C. No.:

[] Monitoring Well Data Type of Sample:[Xl Other Well Type: Temporary Well [XI Low Concentration[] QA Sample Type:- [] High Concentration ,'" • "~,~~~_a__• ~~_~~_"'-~"-~""""~s>.... ",, .. ~\".~~ ~ ~ <.o'\~~Date: \ - '$<; ;. C'> S 'Color NA pH ' S.C, Temp. TurJ>idi ~ 00 , ORP)o,~,\* Time: 'S -'UL~..£l...o~ Visual Standard mS/cm °c NTU rngII mV

Method: ~,s.~CA.~"~~~-~'L~~\~'~i~::---ii~~~~-ii~i·(....~.~~~~~~.~'\~i.D~/~.\~O~.~'~"'_b~is-~~O~~~~~r>i·~(.,i·_d~\~\!ix.~J.
Date: \ - <t; - O.s' Volume Time pH ' S,C. Temp. (C) ,Turbidity 00

•

Monitor Reading (ppm): -

Well Casing Diameter & Material
Type: \'. ~v<-

Total Well Deplh (TO): \~,o..

Static Water Level (WL)~ C\.-, ~

•
One Casing Volume(ga/1l)3'\d

Start Purge (hrs): ().;c.:4.c;:
End Purge (hrs):(J ,X- ~.c::.:

Total Purge -nine (min): \0 -.,-- ..

ITota! Vol. Purg~d (garfD a· 0 I' ,~'~~~~1i!~~
,Analysis <'o~_~'''''" Preservative * Container Requirements, ' Collected,Volatiles 82608 ~ _\ \ .s 4°C/HCI \ ~ ~ 0 (3) 40ml Vials (Yes)Total Metals plus Tin 'F '\\'\ 4°C/HNOJ ..-.~ (1) L HOPE , (Y~

Dissolved Metals pius Tin 'F-\\ .a 4°C/HNOJ \Or--..5 (l)LHDPE "(Ye~o

PAHs ~ v \\ " 4°C \ \ ~(')\ ~ L Glass Amber ('fe$')

Pesticides ."''''''' ........\. ") 4°C \ ~~ r\ I (~L Glass Amber cV$No

•

Converted Boring 155B 0 ~\ S. \ 7
\..0~ ~.:-~·",,-R o~ 0:>"-..\;...'":":..., ~\1'
\JJ~-\ ~ 5(,..--""" ,\>",-, ""0' A '''0'''-.:> .... bl. ~,~

, ~C> 0(' -e ..... ~ rA'< ......... 'y..., .......\...~ ......... ,:... ~u..""C"'""'>~'\ ~"

(.\<o~ ~ '.~'\ ~~.
-= ~Yd- 'L;



, ['lI::] Tetra Tech NUS, Inc, LOW FLOW PURGE" DATA SHEET

PROJECT SITE NAME: NSWC CRANE WELL 10.: \ S "\~ QC.:> 'j
PROJECT NUMBER: 1245 DATE: \ -_<6 - 0.5'

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP

,\.~:·~?~.l:~t:~~~' :~:~.

q. 'j"'::' ...... ~ D,-->,< (~

IOBosj O-<y -r--ci.ol Oiru 1io.9~ ·\<..,51>\gpD I<e.c;,al \0:1(, 1)\:&·71 ~,,'-<) - \~y

..
,-;'

,- .. ~

Water Quality Meter (SN) 9 );>t\ 0 \ ""\ ..~ G
Control Box type (SN)
TurbidityMeter (SN) 4 I IS )Sb 3
SIGNATURE(S): c::;z ,;.. ~&-o- .;ss=-

• •
Pump Intake \"\'s"

PAGE'Q.OF~,. . "



I , J.... ~.. t:

. . .~."

... ~ :".'

15GWTW <J()~

Page~of cl '

Sample 10 No.:
Sample Location:
Sampled By:
C~O.C. No.:
Type of Sample:

[Xl Low Concentration
[] High Concentration

Temporary Well

N1245

.r ..'
GROUNDWATER SAMPLE LOG SHEET

NSWC Crane. SWMU 15

;:.~
Color

NA
pH S.C. " Temp. Tur~idity DO ORP,

Visual Standard mS/cm °c NTU rngll' mV
<c::,-i,""",-- 'D.d" ) . \"6\ '~'islo >~oo \o ..O::;~ 3d. ~

Volume TIme pH S.C. Temp. (C) Turbidity , 00 ORP
"

,

[] Domestic Well Data
[] Monitoring Well Data
[Xl Other Well Type:
[] QA Sample Type:

Project Site Name:
Project No.:

Time: 'I~ d.. 0

Monitor Reading (ppm): -

Method:,9~~~\_<-~

Date: \ - 5- 6s

~~~~~ifi
Date: 'I - S - O.J.;'

•

Well Casing Diameter & Material

Type: '\ " <?'"~
Total Well Depth (TD): .c, .n d.
Static Water level (Wl): "-\. \S

•
One Casing Volu~e(ga~ ~ .0..
Start Purge (hrs): \ A. '\ S
End Purge (hrs): , ~'\ S
Total Purge Time (min): .{~n

ITotcil Vol. Purged (gal9 '6 .$ ~~~ili]'.~
,Analysis Preservative Container Requirements Collected . ,Volatiles 8260B 4°C/HCI (3) 40'ml Vials ~

Total Metals plus'Tin 4°CIHN03 . (1)LHDPE.':~ ,~Dissolved Metals plus Tin 4°CIHN03 (1) l HOPE d;;s,No' 'SVOCS4°C (2) l GlassAmber(~
PAHs 4°C . (2) l Glass Amber ~
PCBs 4°C' , (2) l Glass Amber (~
Pesticides 4°C (2) l Glass Amber 0e~oHefbicides .. 4°C (2) l Glass Amber ~o

•



['11::] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWC CRANE 'WELL 10.: \ S :s XV c"'5'Q S
PROJECT NUMBER: 1245 DATE: \ __~ - 0 £"

Time Water Level Volume

,(::;~;~~)I":'j:,:,.)"",.J:(~:;c~)I;,:;,~U;~;",I :t:g~Lj:I~;(:~~:~l,I,·",~R~: ," Comments,
(CoI6r:etc),

)(_0

\ l~ (")

\0, (J

\.so
\~o

\0-0

"fs. \.3 1,\.~ \3
X. \~ I \.d.Dd.
'j'::,.~ 0 I \ .d.\D

~ • " -:.\1 \. ~ \ a
~.~~ I \ .'\~\.,
~.cl\ I \.\<i5.)

';55 I \C).io~1 "ES';'7s 12::.:£. (,
~ \ mm I \ (") ,"-\ 'X I ~,7 (. I-::J...-;, L

'-\ \, a I \ ("I. bY I <:x-. '7~ I 3,.~ . '-\

0... J "'\.I \a. ,l:::L.J 1::, -j ~ I~"\. ~
"b"''\ <x I \o· slSl ~. ~ "-, la<o.Cj

'::> \ at)t:) I \ 1"'1 • 59 I J, "'X (_ I~. d.

l-

~~ 0.. -., ")".. C"I ~..".,-,.... Q..

,0..,''( D-......::> ~ U

,\
'"
'I'

'.1

<::L'"'"~ ,,\ ~," "'-- '"
'I - (J

Water OualityMeter (SN)
Control Box type (SN)
Tur,bidity Meter (SN

SIGNATURE(Sf:/ '~~ ~...~-

• •
'Pump Intake ')" 0 ~S '=po~~ -:: 'is.;;"

PAGE~OF~,•..
~ol",; .../



'. I "

.....

GROUNO'J'JATER SAMPLE LOG SHEET

15GWTW 0010

Page-lof~

Sample 10 No.:
Sample location:
Sampled By:
C.O.C. No;:
Type of Sample:
. [Xl Low Concentration

[] High Concentration
Temporary Well

N1245

NSWC Crane, SWMU 15Project Site Name:
Project No.:

[]' Domeslic Well Dala
[] Monitoring Well Data
[XI Other Well Type:
U QA Sample Type:

•

Monitor Reading (ppm):

•

Well Casing Diameter & Material

Type: '\'\?"'~
Total Well Depth (TO): \ ~'-'I S
Static Water level (Wl): \3>.

Analysis

Volatiles 8260B

Total M~tals plus Tin

Dissolved Metals plus Tin

SVOCs

PAHs

PCBs

Pesticides

Herbicides

Preservative

4"ciHcl

4°C

4°C.

4°C

4°C

Container Requirements

(3) 40miViais

(1) L HOPE,

(.1) L HOPE

(2) l.Olass Amber

(2) L Glass Amber

" (2) LGlass Amber

(2) L Glass Amber

(2) L Glass Amber

Rltered Sample Collected Yes[ JN~

Converted Boring 15S8 Q ~ \q ..

15GWTW ~_·F
a\ .':-\ S
\ 3. ~,&", ,

1,51.L·llo3) ~ \. ~2><>o~
~ '-\.5"1 L

• MSlMSiJ Duplicate 10 No.:

'--\~ \~~~O'\OJO~ ()\



"--- .-.. "I 5 "\~ C"'O cQ

- .-- '" '- '1 - 0 ~

["A;lTetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWCCRANE WI=I I In·

PROJECT NUMBER: 1245·UATI:':

Time Water Level .Volume Flowrate' Condo ., Turb. ,. DO ,. Temp. ., ORP I C. . '. omments
·;CmSicmh >:.:{NTU)/; L,Cmg)L,l., tccelsfusy,;(mV) ..... ..•. (C:olqr:etp)

- I - I - I - I - I 'S-0:;;"-.... \.. D. '.......~ •

. ~\cll - r\~~dl \ci..Q3f\o(., . ..., rt"",\~·,t:& ~~'\n ...lS~cu.
.~-yu~l-nl:=J:::o I (") ..~ I \ ~ .5'- 1- \~~.C\ I.......,.... ..~~ -:- ~ _ .....

. <610.)5"1 <oS_nT~-."'IT-\~.s~I-\~::"~1 ~...<c> ...~v .....
~'-l<.:.1 clL~ .. I~.~::"l1 \~.~\ 1_' ...."""':\1 • \\ .

.~"d-.I. 10 - Ib ..""\\~I\?,.~BI-\d.~.~ ~". <- \/"\u>:l ......
~~Io.l~ I E~ lo.:~T\~~3~·-1-\::'l~:"\I-- \\ -~o

<:;<; '4.t:" I \-'1 ~ r0 . a:=i I \ ?-. •.:::>~ I- \'~:::l:il \\

, "8 '-l ~ I ·a..~ol(;-.-?,~T\8.--:-~-\ I':-\~" .::),1 ~~ (:""'\ ""....... ""
,. \ 0

Water Ouality Met~r (SN) 9 S )<... \D ) ') . A (....
Contro/Box type (SN) 'AI A
Turbidity Meter(~ . ~a 03
SIGNATURE(S):. " ~., .. .

• •

Pump Intake ~ \ \.

PAGE--dOF~
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.,,'

GROUNDWATER" SAMPLE LOG SHEET

Te-Tporary Well

NSWC Crane. SWMUl5

Page_\_ofl

Sample 10 No.: 15GWTWCD7
Sample Location: 15TWQc,.71>80 8
Sampled By: t260it..h
C.O.C. No.: .JG.5::r
Type of Sample:

[Xl" Low Concentrationo High Concentration

Temp. (C)· Turbidity ..s.c.pHTime

N1245

Volume

Project Site Name:
Project No.:

n Domestic Well Datao Monitoring Well Data
[XI Other. Well Type:o QASample Type:

("l1:ilr'l"Toch NUS. loc

Monitor Reading (ppm):

Method:

Time:

Dale:

•

Well Casing Diameter & Material

Type: i'l vC

•

Total Well Depth (TO): lit-. 5'3
Static Water Le..,el (WL): I0,l~
One Casing Volume(gal4): J..7
Start Purge (hrs): \ r- c
End Purge (hrs): \lfSO
Total Purge Time (min): ~ 0
Total Vol. Purged (gal(): 10. "00

Analysis
Volatiles 8260B

Total Metals plus Tin

DissolvedM~talsplus Tin
8VOCs
PAHs "

PCBs

" Pesticides

4°ciHCI"

4°C

4°C

4°C

4°C

Container Requirements .

.(3) 40mlViais

(1) L HOPE

(1) L HOPE

(2) i.. Glass Amber

(2) L Glass Amber

(2) L Glass Amber

(2) L Glass Amber eo'
.< Herbicides 4°C (2) L .Glass Amber .es 0

Rltered Sample Collected YeS)(No!). 15GWTW Od7
" Converted Boring 158B 0 \t.$

• MS/MSD Duplicate 10 No.: "-.

·F 14-; S"3
{C" :l.~

It-,:tS""'(:lb5) ·:::C.b1~t<,(

·)~.7il

Signature(s):~c9~



(1=1:] Tetra Tech NUS, Inc. . LOW FLOW PURGE OATA SHEET

PROJECT SITE NAME: NSWC CRANE, WELL ID.:lS]W Ci v7 '
PROJECT NUMBER: 1245 DATE: ,i /7 /05

--/

Time; Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP, Comments ;',

(Hrs.) (Ft. beloWTOC),' (L)(mLiMin;) ,'(S!U;): ,::(m'S/cm), :',(NT:Uj" i{in~/l.) :(Celsius) (mVl' , (Color. etc)
\',4.(,/ Co'lCf'., () - - _. ..-' - - --f! ~4t't/t· \""n;·P
I' SO \1. C i I;JOC \~O· .. in: 0, SIS' '7 \DGu 16& C,7 (C 'T~ -9:[' n
\Q 00 '\0, '7' '),760 P+O '. \!J Co 6tt-; ')\000 (J,'1' lC·. $'7 ,_Qo;).
\L~'IO \0.5" Lf.'.IOQ ILt,O : ("> TCS '}Oo Oi'gt to\ ~4- .,\Cbd)
tL.~O. te 70 C). SeQ \+C ·.o.{~q )IGOO C,f,'j., tId)).. _\\l/,'j"....-fcf(/:::/.
\lF~ t lC, '7 \ 7. tee \ I:. 0 ,~ 0..'1')' ,/iOGO' 0 .. $0 [t' • ()~ -ll),5 <::\~

i!.l-4:c It') ')~ ~.·7CO, lL;6 ,.(SO' o.. 6'1~ '»\CCC C,7'J... 'ILeJ\J -9~t'l

'I~;c) i(j.,~\ \O ..~cb I~() ''D'~ t1,69 c C;~O. o\b\ \l09 -lO',':t

.
;i}f"

~. ~.,

.·c'?:.i:·/'::',·

...

•;':".,..r-.•, ,

Water Quality Meter (SN) D\ DO '9 S' L. A/~

Control Box type (SN) _~'+..:.:\9:...,.,..-~~-o:--..;".- _

:~~b~:~u~e~;~;~N) al2f42.SC3
..,

••
, Pump Intake

..,;~
\,,*., \5

..
. PAGEjLOF+

..•
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•

•

•

.' .,

GROUNDWATER SAMPLE lOG SHEET

·Page , of 'a
Project Site Name: NSWC Crane, SWMU 15 Sample 10 No.: .1SGWTWOCZProject No.: N1245 Sample Location: 1sTWoo'6158a~ Z.

Sampled By: o . ·~ co\c:.nn Domestic Well Data C.O.<:;' No.: 365?0 Monitoring Well Data Type of Sample:[X) Other Well Type: Temporary Well [X) Low ConcentrationnQA Sample Type: U High Concentration

fE1/7/05 . pH ..Date: Color" S.C. Temp. Turbidity DO· ORP\ \ ' 'NA
Sta~dard °cTime: (,Ot: Visual mS/cm NTU mg/I mVMethod: f' Cy'~ <; tc:.. \ To,C ·t~u" - (.,.~ o.61<l C; .7c. . ~'70 \ ,'+~ 71.'

·Date:I~. Volume Time pH S.C. Temp. (C) Turbidity. 00 ORP,-·
Method: '~c('p;tuli-\ ( , .--'_..-
Monitor Reading (ppm): - ,-->.....-
Well Casing Diameter & Material

~',' 1/

.....-Type: \ .' f\/C ...-...-- ,-
Total Well Depth (TO): 5.Yl ,'/
Static Water level (Wl): ~. \ 9 /'
One Casing Volume(gall):..D.¥1:" \. ~ /' 1

Start Purge (hrs): 94--0 Y"-- ,..;;-/
End Purge (hrs): LC>GO ~' ,

Total PiJrge Time (min): '\0 /
Total Vol. Purged (gal"" i ~2 ?'\ /. " . .~

~
. Collected', ,:

Volatiles 8260B • 4°C/HCI: (3) <tOml Vials ' ~"
Total Metals plus Tin 4°CIHN03 (1) lHDPE @).
Qissolved Metals plus Tin 4°C/HNOj (1)l HDPE ~/No.
SVQCs

" 4°C (2) l'Glass Amber .- '&>PAHs 4°C (2) l Glass Amber ,,~
PCBs 4°C (2) l Glass Amber @

'; Pesticides 4°C (2) l Glass Amber ~No-.
Herbicides 4°C (2) L Glass Amber '~o;

).

,.:::',.:.';"'" >",""" ",',
.' Filtered Sample Collected YesMNo[ J 1SmVTWOO~ -F

S··~1, .
Converted Boring 15SB 0 '1.. -1,19~=

,
1. \)')( <.. .fo) := O. ')) OOo-L

- \.~ L
.~' /1f.';: :,,';":.:":::~'."""":;'..c;.<>;;::.::-:: .".; :;" ;; Signature(s): ?/..-. f-k /Avy '(7 ~MSIMSD Duplicate IDNo.: . .-----.



[Th]Tetra Tech NUS, loe. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWC CRANE WELLlD.: " I C; 1\\lDOE
PROJECT NUMBER: 1245, __ DATE: -~(7-""7""'_~J~9~5-_,--------------

(F~::~:~:;:lcr,I"v~:~,~e:,t::7~;~:J:t;(,~~jy:,J;i(~;;c~'r.I:-,:;,~~~:j:c,::t,(~g~L)J::(::~:~},_I"_,~R~,,,

0; , +,0 I 1l,Mo I, \ If-C I b. S C ' 16. f.( Z
"3 I -~ 7 I \ I 'AS C I iC" ,I b, <. ') 10. { CE

Time

(Hrs:)
Jt.\.'~:

9 50
\Coo

1 t9 I (")' ......
706
:t9c

';."tt I S.6a.
I.:+~ I S\ 7 C;

'-
109.-3
7'~.\

Comments
--;; (to;lo~. Eltc)

C+e-.I t- (\';''f.;)...1-
c::..~ C""> c-... ~ ""'-

'\' ..

Water Ouality Meter (SN) C 'f DD·1 56 ,"'''
, Control Box type (SN) J:\,..lf N A
Turbidity Meter (SN)., ,.' @ ': IS CIS '

, SIGNATURE(S):' ttvv', -Ph "

• '.
Pump Intake .~"...:.'~
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PROJECT MANAGER . .. 'f PHO.NE NU.MBER . . ,'1 !LA.BORATORY NA.~E.. AND CONTACT: .
.•".. _ ... R.ll"'~u:1 . /41;~) ~Z/~e"3C·a.k4U.CKS', ./<AN"'" ........0

~.LO::E::O~SLE~DER- 1.:(:~j:~;j\R8·~~-71 p;'7~~S~t:£y . S~,f'&&~
CARRI.ERlWAYBILL. NUMBER. ' .... I.CITY, STATE

FED,' EX.A8 #" 8~fl7 8/~S- ~j3~ S~t4.,.?"~ WA .~8(O"

I~A IOAOO I Ta'tOac 4 c I ;1 ~c. I ~ I - Iax: IC:a I Z I Z.

CO/,I,/ENTS/
"I .~~
" -r;f'''~ 4!U""'!""'K W/N(;I

PAGE W!t,
~ -

. . t·.·· ./\~~;iOJ' 3,'0'" {/ .)' t· !~~
'. '.' ... ..Q .. /./. V:~:·I NUM~ER•••••••••CHAIN OFCUSTQDY

PROJECT NO: CTJ;) TFAGILITY: .
N I1.4S .0331 . NSw<:. CRI4NO

·uo
•.;p''i ~'.

.' '.0
i - :::. '0 til!i:. tIl:I: 0::

~
- • I-" W

- :I: OW Z
N . !i: I-" til :s <{
'I,j 0 - CL. >- Z I-"
" - :I:- W >. 0 Z

~
.\J Z I-" 0 C!l -'0o CL. . - 1-".--'

- W :s ·x u C!lU U
I-" 0 - w·-- u.

wO:: < 0 I-" 0::- -JalCL. 0
I-" < U' CL. I-" I-" c.i ..J < :s<WOO 0 < I-" 00: 0 0
o >- TIME SAMPLE 10 -J I-" al :s wu C!l U Z

SAMPl.ERS (SIGNATURE) '"

t{,. =- ...~~
,..... . ./-,-.J

. .

~Ctrrdx·

.~.. TETilAr~",i1Y$; J~C.

STANDARD TATS E.X<:.£Dr FO~ cton1h1£V.r~
RUSH TAT 0 . . . ~o 24 hr. 0 48 hr.' 0 72.hr. 0 7 day 0 14 day
Ii. t •

IZ/"8/1060 I I$SSC;ZOOoZ. -"rr::~s I 01 2. 'So, G /4 /3 II
f7~81/()/t;1 I 15S~"2--;40~-'-1 -L. -r z r ~-I s oj-G-r4 T3r, '':~'"''''''''''''

'Y'-'8/IOZC 1/5SSb/.3 ()OOz.I'8AS I 0 12 1sol G 14- 13 I I

1~11"30 l/s~Q/.3 OZo'i> -. 'n I z I ~150'G: 14 1"3 ~r
J~al/o351/5~O'70oo'~--@-rg~l$~o l~zls~rG 14 I 3 .II

~81"'4-01 15si3QI/(JZO~ . I .~. I z I~ Iso/6 1:41 3 tl
I'YOS IlZ o 15Ss:~9000Z.- 11~f3C)-2;SO ·~·5 311 'I I I I I I '>
[/~8 IIZS. ISS8<'.o,o.cSQ6 ,. . z ·~.".~.o·($ 5. 31 10:- r
1~81/1301 I~S8ad.3(J~/O I ~.I ~ 1/0 150 16'.15" 13'/ III I
19'C18~/Z40 I ISSSO/OOOOZ. . I'!;g lolz. Is" IG ·1 ~ 13 I I. J I ,,1
l«sIJZ45'1 /5S80io(Jz.o~ II I 4.. I: ~1S.9 1<5 1513 1 I 11.'1
l7'sIIZsol/.5sed>/oo(#/o I" 1~I/o;lso·IGIsl~ I I 11 .,
,.RELIN.Q(JISHEDBY-,~.;'::·.2~~-1DA~EA -~7.·.. ···.r: TIME • ·'r-'::-RECEI.YEDBY ..

. Z~~·. . /Z/u.~ ....q .. /"~. r.&-4!.£,X ,
2. RELINQUISHEL:J .BY. 7' nlDATE 7 .1 TIME ...' .·1 2. R.E8EIVEDBY·

DATE
. ~~~~'1'
DATE.

-

TIME
;/&CJC,)

TIME
'~

3. RELINQUISHED' BY

C.OMMENTS.• · * = £~.r;..,.~r· i #o~~i ,-

DATE 'TIME .. ' !. 3: RECEIVED BY DATE TIME

DISTRIBUTION: WHITE (ACCOMPANIESSAMPLEj . YELLOW (FI.ELD COPY) PINKJEILE COpy) 4/02R
FORM NO: TtNUS-QO'
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sf-

COAIlEHTS
"'.. '..

.'.

Do ..., s/;Ai{$P

PAGE I. oi: ; .- .-_.·1

CIT\" STATE

LABORATORY NAME AND CONTACT:

L~U~f ./4#~ .#0
ADDRESS ".

: .;,.~asQ - r;.y-· "'¢'.e-A/Q/

O ·.A 1 .... :.J>~;/( .....

3 I I I I·· ,

.3 I I I (

3 I I I·{ .:.

9 I - 1"2 ''''z

:5 I r~./I* /'

.3 I I I I

3 I .1 'I I

3 I1II I

:3 I 11(* II ~ I

PHONE NUMBER
(4;I~)~ii.·a·308

PHONENllMBER .

. (41.2), zi..·8l1.~7

fNUMBER

s

s
s

~

5

5

5

5

/3

<:;

G

G

G

G

G

G

G

G

So
Sa

~.\~.

SO
so

so

I.i
o
civ: 0
.~ O/J)
/J) J: 0::

•. I- UJo UJ z
/J).:!: <:
>".z I-
:> 0 Z
~ 1= -- 0

.;( U·~ U U
- UJ _.- u.
0:: - ....I C) Q. ·0
1-0 ....I«:!: .
«1-·00::0 0
:!: UJ. U ~u z

so'. -.

,so

Z ISo

z.
~

~ ISo

/0

g
.J:
I
Q..

UJ·
o
:!:o
~o
C)

o I Z

Z. I·~·

z

6 IZ-

o

o

~.

Z'I G

z.

CARRIERJW~Y~I!-l:. NUMBER

):,E/). £:t'. Aq#" 8<t-P7 e/3S~536 I S6f:""rr,~~ A/A :7 8/08

PROJECT MANAGER

IPA:JM 4;1/s~~/
.FIELD OPERATIONS LEADER .

7;'e.o /.AU....

~~~.~.

;::
!:!::.
J:
I-

.Q.
UJ
o
Q.

o
I-

CHAIN· OF CUSTODY

9
zo
~·u
o
....I

r

f

•

.+
I~
·d07

1~6
,dQ9

15S~
~z.

I~fj

SAMPLE 10

/5'$'5008 oC)O z.

/sss coz 000 Z.

/:>S8 0<:).8 oz.o~

/ sseo()za.z.0(0

/~ss 007 o,ooz.

/sss OGl~ 009:Z

1~-S80oa Q~/O

15S8 oo70Z0~

/:;$8(1.0" ozo~

... .·1· .....
Te""~ATecp;H N,U$~ INC;: •.

~
\)
\)

'"

PROJEC.TNO: C"Co.. j.FACILITY:
#/~46 0331· .NS'wa UAAlAr

STANDA'R'D TAT I;g ~)"G£.I'r $4'"4' ~--..vn.
RUSH TAT 0o 24 hr. 0 48 hr. 0 72 hr. 0 7 day 0 14 day

j i· i

UJO::

~.~
0>- , TIME

S'/1.RS (SIGNAT.UURREE)).· ...~....

C-(.' .?'J~ ..

~

I~II+OO

';'1>8 IIZ:i5"

Iv1'''81J~3 C)

l~b1/340

1f"~II'9-o:;)

'o/~I/~3S

1~81/~3:>

'roe I/-,oQ
1

/ ;£81/.30 :)'

. II!!ft..I
~.

-I - IS~

2 I ~ Isa
1~81/~ZO

1%~I/5'.z~
I t/~ I <::lQOO

/sss 005 ooa~

/5 S8,";50Z.0 ~

,fJrL) / Z a8 d~ t:;J/'

ISSB
I~·~

.~

QG

(JIZ so G
.6

6

5'

s
s

3 I I" I I··
3. I r'11~1

31 ~ ...: I\;""l r~".,,·· ....
/5!SR"a6 <,z,06

1. RECEIVED BY .
~&4~~U.4FA'~?f'~;£'~

\,,,RELINQUISHED BY ::z;;::;~.-/

2.R~L1NOUISHED BY -./ ,

DATE·
'I. /ii/~/()4:

...DA~ ,

TIME
/'00

. TIME 2: RECEIVED BY

DATE j
./~/6'/&I~
DATE

I ... ;

TIME
/9('.,IQ
TIME -

3. RELINQUISHED BY·· DATE - TIME 3. RECEIVED BY DATE . TIME·;

•
. COM(~~~TS· .'*, E.X ;r..-c-~{;7- i /l'o,.t.I· . ~.;I< .#o~·r:>

D\5\ ,JION: WHIT!: (ACCOMPANIES SAMPLE) YELLOW( .• CpPY)
.' ......' :. . '......,/

• .- ,i

PIN.K (FILE COpy,· : .4/02R
. FORti.........,..? TtNljS·001

•



_ .TETRATE~N~~.IIiC.
".

CHAIN OF CUST()OY. ~ _.' .'. .:. .. • :.I.NVr.1~E~ ·:o,,:j':+t~,.·· .1 •..,sf •.. E_..._,. OF I'~.-"

STANDARD TAT~ .ex~Cpr #~< '"'~M4::-,;vc""'.sJ
RUSIUATO . , . .o 24'M,' 0 48 hr, . 0·12 hr. 0 7.day· 0 14 day

i . 1- . ' . . ,

. P~bJECTMA.~AGE:R· 'I~H91f~NUMBER '.. ,,: ,...:1l,A.BPRATORYN~~EANDCONTACT:
IffAi""".84S';,t;S,tr'1.. (~I~J'ZI-8308 .. "L""~~KS / ,.f#NA16

. FIELD OPE fV\ll0N S LEADER PHONE'NUMBER .. ~,.. AOD~ESS·

·T:·:R~.JA~~/· , (41.ZJ~ZI·885/f·· .9di'o,sQ
CARRIER/WAYBILL NUMBER CITY, STATE

". ,t::"£I).£;'.' ~;'7#8!H78/.~$<4'5:Z~ .' .. S=""~~~c~ .~"q ~~ /°.8 .

PR,OJECT,'NO:C~() ·-::r.I"ACILlTY:,
.. #/%.45' O~~l. ' NS'W<::. ..-_...

SAMPLERS'(SIGNAtUREj

.2;7~~

'~0mJA

~
." '0I't;:)

N
w·o::
1-'<
<w .
Q >- I . TIME I SAMPLE 10

e
z
Q.

.~.,
()

9

',oJ"
o.
c:i

." ~.c .
'j:' ~·O (/l

!::. (/l.. ~ . ffi
- .... o· w .z
I- ... ~ (/l :i! '<
!::. Q; • z ..,..
::l: . w···.~ . 0 Z.
I- • . Q . .:C). .): _ ....... 0
Co.' =: ,.... Q ClU 0-
Wo ~ w-"'" U;.
Q '.1- .o::-=- ,.J·.CO, Co. 0
Co. '1- 1-(,,) .,.J « :i!
o 0 c( I- 0 0:: o. d·
I- co .:i! w UC) U Z (J()I,I,{GJ/f$

'%91(J'7301 IsrSl20 90 4 0 I
.,I.%.il

'
0%51 ISSS(:) 2., ~ooz.

'%,1'030 1 15$4OZ90Z O(Q
'%"I,dSO 1/5SSQ. $1 QOc:iz.

10/0.,1:10£6-1 IS$ll.c'.¢31 o~'O<Q. ~. ",

/2/'1 I .709 /100' I ~'S8o. '310. til 10

"Q.~

f~·$S.
.oz.9.'lS$S

.,i:>3J·

.- l(pcl.(i, 1Zlz I rl':J
O/? I$O}G Is 131 '1.1

'. 21~ Iso I~ 1'5; I: 3 1* ,-llt:J'l
Q /2. I$() .I,~: 15/ 3 I J II

··z IGaj·So.l~· J,o- 131~ 'I"'·;
.·~.llP JSp t~ [,5 /3 ·IWlr~1

TtC'/,4 41~Iv'< .
, CsLA'.S .-v/N'G I

"

I"

1%'~Jijo~1 JSSSQ3J lQI4

I~" Jl~ol.1S SS<:;l:3Z oooa

'70,1. ;3~1/5'$8··O·3.Z0Z.0~·
Izy-r"'-" I" . .... .' : ". ..:
/09 lIb 0 /5·SS.03,SOQO:z.

'~~I',,:r~rjis:s,~3;~PZ0<0'
.,'%:9:ll2Q:;-/ IS$S··Q37.Qao 2.'
~,l/z', OI'15$80'3dro~oGJ'

1,;RE6!N.aUlsHED'BY· ,~;'.L "..:/~
:I',~-:,~~~'<' . . /~ --',

2:RElINQ.UISHED BY /'7=

'1 1'0 1/'4,15,0.'GI'~ ,. 3''. ':IN ,.1*. ,'.'.\.•' ./. ... :. -. '. ", ..-, " . - ,0·' - . . ,r .
"1'6:113,. . ', .. 1 .. ".. . '1 .. ,· '1 .../ "'1 "'.'1.'ci3Z .' .¢)·,Z S,(>. ·~:'5·3 '1<:1.

't' lil'~1~ol~ ·Is· J:3 J... ,. r"J
.,1,~~I5I" '0·1 Z.· ···15:0 ;·1·"'" " :; '.1 3 III·{',.oS~· ~., .'

1 .:1:~ I~·I $'~I:G, '15' !.j I'" .1 I~·r.
15$8 I' "'\ . '1' I' "1 . f'" /. ., . I'1037 ·<?t ?·So ':.~ .c15 .~ : . J . .1: •. . .... '

"J,'" .' :,' .Z'- '1. '.~ ".1 50·1' $' :1' ":~ "1'$ '·'1'-"":'1 ~\'I ;""l'. . ;' :.., :. . .' "" - ':._ ", :" . ,-", ." '. ,":;;;1... '" ,.' . " ," : ,.., '". ~.' .' .

~'" ·:·L:~;Y~:i~.~T~Jfo· .:r·~:R:~:~~~~;~;~~?r~i..~~~(?
I:=CDA'-CT--E'~ ..... I'T-M-~E~~c "1'2 REGE'IVED''BY.~~-~~·~' '..-,,:~.'.

',::.,.:.' ..... ,.· ..1.... •..... : ...... :.: • .' .. ':. :'." ". '.

.. 'DATE" '. ., ... I TIME'
.riZ;XD~fi 1- .~e3o'

".'. l'DA.,.E'--~·TTIN1E.

" .....

..:-:.

3:RE4INqursHED BY

COMMENTS·' ~J&X~4-~~:,t.::·~':hI'~~

·DISTR-I£UTION:.r . WHITE (ACCOMPANIES SAMPLE)
..'f:

". PA'l'E:.· .·J.~TII0E .. !.3,RECI;IVED:BY

.ti..~"'W9~~......
. YE~LQW(FlfLD.COPY')

.... -".;

~- .. '

:,'"

'.,:- .
PINK (FILE COpy)

.. :.:

DATE· . TIME'

·4/02R
. FORM NO,TtNUS~001



{1ib] .TETRA T~~:H N~$,IN.C·. CHAIN OF CUSTODY I NUMBE.R· .O'i,4t4: PAG,E -!- 9F I

P,R9,J,ECTMA.~.AGER .', I rHONE~UM"BE.R .... ' . '1 LABORAT,O,RY NA~.F AND,' CONTACT.:
A"~~PN:4"".s/N$"'I(~.z)9.z.1- ~308 . ~..,p<;kS /""'-vN . #0

CARRIEF,UWAY.~ILLN.UM.BER ., , .'/CITY, STATE

FL;O, &~, .,fS-P"S447 81$$"4.:iz.e.1.·.S4'~"""",,~;,~/A 98/0:8

FI,ELDOP"E~tlbNSLE,<\;D~R 'I :PH()NENUMB~R .. " I ADD,)}.~S,:S' , , ,
, 7:/f!Q.JAh'N (4-t~)9%/o8e~7.,~.itf!.O SOJ.;'r##II1HNIY $:-1-.

STANDARD TAT 1m E.tc.£'.pr ,.e-~-f' C()N~£Nr~
RUSH TAT 0 ' , . , ..
024 hr, 0 48 hr, o 72 hr. 0 7 day .0 .14 day
lit
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15ss "<:13 0 Q ~z.
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TIME
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PROJECrNO: it! -ro' . I~AC~T.Y:. __ .
A/1~~~ OS'31', #$WC ~;f'AN~
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~~c >-.

S"RS (SiGNATURE) ,
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. . . : I,
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.t-,Rgl:lNQUISHEDBY~
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2. RELINQUISHED BY . /

L~/~'
/'

DATE"'" ITIME,
/2/~A4 /830

. DAf~-/ I TIME

,".RECEIV€DBY
r~G;t'!#'It..

2. RECEIVED BY
'4:~):Ik-4S.r :DATE ", TIME'12/9/"9 ,/830

DArE" I TIME
/

3, REliNQUISHED'BY . PATE ,.lIME :~,RECEIV~D BY DATE' TIME

~~~~!S ~ ~K?-"4~iC r ~' HO'"~ ,
0151\ nON: . WHITE (ACCOMPANIES SAMPLE:)',..

. JI"'t/',·Mo&..c>

YELLOW (, ,COPY)

•
PINK (FILE COPY) , , : ' .4!02R

FOR_ T;INUS·001
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Soil Boring Teinporary ..
No. AOC Well No. Sample No. Priority of Sample Aliquot Collection

SWMU 15 HiQh Priority ~

. 15SB002 A 15TW001 15GWTWOO1 VOCs SVOCs PAHs PCBs metals. diss.
155B006 A. .15TW002 ·.15GWTW002 VOCs SVOCs . PAHs PCBs .mela's«
'15SB009 B 15TW003 15GWTW003 VOCs SVOCs PAHs metals

:1-
diss. metal ! P,

15S8031 G 15TWOO4 15GWTWOO4 metals diss. metals SVOCs PAHs .' VOCs ". p.
15S8035 G J5TYVOO5 15GWTW005 metals diss.metals SVOCs PAHs 'VOCs . p'.
15S8046 U 15T\\1006 15GWTW006 metals· diss.metals SVOCs PAHs VOCs p.

15S8048 U 15TW007 15GWTW007' metals diss. metals SVOCs PAHs VOCs P.
1558061 W do not collect" sample ,

15S8062 U 15TW008 15GWTW008 metals diss. metals SVOCs I . PAHs VOCs' P
.'

SWMU 08
08S8006 V 08TW001 08GWTWOOl Explosives Perchlorate metals' diss. metals VOCs S\.
08SB007 rI 08TW002 08GWTW002·· Explosives Perchlorate metals diss. metals VOCs ' S\,
0858010 r/ 08TW003 08GWTWOO3 Explosives Perchlorate. metals· .. · diss. metals VOCs S\,
08S8013 v 08TW004 08GWTW004 Explosives' Perchlorate metals diss. metals VOCs S\

.
I?<:....-Bs - Cd) ~.

.?~~/\~~b.•:

. l=........ \-"\._ ~d.) c ...-----~

?~~ -C') ~0
~'-~-l<'\ ?" u.

l:=:,') ~a

C~') (.'-.'<"<

Note: Sample aliquots for VOCs method 8015B are not to be collected
.Field parameters (pH, ORP, DO, SC. and temperature) should be measured for every tem'porary well
Follow SOP CT0331-05 lor 'sampling procedures

VOCs = volatile organic compounds (method 82608) - need lull vials (i.e., no headspace)
SVOCs = semivolatile organic compounds (except PAHs) .- need full bottle
PAHs = polycycliC aromatic hydrocarbons -- need.full bottle
metals = TAL metals plus tin -- need minimum 01 250 mL;fill bottle if possible
diss. metals =dissolved TAL mel.als plus tin (i.e .. liltered) - need minimum of 250 mL; lill bottle if possible. v cc... ~
PCBs = polychlorinated byphenyis - need minimum of 500mL;fill bottle if possible Svo<:....~ -
pest. = pesticides - need minimum 01 500 mL; Iill bottle if possible
herb. ~ herbicides - heed minimum 01 500 mL; lill bottle il possible

. fecal colif == lecal colilorm - need lull bottle

~ - . . .

:. ," . .'. . ..'

'. ". .' .

. .
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Iry
I. Sample No_ Priority of Sample Aliquot Collection

High Priority : .. • Low Priority
11 15GWTWOO1 VOCs SVOCs PAHs PCBs . metals diss:' metals
12 I 15GWTW002 VOCs' SVOCs PAHs' PCBs metals diss: metals '.

'"

-
5GWTW00313 VOCs SVOCs PAHs metals . diss. metals PCBs .-. -

14 GWTW004 metals ..diss. metals SVOCs PAHs VOCs PCBs pest. herb.
15 15GWTW005' metals diss. metals SVOCs PAHs. VOCs PCBs .pest. herb.
16 15GWTW006 metals .diss. metals SVOCs PAHs ·VOCs .. PCBs pest. , herb.
'7 15GWTWb07 metals diss. metals SVOCs PAHs voes 'PCBs pest. . herb.
t collect sampl~
,8 15GWTW008 metals' .diss. metals SVOCs PAHs VOCs PCBs . pest.· herb.

1 08GWTW001 .Explosives Pl:lrchlorate metals diss. metals VOCs SVOCs PAHs. fecal colif.
2 08GWTW002 E.xplosives Perchlorate "metals diss. metals .. VOCS SVOCs PAHs fecal. colif.
3 OBGWTWOO3 Explosives Perchlorate metals diss. metals VOCs SVQCs PAHs fecal colif.
4 08GWTW004 Explosives Perchlorate metals diss. metals VOCs SVOCs PAHs fecal colif.

nethod8260B) - need full vials (i.e.. no headspace)
Jnds (exc.ept PAHs) -- ri~ed full bollle
ons -- need full bottle' .
linimum of 250 mL; fill bottle it possible
Ius tin (i.e.. fiitered) -need minimum:~f250 mL; fill bottle If possible
~ed minimum of 500 mL; fill bottle if possible . . .
500 mL; fill bottle if possible
500 mL; fill bottle if possible
ottle

)d 8015B are not 10 be collected'
:md tAmperature) should be measured for every temporary well
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SWMU 15"SURVEY LOCATIONS- DECEMBER, 2004 - FEBRUARY, 2005
DATA COMPILED BY: BLEDSOE, TAPP, & RIGGERT, INC

Northing Easting
Ground8urface Top of Casing " Top of PVC

location Elevation Elevation Elevation
(feet) (feet)

<feet amsl) " (feet amsl) (feet amsl)
SOIL BORING

" 1588001 1317540.18 3027499.46 774.47 N/A N/A
1588002 " 1317491.74 3027519.72 758.07 N/A N/A
1558003 1317436.15 3027448.70 " 771.96 N/A N/A
15S8004 1317415:58 3027453.79 771.78 N/A N/A
1588005 1317396.14 3027441.39 770.88 N/A N/A
1588006 " 1317451.19 3027512.32 755.64 N/A N/A
1558007 1317535.27 3027547.74 756.79 N/A N/A
1558008 1317409.14 3027657.93 750.74 N/A N/A

" "

1558009 1317429.64 3027643.80 752.08 N/A N/A
1558010. 1317423.52 " 3027658.63 "751.60 N/A N/A
1558011 1317477.26 3027705.27 752.57 Ni'A N/A
1558012 1317469.30 3027688.79 " 752.06 N/A N/A
1558013 1317484.68 3027689.89 752.74 N/A N/A
1558014 1317440.49 3027795.65 755.25 N/A N/A
1558015 1317457.13 3027808.01 755.43 N/A N/A

" 1558016 1317453.79 3027825.35 754.92 N/A N/A
1588017 1317471.80 3027818.88 755.47 N/A N/A
1558018 1317461.01 3027790.74 755.90 N/A " N/A

" 1588019 1317534.96 " 3027897.66 756.32 N/A N/A
1588020 1317533.94 " 3027922.43 756.28 N/A N/A
1558021 1317546.46 3027929.06 756.89 N/A N/A
1588022 " 1317529.74 3027938.42 756.06 N/A N/A
1558023 1317516.66 " 3027910.61 755.44 N/A . N/A
1588024 1317653.93 3028044".16 761.65 N/A N/A
1588025 1317576.53 3028048.33 758.09 N/A N/A
1558026 1317621.98 3028107.74 759.90 N/A N/A
1558027 1317675.79 3028163.20 761.69 N/A N/A
1588028 1317609.72 3028181.92 " 759.~3 N/A N/A
1588029 1317396.04 3027915.59 752.55 N/A N/A
1558030 1317342.05 3027981.73 737.67 N/A N/A
1588031 1317470.44 3028187.10 756.32 N/A N/A
1588032" 1317384.55 3028284.73 726.55 N/A N/A
1588033 1317304.94 3028049.40 721.38 N/A N/A
1588034 1317394.99 3028124.68 735.45 N/A N/A
1588035 1317331.38 3028308.96 708.40 N/A N/A
1588036 1317244.35 3027989.43 724.71 N/A N/A
1558037 1317333.77 3028253.46 711.60 N/A N/A
1588038 1317324.93 3028156.82 716.67 N/A N/A
1558039 "1317214.19 3028092.34 733.47 N/A N/A
1558040 1317232.65 3028224.14 735.97 N/A N/A I

1588041 1317252.25 3028369.99 714.23 N/A " N/A
1588042 1317616.11 3027975.50 760.37 N/A N/A
1588043 1317625.51 3027991.56 760.92 N/A N/A
1558044 1317637.58 3027975.38 761.92 N/A N/A
1558045 1317930.58 3028450.96 775.92 N/A N/A
1558046 1317772.54 3028437.38 763.18 N/A N/A

•

•

•



15S8047 1317696.97 3028512.29 755.52 . NfA N/A
15S8048 1317628.25 3028420.25 755.69 N/A N/A .'
15S8049 1317552.98. 3028586.35 716.23 N/A . . N/A

. 15S8050 1316531.97 3027280,90 761.62 N/A N/A
15S8051 1316483.42 - 3027408.75 762.92 N/A N/A
15S8052 1316445.63 3027548.22 765.09 N/A N/A
15S8053 1316399,95 3027690.50 768.22 N/A N/A .
15S8054 1316432.96 3027216.47 759.20 N/A N/A
15S8055 1316440.19

..

30273~4.97 761.03 N/A N/A
15S8056 1316374.35 3027512.69 762.88 N/A N/A
15S8057 1316333.55 3027646.17 767.19 N/A N/A
15S8058 1316291.46 . 3027173.59 753.82 N/A N/A
15S8059 1316272.27 3027370.65 756.56 N/A N/A
15S8060 1316275.24 3027478.32 760.88 N/A N/A
15S8061 1316269.81 3027606.24 . 765.62 N/A N/A
15S8062 1317725.72 3028627.22 737.26 ·N/A N/A

.
SURFACE WATER/SEDIMENT
15SW/SD001 1317194.18 3028517.22 689,77 N/A N/A
15SW/SD002 1316736.70 3028691.68 674.64 N/A N/A
15SW/SD003 NQTSAMPLED
15SW/SD004 1317744.65 3027660.25 761.78 N/A N/A
15SW/SD005 1317254.38 3027741.85 734.36 N/A N/A
15SW/SD006 1317348.00 3027874.56 737.80 N/A N/A
15SW/SD007 NOT SAMPLED
15SW/SD008 . NOTSAMPLED
15SW/SD009 1317346.42 3027637.35 743.99 N/A N/A
15SW/SD010 1317479.24 3027885.11 753.85 N/A N/A
15SW/SD011 1317758.27 3027774.91 . 778.30, N/A N/A .
15SW/SD012 NOT SAMPLED
15SW/SD013 1317575.09 3028590.17 717.33 N/A N/A
15SW/SD014 1317588.39 3028659.23 714.00 N/A N/A
15SW/SD015 1317396.16 3028463,19 698.90- .' N/A . N/A
15SW/SD016 1317327.69 3028375.19 697.53 N/A N/A
15SW/SD017· 1317335.07 3028127.27 713.56 . N/A N/A
lSSW/SD018 1316162.81 3027112.05 744.44 N/A N/A
15SW/SD019 1316050.96 3026910;36 736.14 N/A N/A

S~= Soil8oring SW = Surtace Water SG = Staff Guage
MW = MonitorinQ Well SD = Sediment SP = Seep

•-~

•

•
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APPENDIX F

HEALTH AND SAFETY FORMS. .
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. 05/10/2005 09:18 FAX 9372332016

•
BOWSER-MORNER.lNC.

OCCUPATIONAl CARE CONSULTANTS

~008/019

acc -East· 3028 Navarre Ave • Oregon. -OH 43616
. (419) 697·6850 • Fax (419) 697-6861

TOXIC AND HAzARDOUS SUBSfANCES-HCP WRirrEN OPINION .

NAME: DA.TE:· .9 -l7-1)1

•

Examiner to select A or 8

~
.A. I have detected no medical conditions' that would place this individual at an

increased' risk of material health impairment from exposure to asbestos.

I have deteCted m~ical conditions that would place this individual at an
increas~ risk of material health impairment from exposure to asbestos.

Ex:aminer to select all that apply:

c. __ .Restrictions are pl~ted on thiS individual for .respirator ~se related to a medic:a'1
condition or to the workplace conditions in which the respirator'\f\rill be used.
Restrictions areas follows: .

~ .

D. . The above named individual has been provided a copy of this Ucensed Health Care
Professional's written opinion, and of any medical conditions resulting from
asbestos' exposure that require further explanation or treatment

This individual has been informed of the increased risk: of llingcancer attributable·
to the,~ effeCfOfsmoKing ana asbestos exposure.. - . .... ." .

•
T.E. Lieser, MD; PJ. Eby, MD; G. J. ]abaly, MD; B.C. Russell, PA-c, G. Myak, RN, GlP
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QIntuph~finu

This is to certify that

Joshua Dean

has ,successfully completed the
OSHA 29 CFR 1910.120 ··"Hazardous Waste

Operations and Emergency Response· .
8 Hour Annual Refresher Training Course

. "

given at .

Bowser-Morner, Inc.
·4518 Taylorsville Road, Dayton, Ohio

28 Dec 2004. .

+

+

t

+

+

+

• 2095-04 'eye' B +

t

Certificate Identification Number Personal Protective Equipment level

Sleven l.Curtis PE. CSP, CHMM
Trainer .

t
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BOWSER-MORNER.INC. (gjOll/019

I~J{as successfu{{y c01JJpfeterI tlie

Jlecentbet 28~'2004

"~-'---

Henry M. Butcher, REM, CEA

MSHA30 CFR P<irt.46.8
8-Hour Annual Refrest1erTraining

Given at

Bowser-Morner, Inc.
4518 Taylorsville Road,'Dayton, Ohio

<!&jf

·.«omp'{etion'
%is is to certify that

II' ~, ~. ~ ~ ~" ~ Ii '. ~ ~ ~

-~.'.. "ttttfita~
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THE UNIVERSITY OF FINDLAY

c.
t··

~ ~

I I'
,-
<.:
L

I

.Certificate ofAchiev.ement
c::

~

";,
E

awarded by

THE·NATIONALC·ENIEROFEXCELLENCE
FOR ENVIRONMENTAL .MANAGEMENT'

ENVIRONMENTAL RESOURCE TRAI"ING CENTER

co.
c:
:I
Co
C'
~

S
<:,..
t',..

to .:;

.....

JOSHUA DEAN--_.
for Successful Completion of

OSHA 40-HOUR SAFETY TRAINING WORKSHOP
(FULFILLS THE REQUIREMENTS OF 29CFR 1910.120 COVERlNG iJAzA.Jwous WASTE OPERATIONS;

4.0CEU'S
APRIL 27. 2002

.c.
c:
r:
l.J
c.

.:. EXECUTIVE DIRECTOR . .

\ :.'.'.

. ,~ :.
'L ~

.. ",
"
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ARGONNE NATIONAL LABORATORY,
f

. RECOGNIZES'

Jeff't~~fPc£C1hug.e'tt .,
ON THE COMPLETION .OF THE COURSES OF STUDY .

, .

PRESCRIBED BY 29 CFR 1910.120 AND DOE ORDER 54~O.11
I

.......
"!';",

0\"

1/"

COMPLETED ON THIS DATE . January 12,1990

HAZARDOUS WASTE .OPERATIONS AND
EMERGENCY RESPONSE,(40, HOURS) ,"

. . '. ·~.AND/ ·:: ,'. ~,!.:.!:" .. : ';' .
GENERAL EMPLOYEE RADIATION SAFETY

ISSUED AND ~ .. f\ . .
ATrESTED BY MANXGErf ," -~

ENVIRONMENT, SAFETY & HEALTH· .

~D-~
COURSE MANAGER ..

..... '

./\

"':$~
;y~l

";\'::~
,'.\.1.,
.',

, .'
(

,,'1,
,!

."



FROM : TETRA TECH NUS INC FRX NO. 41292141340 Jun. 03 2005 10:38AM P3

WORK STATUS REPORT
Employer.copy

TYPE OF EXAMINAnON: Baseline Ex:amioation

EMPLOYEE: Ooolan. Colin
S$N:' XXX-XX-8351
DATE OF EXAM: 1210212004
EXPIRATION DATE: 12102J2()06

COMPANY:
POSITION:
LOCATiON:
StTE: _

UPDATE

nlNus
Earth Scientist
TT/NUS-Piltsburgh
Pittsburgh '

The following recommendations are based on a revif:Jw of one or all oIlhe following: a base history questionnaire. supportingdiagnostic tests. physical examination. and the essential functions of thepositi()fl applied for or oCcupied by the individualnamed above. ~ No Uildocld6d

Has the employee any detected medical conditions that WOuld _ -0increase hislher risk of material health impainnent from - 
occupational exposure in accordanCe with 29 CFR §1910.-120?

Does the employee have any limitations in the use of respirators LJ-in accordance with 29 CFR §1910.134? '

STATUS

Ed o

o

1. [{I ,QUALIFIED
, - -The examination indicateS no significant medical condition. Employee can be assignedany work cOnsistent with skills andtrai"ing. '

2. 0 aUAUFIED· WITH LIMITATIONS The 'examination indicates fhat a medical condition currently exists,that limitS wOO< assignments on the f61lowillg basis:

J. n NOT QUALIfiED

4. 0 DEFERREQ The examination indicated 'that additional infOrmation is necessary. the emp!oyee hasbe'en given the following instructions.

;."

COMMENTS: Status changed to BienniaL

I have reViewed me medical data of the above named employee,. and informed the employee of the results of (he medicalexamination and any rOedical conditions that raquira follow-up examination or treatment.

Name of Physician: Peter P. Gr~51~eY~,M_.D-,-.__-",-__ Date: 12/07/04

Signature: I~' 14 -, :,~"
- Wor1<Care ' ,

_ 333 ~t Anila Ol'ivt:, SiJih, 630. O<aflQO~CA 9Z866
(7141978-1-468· (800)455-6155' FAX (7141456-~154

'.
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J~mes K. Laffey
Manager

Training Services

Date of Award

prepared and rt;"~
Tetra TectlM

i~

Pfttsburgh, ~j1j
'>:f1i'
~1~
:.~itf!~i~~n
~)'\.f!~~;ii
~)i"';""~'"

December ~':"2004
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~~

Clyde Snyder ~i.r:
Senior Instructor ."
Training Services

,'·'i\:1~;:~h~
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WORK STATUS REPORT •Employer Copy

TYPE OF EXAMINAtiON: Periodic Examination

EMPLOYEE:,Rajahn, Terry
SSN: XXX-XX-8670
DATE OF EXAM: 11/05/2004 '
EXPIRATION OATE: 11105/2006

COMPANY:
POSITION:
LOCATION:
SITE:

TTiNUS
Environmental Sampling
IT/NUS-Pittsburgh

, Pittsburgh

The following recommendations are based on a review of one or all of the following: a base history-questionnaire; supporting
diagnostic tests, physiCal examination, and the essential' functions of the position applied for 0(. occupied by the individual
named above, 'Yes . No U~decided

'-.-" -
Has the employee any detected medical conditions that would'
increase his/her risk of material health impairment from
occupational exposure in accordance with 29 CFR §191O.120?

Does the employee have any limitations in the use of respirators
in accordance with 29 CFR §1910.134?

'STATUS

0 !ZI -0

0 Ga 0

,.

1. 0 QUALIFIED The examination indicates' no·significant ~edical condition. E~PIOyee.ca~'be assigned
any work consistel)t with skills andlraining.· .' "" .

.~~ ,';- .

t.:.·

2. 0 QUALIFIED - WITH LIMITATIONS The:examinati0l1 indi<:i'Jtesthala medical'condition ct..irrently~xists
that limits work:assignments on lhefollowing basis~' .,

:,"

3. 0 NOT QUALIFIED

4. 0 DEFERRED The examination indicated that additional information is necessary, 'The employee has
been given the folloWing instructions.

COMMENTS:

I have reviewed the medical data of the above named employee, and informed the employee of the results of the' medical
examination and any medical conditions that require follow-up examination or treatment.

Name of Physician: Peter P. Greaney, M.D.. Date: 11110104

WorkCare
3JJ S. Anita Drive, Suite6JO. Orange, CA 92868

(7141978-7488· (800) 455-6155· fAX (7141456-21$4

•



Basinski~ Ralph

• From: . Soltis, Matthew

Sent: Tuesday, August 3,1, 20043: 18 pM

To: Basinski,Ralph

Cc: Rajahn, T eriy; Diana, Linda

, , Subject: Training Certificate

Ralph:

Page I of 1

r

As I mentioned earlier, one of the action items from niyrecent H&S audit at NSW~ Crane was to follow up on the
matter of an 8-hour training certificate for Management/Supervisor H&S training for our FOL on this field effort
(Terry Rojahn). This was the only mandatory trainingefement that I could not find documentation for during my
audit. '

In checking our corporate training database, I have ~o~firmed that Terry did satisfactorily' cornpl~tethis training
with us on March 31, 1988. We do not maintain copies of every training certificate that we issue. Pfease have
Terry use. this message as interim confirmatio'n of his satisfying this training r~uirement. The next time, that we
prepare training certificates, Linda Diana will prepare a replacementcertificale for Terry and provide it to him for
his records/use. ' ,

If there are any questions. let me know.

Matt

~tthewM. Soltis,CIH, esp. , ," ,
.rporate Health and Safety Manager

Tetra Tech NUS, Inc.
Foster Plaza 7, 661 Andersen Drive
Pittsburgh,PA L5220-2745
Telephone: (4L2) 92L-89L2
FAX: (4L2) 92L-4040
soltism@ttnus.com
http://www.ttnus;com
http://www.tetratech.com

NOTICE OF CONFIDENTIALITY
Tilis c-mai! me,3sage and 113 i'/!!achmcn:s (dany) a!'e ii1tended solely (or t!leuse of the addressees hereof. In addition, til is message and the
a!lacnments (if arlvi !'leW c:)fliain information tlla: is confidentiat priviteged and eJ(empt (JOm ,jisclosure under applicable law, Ii rou 'are not
the uHenr"ied recipient af !/!is ineS$3ge. rau··are proliibited horn reading. discfosing. reproducing. distributing. disseminal;tJg or olhe!'r;/Ise using
if;i;; ira[!$r:!i3;;ion. Delivery cd Ihis message to any person other than the intended recipient is not iniended to ....'aive any right. orp!'ivi!ege, If
you have :ecei~'03'.J this mess.1ge in error, please promptly notify the senderbv reply e,mail and immediately delele ihis message trem vour
5j/:>te!!L

•
9/112004
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CerfificofeofTraining
THIS CE.RTIFlES THAT,

,T'E.R'R,Y':ROJAH'N,

he s successfu II y completed' O' course of i;r~.st-ruct;jon on"

SUPERFU ND 'TRA1N:IN.,G'C,LASiS
. ~,'. - - . ' .'. :'~ .-

pre pqredanq condu:Gle'Q:by '-:the "
,NUS Corpo.rat-iOfl ,Pittsburgh, Penr)~yl~varija

. '", "

SEP'T. 30- OCT. 4, 1985

Date of. Award

.R'., •.••.•":':::' "

:~-·i .

, ,

..~~ .

Gary F
Di rector; He

"h, C.S.P
,Safety Training

tl~'-U4~L~...
E. Dennis"'E:scher, RE.

Vice Pres,ident



TETRA TECH NUS, INC.
661 Andersen Drive· Pittsburgh. PA 15220
Tel 412.921.7090 • Fax .4/2921.4D40 • www.tetratech.com •

PITT-5-5-042

May 27, 2005

Project Numbers N1245, N7448, N6878, and 00042

Commander, Southern Division
Naval Facilities Engineering Command
ATTN: William Gates (Code ES31)
RO. Box 190010

. North Charleston, SC 29419-9010

The purpose of this letter is to add persorinelcond'ucting the. field activities atth¢ NAS Dallas site fromMay 31 through June 8, 2005. Mr. Colinr;:>oolan has been added to the field crew performing this work.'. .All other information in our letter dat~April,29, 2005 remains the same." ' . .. , .

;If you have any questions; co~cerns, or if.l:canbeofJurther a$Sistanc~:'pleaseidonot he.sitate to contactme.

.' .Reference:

Subject:

Dear Mr. Gates:

CLEAN C0rltract No;N62467-94-D~088a ."
Contract Task Order Numbers 0331, 0343, 0357, and 0376

Personnel Clearance for Site Visit·

'...•: .

. 'Very truly yours, ,. .

.~~~
'. Matthew M. Soltis, CIH, CSP
.CLEAN Health and Safety Manager

'MMS:lld

c: B. Gorman (Code ES 42)
D. Humbert
M. Perry
K. Henn
A. Basinski

•



(u) TETRA TECH NUS,INC.

• . PITT-04-S-067
Mr. William Gates
Naval Facilities Engineering Command
April 29, 2005 - Page 2 .

In addition. Roger Clark will also visit Tetra Tech NUS, Inc. work sites at NWSC Crane during this period.
. However, he will be not participating in.any intrusive activities (e.g., drilling, sampling, etc.) and will be

restricted from approaching work areCls while any intrusive activities are performed.

If you have any questions. concerns, or jf I can be of further assistance. please do not hesitate to contact
me.

Very tr~IY YOd' . a.. .

m~;4f~

cc:

•

•

Matthew M. Soltis, CIH. CSP
CLEAN Health and Safety Manager

MMSfmlg

Mr. B. Gorman (Code ES34)
Ms. Debra Humbert, TtNUS, Inc.
Mr. Mark Perry, TtNUS, Inc.
Mr. Keith Henn. TtNUS. Inc.
Mr. Terry ~ojahn, TtNUS;lnc.
Mr. Roger Clark. TtNUS. Inc.
Filecopy eTa 0331,0343,0357,0376



TETRA TECH NUS, INC.
661 Andersen Drive' Pittsburgh. PA 15220
Tel 412.921.7(1)0 • Fax 412.921.4040 • www.tetratech.com

PITT-04-5-067

April 29, 2005

Project Nos. 1245, 7448, 6878, 00042.

Mr. William Gates (Code ES31)
Commander, Southern Division
Naval Facilities Engineering Command
2155 Eagle Drive
P.O. Box 190010
North Charleston, South Carolina 29119-9010

Reference: CLEAN Contract No. N62467-94-0-o888
Contract Task"Order Nos. 0331, 0343, 0357, 0376

Subject: Personnel Clearance for Site Visit

Dear Mr. Gates:

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, •Inc. (TtNUS) employees under the CLEAN contract, and to attest that the individuals identified herein arein COmpliance with applicable OSHA rE~gulations. This information is being submitted as specified inSection H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467~94-0-0888. The specific OSHA regulations involved for this project pertain to employee health and safetytraining and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120.

•

•

•
•

The subject project and -planned activities include staking locations of intrusive sampling;installation/development and sampling of monitoring wells; surface water, seep and sediment sampling;and soil sampling using OPT and hand augering techniques- at the NSWC Crane site in Indiana. This isscheduled to be conducted from May 2, 2005 through June 8, 2005. The individuals that will performthese tasks are employees of TtNU$. In performing these activities, the field team will adhere to thefollowing Health and Safety Plans (HASPs):

HASP for RCRA Facility Investigation at Building 10ij'Pond (SWMU 8) and Roads and GroundsArea (SWMU 15);dated N'ovember 2004, prepared under CTO 0331.
HASP for Cast High Explosives Fill and B-146 Incinerator, dated August 2004, prepared underCT00343.
HASP for Mine Fill A (SWMU 12), Revision 1, dated August/2004, prepared under eTa 0357.HASP for Risk Assessment and Corrective Measures Study -(SWMU 9), dated February 2005~_prepared under CTa 0376.

.
The following individuals will participate in the planned activities described above:

Jim Goerdt
Terry Rojahn

-John Wright
Jeff Schubert •
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FIGURE 8-2

. SITE-SPECIRC TRAININC'OOCUMENTATION

My signature below indicates that I am aware of t!le potentialh~rdou~nature of p~ifofming in.lfestigation
activities at NSWC Crane. and .that I have' reCeived site-specific training that included the elements
presented below: . ..... .' .. .

• Names of personnel and alternates responsible fOf $ite safety and health
• Safetyihealth arld other hazards present on site
• Use of personal protective equipment .
• Work practices 10 minimize risks from hazards
• Safe use of engineering controls and equipment
• Medical surveillance requirements
• Signs and symptoms of overexposure ,.' .' .. .
• The contents of ~e health andsafety plan. including Table ~~1 and (?-1
• EmergenCy response procedures (evacuationan.dassembly points) .'
• Review contents of relevant Material Safety Data Sheets . .
• Review of Safe Work pimliits . . .

I have been given the opportunity to ask questions and that my questions have been answered to my
. satisfactIon. The dates of my training and iny medical surveillance requirements are accurateanCJ. correCt

f k led' .to the best 0 my now lQe.
, . Site- 8'-Hour

Name. Specific
40-Hour

Refresher
8-Hour

Medical
(Printed and Signature)' Training

Training
Trai!:,ing

Supervisory
Exam

Date
(Date)

(Date)
Training (Date)'
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MEDICAL APPROVAL FORM
For Employees of Environmental Field Services, Inc. '

Participant Name: _---"J""acLy~M=cFo....:a~I~1 --'-'Date & Time ofExamination: July 30, 2004The above-named individual has:

Undergone a physical examination in accordance with OSHA 29 CFR 1910.120, and found to be-/ ' medically
( J' ' ,qualified to perlonn work at hizaidous work sites.
() , not qualified to penonn work at hazardous work sites.

~a~~ ,2. / Und~rgone a physical.examination~ per OSHA 29CFR 1910.134, and found to be medically(0" qualified to wear respiratory protectiOn. ' , " " '.() not qualified:to wear respirat~rprotection.

My evaluation has been based on the following, as provided to me by the employ~r.
() A Copy of OSHA Standards 29 CFR 1910.120 and appendices. .
() A description of the employee's duties as they relate. to the employee's exposure.
( ). A listoflcnownfsuspected conbiniliantsandtheirconcentrations (iflcnoWIl)'
() .A description ofany personal prote'ctiveequipment ~sed ~r to bC used.. " .' "() lnformation from previous medical examinations of the employee which IS used not' .

. readily available to the examining physician~

.,\'p~ . . ,have examined~__J=a=IJ."I-I--,,-·:=:(YJ-",'",-C.:..;:Fn=:~l-=-J_·"-,-.,'_'"-:-,,'_:._,--_. 'Physician's Name (Print) Part&ipant's Nam.e (Print)

. and have detennined.the foU,?'V:inginforrnation:
'.' . . ..

.... Results of medical examination and tcSt(excluding findingordiagnoses unreIatc<.t'to occt.ipati~~a'l. expos'ure): . , "

•

' .....

2. . Any detected medical: conditions which place the ~mployeeatincrease risk ofmaten~1 impairment of theemployee's health : . .

3. Recommendcillimitations upon the employee's assigned work:
tI'b A./

. .
.I have informed this participant of the results of this medical examination and any medical conditions whichrequire. further. examination of treatment.

Based on this information provided to me, and in view of the activities and hazardoiLs potentials involved at hazardouswork sites, l).itparticipant
(0 may'
() maynot

perfonn his/her assigned tasks.

{~, Physician's Signature:
Address:

Phone Number:

.I

••





f~) "WORK STATUS ,REPORT,. - '. . . .

'Employer Copy •
, ',T'(PE OF EXAMINATION: Periodic Examination

i:,..PLOYEE: Rojahn, Terry
SSN: XXX-XX-8670- 'DATE OF EXAM: ,11/05/2004
EXPIRATION DATE: 11/05/2006

COMPANY:
POSITION:
LOCATION:
SITE:

IT/NUS
Environmental Sampling
IT/NUS-Pittsburgh
Pittsburgh

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supportingdiagnostic tests, physicai examination, and the essential functions of the position applied for or occupied by the individualriamed above, ' ' . Yes'No ' Undecided

Has the employee any detected medical conditions that would 0 ,increase his/her risk of material health impairment from
Occupational exposure in accordance witti29 CFR §1910.120?

Does the employee have any limitations in the use of respirators 0
in accordance with 29 CFR §1910.134?

o

',2:,' 0 ,QUALIFIED - WITH LIMITATIONS The examination indiCates that a medical condition currently exists
lhallimits work assignments on the following basis:

',STATUS

t"l21 'QUALIFIED The examination indicates no significant medical condition. Employee can 'be a~sig~ed 'any work consistent with skills and training., " ';,

•3. '0 NOT QUALIFIED

,~.' 0 DEFERRED The examination in'dicated that additional information is necessary. The employee hasbeen given the following instructions.

COMMENTS:

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medicalexamination and any medical conditions that require follow-up examination or treatment

" Name of Physician:' Peter P, Greaney, M.D. Date: 11/1 0/04

" Signature:

, WorkCare '333,S, Anita Drive, Suite 630, Orange, CA 92668
(714) 978-7468· (800) 45~155· FAX (714) 456-2154



•• ••••• •

;';

.' .

..•.... ....'-':;.

'.:.-
' ..':~: .

, ~~.:'

'-".,.:;,

Jf:f1tf:?
Manager

Training Services

,

";' ':.,:, : . ~.

{.

.". . ,. ,:". ~..' . :" ," \ .>.' ·;~~;~k:;?~'<l'~1.~Y:i1·~~.r'\4~J::':" .... . . . ..

pr.eparedandlD~tr;P~~'~d by. ......,.". ", . (,.lft;mv~~;;j~iifIfQ..""·· .'
~e' tt'!a Te'c·hW.·f\:,. '. L.' :~j\(I'n'c" . ;,:..: . '.

:;.'.• ' I. • I~ '!.. 1.1
, ; :...:~~~~~~~il~;t~~1~~:~"':'-.:'/I~~·'· .

Pittsburgh, ~:~'m,:m:~~:fv·a.9:ta

. .:. .·:~·~!ip;~~>:· ~ .
JalJ.uarY.3"(fji~T2004 . ," ..

'", ,.:;. ...:. ~'. .:< .:" , '~"

.,. ". ", :'·t)~f~ 'of 'Awar~:'

,

,:.:

'.

: .~

tn:}' TETRA TECH NUS
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Certifl~aleofi Troining .....
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·"fHISi.·C'ERTIFI.ES THAT
..' . .' ... . ... ~ ".~ : '.., . . .

"

TERRY ROJAHN.
has successfu.lly bompleted a?ourse. Qf in.structionon

. '".. ' .

SUPERFU:·ND··~ 'TRAININ:G' CLASS-
preparedandqonducted.by: the

.NUS Corpon:ltion,'P'ittsburgh', Pennsylvania

·$EPT. 30··OCT. 4. 1985

, [)ate qf. .Awar,d

,,';.

L
.~Gary E

Director; He
, .~ h, C.S.R
•SOfetyTraining

e~~u~cL~_ .'
E. Dennis ·Escher. RE.

Vice President·

"
, .;~'.tIo..



'Office Location:

'11' WORKCARE™
. . A Trademark of WorkCare, Inc.

RELEASE TO DUTY

·CLlNIC INSTRUCTIONS: Complete ~nd give to employee before they
leave the facility. This is a requi~~~ent of Tetra-Tech. . .

. .'~ .'

_.__.... . ..~.~p.loyee~~me:· _-,,$..L"+~.....=.:..~~.:-:..~\-::::.~:.-j.1f-·:_'.3""::::=<......;.,.:._...-::~::..-.• .....;.Vl_.~..:...·.'.-,-\_._.. _

p l~\ .

Yes No

. [Z}-. 0 To.work with'hazardous materials in'
'ac(;brda~Be'with .?9 CFR 19tO~120. ".'

To use re~pirato[yprotective';~quipment
Jh'accorGance with 29CFRt910.134.-·.. ".:. ,- .... ,... . ...

. j

Based on'the IImJted Inforrn~tion availcihle to;me at this tirne,lfind'no necess·iW...~·;:~,'
for immediate re~~rictioilsahd I release this ~tnployee for duty. It~s' understQckf: •and agreed upor(by theemplpyer or p6tenti~1 empl6yer otlnise*a'mihee that'.subsequent com'Pfehensiv~ review QLa" labo.ratory,and ot®r te~t'~ataby': ;WorkCare may detect healfh cimditi'QQ§ not il'pparent to rri~k It isJorther agreed.

'~nd understood that such liealJh c6ri~Jtionsmay necessitat~ the';h~e(l for .. . workplace restrictions. EX9minatio~:fias been performed in 'compllance with1910.120 arid 1910.134...' .

. Signed: __C-_'.,.-..z-:._~_~_._.~_... _.'_~..'..,-,'------,:- M.D.

***Emplovee ***

Bring this form back to the office and fax it to:
Matt Soltis, Corporate Health & Safety (41-2) 921-4040

,/

•333 S. Anita Drive, Suite 630, Orange. CA 92868. (714)978-7488. (800)455-6155. FAX (714) 456-2154
E-mail: info@worlccare.com • Website: www.workcare.com .
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TETRA TECH NUS

CERTIFIC/lTEOF.,/T)R/lINING
THIS CERTr#fES THAt;·

Stan CoOt!· .
.bas successfully completed an a·hour coiJrae:ot'lnslrvcilon In.

. . . OSHA.~9 .Ci;"','$.10il :id'. . .

',':

.GENERAL SITe WORKERAEFAESHER
AND SUPERVISOR REFRESHER TRAINING

~q~sames . ~
,Meneger .

Training Services

Dste ot Award

prepatedOSOd InslruCted.byTetra Tech NUS, Inc,
Pillsburgn, Pen,nsylvanla

May 14, 2004..~11 .
~e;,
S~nici~ InSlru~tor
Training.Servjces



TETRo<\. TECH NUS. I~C.
661 Andersen Dri"'e. Pinsburgh. Pennsyh-ania 15220-2745
(412) 921~7090. FAX (412) 921-4040. wu:w.lctratcch.com

March 11, 2003

Mr. Stanley Conti
Tetra Tech NUS, Inc.
Foster Plaza 7
661 Andersen Drive
Pittsburgh"PA 15220

Whom It May Concern:

This letter is to certify that Mr.· Stanley. Conti successfully· completed a course of.instruction in Hazardousfy1aterials Handling for Hazardous Waste Site Workers which emeets thecrileria established in 29 CFR 1910.120{e)(3)(i). This course was prepared .and conducted by Tetra Tech NUS (formerly Brown and Rool Environmental, a divisionof HALLIBURTON NUS Corporation) in September 1983. If you have any questions.please feel tree to contact me..

Very truly yours,

~f1tr ..
Manager. Training Resources

JKLlld

e-



• WORK STATUS REPORT
EmployerCoPV

TYPE OF EXAMINATION: . periodic Examination

.. EMPLOYEE: Goerdt, James
SS~: 481-86-2691
DATE OF EXAM: 1110712003
'EXPIRATION DATE: 11/0712005

COMPANY:
POSiTION:
LOCATION:

.SITE: .

rrlNus
Enviro.nmeOtal Scientist
TT/NUS-P,ittsburgh
Pltt~.urgh· .:.

The i~lIowing recommendations are bas~d on a review of ooe ·orallofthejoiio~,ng:.abase history questionnaire•
. supporting-diagnostic tests~physicalexamination. andlhe essenti~1fur~risQHoo pOSlti(;Ji:t Clpplied for or ocCupied by"lhe

individual named at:>ove. '.~ .' .H2;- ' Undecided

'Has the employee any detected medicalconditioos lhci~':W~ld'- . 0
increase hislher risk of material health- impairment fn;>m .:-./." - .. ,- } - .
occupational exposUr~in acCordance with 29CFR §19'10.120?: . -....

Does the em~yeeha~e'any'li~itationSin~e ~eofr~~~~~~'d'
inaccordancewith29CFR§1910.13:4?-'- -" -- -"

STATIJS

-0' 0'-

D·

Signafure:

•

•

1 0 QUAUFI"~, ~~~~~Ski'i',j~:=;ted""'OOn!!ru9";c&np~t.e can be.ass~ned

2. 0 QUALIfIED- - WITH'tI~ITATIONS" ·Tti~·eX<l~i~a~~~haieciies that-~: tnedi6li-eOndit~n-currently exists
th~flimit;;work'~ssi9n~entson' the followin9 :~asls: .'. . .-

.". "... -.- .. , .
....'.

. .

3. ·0 NOT aUALIFIED

4·0'· DEfERRED' The examination indicatedthat.additional informatiofl is necessary. The eml?'~yeehas
been given the followinginslrudioAs.

COMMENTS:

I hav~ review~ the medical data<<>ithe above named employee, and informed t!leemployee-ofthe results oflhe medical:
examinati~nand any mediCal eOOditiOOsthat-reQ~ire follow'-Up examination or treatment. .

. Name ofPhysiCian:_-=S-"'-co:::...tt:::...:...H:..=a:.:..:rd::.JyL!.•....:..M:..:.:.=D....:... ~~__~-_----__ Date: 11111103

_,.~~/£~LlftW

WorkCare . '.
- 333 s. Anita (Kive.Suite 630. Ocange. CA92866
(11~) 978-7486 • (600) 455-6155 • FAX (71~) ~56-21S4
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Date of Awa,rd

October

prepared and
Tetra Tee

Pittsburgh, '

GENERALS

SUPERVIS~J'''''.

uccessfully complete
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.['1t:].TETRA TECH NUS

CERTIFIC
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Senior Inst'ructor'
Training Services
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•
CERTIFICATE

OSHA, 1910.120
,Hazardous"Waste '

Operfl,tions;and
,'"EmergencY',R~sp:onse

,40HourCo,urse
" " l>eUmber,13. '1991' ,

ISSUE'OATE: ' " "',',

','E~P,\,'RATION:" ~mber;13j;,l992

,CER,riFiCATE:HAZ8112001osS'

",

. ','

... .Jft;,:
STEVEN 'L, WI LLIA . ,
P-r~sideht',

"

Cd:
~-~

, P, O. Box 300068

Fern Park, Florida 32730-0068

, ,''(
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WORK STATUS REPORT

': ~. '..

•Employe,. Copy

TYPE OF EXAMINATION: Baseline Examination , UPDATE

EMPLOYEE: Doolan, Colin
SSN: . XXX-XX-8351
DATE OFEXAM: 12J02/2004
EXPIRATIONDATE: 1210212006

COMPANY:. Tr/NUS
POSITION: . Earth Scientist
LOCATION:nINUS-Pittsburgh
SITE: Pittsburgh'

The following recommendati9ns.are based on a'review of one or all of the following: a base history questionnaire. supporting
diagnostic tests, physical examination,and the essential functions of tl1e position applied fOfor occupied by ttJe individual .
named above. . . .'y~s . No Uil(ie~ided

Has the employ'ee any detected medical conditions that would 0
increase his/her risk of'material health impairment from .
occupational exposure in accordance with 29 CFR §1910.120?

Does the employee have any limitations in the use of respirators 0
in accordance with 29 CFR §1910.134?

Izr EJ

o

...........

i.~

.. -:.: .

. .. '. COMMENTS:' .;. St~tus changed to Epennial.

STATUS

-~:~~~:~ :
.. ' " ..;:..... ·>:jhaf1i.mitswot!< asSignments or(the followingbasi~:""',,'

" .

.' .' '.' :;.

l,h~~~·feviewed.the.:nediciJl data of the abOve named employee: and informed· the employee of the results of the medical
. ;e:~amination arid any medical cOnditions that require follow-up examination or treatment.

" ...•:.. :

Name of PhYsicial).:Peter P. Greaney, M.D. Date: 12107/04

.Signatufe:
. WorkCare

." 333 S. Anila Drive. Suite 630. Orange. CA 92868
. (7141978-7488· (600) 455;6155. FAX (714) 456-2154

'. ~.,

,,' '. ;..•..
.~.

'. '.' "

"~ .
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["'tt..] TETRA TECH NUS
~ CERTlFlGATEOF fAAlNlNG

. THIS CERTIFIESiHAT.· .
. ColiI\' A~.Doolan.'

~ suCcessfully complel9dCan 8'hQUtcoorse.Qj insiru<:lton'in
. OSH.tI29 CFR '~'O.I~

GENERAl SITEWORKE!'l"
REFRESHERTRAINING .

piepared and instn,Cled bY Tami Tach NUS. Inc.
. Pirisbur9h~ p~~ylvapia

. December 23, 2004
Oace of Award

senior lnstrud<ir
rrailllg SeMces
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TETRA TECH NUS. INC.
66I.Ande<'ieIl OOve • Pitt~PA ISUO .
Tel 111.921.7090 • fax 411.921.1040· www.tettdte<:hcom .

Dec~mber 3; 2004

Project Number N6878

Commander. SouthernDiVision
NavaJFacilities Engineeririg Command
ATTN: William Gates (Code ES3l)

. P.O. Box 1900'10
North Charleston. SC 294 t 9-90 10

Reference:

SubjeCt

CLEAN Contract No. N62467-94-0-Q888 .
ContraCt Task Order Numbers 0160, 0331. 0343. andilUSj;~"

Personnel ClearanCe for Site Visit

Dear Me Gates:

The purpose of this letter is to inform you of upcoming site activit~s to be Performed by Tetra r ech NUS.Inc. employees under the CLEAN contract. and to attest that ·the individuals identified herein are incompliance with applicable OSHA regulations. This information is being submitted as specified in Section. H.14 of the ComprehensiveLong~TermEnvironmental Action Navy (CLEAN) Contract N62467-94-D0888. Th~ specific O$HA regulations invofved for this project pertain to employee health andsaletytraining and medical surVeillance requirements; asideritified in OSHA 29 CFR 1910.120.

The subject project an<t planned activities include staking locations of irllrusive sampling; •installation/development and sampling of monitoriflg wens; surface water. seep and sedimenl sampling:and soitsampling using DPT ~nd hand augering t~iquesat the NSWCCrane site in Indiana. This isscheduled to be condUcted from December 6. 2004 through December 17; 2004. The individuals that willperform these tasks are employees of Tetra Tech NUS. They will follow these listed health and safetyplans. . .

Health and Safety Plan for Solid Waste Management Unit 7, dated December 2004.prepared under CTO 0160. '. .
Health and Safety Plan for ReRA Facility Investigation at Building 106 Pond (SWMU8)and Roads and Grounds Area (SWMU t 5). dated November 2004. prepared underCr0033t. .

. Health and Safety Plan for Environmentallndicatorlnvestigation for SWM~s 18. 19,20.and the Old Gun Tub Slorage Lot, dated November 2004. prepared under CTO 033 I.
Health and Safety Pfan for Cast High Explosives Fill and B-146 Incinerator. dated August2004. 'prepared under CTO 0343.

. Healt/J and Safety Plan for: Mine Fill A (SWMU 12), Revision I. daled August 2004.prepared under CTO 0357.

These individuals are as follows:

Stan Conti
Jim Goerdt
Terry Rojahn
Donald Westerhoff

••
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TETRA TECH NUS. INC.

.661 Andcrseo~,' Pittsburgh. PA 15120 .
Tel '112.921.7090 • Fax 412.921.4040 • www.tetr.atechcom

-,
. PITT-12-4-QS3

December 30, 2~4

Project Numbers 3961, '1245. 7448. and 6878

Commander. Southern Division
Naval Facilitie~Engin~eringCommand
ATTN: William Gates (Code £S31) ,
P.O. Box 190010
North Chaneston.SC 29419-9010

Reference:

Subject:

CLEAN Contract No. N62467-94·D-Q888. . "',,
ContraCt Task Order Number~0160.'0331.0343, an,¥#,;&

, ,

Personnel Clearance for Site Visit

•

•

Dear Me Gates:

The purPOse (;f this Ii~tie:ds to iniormyOu;o(upCOmj~gsite~tivitie~to,be performed by Tetra Tech NUS.
Inc, enlployee~'·uridert.h~·CLEAN' GontraG( •a~~ to .attest, that, the .individuals"id~tifiedherein,are, in
·C?:mp~i<)J~.wi.thap'p119~~·()SHA'reg~"a~()ns.:.:r:his irlf()rrriatio':lisbeing'sub~itted ·as specified in Section
R 1'401 the ,'CompreJl¢nsive,.LongcTerm', Environmeot<:i!"Action ,NaVY',(CLEAN)'ContraCt N62467-94-D
9888.· The speCifIc O$HA, regu\ationsinvoNed for, !his project pertain .to employee health and' safety ,
training and lTledical surveiilanc¢ iequjrements~ as identified in OSHA 29 CFR 1910.120.

. . . . .

'-roo' sUbjec,i :'proj~l' and;,piaOlled activiliesinclude ,staking 'I~cations' of-intrusive<, sampling:
installatioi1ldevelopment and s3r1)pling of .monitoring wells; surface water. seep 'and sediment- sampling;
i,i'rld s6ii" sampling USIng DPT an~ ha'nd augeriAg. !ec:;:hniques, at the NSWCCrane .site in Indiana. ' This is
'sche.du~edtobe.con~uctedfmmJanua~ 4-28. 20()5. the. individuals that will pefforrilthese tasks' are:
employees of Tetra Tech NUS~ They will tollow these fisted health ~nd safety plans. .

Health .~r'Kt Si!f'ety 'PlanJor Solid Wa$te Manag~~ent Unit 7, dated December 2004.
prepared uOd.er CTO 0160. .
He~lth ~[l~ Safety Plan f9r RCRA. FaCility Investigatiori at Building 106 Pond (SWMU 8)

'and .Roads an~ -Grounds Area (SWMU 15)" dated November 2004, prepared under
CTO.0331: . '
Health .l.nd Safety Plan for E;wir';nmentallndicator investigation forSW~Us 18. t9. 20",
and the Old Gun Tub Storage Lot, dated November 2004, prepared under CTO 0331 .

. Health and Saf~ty Plan iort~st High Explosives Fill and B- t46 Incinerator. dated August
2004. prepared under CTO 0343.
Health and Saf~ty Plan for Mine Fill·A (SWMU 12). Revision 1; dated August 2004..
prepared under CTO 0357.

, These individuals are as follows:

Stan Conti ..
Colin Doolan
Jim Goerdt
Terry Rojahn



TETRA TECH NUS. INC.
661 AnOO>en Drive· Pittsburgh. PA Is120
fel41292U09O· Fax 412921.4040· wwiiv.tetrate<:hcom.,

PITT-2-S-oS0

February 25, 2005

Project"NumbersNl245, N6878. and·00042

Commander. Southern Division
Naval Facilities Engineering Command
ATIN:. William Gales (Code ES31)
P.O. Box 190010
North Charleston. SC 294 19-90 to

.. , ".

'.

Reference:

Subject:

Dear Mr. Gates:

CLEAN Contract No; N62467-94-0-0888
Contracl Task Order Numbers "0331 :~nd 0376

Personnel Clearance fOf Sile Visit

.... ,

The purpose of lhis letter is to inform you of upcoming site activiti~s to be perl9mied by. Tetra Tech NUS.Inc.. employees.tinder IheCLEAN contracl;and' to attest that.the inqividuals idenlif~herein·il.l'e incompliance with applic-able OSHA regulatiOns."·This illformatioriis bel~g sUbmittedas sPeeifie,d,in.$,ection'•. ;HJ4 •oftheCompr~h~nsive long-Term Envirdnmental Action: NavY' (CLEAN)' COfllract N6246.7-94~o-.' 0888~ ,,-.The specific 'OSHA regulalionsinvblved' forlhis' p~ojeCt .pertain to. ~;nployee health and',.safety .•t«lining an(jmediGalsunreillance requiremerits;'as identified in OSHA'29CFR '1910.120.. '. -. '. .::".'" .

The subject project' and planned activities include staking loeations of intrusive' sampling;.instaUalion/developmentand samplin~fofmonitoring wells; surface water, seep and sediment sampling;;a(ld ~oil;sainpling,using. OPT. and hand-.;luge'ong techniques· at the NSWC Crane sIte in Indiana. T/:lis iss<:l:Jeduledto be.conducted·frori:l February 28 through'March 16.2005: The individuals' that wiUperlorm,these tasl<s are.emplqyeesof Tetra TechNUS. Theywill followtheselisted health 'and safety plant
Health and Safety Plan for ACAA Facility Investigation at Building 106 Pond (SWMU Hi'and Roads and Grounds Area (SWMU 15). dat(id'November 2004. 'prepared underCT00331. ,. .

• HeaUh and Safety Plan for Environmental.lndicator fnvestigatiori for SWMUs 18, 19.20.and the Old Gun rub'Storage Lot, dated November 2004, prepared under CTO 033 I -
• Health and Safety Plan for Cast High Explosives FiJI and B- !46 Incinerator, dated August20tH, preparedunderCrO 0343: .

Health and Safety Pfan for Mine Fill A (SWMU 12). ReVision I, dated August 2004.prepared under CT00357.' " . .
Health and Safely Plan for Risk Assessment and' eMS at Solid Waste Managemenl Unit(SWMU) 9. dated February 200S. prepared under CTO 0376.

These individuals are as follows:

Jim Goerdt
r erry Rojahn

•
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• . APPE. ILE G·1 J
RESULTS FOR CHEMICALS AN oJ IN ALL SOIL SAMPLES, RO~ND 1

SWMU 15 (ROADS AND'GROUNDSAREA) •
,NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 135

•
LOCATION 15S8001' 15S8002 15S8003 1.5SS004 ' 15S8005 1588006

ISAMPLE DATE 1219/2004 1218/2004 1219/2004 1'219/2004 121812004 1218/2004
Volatile Organics (ug/kg)
1,1,1,2·TETRACHLOROETHANE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 ' 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002

0.91 U .15580010206 0.938 U 15580020206 0.982 U 155800'30206 1.01 U 1.5580040206 0.995 U 15580050206 1.14 U 15580060206-0

1,l,1·TRICHLOROETHANE 0.8,48 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1,04 U 15550060002
0.91 U 15580010206 0.938 U 15580020206 ' 0.982 U 15580030206 1.0.1 U 15580040206 0.995 U 15580050206 1.14 U 15580060206-0

" )

1,,1 ,2,2·TETRACHLOROETHANE ' 0.846 U 15880010002 1.15 U 15550020002 1.14 U 15550030002 L05'U 15550040002 1.48 U 15850050002 ,1.04 U 15550060002
0.91 U 155Bo010206 0.938U 15580020206 0.982 U 15580030206 1.01 U 15880040206 0.995 U 155800502Q6 1.14 U 15580060206-0

1,1,2·TRICHLOROETHANE, ' 0.846 U 15550010002 1.15 U 15550020002 1.14 U· 15550030002 1.05'U 15550040002 1.48 U 15550050002, 1.04 U 15550060002
0.91 U 155B0010206 0.938 U 15580020206 0.982 U 15580030206 1.Q1 U 15580040206 0.995 U 15580050206 1.14 U 15580060206-0

1,1·0ICHLOROETHANE 0.846U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05,U 15550040002 1.48 Ul 5850050002 1,04 U 15550060002
, 0.91 U 155B0010206 0.938 U 15580020206 0.982 U 15580030206 1.0(U 15880040206 0.995 U 15580050206 1.14 U 15580060206·0

1,1·DICHLOROETHENE 0.846 U 15550910002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15850060002
0.91 U 158B0010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 15580060206·0

l,2,3·TRICHLOROPROPANE 0.846 U 15580010002 . 1.15 U 15550020002 1.14 U 15550030002' 1.05,U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 155B0010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 155B0060206·D

1,2·DI8ROMO·3·CHLOROPROPANE ,0.846 U 15550010002 1.15 U ,15550020002 1.14U 15550030002 . 1..05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 155B0010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 155B0060206-D

1,2·DI8ROMOETHANE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91U 155800-10206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U15580050206 1.14 U 15580060206·0

1,2·DICHLOROETHANE 0.846 U 15550010002 1.15 U 15550020002 1. 14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 15580010206 0.938 U 15580020206 0.982 U 15880030206 1.01 U 15560040206 0.995 U 15580050206 1.14 U 15580060206·0

1,2·DICHLOROPROPANE 0.846 U 15550010002 ' 1.15 U 155500200Q2 1,14 U 15550030002 1.05 U 15550040002 1.48 U 15850050002 1.04 U 15550060002
0.91 U 15580010206 0.938 U 1558.0020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1. 14 U 15580060206-D

2·8UTANONE' 2 J 15550010002 1.15 U 15550020002 1. 14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 15580010206 3 j i 5580020206 ' 0.982 U 15580030206 2 J 15880040206 0.995 U 15580050206 2 J 15580060206·0



APPENDIX TABLE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU15~OADSANDGROUNDSARE~ .
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 135 .

LOCATION 15SB001 15SB002 15SB003 15SB004 15SB005 15SB006
SAMPLE DATE 1219/2004 . 1218/2004 1219/2004 1219/2004 1218/2004 12/8/2004
2·HEXANQNE . 0.846 U 1~8S0010002 1.15 U 15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15880060002

0.91 U 15860010206 0.938 U 15860020206 0.982 U 15860030206 .1.01 U 158130040206 0.995 U 15860050206 1.14 U 15860060206·0

3·CHLOROPROPENE 0.846, U 15880010002 1.15 U 15S80.o;2oQ02 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15850060002
0.91 U 15560010206 0.938 U 15560020206 . 0.982 U 15860030206 1.01 U 15860040206 0.995 U 15560050206 1.14 U 15860060206·D

4'METHYL·2·PENTANONE, 0.846 U 15880010002 t,..15 U 15880020002 1.,14 U 15850030002 1.05 U15880040002 1.48 U 15850050002 'l.04U 15550060002
0.91 U 15860010206 0.'938 U 15880020206 0.982 U 15880030206 1.01 U 15880040206 6.995 U 15880050206 1.14 U 15880060206·0

ACETONE 14 U 15880010002 . 14U 15880020002 6 U 15580030002 5 U 15880040002 13 U 15850050002 27 U 15580060002
48U 15860010206 238U 15880020206 7 8U 15880030206 22 8U 15880040206 168U 15880050206 15 8U 15580060206·0

ACETONITRILE . 33.8 UR 15850010002 46 UR 15880020002 45.8 UR 15850030002 42 UR 15880040002 59.4 UR 15880050002 41.8 UR 1.5850060002
36.4 UR 15880010206 37.5 UR 15880020206 39.3 UR 15580030206 ' 40.5 UR 15580040206 39.8 UR 15880050206 45,5 UR 15860060206·0'

ACROLEIN ' 0.846 UR 15880010002 1.15 UR 15850020002 1.14 UR 15880030002 1.05 UR 15880040002 1.48 UR 15880050002 1,04 UR 15850060002
0.91 UR 15,580010206 0.938 UR 15880020206 0.982 UR 15880030206 1.01 UR 15880040206 0.995 UR 15580050206 1.14 UR 15860060206·0

~

ACRYLONITRILE 0.846 U 158800,10002 '1.15 U 15880020002 1.14 U 15580030002 1.05 U 15850040002, 1.48 U 15580050002 1.04 U 15550060002
0.91 U 15880010206 0.938 U 15880020206 0.982 U 15880030206 1.01 U 15880040206 0.995 U 15880050206 1.14 U 15580060206·D

,

8ENZENE 0.846 U 15850010002 1.15 U 15850020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 15860010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0:995 U 15880050206 1.14 U 15580060206·0

8ROMODICHLOROMETH,A.NE 0.846 U 15580010002 1.15 U 15850020002 1.14 U 15880030002 1.05 U 15580040002 1.48 U 15580050002 1.04 U 15880060002
0.91 U 15880010206 0.938 U 15880020206 0.982 U 15860030206 1.01 U 15880040206 0.995 U 15880050206 1.14 U 15880060206·0

,

8ROMOFORM .. ' 0.846 U .15880010002 1.15 U 15880020002 1.14U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15880060002
0.91 U 15880010206 0.938U 15860020206 0.982 U 15860030206 1.01 U 15880040206 0.995 U 15860050206 1.14 U 15880060206·0

BROMOMETHANE 0.846.U 15880010002 1.15 U 15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15880060002
0.91 U 15860010206 0.938 U 15880020206 0.982 U 15880030206 1.01 U 15880040206 0.995 U 15880050206 1.14 U 15880060206·0

CAR80N 018ULFIDE· 0.846 U 15880010002 1.15U15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15880060002
0.91 U.15880010206 0.938 U .15880020206 0.982 U 15880030206 1.01 U 15880040206 0.995 U 15860050206 1.14 U 15880060206·0

• •.- ./
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RESULTS FOR CHEMICALS ANA <J IN ALL SOIL SAMPLES, ROUND l'

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 135

•
LOCATION 1558001 1558002 1558003 1558004 1558005 1558006
SAM'PLE DATE 1219/2004 1218/2004 1219/2004 1219/2004 1218/2004 12/8/2004
CAR80N TETRACHLORIDE 0.846 U 15,550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002

0.91 U 15560010206 0.938 U 15880020206 0.982 U 15880030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 15580060206·0

CHLOR08ENZENE 0.846 U 15550010002 1.15Y,15550020002 1.14 U 15580030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15880060002
0:91U 15580010206 0.938 U 15580020206 0.982 U 15880030206 1.01 U 15880040206 0.995 U 15580050206 1.14 U 15560060206·0

CHLOROO~ROMOMETHANE 0.846 U 15850010002 1.15 U 15550020002 1.14 U 15850030002 1.05 U 15550040002 1.48 U 15580050002 1.04 U 15550060002,
0.91 U 15560010206 0.938U 15880020206 0.982 U 15880030206 1.01 U 15880040206 0.995 U 15880050206 1.14 U 15580060206·0

. CHLOROETHANE 0.846 U 15550010002 1.15 U 15880020002 1.14 U 15880030002 . 1.05 U 15880040002 ' 1.48 U 15880050002 1.04 U 15580060002
0.91 U 15560010206 0.938 U 15880020206 0.982 U 15880030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 15580060206·0

CHLOROFORM 0.846 U 15550010002 1.15 U '15550020002 1.14 U 15580030002 1.05 U 15850040002 1.48 U 15580050002 1.04 U 15580060002
0.91 U 15860010206 0.938 U 15880020206 0.982 U 15580030206 1.01 U 15880040206 0.995 U 15880050206 1.14 U 15880060206·0

CHLOROMETHANE Q.846 U 15850010002 1.15 U 15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15880060002
0.91 U15580010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15880050206 1.14 U 15880060206·0

CHLOROP,RENE 0;846 U 15550010002 1:15 U 15550020902 . 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15550060002
0;91 U 15560010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 15580060206-0

C15·1 ,2,0ICHLOROETHENE, 0.846 U 15550010002 ' 1.15 U 15880020002 1.14 U 15880030002 1.05 U 1,5850040002 1.48 U 15880050002 1.04 U 15550060002
0.91 U 15880010206 0.938 U 15880020206 0.982 U 15880030206 1.01 U 15880040206 0.995 U 15880050206 1.14 U 15880060206·0

CI5·1,3·0ICHLOROPROPENE 0.846 U 15580010002 ' 1:15 U 15880020002 1,14 U 15880030002 , 1.05 U 15880040002 1.48 U 15880050002 1,04 U 15880060002
0.91 U 15880010206 0.938 U 15580020206 0.982 U15880030206 1.01 U 15580040206 0.995 U 15880050206 1.14 U 15880060206·0

018ROMOMETHANE 0.846 U 15850010002 1..15 U 15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1,04 U 15580060002
0,91 U 15880010206 0.938 U 15880020206 0.982 U 15880030206 1,01 U 15880040206 0,995 U 15880050206 1.14 U 15880060206·0

DICHLOROOIFLUOROMETHANE 0.846 UR 15880010002 1.15 UJ 15850020002 1.14 UR 15880030002 1.05 UR 15880040002 1.48 U ,15880050002 1.04 UJ 15580060002
0,91 UR 15580010206 0.938 U 15880020206 0.982 UR 15580030206 1.01 U 15880040206 0.995 U 15880050206 1.14 U 15880060206·0

ETHYL METHACRYLATE 0.846 U 15880010002 1.15 U 15880020002 1.14 U 15580030002 1.05 U 15880040002 1.48 U 15880050002 1,04 U 15850060002
0,91 U 15880010206 0.938, U 1.5880020206 0.982 U15880030206 1.01 U 15880040206 0,995 LJ 15860050206 U4 U 15880060206·0
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L.OCATION 1556001 15S6002 15S6003 15S6004 15S6005 15S6006
SAMPL.E DATE 1219/2004 1218/2004 1219/2004 121912004 1218/2004 1218/2004
ETHYL8ENZENE 0.846 U 15850010002 1.15 U 15580020002 1.14 U 15880030002 1.05 U 15550040002 1.48 U 15880050002 1.04 U 15850060002

0;91 U 15580010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 15580060206·D

1808UTANOL 33.8 UR 15850010002 46 UR 15550020002 45.8 UR 15550030002 42 UR 15550040002 59.4 UR 15550050002 41.8 UR 15550060002
36.4 UR 15580010206 37.5 UR 15580020206 39.3 UR 15580030206 40.5 UR 15580040206 39.8 UR 155.80050206 45.5 UR 15580060206·D

METHACRYLONITRILE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 15580010206 0.938 U 15580020206 0.982U 15580030206 1.01 U 15580040206 0.995 U 15880050206 1.14 U 15880060206·D

METHYL IODIDE 0.846 U 15550010002 . 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
... 0.91 U 15580010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 15580060206·D

. METHYL METHACRYLATE 0.846 U 15550010002 . 1.15 U 15550020002 1.14' U 15550030002 1.05 U 15550040002 1.48 U 15850050002 1.04 U 15880060002
0.91 U 15560010206 0.938 U 15880020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15580050206 1.14 U 15580060206·D

tv1ETHYL TERT-8UTYL ETHER 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15580040002 '1.48 U 15850050002 1.04 U 15850060002
0.91 U 15580010206 0.938 U 15580020206 0.982 U15580030206 1.01U 15880040206 0.995 U 15580050206 1.14 U 15560060206·D

METHYLENE CHLORIDE 5 J 15580010002 6 J 15880020002 10 J 15880030002 7 J 1'5880040002 4 J 15580050002 4 J 15850060002
7 J 15880010206 2 J15580020206 18 J 15880030206. 11 J 15880040206 1 J 15580050206 3 J 15880060206·D

PROPIONITRILE 33.8 UR .1585001 0002 46 UR 15880020002 45.8UR 15580030002 42 UR 15880040002 59:4 UR 15880050002 41.8 UR 15880060002
36.4 UR 15560010206 . 37.5 UA 15860020206 39.3 UA 15580030206 40.5 UR 15580040206 39.8 UR 15880050206 45.5 UR 15580060206·0

8TYRENE 0.846 U 15850010002 '1.15 U 15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15880060002
0.91 U 15880010206 0.938 U 15580020206 0.982 U 15880030206 1.01 U 15580040206 0.995 U 15880050206 1.14 U 15880060206·0

.
TETRACHLOAOETHENE 0.846 U 15850010002 1.15 U 15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U15850050002 1.04 U 15550060002

0.91 U 15580010206 0.938 U 15880020206 0.982 U 15580030206 1.01 U 15860040206 0.995 U 15860050206 1.14 U 15560060206·0

TOLUENE 0.846 U 15850010002· 1.15 U 15850020002 1.14 U 15550030002 1.05 U 15580040002 1.48 U 15880050002 1.04 U 15580060002
0.91 U 15560010206 0.938 U 15580020206 0.982 U 15580030206 1.01 U 15580040206 0.995 U 15560050206 1.14 U 15580060206·0

TOTAL XYLENE8 0.846 U 15580010002 1.15 U 15880020002 1.14 U 15880030002 1.05 U 15880040002 1.48 U 15880050002 1.04 U 15550060002
. 0.91 U 15580010206 0.938 U 15~80020206 0.982 U 15860030206 1.01 U 15860040206 0.995 U 15860050206 1.14 U 15860060206-D

• •"'"
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RESULTS FOR CHEMICALSAN~ IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA) .
'NSWC CRANE .

CRANE, INDiANA
pAGE 5 OF 135

•
LOCATION 15S8001 15S8002 15S8003 15S8004 15S8005 1558006
SAMPLE DATE 1219/2004 1218/2004 1219/2004 121912004 1218/2004 12/8/2004
TRAN5-1,2·DICHLOROETHENE 0.846U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1,48 U· 15550050002 104 U 15550060002

0.91 U 15580010206 0.938 U 15560020206 0.982 U 1.5560030206 1.01 U 15560040206 0.995 U 15560050206 1.14 U 15560060206·0

TRAN5·1,3-DICHLOROPROPENE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1,48 U 15550050002 1.04 U 15550060002
0.91 U 15580010206 0.938 U 15560020206 . 0.982 U 15560030206 1.01 U 15560040206 0.995 U 15560050206 1.14 U 15560060206·0

TRAN5-1,4-DICHLORO-2-6UTENE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1:05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 15$80010206 0.938 U15560020206 0.982 U 15560030206 1.01 U 15560040206 0.995 U 15560050206 1.14 U 15580060206·0

TRICHLOROETHENE 0;846 U 15550010002 1.15 U' 15550020002 1.14 U 1,s550030002 1.05 U 15550040002 1:48 U 15550050002 1.04. U 15550060002
0.91 U 15580010206 0.938 U 15560020206 0.982 U 15580030206 1.01 U 155600"40206 0.995 U 15580050206 1.14 U 15560060206·0

~ TRICHLOROFLUOROMETHANE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1,48 U 15550050002 1.04 U 15550060002
0.91 U 15580010206 0.938 U 15580020206 2 J 15560030206 1.01 U 15560040206 0.995 U 15560050206 1.14 U 15560060206·0

VINYL ACETATE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1,48 U 15550050002 1.04 U 15550060002
0.91 U 15580010206 0.938 U 15580020206 0.982 U 15580030206 '1.01 U 15580040206 0.995 U 15560050206 1.14 U 15580060206·0

VINYL CHLO~IDE 0.846 U 15550010002 1.15 U 15550020002 1.14 U 15550030002 1.05 U 15550040002 1.48 U 15550050002 1.04 U 15550060002
0.91 U 15580010206 0.938 U 15560020206 . 0.98? U 155~0030206 1.01 U 15560040206 0.995 U 15580050206 1.14 U 15580060206·0

.Semlvolatlle Orqanlcs (uq/kq)
1,2,4,5-TETRACHLOR06ENZENE . 75.5 U 15550010002 89.6 U 15550020002 2~5 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4.U 15550060002

79,4 U 15580060206·0

1,2,4-TRlcHLOR08ENZENE 75.5 U 15550010002 89:6 U 15550020002 295 U 15550030002 . 71.7 U 15550040002 301 U 15550050002 74,4 U 15550060002
79,4 U 15560060206·0

1,2·0ICHLOR06ENZENE 75.5 U 15550010002 89.6 U 15550020002 295 U'15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002. .
79.4 U 15580060206·0

1,3-DICHLOROBENZENE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79,4 U 15560060206·0

l,4,OICHLOROBENZENE' 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030092 71.7 U 15550040002 301 U 15550050002 74,4 U 15550060002
79,4 U 155B0060206·0

1,4-010XANE 113 U 15550010002 134 U 15550020002 440 U 15550030002 107 U 15550040002 450 U 15550050002 111 U 15550060002'
118 U 15560060206·0

..
..
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. RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1
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NSWC CRANE

CRANE, INDIANA
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LOCATION 1558001 . 155.8002 15SB003 1558004 1558005 1558006
SAMPLE DATE 1219/2004 1218/2004 1219/2004 1219/2004 1218/2004 1218/2004
1,4-NAPHTHOQUINONE 75.5 U 15550010002 . 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002

79.4 U 15580060206·0

1A-PHENYLENEDIAMINE 75.5U 15580010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 UJ 15580050002 . 74.4 U 15580060002
79.4 U 15580060206·0

1:NAPHTHYLAMINE 75.5 U 15850010002 89.6 U 15880020002 295 U 15850030002 71.7U 15880040002 301 U 15880050002 74.4 U 15880060002
79.4 U 15880060206·0

2,2'-OXY818(1-CHLOROPROPANE) 75.5 U 15880010002 89.6 U 15880020002 295 U 15550030002 71.7 U 15880040002 301 U 15880050002 74.4 U 15880060002
79.4 UJ 15580060206·0

2,3,4,6-TETRACHLOROPHENOL 75.5 U 15880010002 89.6 U 15850020002 295 U 15580030002 71 .7 U 15880040002 301 U 15550050002 74.4 U 15880060002
79.4 U 15880060206·0

2,4,5·TR ICHLOROPHENOL 75.5 U 15850010002 89.6 U 15880020002 295 U 15550030002 71.7 U 15880040002 301 U 15580050002 74.4 U 15880060002
79.4 U 15880060206·0

.'

2,4,6-TRICHLOROPHENOL 75.5 U 15880010002 89.6 U 15880020002 295 U 15880030002 71..7 U 15880040002 301 U 15880050002 74.4 U 15580060002
79,4 U 15580060206-0

2,4·0ICHLOROPHENOL . . 75.5 U 15580010002 89,6 U 15580020002 295U 15880030002 71.7 U 15550040002 301 U 15550050002 . 74.4 U 15580060002
79.4 U 15580060206·0

2,4-0IMETHYLPHENOL 75,5 U 15550010002 89,6 U 15550020002 295 U 15850030002 71,7 U 15580040002 301 U'l 5580()50002 74.4 U 15580060002
79.4 U 15580060206·0

2,4·0INITROPHENOL 75,5 UJ 15550010002 89,6 U 1.5550020002 295 U 15880030002 71,7 U 15880040002 301 U 15880050002 . 74,4 U 15880060002
79.4 U 15580060206·0

2;6·0ICHLOROPHENOL 75.5 U 15580010002 89.6 U 15880020002 295 U 15550030002 71 ,7.U 15880040002 301 U 15880050002 74.4 U 15580060002
79.4 U. 15880060206·0

2·ACETYLAMINOFLUORENE 75,5 U 15850010002 89.6 UJ 15550020002 295 U 15880030002 71,.7 U 15580040002 301 U15550050002 74.4 UJ 15550060002
79.4 U 15880060206·0

2·CHLORONAPHTHALENE 75,5 U 15880010002 89.6 U 15850020002 . 295 U 15580030002 71,7 U 15880040002 301 U 15880050002 74.4 U 15880060002
79.4 U 15880060206·0

2,CHLOROPHENOL 75.5 U 15880()10002 89.6U 15850020002 295 U 15850030002 71.7 U 15550040002 301 U 15880050002 74.4 U 15850060002
79.4 U 15880060206·0

2·METHYLNAPHTHALENE 21 J 15880010002 94 J 15880020002 100 15880030002 14,1 U 15880040002 111 U 15580050002 170 15850060002
3.85 U 15880010206 47 15880020206 4,05 U 15880030206 3,98 U 15880040206 3,96 U 15880050206 15 J 15880060206-0

2·METHYLPHENOL 75.5 U 15880010002 89.6 U 15880020002 295 U 15880030002 71 ,7 U 15880040002 301 U 15880050002 74.4 U 15880060002
79.4 U 15880060206-0

..

e e: ej
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•
LOCATION 1558001 1558002 1558003 1558004 1558005 1558006
SAMPLE DATE 1219/2004 . 1218/2004, 1219/2004 1219/2004 1218/2004 12/8/2004
2;NAPHTHYLAMINE 75.5 U 15550010002 89.6U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002

79.4 U 15580060206·0

2·NITROANILINE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15580050002 74.4 U 15550060002
79.4 U 15860060206'0

2,NITROPHENOL 75.5 U 155500,0002 89.6 U 15880020002 295·U, 15550030002 71.7 U 15550040002 301 U 15880050002 74.4 U 15850060002
79.4 U 15560060206·0

2·PICOLINE 75.5 U 15550010002 89.6 U 15550020002 295 U 1;;550030002 71 .7 U 15550040002 301 U 15550050002 74.4 U 15850060002
79.4 U 15860060206·0

3&4-METHYLPHENOL 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15580040002 301 U 15550050002 . 74.4 U 15580060002
79.4 U 15860060206·0

3,3'·0ICHLOR06ENZI0INE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U, 15580060002
79.4 U 15860060206·0

3,3'-0IMETHYL6ENZI0INE 75.5 U 15550010002 89,6 UJ 15850020002 295 UJ 15550030002 .71.7 UJ 15550040002 301 UJ 15880050002 74.4 UJ 15880060002
79.4 UJ 15560060206·0

3·METHYLCHOLANTH.RENE 75.5 U 15880010002 89.6 U 15850020002 295 U 15880030002 71.7 U 15850040002 301 U 15580050002 74.4 U 15880060002
79.4 U 15860060206·0

3-NITROANILINE 75.5 U 15550010002 89.6 U 1.5850020002 295 U 15580030002 71.7 U 15550040002 301 U 15850050002 . 74.4 U 15880060002
79.4 U 15860060206·0

4,6-0INITRO·2;METHYLPHENOL 75.5 U 15880010002 89.6U 15850020002 295 U 155500;30002 71.7 U 15550040002 . 301 UJ 1555.0050002 74.4 U 15880060002
79.4 U 15560060206·0

. 4·AMIN06IPHENYL 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15880040002 301 UJ 15550050002 74.4 U 15550060002
79.4 U 15560060206·0

4·6ROMOPl:iENYl PHENYL ETH.ER 75.5 U 15550010002 89.6 U 155500200Q2 295 U 15880030002 71.7 U 15880040002 301 UJ 15550050002 74.4 U 15550060002
79.4 U 15560060206·0

4·CHLORO-3·METHYLPHENOL 75.5 U 15550010002 89:6 U ,15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15560060206-0

4·CHLOROANjLlNE 755 U 15550010002 ,89.6 U 15550020002 295 U 15550030002 71.7 U 15580040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15560060206-0

"

4·CHLOROPHENYL PHENYL ETHER, 75.5 U 15550010002 :89.6U 15550020002 295 U 15580030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
- 79.4 U 15580060206·0

4·NITROANILlNf;: 75.5,U 15550010002 . 89.6 U 15550020002 295 U 15550030002 ,71.7U 15,550040002 301 U 15550050002 74.4 U 15550060002
79:4 U 15560060206·0



APPENDIX TA8LE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 8 OF 135

LOCATION 1558001 1558002 15S8003 15SB004 1558005 1558006
SAMPLE DATE 12/9/2004 12/8/2004 12/9/2004 12/9/2004 12/8/2004 1218/2004
4,NITROPHENOL 75,5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002

79.4 U 15580060206·0

4·NITROQUINOLlNE·1'OXIOE 75.5 UR 15880010002 89.6 UR 15550020002 295UR 15880030002 71.7 UR 15880040002 301 UR 15580050002 74.4 UR 15550060002
79.4 UR 15560060206·0

5·NITRO·O·TOLUIDINE 75.5 U 1.5550010002 89.6 U 15880020002 295 U 15880030002 71.7 U15550040002 301U 15550050002 74.4 U 15550060002
79.4 U 15580060206·0

7,12·0IMETHYL8ENZ(A)ANTHRAC!=NE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 '301 U 15550050002 74.4 U 15550060002
79.4 U 15580060206·0

A,A·DIMETHYLPHENETHYLAMINE 75.5 U 15550010002 89.6U 15550020902 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15580060206-0

ACENAPHTHENE 23015550010002 9 J 15550020002 410 15550030002 14.1 U 15550040002 111 U 15550050002 27.5 U 15550060002
3.85 U 155800'10206 110 15580020206 4.05 U 15580030206 3.98.U 15580040206 3.96 U 15580050206 5 J 15580060206·0

ACENAPHTHYLENE 220 15580010002 40 J 15550020002 1200 15550030002 14.1 U 15550040002 .150 J 15550050002 27.5 U 15550060002
3.85 U 15580010206 3.97U 15580020206 4.05 U 15580030206 3.98 U 15560040206 3.96 U 15560050206 3.91 U 15580060206·D

ACETOPHENONE 75.5 U 15550010002 89.6 U15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 . 74.4 U 15550060002
79.4 U 1.5580060206·0

ANILINE ". 75.5 U 15550010002 8g.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15560060206·0

ANTHRACENE 750 15550010002 75 J 15880020002 1200 15550030002 16 J 15550040002 150 J 15550050002 78 15550060002
3.85 U 15580010206 120 15580020206 4.05 J 15580030206 5 J 15560040206 3.96 U 15580050206 14 J 15560060206·0

ARAMITE 75.5 U 15580010002 89.6 U 15550020002 295U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4U 15550060002
79.4 U 15560060206·0

8ENZO(A)ANTHRACENE 1200 J 15550010002 770 J 15550020002 4600 J 15550030002 14.1 UJ 15550040002 460 15550050002 92 J 15550060002
3.85 UJ.15580010206 100 J 15560020206 15 J 15580030206 3.98 UJ 15580040206 3.96 UJ 15580050206 45 J 15560060206·0

8ENZO(A)PYRENE 130015550010002 . 1100 J 15550020002 1000015550030002 130 15550040002 730 15550050002 27.5 U 15550060002
3.85 U 15580010206 57 15580020206 12 15580030206 3.98 U 15580040206 3.96 U 15580050206 45 J 15580060206·0

6ENZO(8)FLUORANTHENE 150015550010002 . 2100 J 15550020002 12000 15550030002 14.1 U 15550040002 620 15550050002 27.5 U 15550060002
3.85 U 15580010206 80 15580020206 11 15580030206 3.98 U 155800402.06 3.96 U 15580050206 110 J 15580060206·0

8ENZO(G,H,I)PERYLENE 2700155500.10002 850.J 15550020002 13000 '15550030002 1900 15550040002 4700 15550050002 27.5 U 15550060002
3.85 U 15560010206 19 15560020206 6 J 15580030206 3.98 U 15580040206 3.96 U 15580050206 44 J 15580060206·0

6ENZO(K)FtuORANTHENE 75015550010002 2200 J .15550020002 6900 15550030002 14.1 U 15550040002 270 15550050002 27.5 U. 15550060002
3.85 U 15560010206 55 15580020206 1615560030206 3:98 U 15580040206 3.96 U 15560050206 45 J 15580060206·0

•••• .' ..;



• APPE. LEG·1
RESULTS FOR CHEMICALS AN IJIN ALL SOIL SAMPLES, ROUND 1

SWMU .15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 9 OF 135

•
LOCATION 15S8001 15S8002 15S8003 15S8004 15S8005 1558006
SAMPLE DATE 1219/2004 1218/2004 1219/2004 1219/2004 1218/2004 1218/2004
'6ENZYL ALCOHOL 75.5 U 15550010002 89.6 U 15550920002 295 U 15550030002 71.7 L! 15550040002 301 U 15550050002 74.4 U 15880060002'

79.4 U 15560060206·0

615(2·CHLOROETHOXY)METHANE 75.5 U 15850010002 89.6 U 15580020002 295 U 15580030002 71.7 U 15550040002 301 U 15580050002 74.4 U .15880060002
79.4 U 15860060206·0

BI8(2-CHLOROETHYL)ETHER . 75.5 U 15880010002 89.6 U 15550020002 295 U 15850030002 71.7 U 15580040002 301 U 15580050002 74.4 U 15880060002
79.4 U 15560060206·0

615(2·ETHYLHEXYL)PHTHALATE . 75.5 U 15580010002 . 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15880060002
79.4 U 15560060206·0

6UTYL 6ENZYL PHTHALATE 75.5.U 15550010002 89.6. U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15850050002 74.4 U 15550060002
7904 U 15860060206·0

CHLOR06ENZILATE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71:7 U 15880040002 301 U 15580050002 74.4 U 15550060002
79.4 U 15560060206·0

CHRY5ENE 1300J 15550010002 .890 J 15880020002 9500 J 15880030002 14.1 UJ 15550040002 450 15880050002 92 J 15580060002
3.85 U 15560010206 90 1.5560020206 15 15860030206 3.98 U 15560040206 3.96 U 15860050206 71 J 15860060206·0

01·N·6UTYL PHTHALATE 75.5 U 15580010002 89.6 U 15550020002 295 U 15580030002 71 .7 U 15850040002 301 UJ 15850050002 74.4 U 15550060002
79.4 U 15560060206·0

OH-J·OCTYL PHTHALATE 75,5 U 15550010002 89.6 U 15850020002 295 U 15550030002 71.7 U 15850040002 301 U 15880050002 74.4 U 15880060002
79.4 U 15560060206·0

OIALLATE 75.5 U 15.550010002 89.6 U 15550020002 295 U 15850030002 71.7 U 15880040002 301 UJ 15880050002 74.4 U 15850060002
79.4 U 15860060206·0

DI6ENZO(A,H)ANTHRACENE 540 15550010002 250 J 15550020002 3200 15550030002 14.1 U 1.5850040002 111 U 15880050002 27.5 U 15850060002
3.85 U 15560010206 7 J 15860020206 4:05 U 15860030206 3.98 U 15560040206 3.96 U 15860050206 12 J 15560060206·0

016ENZOFURAN . 140 J15850010002 , 89.6 U 15550020002 460 J 15550030002 71.7 U 15880040002 301 U 15580050002 74.4 U 15850060002
79.4 U 15560060206·0

OIETHYL PHTHALATE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15880040002 301 U 15880050002 74.4 U 15550060002
79.4 U 15560060206· 0

DIMETHYL PHTHALATE , 7:5.5 U 15580010002 89.6 U 15859020002 295 U 15880030002 71.7 U 15580040002 301 U 15880050002 74.4 U 15850060002
79.4 U 15860060206·0

OIP ._ _. 75.5 U 15550010002 89:6 U 15880020002 295 U 15880030002 71.7 U 15850040002 301 UJ 15580050002 74:4 U 15580060002' ".
79.4 U 15560060206·0

ETH'(~ METHANE 5ULFONATE . 75.51,) 15550010002 89:6 U 15550020002 295 U 15550030002 71.7 U 15880040002 301 U 15880050002 74.4 U 15550060002
79.4 U 15560060206·0

,-



APPENDIX TABLE (H

RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLE.S, ROUND 1
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 10 OF 135

LOCATION. 1558001 . 1558002 1558003 1558004 1558005 1558006
SAMPLE DATE 1219/2004 1218/2004 1219/2004 1219/2004 12/8/2004 12/8/2004
FLUORANTHENE 3100 15550010002 640 J15550020002 6000 15550030002 23 J 15550040002 330 15550050002 . 110 15550060002

. 3.85 U15560010206 370 15560020206 . 48 15560030206 3.98 U 15560040206 14 15560050206 90 J 15560060206-0

FLUORENE 33015550010002 10 J 15550020002 170 15559030002 14.1 U 15550040002 111 U 15550050002 27.5 U 15550060002
3.85 U. 15560010206 120 15560020206 4.05 U 15560030206 3.98 U 15560040206 4 J 15560050206 5 J 15560060206·0

HEXACHLOR06ENZENE 75.5 U 155500.10002 89.6U 15550020002 295 U 15550030002 71 .7. U 15550040002 301 UJ 15550050002 74.4 U 15550060002
79.4 UJ 15560060206·0

HEXACHLOR06UTADIENE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71 .7 U 15550040002 301 U 15550050002 74:4 U 15550060002
79.4 U 15560060206·0

MEXACHLOROCYCLOPENTAOIENE 75.5 UJ 15550010002 .89.6UJ 15550029002 295 UJ 15550030002 71.7 UJ 15550040002 301 UJ 15550050002 74 ..4 UJ 15550060002
79.4 UJ 15580060206·0

HEXACHLOROETHANE 75.5 U )5550010002 89.6 U 15550020002 .295. U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15580060206-0

HEXACHLOROPROPENE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002

- 79.4 U 15560060206·0

INDENO(1,2,3-CD)PYRENE 190015550010002 . 770 J 15550020002 11000 15550030002 250 15550040002 1200 15550050002 27.5 U 15550060002
3.85 U 15560010206 20 15560020206 6 J 15560030206 3.98 U 15560040206 3.96 U15580050206 38 J 15560060206-0

1500RIN. .. 75.5 U 1555001.0002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 UJ 15550050002 74.4 U 15550060002
79.4 U 15560060206-D

150PHORONE 75.5 U15S50010002 89.6 U .15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002.
79.4 U 15580060206-D

150SAFROLE 75.5 U 15550010002 89.6U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74:4 U 15550060002

. 79.4 U 15560060206·0

KEPONE 75.5UJ 15550010002 . 89.6 UR 15550020002 295 UR 15550030002 71.7 UR 15550040002 301 UA 15550050002 74.4 UR 15580060002
79.4 UJ '15560060206-0

METHAPYRILENE 75.5UJ 15550010002 . 89.6 UJ 15880020002 295 UJ 15850030002 71.7 UJ 15850040002 301 UJ 15850050002 74.4 UJ 15550060002
79.4 UJ 15560060206-0

METHYL METHANE 5ULFONATE 75.5 U 15550010002 89:6 U 15550020002 295 U 15850030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15560060206·0,

N-NITR050-01,N,6UTYLAMINE 75.5 U 15550010002 . 89.6 U 15550020002 295 U 1.5550030002 . 71.7 U15550040002 301 U 15580050002 74.4 U 15550060002
79.4 U 15560060206·0

~-NjTAOSO·DI·N,PROPYLAMINE 75.5 U 15550010002 89.6.U 15550020002 295U 15580030002 71.7 U 15550040002 301 U 15580050002 74.4 U 15580060002
79.4 UJ 15580060206·0..

• •...." ...
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• APPEe ,LE G·1 .
RESULTS. FOR CHEMICALS AN oJ IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE .

CRANE, INDIANA
PAGE 110F 135

•
LOCATION . 15S8001 15S8002 1558003 15S8004 15S8005 1556006
SAMPLE' DATE 1219/2004. ,. 1218/2004 . 1219/2004 1219/2004 12/8/2004 12/8/2004
N~NITR080DIETHYLAMINE 75.5 U 15550010002 89.6 U 15880020002 295 U 15880030002 71.7 U 15880040002 301 U 15880050002 74.4 U 15880060002

.. 79.4 U 158B0060206·D

N·NITR080DIMETHYLAMINE .75.5 U 15880010002 89.6 U 15880020002 295 U 15880030002 71.7 U 15880040002 301 UJ 15880050002 74.4 U 15880060002
79.4 UJ 158B0060206·D

N·NITR080DIPH!=NYLAMINE 75.5 U 15880010002 89:6 U 15880020002 295 U 15880030002 71.7 U 15880040002 301 UJ 15880050002 74.4 U 15880060002
79.4 U 155B0060206·D

N·NITR080METHYLETHYLAMINE 75.5 U 15850010002 89.6 U 15880020002 295 U 15880030002 71.7 U 15880040002 .301 U 15880050002 74.4 U 15880060002
79.4 U 15880060206·D

"N·NITR050MORPHOLINE 75.5 UJ 15880010002 89.6 U 15850020002 295 U 15880030002 71.7 U 15880040002 301 U 15850050002 74.4 U15850060002
79.4 UJ 158B0060206·D

N·NITR080PIPERIDINE 75.5 U 15580010002 89.6 U 15880020002 295.U 15850030002 71 .7 U 15880040002 301U 15880050002 74.4 U 15850060002
.'

79.4 UJ 158B0060206·0

N·NITR080PYRROLIOINE 75.5 U 15580010002 89.6 U 15880020002 295 U 15880030002 71.7 U 15880040002 301 U 15880050002 74.4 U 15880060002
79.4 U 15880060206·0

NAPHTHALENE· 40 15880010002 65 J 15880020002 230 15880030002 14.1 U 15880040002 111 U 15880050002 89 15880060002
3.85 U 155B0010206 42 15880020206 4.05 U 15860030206 3.98 U 158B0040206 3.96 U 155B0050206 13 J 158B0060206·0

..
O,O,O·TRIETHYL PH05PHOROTHIOATE 75.5 U 15550010002 89.6 U 15580020002 295 U 15880030002 71.7 U 15880040002 301 U 15550050002 74.4 U 15880060002

79.4 U 158B0060206·0

:
O·TOLUIOINE 75:5 U 15880010002 89.6 U 15880020002. 295 U 15550030002 71.7 U 15850040002 301 U 15580050002 74.4 U 15850060002

79.4 U 158B0060206·0

P·(OIMETHYLAMINO)AZOBEN~ENE 75.5 U 15580010002 89.6 U 15850020002 295 U 15580030002 71.7 U 15580040002 301 U 15580050002 74.4 U 15880060002
,/ 79.4 U 155B0060206·0

PENTACHLOROBENZENE . 75.5 U 15580010002 89.6 U 15550020002 295 U 15880030002 71.7 U 15580040002 301 U 15850050002 74.4 U 15880060002
79.4 U 15580060206·D

PENTACHLOROETHANE 75.5U 15880010002 89.6 U 15550020002 295 U 15880030002 71.7 U 15880040002 301 U 15550050002 74.4 U 15550060002
I 79.4 U 158B0060206·0

PENTACHLORONITROBENZENE 75.5 U 15880010002 89.6 U 15880020002 295 U 15580030002 71.7 U 15880040002 301 UJ 15880050002 74.4 U 15880060002
79.4 U 155B0060206·D

PHENACETIN 75.5 U 15580010002 89.6 U 15550020002 295 U 15550030002 71.7 U 155.50040002 301 UJ 15550050002 74.4 U 15550060002
79.4 U 15580060206·0

PHENANTHRENE 2800 15850010002 .170 J 15550020002 1300 15580030002 33 15550040002 120 J 15880050002 520 15580060002
3.85 U 15580010206 51015880020206 18 15$80030206 3.98 U 15580040206 10 155B0050206 79 J 155B0060206·D



.APPENDIX TABLE G·1
RESULTS FOR CHEMICALS'ANALYZED INALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 12 OF 135

LOCATION 15SB001 15SB002 .15SB003 15SB004 155B005 155B006
SAMPLE DATE .12i9/2004 121812004 1219/2004 121912004 1218/2004 12/8/2004
PHENOL 75.5 U 15550010002 89.6U 15550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 1555006000~

79.4 U 15560060206·0

PRONAMIOE 75.5 U 15550010002 89.6 U 15550020002 295 U 15550030002 71.7 U 15550040002 301 UJ 15550050002 74.4 U 15550060002
79.4 U 15560060206·0

PYRENE 3900 J 15550010002 790.J 15550020002 14000 J 15550030002 97 J 15550040002 1000 15550050002 190 J 15550060002
3.85 U 15560010206 390 15560020206 61 15560030206 12 15560040206 12 15560050206 110 J 15560060206·0

PYRIOINE 75:5 U 15550010002 89.6 U· 15.550020002 295 U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15560060206·0

5AFROLE· 75.5 U 15550010002 89.6 U. 15550020002 295.U 15550030002 71.7 U 15550040002 301 U 15550050002 74.4 U 15550060002
79.4 U 15560060206·0

. Pesticides PCBs (ug/kg)
4,4'·000

1,4'·00E

4,4'·00T

ALDRIN

ALPHA·6HC

ALPHA·CHLORDANE

AROCLOR,1016

AROCLOR·1221. . .

AROCLOR·1232

AROCLOR·1242

AROCLOR·1248 '. '.

AROCLOR·1254
.' .

AROCLOR·1260

6ETA'8HC···· ':

DELTA·6HC

DIELDRIN ..

• ..j ••



•• . APPE. ILE G·l .
RESULTS FOR CHEMICALS·AN _ IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS NO GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
pAGE 13 OF 135

•
LOCATION 15S8001 1558002 1.558003 15S8004 15S8005 1558006
SAMPLE DATE 1219/2004 1218/2004 1219/2004 1219/2004 121812004 1218/2004
ENDO$ULFAN I

END08ULFAN II

, END08ULFAN 8ULFATE

ENDRIN ALDEHYDE -
ENDRIN KETONE

ENDRIN

GAMMA·8HC (LINDANE)
,.

GAMMA·.CHLORDANE

. HEPTACHLOR EPOXIDE

HEP,:rACHLOR ' ..

METHOXYCHLOR

TOXAPHENE

.Herbicides (uq/kq)
2,4,5·T ' . - 1,52 U 15550010002 . 1,8 U 15550020002 1.48·U 15580030002 1.45 U 15550040002 11.4 U 15580050002 1.5 U 15550060002

1.6 uJ 15880060206·0
2,4,5·TP (5ILVEX) 1.52 U 15550010002 1.8 U 15850020002 1.48 U 15550030002 1.45 U 15580040002 11.4 U 15880050002 1.5 U 15850060002

1.6 UJ 15880060206·0

2,4.~ 1,52 U 15550010002 1.8 U 15850020002 1.48 U15550030002 1.45 U 15580040002 11.4 U 15850050002 1.5 U 15880060002
1.6 UJ 15580060206·D

DIN05EB 1,52 U 15850010002 1.8 U 15550020002 1,48 U 15550030002 1.45 U 15880040002 11.4 U 15550050002 1.5 U .15880060002
1.6 UJ 15880060206·0

HEXACHLOROPHENE 0,958 U 15850010002 1,14 U 15580020002 0.935 U 15880030002 . 0,9tU 15580040002 7.17 U 15880050002 0.944 U 15880060002
- 1.01 UJ 15580060206·D

PENTACHLOROPHENOL 0.507 U 15550010002· 0,602 U 15580020002 0.495 U 15550030002 0.482 U 15850040002 3.8 U 15550050002 0.5 U 15850060002
0.533 UJ '15880060206·0

.inoraanics .(ma/ka)
ALUMINUM. 15600 J 15850010002 19900 J 15880020002 6140 J 15880030002 1890 J 15850040002 1700 J 15880050002 8230 J 15880060002

14300 J 15880060206·D

ANTIMONY ~,36 U 15850010002 1.2 U 15880020002 0.54 U 15880030002 0,11 U 15880040002 0.12 U 15880050002 2.7 J 15880060002
.. ' 0.68J 15880060206-0

AR8ENIC 3.7 J 15880010002 8.4 J .15550020002 20,6 J 15580030002 0.79 J 15880040002 0.98 J 15580050002 7.8 J 15880060002
5.6 J 15880060206·0

..
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LOCATION 155B001 15SB002 15SB003 15SB004 155B005 155B006
SAMPLE DATE 1219/2004 1218/2004 1219/2004 12/9/2004 1218/2004 1218/2004
6ARIUM 42.8 J 15880010002 122 J 15880020002 50:5 J 15880030002 . 16 J 15880040002 16.4 J 15880050002 72.1 J 15880060002

194 J 15580060206·0

8ERYLLIUM 0.38 J 15850010002 2 J 15550020002 0.44 J 15550030002 0.1 U 15580040002 0.1 U 15880050002 0.87 J 15880060002
\ .. 0.98 J 15560060206·0..

CAOMIUM 0.26 U 1555001000? 6.9 J 15880020002 0.59 J 15880030002 0.43 J 15880040002 0.52 J 15880050002 1.1 J 15880060002
0.71 J 15860060206·0

CALCIUM 46900J 15550010002 37300.J 15550020002 230000 J 15580030002 327000 J 15880040002 381000 J 15850050002 92100 J 15880060002
.. 18500 J 15580060206-0

CHROMIUM· 24.2J 15880010002 25 J 15880020002 13.1.J 15850030002 7.2 J 15880040002 6 J15550050002 15,8 J 15880060002
24.3 J 15860060206·0

COBALT .. 1.6J 15880010002 6.8 J 15880020002 2.5 J 15880030002 0.59 J 15880040002 0.67 J 15880050002 4,9 J 15880060002
9.9 J 15880060206·0

COPPER ". 6.2.J 15880010002 15.4.J 1585002Q002 10 J 15550030002 1.4 J 15550040002 1,9 J 15550050002 20.1 J 15880060002
13.1·J 15860060206-0

I.RON· 14500 J 1588001000? 43300 J 15880020002 12500 J 15880030002 1870 J. 15880040002 2200 J 15880050002 23200 J 15880060002
24800 J 15580060206-0

LEAO 6.6 J 15550010002 15 J 15580020002 27.6 J 15550030002 1.7 J 15550040002 4 J 15550050002 29,8 J 15850060002,
20.7 J 15560060206·0

MAGNE51UM : 2160J 15880010002 24.40 J 15850020002 42700 J 15550030002' 6770 J 15550040002 12000 J 15580050002 3390 J 15550060002
2770 J 15880060206·0

..
MANGANE$E 28.6 J 15550010002 414 J 15580020002 156 J 15550030002 69.7 J 15550040002 69.2 J 15880050002 215 J 15880060002

502 J 15560060206·0

MERCURY' 0.014J 15550010002 0.045 J 15880020002 0,017 J 15550030002 0.006 U 15880040002 0,006 U 15880050002 0,031 J 15880060002

NICKEL 7,2 J15550010002 17.6J 15550020002 11.6 J 15550030002 4.2 J 15550040002 5 J 15550050002 14,7 J 15550060002
25.2 J 15580060206·0

POTA55IUM' 1260 J 15880010002 1470 J 15880020002 . 912 J 15880030002 583 J 15880040002 419 J 15880050002 806 J 15880060002
2080 J 15860060206·0

-.:.

0,18 U 15850010002 0.54 J 15550020002 0.99.J 15850030002 0,06 U 15550040002 0,06 U 15550050002 0,41 J 15580060002
0.4 J 15580060206·0

51LVER 0.042 U 15580010002 0.07 U 15550020002 0.35 U 15880030002 0.041 U 15550040002 0.16 U 15880050002 0,09 U 15880060002
0.08 U 15580060206-0

.•,' • .<
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•
LOCATION 15S8001 15S8002 15S8003 15S8004 15S8005 15S8006

. SAMPLE DATE 1219/2004 1218/2004 12/9/2004 . 121912004 1218/2004 12/8/2004

50DIUM 59.8 U 15550010002 150 J 15550020002 269J 15550030002 95.2 J 15550040002 111 J 15550050002 116 J 15550060002
105 J 15580060206·0

THALLIUM 0.19 U 15550010002 0.49 U 15550020002 0.24 U ,15550030002 0.39 U 15550040002 0.06 U 15550050002 0.23 U 15550060002
0.21 U 15580060206·0

TIN . 0.8 U 15550010002 ·0.45 U 15550020002 0.62 U 15550030002 0.28 U 15550040002 0.26 U 15550050002 2.2 J 15550060002
0.61 U 15580060206·0

VANADIUM. 21.7 J 15550010002 40) 15550020002 20.2 J 15550030002 5.3 J 15550040002 5.7 J 15550050002 19.7 J 15550060002
23.5 J 15580060206·0

ZINC 20.6 J 15550010002 626 15550020002 51.8 J 15550030002 22.6 J 15550040002 33.5 J 15550050002 111 15550060002
80.7 J 15580060206·0
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SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE. INDIANA
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LOCATION 15SB007 15SB008 15SB009 15SB010 15SB011 15SB012
SAMPLE DATE 1218/2004 1218/2004 1218/2004 12/8/2004 12/8/2004 12/8/2004
.volatile Organlca (ug/kg)
1,1;1,2·TETRACHLOROETHANE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002

0.891 U 155800702~~ 1.06 U 15580080206 1.13 U 15580090206 1.48 U 15580100206 1.02U 15580110206 1.02 U 15580120206
1 U 15580080610 0.936 U 15580090610 0.998 U 15580100610

1,1,1-TRICHLOROETHANE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 155800-;:0206 1.06 U 15580080206 1.13 U 15580090206 1.48 U 15580100206. . 1.02 U 15580110206 1.02 U 15580120206

1 U 155B0080610 0.936 U.15580090610 0.998 U 15580100610

"
1,1,2,2-TETRACHLOROETHANE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002

0.891 U 15580070206 .1.06 U 15.580080206 1.13 U 15580090206 1.48 U 15580100206 1.02 U 15580110206 1.02 U 15580120206
1 U 15580080610 0.936 U 15580090610 0.998 U 15580100610

1,1,2-TRICHLOROETHANE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15580100002 0.97 U 15850110002 1.06 U 15550120002
0.891 U 15880070206 1.06 U 15580080206 1.13 U 15580090206 1.48 U 15880100206 1.02 U 15880110206 1.02 U 15880120206

1 U 15880080610 0.936 U 15880090610 0.998 U 15880100610

1,1·DICHLOROETHANE 1.04 U 15850070002 0.8 U 15850080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15850110002 1.06 U 15580120002
0.891 U 15880070206 1.06 U15580080206 1.13 U 15580090206 . 1.48 U 15580100206 1.02U 15880110206 1.02 U 15580120206

1 U 15580080610 0.936 U 15880090610 0.998 U 15580100610

1,1·DICHLOROETHENE 1.04 U 15850070002 0.8 U 15850080002 1.31 U 15850090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15880070206 1.06 U 15880080206 1.13 U 15880090206 1.48 U 15880100206 1.02U 15880110206 1.02 U 15880120206

1 U.15580080610 0.936 U 15580090610 0.998 U 15580100610

1,2,3-TRICHLOROPROPANE 1.04U 15850070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15880100002 0.97U 15550110002 1.06 U 15550120002
0.891 U 15880070206 1.06 U 15880080206 1.13 U 15880090206 1.48 U 15580100206 1.02 U 15880110206 1.02 U 15580120206

1 U 15580080610 0.936 U 15580090610 0.998 U 15880100610

1,2-DI8ROMO·3-CHLOROPROPANE 1.04 U 15850070002 0.8 U .15550080002 1.31 U 15580090002 1.29 U 15850100002 0.97 U 15580110002 1.06 U 15880120002
0.891 U J 5880070206 1.06 U 158B0080206 1.13 U 15880090206 1.48 U 15580100206. 1.02 U 15880110206 1.02 U 15880120206

1 U 15580080610 0.936 U 15580090610 0.998 U 15580100610

1,2-DI8ROMOETHANE 1.04 U'15580070002 0.8 U 15850080002 1.31 U 15550090002 1.29 U 15880100002 0.97 U 15550110002 1.06 U 15550120002
0,891 U 15580070206 1.06 U 15580080206 1.13 U 15580090206 1.48 U 15560100206 1.02 U 15580110206 1.02 U 15580120206

1 U 155B0080610 0.936 U 155B0090610 0.998 U 15580100610

1,2·DICHLOROETHANE 1.04 U 15550070002 0.8 U 15.550080002 . 1.31 U 15880090002 1.29 U 15880100002 0.97U 15880110002 1.06 U 15880120002
0.891 U 15880070206 1.06 U 15880080206 1.13 U 15880090206 1048 U 15880100206. 1.02 U 15580110206 1.02 U 15880120206

1 LJ 15580080610 0.936 U 15580090610 0.998 U 15580100610

1,2·DICHLOROPROPANE 1.04 U 15580070002 0.8 U 15850080002 1.31 U 15880090002. 1.29 U 15550100002 0.97 U 15850110002 1.06 U 15850120002
0.891 U 15580070206 1.06 U15580080206 1.13 U 15580090206 1.48 U 1'5580100206 1.02 U 15880110206 1.02 U 15580120206

1 U 15580080610 0.936 U 15880090610 0.998 U 15580100610

2-8UTANONE ·1.04,U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97U 15550110002 22 15550120002
~ 0.891 U15580070206 8 J 15580980206 10 J 15580090206 13 J 15580100206 1.02 U 155601.10206 1.02 U 15580120206

.1 U 15580080610 0.936 U 15580090610 0.998 U 15560100610
.'

•• • .0



• APP. 3LE G·1 .
RESULTS FOR CHEMICALS AN Le.O IN ALL SOIL SAMPLES, ROUND 1
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NSWC CRANE
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•
LOCATION 1558007 15S8008 1558009 15S8010 1558011 15S8012
SAMPLE DATE 1218/2004 . 1218/2004 1218/2'004 1218/2004 1218/2004 12/8/2004
2·HEXANONE 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15880110002 1.06 U 15880120002

0.891 U 15860070206 1.06 U 158600802q6 1.13 U 15860090206 1.48 U 15860100206 . 1.02U 15860110206 1.02.U 15860120206
1 U 15860080610 0.936 U 15860090610 0.998 U 15860100610

3·CHLOROPROPENE 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29U 15880100002 0.97 U 15880110002 1.06 U 15880120002
0.891 U 15860070206 1.06 U15860080206 1.13 U 15860090206 . 1.48 U 15860100206 1.02U 15860110206 1.02 U 15860120206

1 U 15860080610 0.936 U 15860090610 0.998 U 15860100610

4·METHYL·2·PENTANONE 1.04 U 15880070002 0.8 U 15::;;80080002 1.31 U 1.5880090002 1.29U 158.$0100002 0.97 U 15880110002 1.06 U .15880120002
0.891 U 15860070206 1.06 U 15860080206 1.13 U {5860090206 1.48 U 15860100206 1.02 U 15860110206 1.02 U 15860120206

1 U15860080610 0.936 U 15860090610 0.998 U 15860100610

ACETONE 11 U 15880070002 0.8 UJ 15880080002 6 U 15880090002 5U 15880100002 6 U 15880110002 73 J 15880120002
66U 15860070206. 35 U 15860080206 42 U 15860090206 67 J 15860100206 126U 15860110206 11 6U 15860120206

11 U 15860080610 7 U 15860090610 .14 U 15860)00610

. ACETONITRILE 41.6 UR 15880070002 32 UR 15880080002 52.5 UR 15880090002 51.5 UR 15880100002 38.8 UR 15880110002 42.5 UR 15880120002
35.6 UR 15860070206 42;3 UR 15860080206 45.4 UR 15860090206 59.1 UR 15860100206 40.8 UR 15860110206 40.6 UR 15860120206

40 UR 15860080610 37.5 UR 15860090610 39.9 UR 15860100610

ACROLEIN 1.04 U8 15880070002 0.8 UR 15880080002 1.31 UR 15880090002 1.29 UR 15880100002 0.97 UR 15880110002 1.06 UR 15880120002
0.891 UR 15860070206 1.06UR 15860080206 1.13UR 15880090206 1.48 UR 15860100206 1.02 UR 15860110206 1.02 UR 15860120206

1 UR 15860080610 0.936 UR 15860090610 0.998 UR 15860100610

ACRYLONITRILE· 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15880110002 1.06 U 15880120002
0.891 U 15860070206 1.06U 15860080206 1.13 U 15860090206 '1.48 U 15860100206 1.02 U 15860110206 1.02 U 15880120206

.1 U 15860080610 0.936 U 15860090610 0.998 U 15860100610

6ENZENE 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15880110002 1.06U 15880120002.
0.891.U 15860010206 1.06 U 15860080'206 (13 U 15860090206 1.481J 15860100206 1.02U 15860110206 1.02U 15860120206

1 U 15860080610 0.936 U 15860090610 0.996 U 15860100610

6.ROMODICHLOROMETHANE 1.04 U15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29U 15880100002 0.97 U 15880110002 1.06 U 15880120002
0.891 U 15860070206 .. 1.06 U 1586006020.6 1.13 U 15860090206 1.48 U 15860100206 1.02 U 15860110206 1.02 U 158B0120206

1 U 15880080610 0.936 U 15860090610 0.998 U 15860100610

'6ROMOFORM 1.04 U 15880070002 0.8. U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15880110002 1.06 U 15880120002
0.891 U 15860070206 1.06 1J15860080206 1.l3 U 15860090206 1.48 U 15860100206 1.02 U 15860110206 1.02 U 15860120206

1 U 158600806.10 0.936 U 15860090610 0.998 U 15860100610

6ROMOMETHANE 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15880110002 1.06 U 15880120002
a.8eW 15860070206 1.06 U .i 58B0080206 1.13 U 158B0090206 1.48 U158B0100206 1.02 U 158B0110206 1.02 U 158B0120206

1 U 15860080610 0.936 U 15860090610 0.998 U 15860100610

CAR60N DI8ULFIDE 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97U 15880110002 1.06 U 15880120002
1 J .15860070206 i.06 U 15860080206 1.13 U 15860090206 1.48 U 15860100206 1.02 U 15860110206 1.02 U 15860120206

....
.1 U 15860080610 0.936U 15860090610 0.998 U 15860100610

..
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LOCATION 15S8007 15S8008 15S8009 1558010 1558011 1558012
5AMPLE DATE 1218/2004 1218/2004 ..1218/2004. 1218/2004 12/8/2004 12/8/2004
CARBON TETRACHLORIDE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002

0.891 U 15560070206 1.06 U 15560080206 1.13 U 15580090206 1.48 U 15560100206 1.02 U 15560110206 1.02 U 15560120206
1 U 15560080610 0.936 U .15560090610 0.998 U 15560100610

CHLOR06ENZENE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15350100002 . 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15560070206 . 1.06 U 15560080206 1.13 U 15560090206 . 1.48 U 15560100206 1.02U 15560110206 1.02 U 15560120206

1 U 15560080610 0.936 U 15560090610 0.998 U 15560100610

. CHLORODI6ROMOMETHANE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15560070206 1.06 U.1556008Q206 1.13U 15560090206 1:48 U 15560100206 1.02U 15860110206 1.02 U 15560120206

1 U 15560080610 0.936 U 15560090610 0.998 U 15560100610

CHLOROETHANE •1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15580070206 1.06 U 15560080206 1.13 U 15560090206 1.48 U 15560100206 1.02 U 155B0110206 1.02 U 155B0120206

1 U 15560080610 0.936 U 15560090610 0.998 U 15560100610

CHLOROFORM 1.04 U 15550070002 0.8 U 15550080002 1.3.1 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15560070206 1.06 U 15560080206 1.13 U 15560090206 1.48 U 15560100206 1.02 U 1556011(:)206 1.02 U 15560120206

1 U155B0080610 0.936 U 155B0090610. 0.998 U 15560100610

CHLOROMETHANE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97U 15550110002 1.06 U 15550120002
0.89tU 15580070206 . 1.06 U 15560080206 1.13 U 15560090206 1.48 U 15560100206 1.02 U 15560110206 1.02 U 155B0120206

1 U 15560080610 0.936·U 155B0090610 0.998 U 15560100610

CHLOROPRENE 1.04 U 15550070002 0.8 U 15550080002 1.3..1 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15560070206 1.06 U15560080206 1.13 U 155B0090206 . 1.48 U 15580100206 1.02 U ·155B011 0206 1.02U 158B0120206

1 U 15560080610 0.936 U 15560090610 0.998 U 158B0100610 I

CI5:1,2·DICHLOROETHENE 1.04 U 15850070002 0:8 U 15850080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15850120002
0.891 U 155600.70206 1.06 U 15560080206 1.13 U 15860090206 1.48 U 15860100206 1.02 U 15860110206 1.02 U 158B0120206

1 U 15560.080610 0.936 U 15~60090610 0.998 U 15860100610

CI5·1,3·DICHLOROPROPENE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550Q90002 1.29 U 15550100002 0.97 U 15580110002 1.06 U 15850120002
0.891 U 15560070206 1.06 U 15860080206 1. 13 U 15560090206 1.48 U 15560100206 1.02 U 15560110206 1.02 U 15.5B0120206

.1 U 15560080610 0.936 U 15860090610 0.998 U 15860100610

DI6ROMOMETHANE '1.04 U 15550070002 0.8 U 15550080002 1.31 U ·15550090002 1.29 U 15880100002 0.9TU 15880110002 1.06U 15880120002
0.891 U 15560070206 1.06 U 15580080206 . 1.13 U 15580090206 1.48 U 15580100206 1.02 U 155B0110206 1.02 U 15560120206

1 U 15580080610 0.936 U 15860090610 0.998 U·155B0100610

DICHLORODIFLUOROMETHANE 1.04 UJ 15550070002 0.8 UJ 15550080002 1.31 U 15550090002 . 1.29 UJ 15580100002 0.97 U 15550110002 1.06 UJ 15580120002
0.891 U 15580070206 1.06 U 15580080206 1.13 UJ 15560090206 1.48 U 155B0100206 1.02 UJ 15560110206 1.02 UJ 15580120206

1 UJ 15560080610 0.936 UJ 15560090610 0.998 UR. 15560100610

.!;:THYL METHACRYLATE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15850090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15850120002
, 0.8.91 U 155~0.070206 1.06U 155600a0206 1.13 U 15580090206 1.48 U.15560100206 1.02 U 15860110206 1.02 U 15860120206

. 1 U'155600a0610 0.936 U 15580090610. 0.998 U 15560100610

.•.. ~ .~ . .:
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.'
LOCATION 1558007 15S8008 1558009, 1558010 15S8011 1558012
SAMPLE DATE 12/8/2004 1VS/2b04 . 12/8/2004 1218/2004 . 12/8/2004 12/8/2004
ETHYL8ENZENE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1;06 U 15550120002

0,891 U 15580070206 1.06 U 15580080206 1.13 U 15580090206 1.48 U 15580100206 1,02U 15580110206 1.02 U 15580120206
1 U 15580080610 0;936 U 15580090610 0.998 U 15580100610

1508UTANOL 41.6 UA 1555007Q002 32 UA 15550080002 52.5 UR 15550090002 51.5 UR 15550100002 38.8 UR1555011 0002 42.5 UR 15550120002
35.6 UA 15580070206 42.3 UA 15580080206 45.4 VA 15580090206 59.1 UA15580100206 40.8 UA 155B0110206 40.6 UA 15580120206

40 UA 155B0080610 37.5 UR 155B0090610 39.9 UA 15580100610

METHACAYLONITAILE 1.04U 15550070002 . 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0,97 U 15550110002 1.06 U 15550120002
" 0.891 U 155B0070206 1.06 U 155B0080206 1,.13 U 15580090206 1.48 U 155B0100206 1.02U 155B0110206 1.02 U 15580120206

1U 15580080610 0.936 U. 15580090610 0.998U,155B0100610

METHYL IODIDE , 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 ' 1.29U 15550100002 0.97 U 15580110002 1.06 U 15550120002
0.891 U 15880070206' 1.06 U 15880080206 , 1.13 U 15580090206 1.48 U 158B0100206 1.02 U 158B0110206 1.02 U 15580120206

" 1U 15580080610 0.936 U 158B0090610 0.998 U 15880100610

METHYL METHACAYLATE 1.04 U 15850070002 0.8 U 15880080002 1.31 U 15580090002 1.29 U 15880100002 0.97 U 15880110002 1.06 U 15550120002
. 0.891 U 15580070206 1.06 U 158B0080206 1.13 U 15880090206 1.48 U 15880100206 1.02 U 158BO11 0206 1.02 U 15880120206

1 U 158B0080610 0.936 U 155B0090610 0.998 U 155B0100610

METHYL TEAT·BUTYL ETHEA 1.04 U 15580070002 0.8 U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15550110002 1.06 U 15580120002
0.891 U 158B0070206 1.06 U 15880080206 1.13 U 158B0090206 1.48 U 158B0100206 1.02 U 158B0110206 1.02 U 15580120206

1 U 155B0080610 0.936 U 15580090610 0.998 U 15580100610

METHYLENE CHLOAIDE 4 J 15550070002 3 J15550080002 8 J 15850090002 3 J'15550100002 1 J 15550110002 1.06 UJ 15550120002
0.891 U 155B0070206 6 J 15580080206 5 J 155S0090206 7 J 155B0100206 1.35 J 15580110206 1.02 U 15580'120206

5J 155B0080610 4 J 155B0090610 10 J 15580100610
.'.

PAOPIONITAILE 41.6 UA 15850070002 . 32 UA 15880080002 ' 52.5 UA 15880090002 51.5 UA 15880100002 38.8 UA 15880110002 42.5 UA 15880120002
.. 35,6UR 15580070206 42.3 UR 15580080206 45.4 UR 15580090206 59.1 UR 155B0100206 40.8 UR 15580110206 40.6 UR 15580120206

40 UA 15880080610 37.5UA 15880090610 39.9 UA 15880100610

8TYAENE 1.04 U15880070002 0.8 U 15880080002 1.31 U 15880090002 1.29 U 15880100002 0.97 U 15880110002 1.06 U 15880120002
0.891 U 15580070206 1.06 U 15880080206 1.13 U 15580090206 1.48 U 15580100206 1.02 U 15580110206 1.02 U 15580120206

1 U 15880080610 0:936 U 15860090610 0.998 U 15880100610

TETAACHLOAOETHENE, 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15550090002 1.29 U15S80100002 0.97 U 15850110002 1.06 U 15580120002
0.891 U 158B0070206 i .06 U 15880080206 1.13 li 158B0090206 1.48 U 158B0100206 1.02 U 158B011 0206 1.02 U 155B0120206

i U 15580080610 0.936 U 155B009061O 0.998 U 155B0100610
.'

TOLUENE 1.04 U 15880070002 0.8 U 15550080002 1.31 U 15850090002 1.29 U 15550100002 0.97 U 15580110002 1.06 U 15550120002
" 0.891 U 158B0070'206 1.06 U 15880080206 t: 13 U 15880090206 1.48 U 15880100206 1.02 U 15880110206 1.02 U 15880120206

1 U 15580080610 0.936 U 15860090610 0.998 U 15880100610.
TOTAL XYLENE5 1.04 U 15850070002 . 0.8 U 15850080002 1.31 U 15880090002 1.29 U 15850100002 0.97 U 15580110002 1.06 J 15850120002

0.891 U 15880070206 1.06 U ~,58B,9080206 1.13'U 158B0090206 1.48 U 15880100206 1.02 U 158B0110206 1.02 U 158B0120206
. 1. U'155B0080610 0.936U 15880090610 0.998 U 15580100610



APPENDIX TABLE G·1
RESULT5 FOR CHEMICALS ANALYZEO IN ALL.50IL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
N5WC CRANE.

CRANE, INDIANA
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LOCATION 15SB007 15SB008 155B009 155B010 15SB011 155B012
5AMPLE DATE 1218/2004 1218/2004 1218/2004 1218/2004 1218/2004 12/8/2004
TRAN8-1,2-DICHLOROETHENE 1.04 U 15580070002 0.8 U 15880080002 1.31 U 15550090002 1.29 U 15580100002 0.97U 15580110002 1.06 U 15550120002

0.891 U 15580070206 1.06 U 15880080206 1.13 U 1.58B0090206 1.48 U 15880100206 1.02 U 15580110206 1.02 U 15580120206
1 U 15880080610 0,936 U 15580090610 0.998 U 15880100610

TRAN5·1,3·DICHLOROPROPENE 1.04 U 15880070002 0.8 U 15880080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 1558.0070206 1.06 U 15880080206 1.13 U 158B0090206 1.48 U 15880100206 1.02 U 15880110206 1.02 U 15580120206

1 U 15580080610 0,936 U15580090610 0.998 U 15580100610

TRAN5·1,4·DICHLORO-2·8UTENE 1.04 U 15550070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15580070206 1.06 U·15580080206 1.13 U 15580090206 (48 U 15580100206 1.02 U 15580110206 1.02 U 15580120206

1 U 15580080610 0.936 U 15580090610 0.998 U 15580100610

TRICHLOROETHENE 1.04 U 15550070002 0.8·U 15580080002 1.31 U 15850090002 1.29 U 15850100002 0.97 U 15550110002 1.06 U 15550120002
0.891 U 15580070206, 1.06 U 15580080206 1.13 U 15580090206 1.48 U 15880100206 1.02U 15580110206 1,02 U 155B0120206

1 U 15880080610 0.936 U15580090610 0.998 U 15880100610

TRICHLOROFLUOROMETHANE· 1.04 U 15580070002 0.8 U 15550080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15850120002
0.891 U 15580070206 1.06 U 15580080206 1.13 I.J 15580090206 1.48 U 15580100206 1.02U 15580110206 1.02 U 155B0120206

1 U 15880080610 0.936 U 15580090610 0.998 U 15880100610

VINYL ACETATE 1,04 U 15550070002 . 0.8 U 15850080002 1.31 U 15880090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002..
.0.891 U 15580070206 1.06 U 15880080206 1.13 U 15580090206 1.48 U 15880100206 1.02 U 15580110206 1.02 U 15580120206

1 U 15880080610 0.936 U 15580090610 0.998 U 15580100610

VINYL CHLORIDE 1.04 U 15550070002 0.8 U 15580080002 1.31 U 15550090002 1.29 U 15550100002 0.97 U 15550110002 1.06 U 15550120002
0,891 U 15580070206 1,06 U 15580080206 ·1.13 U 15580090206 1.48 U 15880100206 1.02U 15880110206 1.02 U 15880120206

1 U 15580080610 0.936 U 15580090610 0.998 U 15580100610

Semlvolatile Orqanics (ug/kg)
1,2,4,5;TETRACHLOR08ENZENE 83,9 U 15550070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15580100002 77.4 U 15880110002 81.8 U 15580120002

82.3 U 15580080206 87.4 U 15580090206 86.9 U 15580100206
80.8 U 15580080610 80.4 U 155B0090610 81.5 U 15580100610

. 1.2,4-TRICHLOR08~NZENE 83.9 U 15850070002 75.5 U 15850080002 72.1 U 15550090002 158 U 15880100002 77.4 U 15850110002 '81.8 U 15550120002
82.3 U ,15880080206. 87.4 U 15580090206 86.9 U 15580100206
80.8 U:·15580080610 80.4 U 155B0090610 81.5 U 15580100610

1,2·DICHLOR08ENZENE 83.9 U 15550070002 ·75.5 U15550080002 72.1 U15550090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15550120002
82.3 U 155B0080206 87.4 U 15580090206 86.9 U 15580100206

" 80.8 U 15580080610 .80.4 U 15580090610 81.5 U 15580100610
1,3·DICHLOROBENZENE 83.9 U 15550070002 75.5 U 15580080002 72.1 U 15550090002 158 U 15550100002 77.4 U 15850110002 81.8 U 15580120002

82.3 U 15880080206 87.4 U 15880090206 86.9 U 15580100206
80.8 U 155B0080610 80.4 U 15580090610 81.5 U 15580100610

1,4·DICHLOROBENZENE 83.9 U 15550070002 75.5 U 15550080002 72.1 U 1.5550090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15850120002
82.3 U 15580080206 87.4 U 15580090206 86.9 U 155B0100206
80.8 U 15580080610 80.4 U 15580090610 81.5 U 15580100610

1,4·DIOXANE 125 U 15850070002 113 U 15580080002 108 U 15550090002 236 U 15550100002 115U 15550110002 122 U 15550120002
123 U.15580080206 130 U 15580090206 130.U 15580.100206 .
121 U15580080610 120 U 15580090610 122 U. 15880100610

•• .' .'
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RESUl.TS F.OR CHEMICAl.S AN ... .,) IN Al.l. SOIl. SAMPl.ES, ROUND 1
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CRANE, INDIANA
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•
l.OCATION 1558007 1558008 1558009 1558010 1558011 1558012
5AMPl.E:DATE 12/8/2004 121812004 ' 1218/2004 121812004 1218/2004 12/8/2004
l,4·NAPHTHOQUINONE 83,9 U 15550070002 7.5,5 U ,15880080002 72,1 U 15880090002 ' 158 U 15880100002, 77.4 U 15880110002 81.8 U 15880120002

82.3 U 15880080206 ' 87.4 U 15880090206 86,9 U 15880100206
,

80;8 U 15580080610 80.4 U 15880090610 81.5 U 15880100610
1,4·PHENYLENEDIAMINE 83.9 U 15880070002 ' 75.5 U 15880080002 72.1 ,U 15880090002 ' 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002

82:3 U 158'S0080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

l·NAPHTHYLAMINE 83.9 U 15880070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

2;2'·OXY818(.1·CHLOROPROPANE) 83.9 U 15880070002 75.5 U 15880080002 , 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
. 82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15886080610 80.4 U 15880090610 ' 81.5 U 15880100610

2,3,4,6·TETRACHLOROPH.ENOL 83.9 U,,15880070002 75.5 U15880080002 72.1 U 15880090002 '158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82:3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U15880080610 80.4 U 15880090610 81.5 U 15880100610

2,4,5·TRICH~OROPf-jENOL 83.9 U ,15880070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U' 15880120002
82.3 U 15580080206 87.4 U 1588009.0206 86.9 U 15880100206'
80.8 U 15880080610 80.4 U 15880090610 8i.5 U15880100610

2,4,6·TRICHLOROPHENOL 83.9 U 15880070002 75.5 U 15880080002 72.1 U 15880090002 158 U.15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
'80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

2,4·DICHLOROPHENOL ' 83.9 U 15880070002 75.5U ,15880080002 72.1 U, 15880090002 158 U 1.5880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15$80080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

2,4·DIMETHYLPHENOL 83.9 U 15880070002 75.5U 15880080002 72.1 U 15880090002 158 U15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U15880080206 87.4 U15880090206 86.9 U 15880100206
80.8 U'15880080610 80.4 U 15880090610 81.5 U 15880100610

2,4·DINITROPHENOL 83.9U 15880070002 75.5 U 158800~0002 n 1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002

, ' 82.3 U 15880080206 87.4 U ,15880090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

2,6·DICHLOROPHENOL 83.9 U 15880070002 75.5 U 15880080002 n 1 U 15880090002 • 158 U 15880100002 77.4U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86,9' U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

2~ACETYLAMINOFLUORENE 83.9 U 15880070002 75.5 UJ 15880080002 72: 1 UJ15880090002 158 UJ 15880100002 77.4 UJ 15880110002 81.8 UJ 15880120002
82.3 UJ 15880080206 87.4UJ 15880090206 86.9 UJ 15880100206'
80.8 UJ 15880080610 80.4 UJ 15880090610 81.5 UJ 15880100610

2·CHLORONAPHTHALENE 83.9 U 15880070002 75.5 U 15880080002 n lU 15880090002 ,158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

2·CHLOROPHENOL 83.9 U 15880070002 75.5 U 158.800aOO02 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15580090206 86.9 U 15880100206
80.8U 15880080610 80.4·U 15880090610 81.5 U1588'010061O

2; APHTHALENE 590 J 15880070002 31 J 15880080002 14.2 UJ 15880090002 15.6UJ 15880100002 7 J 15880110002 4.03 UJ 15880120002
27 15880070206 4.05 UJ 15580080206 4.3 UJ 15880090206 4.28 UJ 15880100206

3.98 UJ 15880080610 3.96 UJ 15880090610 4.01 UJ 15880100610
2·METHYLPHENOL 83.9 U 1588.0070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15880100002 ,77.4 U 15880110002 81.8 U 15880120002

". 82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 158B0100610



. . APPENDIX TABLE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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LOCATION 15SB007 15SB008 15S8009· 15S8010 15S8011 15S8012
SAMPLE DATE 1218/2004 1218/2004 1218/2004 12/8/2004 121812004 1218/2004
2-NAPHTH,YLAMINE 83.9 U 15550070002 75.5 U 15550080002 72.1 U 15550090002 158 U 15550100002 77.4-U 15550110002 ,81.8U 15550120002

~2:3 U 15580080206 87.4 U 15580090206 86.9 U 15580100206
80.8U 15580080610 80.4 U 15560090610 81.5 U 15560100610

2·NITROANILINE 83.9 U15550070002 75.5 U 15550080002 72.1 U 15550090002 158 U 15550100002 77.4 U 15550110002 81,8 U 15580120002
82.3U 15560080206 87.4 U 15560090206 86.9 U 15860100206
80.8 U 15580080610 80.4 U 15880090610 81.5 U 15560100610

2·NITROPHENO~ . 83.9 U 15550070002 75.5 U 15550080002 72.1 U 15550090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15850120002
, 82.3 U 15560080206 87.4 U 15580090206 86.9 U 15560100206

80.8 U 15560080610 80.4 U 15580090610 81.5 U 15880100610
2·PICOLINE 83.9 U 15550070002 75.5 U 15550080002 72.1 U 15850090002 158 U 15580100002 77.4U 15550110002 81,8 U 15550120002

82.3 U15880080206 87.4U 15580090206 86.9 U 15880100206
80.aU 155B0080610 80.4 U 155B0090610 81.5 U 155B0100610

3&4·METHYLPHENOL 83.9 U 15550070002 75.5 U 15550080002 no 1 U 15550090002 158 U, 15550100002 77.4 U 15550110002 81.8 U 15580120002
82.3 U 15880080206 87.4 U 155B0090206 86.9 U155B0100206
80.8 U158B0080610 80.4 U 155B0090610 81.5 U 158B0100610

3,3'·DICHLOROBENZIDINE 83.9 U 15550070002 75.5UJ 15550080002 72.1 UJ 15550090002 1.58UJ 15880100002 77.4·U 15580110002 81.8 U 15SS0120002
82.3U 158B0080206 87.4 U 15SB0090206 86.9 UR 15SB0100206
80.8 U 1.5580080610 80.4 U 155B0090610 81.5 U 15580100610

3,3'·DIMETHYL8ENZI,DINE 83.9U 15550070002 75.5 UJ 155S908OOO2 72.1 UJ 155S0090002 158 UJ 15SS0100002 77.4 UJ 15S50110002 81.8 UJ 15SS01~0002

82:3 UJ 155B0080206 87.4 UJ 155B0090206 86.9 UJ 155B0100206
80.8UJ 15SB0080610 80.4 UJ 155B0090610 81.5 UJ 15SB0100610

3·METHYLCHOLANTHRENE 83.9 U 15550070002 75.5 U 15S50080002. 72.1. U 15550090002 158 U 15550100002 77.4 U 15550110002 81,8 U 15550120002
82.3 U 158B0080206 87.4 U 15580090206 86.9 U 15580100206
80.8 U 15580080610 80.4 U 158B0090610 ' 81'.5 U 155B0100610

3·NITROANILINE , 83.9 U 15550070002 75.5 U 15850080002 72.1, U 15850090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15550120002
82.3 U 155B0080206 87.4 U 155B0090206 .86.9 U 15S80100206
80.8 U 158B0080610 80.4 U'155B0090610 81.5 U 158B0100610

4,6·DINITRO·2-METHYLPHENOL ' 83.9 U 15550070002 75.5 U 15850080002 72.1 U 15550090002 158 U 15S80100002 77.4.U 15850110002 81.8 U 15550120002
82.3 U 15580080206 87.4 U 15580090206 86.9 U15580100206
80.8 U 15580080610 80.4 U'155B0090610 81.5 U 158B0100610

4·AMINOBIPHENYL 83.9.U 15550070002 75.5 U 155S0080002 72,1 U 15550090002 158 U 15SS0100002 77.4 U 15550110002 81:8 U 15SS0120002
82.3 U 1'5580080206 87.4 U 155B0090206 86.9 U 158B0100206
80.8 U 15560080610 80.4 U 158B0090610 81,5 U 15560100610

4·8ROMOPHENYL PHENYL ETHER 83.9,U 15550070002 ,75.5 U 15550089002 72.1 U 15850090002 158 U 15880100002 77.4 U 15550110002 81.8 U 15550120002
82.3 U 15680080206 87.4 U 155B0090206 86.9 U 155B0100206
8·0.8U 15560080610 80.4 U 155130090610 81.5 U 155B0100610

4·CHLORO·3-METHYLPHENOL 83.9 U 15880070002 75.5 U .15550080002 . 72.1 U 15850090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15S50120002
82.3U 155BO'o80206 87.4 U 155B0090206 86.9 U 155B0100206
80.8 U 15860080610 80.4 U'15560090610 81.5U 1558'0100610

4·CHLOROANILINE 83.9 U 15550070002 75.5 U 15850080002 72.1 U 155S0090002 158 U 15550100002 77.4 U 15550110002 81.8 U15550 120002
82.3 U 155B0080206 87.4 U 15860090206 86.9 U 15880100206
80.8 U 155B0080610 80.4 U 15'SB0090610 81.5LJ 155B0100610 I

4·CHLOROPHENYL PHENYL ETHER 83.9 U 15550070002 75.5 U15580080002 72.1 U 15550090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15550120002
82.3 U 15580080206 87.4 U 155B0090206 86.9 U 155B0100206
80.8 U 158800eo610 80.4 U 155B0090610 81.5 U 15580100610

4·NITROANILINE 83.9 U 155~0070002 75.5 U 15850080002 72.1 U 15850090002 158 U 15550100002 77.4 U 15550110002 81.8 U.15550120002
82.3 U15580080206 87.4 U 155B0090206 86.9 U 15580100206
80.8 U 15580080610 80.4 U 15S60090610 81.5 U '155B0100610

••• .':. •



• . APP. BLE G·l
RESULTS FOR CHEMICALS A ...J IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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••
LOCATION. 1558007 15S8008 15S8009 15S8010 15S8011 1558012

. SAMPLE DATE 1218/2004 ·1218/2004: 12/8/2004 121812004 1218/2004 12/8/2004
4-NITROPHENOL 83.9 U 15880070002 75.5 U 15880080002 72. 1 U 15880090002 158 U 15880100002 77,4U 15880110002 81.8 U 15880120002

82.3 U 15880080206 87.4 U 15880090206 86.9U 15880100206
80.8 U 15880080610 80,4 U 15880090610 81.5 U 15880100610

.4·NITROqUINOLlNE·1·0XIDE 83.9 UR 15880070002 75:5 UR15880080002 72:1 UR 158$0090002 158 UR 15880100002 . 77,4 UR 15880110002 81.8 UR 15880120002
82.3 UR 15~:JBOO80206 87,4 UR 15880090206 86.9 UR 15880100206
80.8 UR 15880080610 80A UR 15880090610 81.5 UR15880100610

5·NITRO-O·TOLUIDINE 83.9 U 15880070002 . 7.?5 U 15880080002 72.1 U 15880090002 . 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86;9 U 15880100206

~

80.8 U 15860080610 80.4 U 15880090610 81.5 U 15880100610
7, 12·DIMETHY~8ENZ(A)ANTHRACENE 83.9 U15880070002 75,5 U·15880080002 ·72.1 U 15880090002 158 U 15880100002 77,4 U 15880110002 81.8 U 15880120002

82.3 U15880080206 87.4 U 15880090206 86.9 U 158801.00206
8·0.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

A,A·DIMET,HYLPHENETHYLAMINE 83.9 U 15880070002 75.5 U 158$0080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

ACENAPHTHENE . 4.13 UJ 15880070002 7;43 UJ15880080002 14.2 UJ 15880090002 15.6 UJ 15880100002 3.81 UJ 15880110002 4.03 UJ 15880120002
3.87 U 15880070206 4.05 UJ 15880080206 4.3 UJ 15880090206 4.28 UJ 15880100206'

3.98 UJ 15880080610 3.96 UJ 15880090610 4.01 UJ 15880100610
ACENAPHTHYLENE 4;13 UJ 15880070002 8 J 15$80080002 23 J 158800.90002 15.6 UJ 15880100002 4 J 15880110002 4.03 UJ 15880120002

3.87 U 15580070206 4.95 UJ 15880080206 4.3 UJ 15880090206 4.28 UJ 15880100206
3.98 UJ 15880080610 ' 3.96 UJ 15860090610 4.01 UJ 15880100610

ACETOPHENONE 160 U 15880070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 100 U 15880120002

.'. 82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
130 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

ANILINE 83.9 U .15880070002 75.5 U,158S0080002 72.1 U 15880090002 158 U 15880100002 77,4 U15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U15880080610 80,4 U15880090610 81.5 U 15880100610

ANTHRACENE 24 15880070002 10 J 15880080002 17 J 15880090002 15.6 U 15880100002 3.81 U 15880110002 4.03 U 15880120002 .
3.87 U 15880070206 4.05 U 15880080206 4.3 U 15880090206 4.28 U 15880100206

3.98 U 15880080610 3.96 U 15880090610 4.01 U 15880100610
ARAMITE 83.9 U 15880070002 75.5 UJ 15880080002 72.1 UJ 15880090002 158 UJ 15880100002 77.4 U 15880110002 81.8 U 15880120002

82.3 U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15880080610 80,4 U 15880090610 ·81.5U 15880100610

8ENZO(A)ANTHRACENE 27 15880070002 47 15880080002 20 J15880090002 15.6 U 15880100002 1815880110002 8 J 15880120002
3.87 UJ 15580070206 4.05 U1"5880080206 4.3 U 15880090206 4.28 U15880100206

3.98 U 15880080610 3.96.U 15880090610 4.01 U 15880100610
. 8ENZO(A)PYRENE 2.1 15880070002 . 44 15880080002 14.2 U 15880090002 15.6 U 15880100002 23 15880110002 4.03 U 15880120002

- 3.87 U 15880070206 4.05 U'15880080206 4.3 U 15880090206 4.28 U 15880100206
3.98 U 15880080610 3.96 U15880090610 4.01U 15880100610

6ENZO(B)FLUORANTHENE 4.13 U 15880070002 60 15880080002 14.2U 15880090002 15.6 (J 15880100002 24 15880110002 17 15880120002
3.87 U15880070206 4:05 U 1~8Eici080206 4.3U 15880090206 4.28 U 15880100206

3:98 U 15880080610 3,96 U .15880090610 4.01 U 15880100610
8ENZO(C;;.H,I)PERYLENE 4, 13.U '15880070002. . '. 85 158800800.02 14.2 U 15880090002 15.6 U 15880100002 301588011000.2 4.03 U 15880120002

3,87 U 15880070206 4.05 U 15860080206 4.3 U 15880090206 4.28 U 15860100206
3.98 U 15880080610 3.96 U 15880090610 4:01 U·.15880100610

,

6ENZC?~K)FLUORANTHENE 4.13 U 15880070002 40 1588Q080002 14.2 U 15880090002 15.6 U 15880100002 1615880110002 11 15880120002
3.87 lj' i 5860070206 4.05 U 15880080206 4.3 U 15580090206 4.28 U 15880100206

.~. . 3.98 U 15880080610 3.96.U 15880090610 4.01 U 15880100610
..



APPENDIX TA8LE G-1 "
• RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

. SWMU 15 (ROADS AND GROUNDS AREA)
. NSWC CRANE
CRANE, INDIANA
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LOCATION 15S8007 15S8008 , 15S8009 15S8010 15S8011 15S8012
SAMPLE DATE 1218/2004 1218/2004· 1218/2004 1218/2004 1218/2004 1218/2004
8ENZYL ALCOHOL . 83.9 U 15550070002 75.5 U 15550080002 72.1 U 15550090002 158 U 15850100002 77.4 U 15550110002 .81.8 U 15550120002

82.3 U 15880080206 87.4 U 158'80090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15580090610 81.5 U 15580100610

818(2'CHLOROETHOXY)METHANE 83,9 U 15580070002 75.5U 15880080002 72.1 U15580090002 158 U 15550100002 77.4 U 15850110002 81.8 U 15850120002
82.3 U 15880080206 87.4 U 158B0090206 86.9 U 15880100206
80.8 U 15880080610 80.4 U 15580090610 81.5 U 15580100610

818(2·CHLOROETHYLjETHER 83.9 U 15550070002 75.5 U 15580080002 72.1 U 15550090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15550120002
. 82.3 U 15880080206 87.4 U 15880090206 86;9 U 15880100206

80.8 U 15580080610 80.4 U 15580090610 81.5 U 15580100610
8IS(2·ETHYLHEXYL)PHTHALATE 120 J 15580070002 79 J 15880080002 72.1 UJ 15880090002 158 UJ 15880100002 77.4 U 15550110002 250 J 15550120002

82.3 U15880080206 110 J 158800902013"" 86.9 U 15580100206
80.8 U 15880080610 80.4 U 15580090610 81.5 U15880100610

8UTYL8ENZYL PHTHALATE 83.9 U 15850070002 75.5 UJ15880080002 72.1 UJ 15850090002 158 UJ 15850100002 77.4 U 15850110002 81.8 U 15550120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U 15580100206
80.8 U 15880080610 80.4 U 15580090610 81.5 U 15580100610

CHLOR08ENZILATE 83.9 U 15580070002 75.5 UJ 15580080002 72.1 UJ 15580090002 158 UJ 15580100002 77.4 U 15550110002 81.8 U 15580120002
82.3 U 15880080206 87.4 U 15580090206 86.9 U 15580100206
80;8 U 15880080610 80.4 U 15580090610 81.5 U 15880100610

CHRY8ENE 36 15580070002 58 15880080002 23 J 15880090002 42 15580100002 21 15550110002 23 15580120002
3.87 U 15580070206 4.05 U 15880080206 4.3 U 15880090206 4.28 U 15880100206

3.98 U 15880080610 3.96 U 15580090610 4.01 U 15880100610
DI·N·8UTYL PHTHALATE 83.9 U 15580070002 75.5 LJ 15850080002 72.1 U 15550090002 158 U 15880100002 77,4 U 15550110002 91 J 15880120002

82.3 U 15880080206 87.4 U 15580090206 86.9 U 15880100206
100 J 15880080610 80.4 U 15580090610 81.5 U 15580100610

DI·N·OCTYL PHTHALATE 83.9 U 15850070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87:4 U 15880090206 86.9 U 15580100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610.

DIALLATE .83.9 U 15880070002 75.5 U 15850080002 72.1 U 15550090002 158 U 15880100002 77.4 U 15550110002 81.8 U 15550120002
82;3 U 15580080206 87.4.U 15580090206 86;9 U 15580100206
80:8 U 15580080610 80.4 U 15580090610 81.5 U 15880100610.

DI8ENZO(A,H)ANTHRACENE 4.13 U 15550070002 7.43U 15?80080002 14,2 U 15580090002 15.6 U15580100002 3.81 U 15550110002 4.03 U 15580120002
3.87 U 15880070206 4.05 U 15880080206 4.3 U 15580090206 4.28 U 15580100206

3.98 U 15880080610 3.96 U 15580090610 4.01 U 15880100610
DI8ENZOFURAN . 95J 15850070002 ?5.5 U 15$80080002 72.1 U 15550090002 158 U 15880100002 77.4U 15880110002 81.8 U 15550120002

82.3 U 15880080206 87.4 U 15580090206 86.9 U 15580100206
80.8 U15580080610 80.4 U 15580090610 81.5 U 15880100610

DIETHYLPHTHALATE· 83.9 U 15850070002 75.5 U 15880080002 72.1 U 1585009Q002 158 U 15880100002 77.4 U 15850110002 81.8 U 15580120002
82.3U 15880080206 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15580080610 80.4 U15580090610 81.5 U 15880100610

DIMETHYLPHTHALATE 83.9 U 15550070002 75.5U 15550080002 72,1 U 1555009.0002 . 158 U 15550100002 77.4 U 15550110002 81.8 U 15550120002
82.3U 15580080206 87.4 U 15880090206 86.9 U 15880100206

. '80.8 U 15580080610 80,4 U 15580090610 81.5 U 15580100610 .
D .~, ,~ .~ 83.9 U 15580070002 75.5U 15$80080002 72.1 U 15850090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15580120002

82.3 U 15580080206 87.4 U 15580090206 86.9 U 15880100206
80.8 U 15580080810 80,4 U 15880090610 81.5 U 15880100610

ETfiYL METHANE 8ULFONATE 83.9 U 15580070002 75.5 U 15850080002 72.1 U 15850090002 158 U 15880100002 77.4 U 15850110002 81.8 U 15880120002
82.3 U 15580080206 87,4 U 158B0090206 86.9 U 15580100206
80.8 U 15580080610 80,4 U 15580090610 81.5 U15880100610

• e) ••
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RESULTS FOR CHEMICALS ANA LJ IN ALL 50lL SAMPLES, ROUND l'

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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•
LOCATION 1558007 15S8008·· 15SB009 15SB.Ol0 155BOll 155B012
SAMPLE DATE 1218/2004 1218/2004 . 1218/2004 1218/2004 1218/2004 1218/2004
FLUORANTHENE . 41 15850,070002: 54 15580080002 26 J 158.80090002 20 J 15880100002 21 15880110002 1315880120002. .

4.05 U 15880080206 4.3 U 158600902063.87 U 15880070206 '4.28 U 15880100206
3.98 U 15880080610 3.96 U 15880090610 4.01 U 15880100610

FLUORENE 4.13 UJ 15880070002 7.43 UJ 15880080002 14.2 UJ 15880090002 15:6 UJ 15880100002 3.81 UJ 15850110002 4.03 UJ 15580120002
3.87U 15880070206 4.05UJ 15880080206 A.3 UJ 15880090206 4.28 UJ 15880100206

3:98 UJ 15880080610 3.96 UJ 15880090610· . 4.01 UJ 15880100610
HEXACHLOR08ENZENE 83.9 U 15880070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15850100002 77.4 U 15880110002 81.8 U 15880120002

82.3 U 15880080206 87.4 U 15580090206 86.9 U 15880100206
80.8 U 15860080610 80.4 U 15860090610 81.5 U 15860100610

HEXACHLOR08l:JTADIENE 83.9 U 15880070002 75.5 U 15880080002 72.1 U 1.5880090002 158 U 15880100002 77.4U 15880110002 81.8 U 15580120002
82.3 U 15860080206 87.4 U 15880090206 ; 86.9 U 15860100206

.80.8 U 15860080610 80.4 U 15860090610 81:5 U 15560100610
HEXACHLOROCYCLOPENTADIENE 83.9 UJ 15880070002 75.5UJ.15880080002 72.1 UJ 15880090002 158 UJ15880100002 77.4 UJ 15550110002 81.8 UJ 15880120002

82.3 UJ 15860080206 87.4UJ 15860090206 86.9 UR 15860100206
80.8 UJ 15880080610 80.4 UJ '15880090610 81.5 UJ 15880100610

HEXACHLOROETHANE 83.. 9 U 15880070002 .75.5U 15550080002 72.1 U 15880090002 158 U 15580100002 77.4U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U15880100206
80.8 U 15860080610 80.4 U 15860090610 81.5 U 15860100610

HEXACHLOROPROPENE 83.9 U 15580070002 . 75.5 U 15550080002 72.1 U 15550090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15860C)80206 87.4 U 15860090206 86.9 U 15860100206
80.8 U 15860080610 80.4 U 15860090610 81.5 U 15860100610

INDENO(1.2.3·QD)pYRENE . 4.13LJ 15850070002 50 15880080002 14.2 U 15880090002 15.6 U 15880100002 23 15880110002 4.03 U 15880120002
3.87 U 15880070206 . 4.05U 15860080206 4.3 U 15860090206 4.28 U15880100206

3.98 U 15860080610 3.96 U 15860090610 4.01 U 15860100610
180DRIN 83.9U 15880070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 1588012,0002

82.3 U 15880086206. 87.4 U 15860090206 86.9 U 15860100206
80.8 U 15880080610 80.4 U 15860090610 81.5 U 15880100610

150PHO",ONE . . 83.9 U 15880070002 75.5 U 15850080002 72.1 U 15850090002 158 U 15580100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15860080206 . 87.4 U 15860090206 86.9 U 15560100206
80.8 U 15860080610 80.4 U 15860090610 81.5 U 15860100610

1808AFROLE 83.9 U 15880070002 75.5 U·15550080002 .72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
.82.3 U 15880080206 1300 15580090206 86.9 U 15860100206
.80.8 U 15860080610 80AU 15560090610 81.5 U 15860100610

KEPONE ., . 83.9UJ 15850070002 75.5 UJ 15880080002' 72:1 UJ 15880090002 158 UJ 15880100002 77.4 UJ 15880110002 81.8 UJ 15880120002
82.3 UJ 15580080206 87.4 UJ 15580090206 86.9 UJ 15560100206
80.8 UJ 15560080610 80.4UJ 15560090610 81.5 UJ 15560100610

METHAPYRILENE 83.9 U15880070002 75.5 UJ 15550080002 72.1 UJ 15880090002 158 UJ 15880100002 77.4 UJ 15880110002 81.8 UJ 15880120002
82.3 UJ 15860080206 87.4 UJ 15860090206 86.9 UJ 15860100206
80.8 UJ 158800806.10 \ '80.4 UJ 15880090610 81.5 UJ 15880100610

METHYL METHANE 8ULFONATE 83.9 U 15580070002 75.5 U 15550080002 72.1·U 15880090002 158 U 15550100002 77.4 U 15880110002 81,8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U15880100206
80.8 U 15580080610 80.4 U'15880090610 81.5 U 15880100610

N-NITR080·DI-N·8UTYLAMINE 83.9 U 155.80070002 75.5 U 15880080002 72. 1 U 15880090002 · 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 LJ 15560080206 . 87.4 U 15560090206 · 86.9 U 15880100206
80.8 U 15880080610 80.4 U15880090610 81.5 U 15880100610

. N·NITR080·DI;N-PROPYLAMINE 83.9.U 15580070002 75.5 U 15850080002 72.1 U 15580090002 · 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87.4 U 15880090206 86.9 U15880100206
80.8 U 15880080610 80.4 U1586009061 0 81.5 U 15860100610

(



APPENDIX TABLE G·1
RESULTS FOR. CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMV15 (ROADS AND GROUNDS AREA)
. NSWC CRANE

CRANE; INDIANA.
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LOCATION. 15S8007 15S8008 15S8009 15SB.o10 15S8011 15S8012
SAMPLE DATE 1218/2004 1218/2004 1218/2004 .. 1218/2004 1218/2004 12/8/2004
N·NITR050DIETHYLAMINE 83.9 U 15550070002 75.5 U 15550080002 72.1 U .15550090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15580120002

82.3 U15560080206 87.4 U 15560090206 86.9 U 15560100206
80.8 U 15560080610 80.4 U 15560090610 81.5 U 15560100610

N·NITR050DIMETHYLAMINE, 83.9 U 15580070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15550100002 77.4 U15850110002 81.8 U 15580120002., ..
82.3 U 15880080206 87.4 U 15580090206 86.9 U 15860100206
80.8 U,1586008061 0 80.4 U 15860090610 81.5 U 15860100610

N·NITR080DIPHENYLAMINE, 83.9 U 15880070002 75.5 U 15880080002 72.1 U 1.5580090002 158 U 15880100002 77.4 U 15580110002 81.8 U 15880120002
: 82.3U 15580080206 87.4 U 15580090206 86.9 U 15860100206
,80.8 U 15560080610 80.4 U 15560090610 81.5 U 15580100610

N,NITR050METHYLETHYLAMINE 83.9 U 15550070002' 75.5 U 15850080002 72.1 U 15580090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15850120002
82.3 U 15880080206 87.4 U 15580090206 86.9 U 15860100206
80.8 U 15560080610 80.4 U 15580090610 81.5 U 15560100610

N·NITR050MQRPHOLINE 83.9 U, 15880070002 75.5 U 15880080002 72.1 U 15550090002 158 U 15880100002 77.4 U 15580110002 81.8 U 15880120002
82~3 U 15580080206 87.4 U158600'90206 86.9l,J 15560100206
80.8 U 15580080610 80.4 U 15860090610 81.5 U 15580100610

N·NITR050PIPERIDINE 83.9 U15580070002 75.5 U 15850080002 72.1 U 15580090002 158 U 15880100002 77.4 U 15580110002 81.8 U 15580120002

'. 82.3 U 15580080206 87.4 U 15880090206 86:9 U 15880100206
80.8 U 15880080610 .80.4 U 15560090610 ' 81.5 U 15580100610

N·NITR050PYRROLIDINE 83.9 U 15580070002 75.5 U 15880080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15580110002 81.8 U 15880120002
82.3 U 15880080206 . 87.4 U 15880090206 86.9 U 15880100206
80.8 U 15580080610 ·80.4 U 15580090610 81.5 U 15880100610

NAPHTHALENE 280 J 15850070002 l,3J 15880080002 14.2 UJ 15880090002 15.6 UJ 15880100002 7 J 15850110002 4.03 UJ 15880120002
1615860070206 4.05 UJ 15880080206 4.3 UJ 15860090206 4.28 UJ 1.5860100206

. 3:98 UJ 15880080610 3.96 UJ 15560090610 4.01 UJ 15880100610
O,O,O·TRIETHYL PH95PHOROTHIOATE 83.9 U 15880070P02 75,5U 15~~0080002 72.1 U 15550090002 158 U 15550100002 77.4 U 15550110002 81.8 U 15580120002

82.3 U 15580080206 87.4 U 15880090206 86.9 U15880100206
80.8 U 15880080610 80.4 U 15860090610 81.5 U 15880100610 \

O·TOLUIDINE 83.9 U 15550070002 75.5 U 15850080002 72.1 U 15550090002 158 U 15550100002 77.4.U 15580110002 81.8 U 15880120002
82.3 0 .15560080206 8i4 U '15880090206 86.9 U 15580100206
80:8 U 15560080610 80.4 U 158600906'10 81.5U 15580100610

P,(DIMETHYLAMINO)AZ08ENZE:NE ,83.9 U .15580070002 75:5 UJ 15580080002 72.1 UJ 15850090002 158 UJ 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15880080206 87AU 15880090206 86.9 U 15580100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

PENTACHLOR06ENZENE ·83.9 U 15550070002 75,S U15880080002 72.1 U 15580090002 158 U 15580100002 77.4 U 15880110002 81.8 U 15880120002
82.3U 15880080206 87.4U 15880090206 86.9 U 15880100206
80.8 U 15560080610 80.4 U 15860090610 81.5 U 15860100610

PENTACHLpROETHANE 83.9 U 1588~070002 75.5 U 15880080002 72.1 U15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15580080206 87.4 U'15860090206 86.9 U 15580100206
80.8 U.15860080610 80.4 U 15860090610 81.5 U 15580100610

PENTACHLORONITR08ENZENE 83.9 U 15880070002 75.5 U 15880080002 72.1 U 15880090002 15,8 U 15580100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15580080206 87.4 U 15580090206 86.9 U 15580100206
80.8 U 15860080610 80.4 U 15880090610 81.5 U 15880100610

PHENACETIN 83.9 U 15880070002 .75.5 U 15550080002 72.1 U.15880090002 158 U 15880100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15560080206 87.4 U 15560090206 86.9 U 15880100206
80.8 U 15860080610 80.4 U 1588'0090610 81.5 U 15880100610

PHE~ANTHRENE: 220 15550070002 58 15880080002 30 15580090002 19 J 15880100002 1315880110002 4.03 U 15880120002
11 15880070206 4.05 U158S0080206 4.3 U 15860090206 4.28 U 15880100206

".: 3.98 U 15880080610 3.96 U 15880090610 4.01 U15860100610

• •","". \,
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RESULTS FOR CHEMICALS AN~'" IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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•
LOCATION' 15S8007. 15S8008 .15S8009 15S8010 15S8011 15S8012
SAMPLE DATE 1218/2004 1218/2004 1218/2004 1218/2004 12/8/2004 1218/2004
PHENOL 83.9 U 15550070002 75.5 U 15550080002 72.1 U 15550090002 158 U 15550100002 77.4U 15550110002 81.8 U 15550120002

, 82.3 U 15880.080206 87.4 U 15580090206 86.9 U 15580100206
80.8 U 15580080610 80.4 U 15580090610 81.5 U 15880100610

PRONAMID~ 83,,9 U 15880070002 75.5 U 15880080002 . 72.1 U 15880090002 _ 158U 15850100002 77.4 U 15880110002 81.8 U 15880120002
82.3 U 15580080206 87.4 U 1.5880090206 '86.9 U 15560100206
80.8 U 15860080610 80.4 U 15860090610 81.5 U 15580100610

PYRENE 52 15880070002 50 15880080002 29 15550090002 27 J 15850100002 24 15880110002 15 15880120002
3.87 U 15560070206 4.05U 15560080206 4.3U 15560090206 4.28 U 15560100206

3.98 U ,15880080610 3.96 U 15880090610 4.01 U 15880100610
PYRIDINE 83.9 U 15550070002 75.5 U 15550080002 '. 72. 1 U 15550090002 158 U 15550100002 77.4U 15550110002 81.8 U 15550120002

82.3, U 15880080206 87.4 U 15880090206 86.9 U 1588'0100206
80.8 U 15560080610 80.4 U 15560090610 81.5 U 15560100610

5AFROLE 83.9 U 15880070002 75.5 U 15850080002 72.1 U 15880090002 158 U 15880100002 77.4 U 15880110002 . 81.8 U 15880120002
82.3 U 15560080206 87.4 U 15880090206 86.9 U 15560100206
80.8 U 15880080610 80.4 U 15880090610 81.5 U 15880100610

Pesticides PC8s (ua/kal
4,4'·DDD

4,4'·DDE

4,4'·DDT

ALDRIN

ALPHA·6HC

ALPHA·CHLORDANE

AROCLOR·l016 10.4 U 15550110002 11 U 15880120002

-
AROCLOR·1221 10.4 U 15880110002 11 U 15880120002

AROCLOR·1232. 10.4 U 15880110002 11 U 15880120002 .

AROCLOR;1242 10.4 U 15880110002 11 U 15880120002

AROCLOR·l ~48 10.4 U 15550110002 11 U 15850120002

AROCLOR,1254 10.4 U 15550110002 11 U 15550120002

AROCLOR·l.260 10.4 U 15550110002 . 11 U 15550120002

8ETA'8HC'

DELTA·8HC

DIELDRIN'
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LOCATION 155B007 '155B008 155B009 155B010 155B011 155B012
5AMPLE DATE 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004
END05ULFAN I

-
END05lJLFAN II

END05ULFAN 5ULFATE

ENDRIN ALDEHYDE

ENDRIN KETONE

ENDRIN .
GAMMA-8HC(L1NDANE)

.
.GAMMA-CHLORDANE

HEPTACHLOR EPOXIDE

HEPTACHLOR

METHOXYCHLOR

TOXAPHENE

Herbicides luQ/ka\
2,4,5-T .1.69 U 15550070002

2,4,5·TP (5ILVEX) 1.69 U 15550070002

2,4·D ... , 1.69 U 15550070002.....
DIN05E8 1.69 U 15550070002

HEXACHLOROPHENE 1.06 U.15550070002

PENTACHLOROPHENOL 0.5.63 U 15550070002

Inorailnics ImQ/ka\
ALUMINUM 15100J 15550070002 13400 J 15550080002 2850 J 15550090002 3230J 15550100002

19200 J 15580080206 20700 J 15560090206 23600 J 15560100206
25500 J 15580080610 20200 J 15560090610 18700J 15560100610

ANTIMONY 1.5 J 15550070002 0.51 U15550080002 0.59 U 15550090002 1.4 J 15550100002
0.31 U 15580080206 0.42.U 15580090206 0.58 U 15560100206
0.37 U 15580080610 0.39 U 15580090610 0.3 U 15580100610

AR5ENIC 5.8 J 15550070002 9,1 J 15550080002 7.7J 15550090002 5.9 J 15550100002
4.5 J 15580080206 6.4·J 15580090206 14.6J 15560100206
8.1 J 15S80b80610 7.7 J 15580090610 8.4 J 15560100610

• •: ••
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•
LOCATION 15S8007 15S8008 15S8009 15S8010 15S8011 15S8012
SAMPLE DATE 1218/2004 1218/2004 121812004 1218/2004 1218/2004 12/8/2004
l'ARIUM 74,5 J 15550070002 72,5 J 15550080002 . 38.6 J 15550090002 35.8 J 15550100002

157 J 15580080206 141 J 15580090206 85,8 J 15580100206
59.4 J 15580080610 53.7 J 15580090610 157 J 15580100610

8ERYLlIUM 1.1 J 15550070002 0,7 J 15550080002 0.17 U 15550090002 0.22U 15550100002
0.84 J 15580080206 1 J 15580090206 1.1 J 15580100206
0.69 J 15580080610 0.64J 15580090610 0.9 J 15580100610

CADMIUM 2,3 J 15550070002 0.51 J 15550080002 0.6 J 15550090002 0,89 J 15550100002
0.3 J 15580080206, .0,54 J 15880090206 0.43 J 15580100206

.0.34 J 15580080610 0.31 J 15580090610 0.44 J 15580100610
CALC)UM 3460 J 15550070002 50100 J 15550080002 345000 J 15550090002 341000 J 15550100002

1370 J 15580080206 1430 J 15580090206 1320 J 15580100206
301 U 15580080610 391 U 15580090610 726J 15580100610

CHROMIUM 20.8 J 15550070002 23.7 J 15550080002 9 J 1~550090002 10,1 J 15550100002
16.5J 15580080206 17 J 15580090206 19.4J 15580100206
27.6 J 15580080610 26,3 J 15580096610 23.1 J 15580100610

C08ALT 7.4 J 15550070002 7.7.J 15550080002 1.6 J 15550090002 2,2 J 15550100002
13.7 J 15580080206 16.2 J 15580090206 54.2 J .15580100206
11,4 J 15580080610 5.4 J 15580090610 8J 15580100610

COPPER 14.4 J 15550070002 12.4 J 15550080002 5.4 J 15550090002 6,1 J 15550100002
6,1 J 15580080206 7,7 J 15580090206 7.4 J 15580100206
11 J 15580080610 9,9 J 15580090610 11.1 J 15580100610

IRON 24300 J 15550070002 .27200 J 15550080002 5010 J 15550090002 4900 J 15550.100002
16500 J 15580080206 22500 J 15580090206 21600 J 15580100206
28300 J 15580080610 29400 J 15580090610 30800 J 15580100810

LEAD 15,5 J 15550070002 155 J 15550080002 20.3 J 15550090002 31.1 J 15550100002
·13,5 J 15580080206 15,4 J 15580090206 11.7 J 15580100206
11,1 J 15580080610 10.3J 15580090610 14.5 J 15580100610

MAGNE51UM 993 J 15S50070002 2840 J 15550080002 19600 J 15550090002 18900 J 15550100002
1030 J 15580080206 1190 j 15580090206 1400 J 15580100206
1320 J 15580080610 1650 J 15580090610 1550) 15580100610

MANGANE5E 130 J 15550070002 321 J 15550080002 200 J 15550090002 192 J 15550100002
1400 J 155B0080206 3570 J 15580090206 160 J 155B0100206
397 J 155B0080610 201 J 155B0090610 399J 15580100610

MERCURY ...... 0.03 J ,15550070002 0.051 J 15550080002 0,013 J15550090002 0.1315550100002
0.042 J 155B0080206 0.049 J 155B0090206 0,055 J 155B0100206
0.025 J 15580080610 0,008 J 15580090610 0.008 J. 15580100610

NICKEL 15.8 J 15550070002 19 J 15550080002 9,3 J 15550090002 10,6 J 15550100002
17.7 J 15880080206 20.9 J 15580090206 25.2 J 155B0100206
13:3,J 15580080610 12.7 J 15580090610 12,2 J 15580100610

POTA551UM 975 J 15550070002 1690 J15550080002 . 783 J 15550090002 699 J 15550100002
1200.J 15580080206 1260J 155B0090206 1500 J 155B0100206
1360J 15580080610 1260 J 155800906i 0 1240 J 15580100610

SELENIUM. . 0.55 J 15550070002 0.41 J 15550080002 0.57 J 15550090002 0,28 U 15550100002
0.4 J 15580080206 0,51 J 15580090206 0.79 J 15580100206

0.39 J 15580080610 0.28 U 15580090610 0:34 J 15580100610
51LVER 0,06 U 15550070002 0.06 U 15550080002 0.05 U 15550090002 0.09 U 15550100002

0.06 U155S0080206 0.07 U 15580090266 0.08 U 15580100206
, 0.05 U 15580080610 0.06 U 15580090610 0.07 U 15580100610
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LOCATION 15SB007 15SB008 . 15SB009 15S8010 15S8011 15S8012
SAMPLE DAT.E 1218/2004 1218/2004 1218/2004 1218/2004. 1218/2004 1218/2004
50DIUM 170 J 15550070002 132 J 15880080002 182 J 15880090002 183 J 15880100002

112 J 15580080206 135 j'155800S0206 118 J 15880100206
110 J 15880080610 88.6J 15580090610 105 J'15580100610

THALLIUM 0.39 U 15580070002 0.17 U 15880080002 0.09 U 15550090002 0.08 U 15880100002
0.3 U·15580080206. 0.32 U 15580090206 0.33' U 15880100206
0.3 U 15880080610 0.24 U 15880090610 0.23 U 15580100610

TIN 0.7U 15880070002 0.89 U 15580080002 0.57 U 15850090002 1.2 U 15880100002
0.46 U 15880080206 0.54 U15880090206 0.58 U 15580100206
0.51 U 15880080610 0.57 U 15880090610 0.53 U 15580100610

VANADIUM 32.6 J 15880070002 26.2 J 15580080002 14.6 J 15550090002 23.3 J 15880100002
30;1 J 15560080206 31.1 J 15580090206 34.8 J 15580100206
34.3 J 15880080610 34.5 J 15580090610 37.9 J 15580100610

ZINC 214 15550070002 60.6 15850080002 35.4 J 15550090002 42:9 J 15550100002
48.9 15880080206 46.4 15580090206 47.6 J 15880100206

40.7 J 15880080610 . 26.8 J 15880090610 34.4 J 15880100610

•• e'.· ••
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•
LOCATION 155B013 15SB014 15SB015 15SB016 155B017 155B018
SAMPLE DATE 1218/2004 1211.112004 12111/2004 12/11/2004 1211112004 12/11/2004 .
Volatile Organic:s (ug/kg)
1,1 ,1 ,2,TETRACHLOROETHANE 0.992 U 1588Q130002

1.02 U15880130206

1,1,1 'TRICHLOROETHANE 0.992 U.15880130002
1.02 U 15880130206

l,l,2,2-TETRACHLOROETHANE _ 0.992 U 15880130002
1.02 U 15880130206

.1,1,2-TRICHLOROETHANE 0.992 U 15880130002
1.02LJ 15880130206

1,1·DICHLOROETHANE 0.992 U 15880130002
1.02 U 15880130206

l,l-DICHLOROETHENE 0.992 U 15880130002. 1;02 U 15880130206

..1,2,3-TR ICHLOROPROPANE .0.992.U .15880130002
1.02 U 15880130206

.1,2-DI8ROMO-3·CHLOROPROPANE 0.992 U .15880130002
1.02 U 15880130206

l,2-DI8ROMOETHANE 0.992 U 15880130002
1.02 U 15880130206

l,2,DICHLOROETHANE 0.992 U 15880130002
1.02U 15880130206 -

. 1.2·DICHLOROPROPANE 0.992 U 15880130002
1.02 U 15880130206

2-8UTANONE 8 J 15880130002
1.2J 15880130206
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SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE; INDIANA
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LOCATION 15SB013. 15SB014 15SB015 15SB016 15SB017 15S6018
SAMPLE DATE 1218/2004 12111/2004 12111/2004 12111/2004 12111/2004 12/11/2004

. 2·HEXANONE 0.992 U 15880130002
1.02 U 158B0130206

3,CfiLOR.OPROPENE 0.992 U 15880130002
1.02 U 158B0130206

..
4·METHYL·2,PENTANONE 0.992 U 1585.0130002

1.02 U 15860130206

ACETONE 22 U 15880130002
11 6U 15860130206

-
ACETONITRILE 39.7. UR 15880130002 .

41 UR 15i>B0130206

ACROLEIN' '0.992 UR15880130002
·1.02 UR 158B0130206.

ACRYLONITRILE· 0.992 U 15880130002'
1.oiu 15880130206

BENZENE 0.992 U 15880130002 .
1.02 U 158B0130206

BROMODICHLOROMETHANE 0:992 U 15880130002
1.02U 158B0130206

BROMOFORM 0.992 U 15880130002
1.02 U 15880130206

BROMOMETHANE '. 0.992 U 15880130002
1.02 U158B0130206

CARBON DI8ULFIDE 0.992 U. 15880130002
1.02 U 158B0130206.

:

• •••••

.••r· . • •
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•
..

LOCATION 15S8013 15S8014 1558015 1558016 1558017 1558018
SAMPLE DATE 1218/2004 1211112004 12111/2004 12111/2004 1211112004 12111/2004
CARBON TETRACHLORIDE 0.992 U 15880130002

1.02 U 158B0130206

CHLOROBENZENE 0.992 U 15850130002
1.62 U 15860130206

CHLORODI6ROMOMETHANE 0.992 U 15850130002
1.02 U 15860130206

CHLOROETHANE 0.9~2 U 15850130002
1.02U 15S60130,?06

CHLOROFORM 0.992 U 15850130002
1.02U 15860130206

CHLOROMETHANE 0.992 U 15850130002 ,..
1.02 U 15860130206

.
. CHLOROPRENE 0.992 U 15850130002 :'

1.02U 15860130206

CI8·1,2-DICHLOROETHENE 0.992 U15550130002
1.02 U 15560130206

018-1,3-DICHLOROPROPENE 0.992 U 15880130002
1.0? U 155601'3'0206

. DI6ROMOMETHANE 0.992 U 15550130002
1.02 U 15560130206

DICHLORODIFLUOROMETHANE 0:992 UJ 15880130002
1.02 UJ 15860130206

ETHYL METHACRYLATE 0.992 U 15880130002
1.02 U 15560130206



APPENDIX TA8LE G·t
RESULTS FOR CHEMiCALS ANALYZED IN .ALL SOIL SAMPLES, ROUND 1

sWMU 15 (ROADS AND GROUNDS ·AREA)
. NsWC CRANE
CRANE, INDIANA
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LOCATION 1558013 1558014 1558015 1558016 1558017 1558018
SAMPLE DATE 1218/2004 12111/2004 12111/2004 12111/2004 12/11/2004 12/11/2004

. ETHYL8ENZENE 0.992 U 15880130002
1.02 U 15S80130206

,

IS08UTANOL 39.7 UR 15SS0130002 -
'41' UR 15880130206

METHACRYLONITRILE I 0.992 U 15S80130002
1.02 U 15S80130206

METHYL IODIDE 0.992 U 15S80130002
1.02 U 15S80130206

METHYL METHACRYLATE 0.992 U 15S80130002
1.02 U 15880130206

M,ETHYL.TERT·8UTYL ETHER 0.992 U 15SS0130002
,:1.02.U 15880130206

METHYLENE CHLORIDE 0.992 UJ 15S80130002
, ,2J, 15880130206

PROPIONITRILE 39.7 UR 15SS0130002
41 UR 15S80130206 .

STyRENE 0.992 U 15SS0130002
.. ' '. 1.02 U 15S80130206

TETRACHLOROETHENE 0.992 U 158S0130002
1,02 U 15880130206

TOLUENE 0.992 U 15880130002
1.02. U 15880130206

-

TOTAL XYLENES 0.992 U 15SS0130002
1.02 U 15S80130206 ..

I , ,

•
~ . •.,' ••
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•
LOCATION 15SB013 15S8014 15S8015 15S8016 15S8017 15S8018
SAMPLE DATE 1218/2004 12111/2004 1211112004 12111/2004 . 12/11/2004 12/11/2004
TRAN5-1,2-DICHLOROETHENE '0.992 U 15580130002

1.02 U 15860130206

TRAN8-1,3-DICHLOROPROPENE 0.992U 15880130002
1.02 U 15560130.206

.
TRAN8·1,4·DICHLORO-2·BUTENE 0.992 U 15580130002

1.02 U 15560130206

TRICHLOROETHENE 0.992 U 15550130002
1.02 U 15560130206

'. ..
\

TRICHLOROFLUOROMETHANE 0.992 U 15550130002
1.02 U 15560130206

VINYL ACETATE 0.992U 15550130002
1,02 U 155B0130206

VINYL CHLORIDE. 0.992 U 15550130002
1,02 U 15560130206'

Semlvolatile .Oroanlcs luo/!<ol
1,2,4,5~TETRACHLOROBENZENE 79.1 U 15580130002

l,2,4-TRICHLOR06ENZENE 79,1 U 15550130002

. 1,2·DICHLOROBENZENE 79,1 U 15550130002

1,3·DICHLOROBENZENE 79.1 U 15550130002
, /

l,4-DICHLOROBENZENE 79,1 U 15580130002

. l,4·DIOXANE 118U 15550130002
.-

" .....
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SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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LOCATION 15SB013 15SB014 15SB015 ·15SB016 15SB017 15SB016
SAMPl.E DATE 1216/2004 12111/2004 12/11/2004 . 12/11/2004 12/11/2004 12/11/2004

1,4·NAPHTHOQUINONE 79.1 U 15880130002 ,

l,4·PHENYLENEDIAMINE 79.1 U 15880130002
.,

1·NAPHTHYLAMINE 79.1 U 15880130002

2,2'-OXYBI8(1·CHLOROPROPANE) . 79.1U 15880130002

2,3,4,6·TETRACHlOROPHENOl 79.1 U 15880130002

.2,4,5·TRICHlOROPHENOl 79.1 U 15880130002

: ..'
".

2,4,6-TRICHlOROPHENOL 79.1 U 15880130002

..
2,4-DICHLOROPHENOL 79.1 U 15880130002
..

2,4·DIMETHYLPHENOL 79.1 U 15880130002

2,4·DINITROPHENOl 79.1 U 15880130002

2,6·DICHlOROPHENOL 79.1 U 15880130002

. ..
2-ACETYLAMINOFLUORENE 79.1 UJ 15880130002

2·CHLORONAPHTHALENE 79.1 U 15880130002

o'

2·CHLOROPHENOl 79.1 U 15880130002

2·METHYLNAPHTHA.LENE 3.9 UJ 15880130002 ,

2-METHYlPHENOL 79.1 U 15880130002 .

• .~ •
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•
. lOCATION ~ 15SB013 15SB014 15SB015 15SB016 15SB017 15SB018
SAMPLE DATE 1218/2004 12111/2004 12111/2004 12111/2004 12/11/2004 12/11/2004
2·NAPHTHYLAMINE 79.1 U 15580130002

2-NITROANILINE 79.1 U )5550130002

2'NITROPHENOl . - 79.1 U 15880130002

2·PICOLINE .79.1 U 15550130002

3&4·METHYlPHENOl 79.1 U 155801:30002

3.3'·DICHLOROBENZIDINE 79.1 U 15580130002

3.3'.DI,METHYLBENZIDINE 79.1 UJ 15880130002

3.·METHYLCHOLANTHRENE 79.1 U 15550130002

3·NITROANILINE 79.1 U 15850130002

4,S·DINITR0-2·METHYLPHENOl 79.1 U 15850130002

4,AMINOBIPHENYL- 79.1 U 15880130002

4·BROMOPHENYL PHENYL ETHER 79.1 U 15880130002

4·CHLORO-3·METHYLPHENOL 79.1 U 15$80130002

4-CHLOROANILINE 79.1 U 15880130002

~ .
4,CHLOR~. ,_ .,_[JH~NYLETHER 79.1. U 15880130002

4-NITROANILINE 7~.1 U 15880130002
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LOCATION 155B013 15SB014 15SB015 155B016 155B017 155B018
SAMPLE DATE 12/8/2004 12/11/2004 12/11/2004 12/11/2004 12/11/2004 12/11/2004
4-NITROPHENOL 79.1 U 15550130002

4·NITROQUINOLlNE·J-OXIDE 79.1 UR.15550130002

5-N ITRO-O,TOLU lOINE 79.1 U 15550130002 .

7,12·QIMETHYLBENZ(A)ANTHRACENE 79.1U 15S;Si0130002

A,fJ.:DIMETHYLPHENETHYLAMINE 79.1 U 155501,30002

ACENAPHTHENE 3:9 UJ 15550130002

ACENAPHTHYLENE 3.9 UJ 15550130002

ACETOPHENONE 79.1 U 15550130002

ANILINE 79.1 U 15550130002

ANTHRACENE 3.9 U 15550130002

ARAMITE , 79.1 U 15550130002

BENZO(A)ANTHRACENE 3.9l) 15550130002

BENZO(AjPYRENE, 3.9 U 15550130002
"

BENZO(B)FLUORANTHENE 3:9 U 15550130002

BENZO(G,H,I)PEFWLENE 3.9 U 15559j30002

E:!ENZO(K)FLUORANTHE;NE 3.9 U ,15550130002
~ .. .

.' , ~

• e.:
" •
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•
LOCATION 15S8013 15S8014 . 15S8015 15S8016 1558017 15S8018
SAMPLE DATE 12/8/2004 12/11/2004. 12/11/2004 12/11/2004 12/11/2004 12/11/2004

BENZYL ALCOHOL. 79.1 U 15880130002,

.BI5(2-CH.LOR.oETHOXY)METHANE· 79.1 U 15580130002

BI5(2·CHlOROETHYL)ETHER 79.1 U 15550130002

BI5(2-ETHYLHEXYL)PHTHALATE 79.1 U 15580130002

BUTYL BENZYL PHTHALATE 79.1 U 15580130002

CHLORqBENZILATE 79.1U 155801,30002

CHRY8E tIlE : 3.9 U 15580130002

DI.N-~UTYL PHTHALATE 79.1 U 15580130002

DI-N,OQTYL PHTHALATE 79.1 U 15550130002

DIALLATE 79.1 U 15580130002

DIBENZO(A,H)ANTHRACENE 3.9 U 15580130002

DIBENZOFURAN 79.1 U 15580130002

DIETHYL PHTHALATE 79.1 U 15580130002

DIMETHYL PHTHALATE 79.1 U 15580130002

. OIPI-lENYLAMINt: 79.1 U 15550130002 .

E.THYL METHANE 5ULFONATE 79.1 U 15580130002
-
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. LOCATION 15SB013' 15SB014 . 15S8015 1558016 155B017 155B018
5AMPLE DATE . 1218/2004 12/11/2004 12/11/2004 12/11/2004 12/11/2004 1211112004

FLUORANTHENE 3.9 U 15880130002

-
FLUORENE 3.9 UJ 15880130002

HEXACHLOROBENZENE 79.1 U 15880130002

. HEXACHLOROBUTADIENE 79.1 U 15880130002

HEXACHLOROCYCLOPENTADIENE 79.1 UJ 15880130002

HEXACHLOROETHANE 79.1 U 15S80130002

HEXACHLOROPROPENE 79.1 U 15880130002

INDENO(1,2,3'CD)PYRENE 3.9 U15SS0130002

ISODRIN 79.1 U 15S80130002

180PHORONE. 79.1 U 15880130002

180SAFROLE 79.1 U 15880130002

KEPONE 79.1 UJ. 15880130002

METHAPYRILENE 79:1 UJ 15880130002

ME,THYL METHANE 8ULFONATE 79.1 U 15880130002

N'I~II nv~v-UI·N·8UTYLAMINE 79.1 U 158S0130002

N,NITR080cDI-N·PROPYLAMINE 79.1 U 15880130002 .. . .. '

e e, e.
.. ·r •••~·
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pAGE 41 OF 135

•
LOCATION 1558013 1558014 1558015 1558016 1558017 1558018
SAMPLE DATE 1218/2004 .12/11/2004 1211112004 1211112004 1211112004 12111/2004
N·NITR080DIETHYLAMINE 79.1 U 15880130002

:

N-NITR080DIt'-1ETHYLAMINE .79.1 U 15880130002

N-NITR080DIPHENYLAMINE 79.1 U 15880130002
~

N·NITR080METHYLETHYLAMINE 79.1 U 15880130002 ..

N·NITR080MORPHOLINE 79.1 U 15880130002

N·NITR080PIPERIDINE 79.1 U 15880130002

"

N·NITR080pYRROLIDINE 79.1 U 15880130002

NAPHTHALENE 3.9 UJ 15880130002

Q,O,O·TRIETHYL PH08PHOROTHIOATE 79.1 U 15880130002

O,TOLUIDINE . 79.1 U 15880130002

P·([)IMETHYLAMINO)AZOBENZENE .79.1 U 15880130002

PENTACHLOROBENZENE 79.1 U 1588013000? .

-
PENTACHLOROETHANE 79.1 U 15880130002

b

PENTACHLORONITROBENZENE 79.1U 158$0130002

PI'iENA\.it:.IIN· .. 79.1U 15880130002

PHENANTHRENE 3.9 U 15880130002



APPENDIX TA8LE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE; INDIANA
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LOCATION 15SE!013 15S8014 15S8015 15S8016 15S8017 15S8018
, SAMPLE DATE 1218/2004 12111/2004 12111/2004 12111/2004 12111/2004 12/11/2004

PHENOL 79.1 U 15550130002
r

, PJ10NAMIDE 79.1 U 15550130002

, PYREf\JE 3.9 U 15550130002

PYRIDINE 79.1 U 155$0130002

5AFROLE 79.1 U 15550130002

Pesticides PC8.s (uttlkQ)"

4,4'·000 1.62 U 15550140002 1.6 U 15550150002 1.6 U 15550160002 1.61 U 15850170002 1.63 U 15880180002
1.53 U 15580140206-0

4,4'-ODE 1.62 U 15880140002 1.6U 15550150002 1.6 U 15880160002 1.61 U 15580170002 1.63 U 15880180002
1.53 U 15580140206·0

4,4'·DDT, 1.62 U 15550140002 1.6 U 15550150002 1.6 U 15550160002 1.61 U 15550170002 1.63 U 15580180002
1.53 U 158B0140206-0

• ALDRIN 0.778 U 15850140002 0.77 U 15550150002 0.772 U 15850160002 0.773 U 15880170002 0.787 U 15850180002
,0.734 U 158B0140206·D

ALPHA·BHC, 0.778 U 15880140002 0,77 U 15880150002 0.772 U 15880160002 0.773 U 15580170002 0.787 U 15850180002
0.734 U 155B0140206-0 "

ALPHA·CHLORDANE 0.778 U 15880140002 0.77 U 15880150002 0.772 U 15580160002 0.773 U 15880170002 0.787 U 15880180002
, , 0.734 U 155B0140206·0

, AROCLOR·l016 10.6 U 15880130002

AROCLOR·1221' 10.6,U 15550130002

AROCLOR·1232 10.6 U 15580130002
','

. '." .0. _..~ '.

AROCLOR·124~ 10.6 U 15550130002

AROCLOR·1248 10.6 U 15880130002

AROCLOR·1254 10.6 U 15880130002

, AROCLOR·1260 10.6 U 15880130002

BETA'BHC ,O.778U 15580140002 0.77 U 15850150002 0.772 U 15580160002 0.773 U )5880170002 0.787 U 15550180002,
0.734 U 158B0140206-0

DELTA·BHC 0.778 U 15550140002 0.77 U 15880150002 0.772 U 15550160002 0.773 U 15880170002 0.787 U 15550180002-
, ,0.734 U15580140206-D

DIELDRIN, ' ' 1.82 U 15550140002 1.6 U ,15880150002 . 1.6U 15580160002 1.61 U 15580170002 1.63U 15580180002
" 1.53 U 15880140206-0

• .,,, .. ,

' •. e/
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RESULTS FOR CHEMiCALS ANA IN ALL SOIL SAMPLES, ROUND.1
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
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•
. LOCATION 15S8013 15.S8014 1558015 1558016 1558017 15S8018

SAMPLE DATE 1218/2004 12111/2004 12111/2004 12/1112004 12111/2004 12111/2004
END05ULFAN.1 0.778 U 15550140002 . 0.77 U 15S50150002 0.772 U 15550160002 0.773·U 15550170002 0.787 U 155S0180002

0.734 U 15580140206·D
END05ULFAN II 1.62 U 15550140002 1.6 U 15550150002 1.6 U 15550160002 1.61 U 15.$S0170002 -1.63 U 15SS0180002
....

1.53 U 1.5580.140206·D
END05ULFAN 5ULFATE 1.62 U 15550140002 1.6 U 15550150002 1.6 U15S50160002 1.61 U 15SS0170002 1.63 U 15S50180002

1.53 U 155B0140206·D
ENDRIN ALDEHYDE 1'.62 U 1.5550140002 1.6 U 15S50150002 1.6 U 15550160002 1.6.1 U 15550170002 1.63 U 155501 80Q02

1.53 U.15580140206·D
ENDRIN KETONE 1.62U 15S50140002 .1.6 U 15SS0150002 1.6 U 15550160002 1.61 U 15SS0170002 . 1.63 U 15550180002

1.53.U 15SBo140206·D
ENDRIN 1.62 U 15550140002 1.6 U 15550150002 1.6 U 15550160002 1.61 U 15550170002 1.63 U 155S0180002

1.53 U 15580140206·D
GAMMA·8He (LINDANE) 0.778 U 15550140002 0.77 U·155S0150002 0.772 U 15S50160002 0.773 U 155S0170002 0.787 U 15SS0180002

0.734 U 15580140206·0
GAMMA·CHLORDANE . 0.778 U 15550140002 0.77 U 15SS0150002 0.772 U 15550160002 0.773 U 15550170002 0.787 U 15550180002

0.734 U 15580140206·D
HEPTACHLOR EPOXIDE 0.778 U 15550140002 0.77 U 15550150002 0.772 U 15550160002 0.773 U 15550170002 0.787 U 15SS0180002

0.734 U·15S80140206·0
HEPTACHLOR 0.778 U 15SS0140002 0.77 U 155S01.50002 0.772 U 15SS0160002 0.773 U 15S50170002 0.787 U 15S50180002

0.734 U15580140206·D
METHOXYCHLOR 7.78U 155S0140002 7.7 U 15SS0150002 7.72 U 155S0160002 7.73 U 15SS0170002 7.87 U 15550180002

7.34 U 15580140206·0
TOXAPHENE 20.4 U 15550140002 20.1 U 155S0150002 20.2 U 15550160002 20.2 U 15550170002 20.6 U 15550180002

19.2U 15580140206·0
Herbicides (uQIkQ)
2;4,5·T 1.62 U 15550140002 1.6 U 15550150002 1.6 U 15S50160002 1.61 U 15SS0170002 1.63 U 15S50180002

1.53 U15580140206·0
2,4,5·TP (5ILVEX) 1.62 U 15S50140002 1.6 U 155S0150002 1.6 U 15SS0160002 1.61 U 15S50170002 1.63 U 15SS0180002

1.53 U15580140206·0
2,4·0 1.62 U 155S0140002 . 1.6 U 15SS0150002 1.6 U 155S0160002 1.61 U 15SS0170002 1.63 U 15S50180002

1.53 U 15S80·140206·0
DINOSE8 1.62 U 155S0140002 . 1.6 U 155S0150002 1.6 U 15SS0160002 1.61 U 15S50170002 1.63 U 15SS0180002

1.53 U 15580.140206·0
HEXACHLOROPHENE 1.02 U 15S50140002 1.01 U 15SS0150002 .1.01 U 15SS0160002 1.01 U 15SS0170002 1.03 U 15SS0180002

0:96 U 15S80140206·0
PENTACHLOROPHENOL 0.539 U 155S0140002 0.533 U 15SS0150002' 0.534 U 15S50160002 0.535 U 15S50170002 0.545 U 15SS0180002

0.508 U 15580140206·0
InorQsnlca (mQ/kQ)
ALUMINUM. 27800 J 15S50140002 26300 J 155S0150002 22100 J 15SS0160002 22900 J 15S50170002 24500 J 15550180002

11000J .15S80140206·0

ANTIMONY 0.32 U 15550140002 ·0.36 U 155S0150002 0.28 U 15550160002 0.3 U 15SS0170002 0.3 U 15SS0180002
O.[lS J 15S80140206·0

..

ARSENIC 8.3 J 15S50140002 . 9.2 J 155S0150002 .7.8 J 15SS0160002 8.3 J 15SS0170002 8.6 J 15SS0 180002
15.2 J 15580140206·0

. ': .
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. sWMU .15 (ROADS Af.lD GROUNDS AREA)
NsWC CRANE

CRANE, INDIANA
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LOCATION 1558013 1558014 1558015 1558016 1558017 1558016
SAMPLE DATE 1218/2004 12111/2004 12/11/2004 1211112004 12111/2004 12111/2004
6ARIUM 254 J 15550140002 157 J 15550150002 84.7 J 15550160002 75.3 J 15550170002 94.3 J 15550180002

75.8 J 15560140206-0 . . .

6ERYLLIUM 1..1 J 15550140002 0.76 J 15550150002 0.79J 15550160002 0.86 J 15550170002. 0.93 J 15550180002
l.4.J 15560140206-0

CAOMIUM 0.16 U 15550.140002 0.25 U 15550150002 0;21 U 15550160002 0.26 U 15550170002 0.34 U 15550180002
0.38·J 15560140206-0

'.'

CALCIUM . 2980 J 15550140002 3760 J 15550150002 1900 J 15550160002 8310.J 15550170002 119000 J 15550180002
2860 J 1556014.0206-0

CHROMIUM 36.8 J 15550140002 30.2 J 15550150002 23.7 J 15550160002 28.6 J 15550170002 34 J 15550180002
36.8 J 15560140206-0

C06ALT 3.4 J 15550140002 4.6J 15550150002 10.5 J 15550160002 6.1 J 15550170002 4.8 J 15550180002
1.6 J 15560140206·0

COPPER· 13.3 J 15550140002 12.9 J15550150002 9.9 J 15550160002 13 J 15550170002 12.8J 15550180002
11.3J 15560140206-0

IRON' 28000 J 15550140002 27600 J 15550150002 23300 J 15550160002 32400 J 1.5550170002 37000 J 15550180002
88500 J 15560140206·0

LEAO 13.5 J 15550140002 14.7 J 15550150002 14 J 15550160002 15.3 J 15550170002 16:6J 15550180002
16.8 J 15560140206-0

MAGNE51UM .2530J 15550140002 2930J 15550150002 1880 J 15550160002 3770 J 15550170002 2600 J 15550180002
1240 J 15560140206·0

. MANGANE5E . 50.1J 15550140002 168 J15550150002 378 J 15.550160002 233 J 15550170002 161 J 15550180002
1210 J 15560140206,0 ..

MERC.URY Q.Q07 U155S0140002 0.025 J 15550150002 0.013 J 15550160002 0.02 J 15550170002 0.007 U 15550180002

NICKEL 13.4 J 15550140002 . 13.5 J 15550150002 15.4 J 15550160002 16.6 J 15550170002 15.1 J 15550180002
31.2J 15560140206·0

...
pOTA55IUM· 2190J 15550140002 2330 J 15550150002 2100 J 15550160002 1920 J 155501 70002 2380 J 15550180002

1250 J 15560140206·0

5ELENIUM 0.32 U 15550140002 0.39 U 15550150002 0.25 U 15550160002 0.42 U 15550170002 0.5 U 15550180002
, . 0.37 J 15.560140206·0

5~lVER .. 0.043 U15550140002 0.049 U 15550150002 0.045 U 15550160002 0.05 U 15550170002 0.045 U 15550180002
0.043 U 15560140206-0

...

•
-.. ; .: •
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•
LOCATION 1558013 15S8014 1558015 1558016 1558017 1558018

: SAMPLE DATE 1218/2004 12111/2004 . . 12111/2004. 12/1112004 12/11/2004 12/11/2004

800lUM 167 J 15880140002 308 J 15880150002 129 J 15880160002 185 J 15880170002 287 J 15880180002
74 J 15860140206-0

THALLIUM' 0.32 U 15880140002 0.36 U 15880150002 0.3 U 15880160002 0.32 U 15880170002 0.32 U 15880180002
0.13 U 15860140206·0

TIN
;

0.52 J15880140002 . 0.39 J 15880150002 0.34 J 15880160002 0.39 J 15880170002 0.52 J 15880180002
0.5U 15860140206·0

VANAOIUM 40.6 J 1.5880140002 43:8 J 15880150002 34.8 J 15880160002 36.7 J 15880170002 38.6 J 15880180002
33,2 J 15860140206-0

ZINC· 24.8 J 15880.140002 38.8 J 15880150002 34.5 J 15880160002 45.1 J 15880170002 34.6 J 15880180002
57,7 J15860140206·0
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RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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LOCATION 15S8019 15S8020 15S8021 15S8022 15S8023 15S8024
SAMPLE DATE 12110/2004 12110/2004 12/10/2004 12110/2004 12/10/2004 12/11/2004
Volatile Orllanlc8 (ug/klll ' "

,1,1, 1,2~TETRACHLOROETHANE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15860190206 1.02 U 15880200206 1.05 U 15860210206 0.876 U 15860220206 0.949 U 15860230206·0

1,1,1·TRICHLOROETHANE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905.U 15880230002,
0.939 U 15860190206 1.02 U 15860200206 1.05 U 15860210206 0.876 U 15860220206 0.949 U 15860230206·0

'.

1,1,2,2·TETRACHLOROETHANE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
6.939U 15860190206 1.02 U 15860200206 1.05 U 15860210206 0.876 U 15860220206 0.949 U 15880230'206·0

1,1,2·TRICHLOROETHANE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15860190206 1.02 U 15860200206 1.05 U 158602,10206 0.876 U 15860220206 0.949 U 15860230206·0

1,1·0ICHLOROETHANE 0.982 U 15580190002 1.06 U 15880200002 0.939 U 15880210002 ' 0.975 U 15580220002 0.905 U 15580230002
0.939 U 15560190206 1.02 U 15860200206 1.05 U 15860210206 ' 0.876 U 15560220206 0.949 U 15860230206·0

1,1·0ICHLOAOETHENE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15850220002 0.905 U 15580230002
0.939 U 15860190206 1.02 U 15860200206 1.05 U 15860210206 0.876 U 15860220206 0.949 U 15860230206·0

\

1,2,3·TAICHLOAOPROPANE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15560190206 1.02 U 15860200206 1.05 U 15560210206 0.876 U 15560220206 0.949 U 15560230206·0

1,2·016AOMO·3·CHLOAOPAOPANE . 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15550220002 0.905 U 15850230002
0.939U 15860190206 1.02 U 15860200206 1.05 U 15860210206 0.876,U 1586'0220206 0.949 U 15860230206·0

1,2·016AOMOETJ:-iANE 0.982 U 15880190002 1.06 U 15880200002 .0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15860190206 1.02 U 15560200206 1.05 U 15560210206 0.876 U 15860220206 0.949 U 15860230206·0

1,2·0ICHLOAOETHANE 0.982 U 15580190002 1.06U 15850200002 0.939 U 15550210002 0.975 U.15580220002 0.905 U 15880230002
0.939 U 15860190206 1.02 U 15860200206 1.05 U 15560210206 0.876 U 15860220206 0.949 U 15860230206·0

1,2,0ICHLOROPAOPANE 0.982 U 15880190002 1;06 U, 15880200002 ' 0.939 U 15850210002 0.975 U 15880220002 0.905 U 15880230002
, 0.939 U 15860190206 1.02 U 15560200206 1.05 \J 15560210206 0.876 U 15860220206 0~949 U 15860230206·0

2·6UTANONE 0.982 U 15880190002 4 J 15850200002, 0.939U 15580210002 6 J 15850220002 4 J 15550230002

'. 0.939 U 15860190206 j .02 U 15860209206 1.05 U 15560210206 0.876 U 15860220206 1 J 15860230206·0

.' .

•• • •
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•
LOCATION - 1558019 1558020 1558021 1558022 1558023 1558024
SAMPL.E DATE 12110/2004- 12110/2004 - 12110/2004 12/10/2004 12/10/2004 12/11/2004
2·HEXANONE. 0.982 U 155$0190002' 1.06U 15550200002 0.939 U 15550210002 0.975 U 15550220002 . 0.905 U 15580230002

0.939 U 15580190206 _ 1.02 U 1558020.0206
..

1.05 U 15580210206 0.876 U 15580220206 0.949 U 15580230206·D

. 3·CHLOROPROPENE .0.982 U 15550190002 1.06 U 15880200002 0.939 U 15850210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U15580190206 1.02 U 15880200206 1.05 U 15580210206' 0.876 U 15880220206 0.949 U 15580230206·D

,4·METHYL·2·PENTANONE 0.982 U 15850190002' 1.06 U 15850200002 0.939 U 15850210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15580190206 1.02 U15580200206 1.05 U 15580210206 0.876 U 15880220206 0.949 U 15580230206·D

ACETONE 26 J 15850190002 38 J 15880200002 7 U 15550210002 30 J 15880220002 25 J 15880230002 .
7 J 15580190206 7 J 15580200206 3 J 15880210206 .15 J 15580220206 10 J 15560230206·D

-
ACETONITRILE 39.3 UR 15550190002 42.2 UR 15580200002 37.6 UR 15550210002 39 UR 15550220002 36.2 UR 15550230002

37.6 UR 15880190206 40.7 UR 15580200206 42 UR 15580210206 35 UR 15880220206 38 UR 15580230206·D
.'

~

..
ACROLEIN 0.982 UR 15550190002 1.06 UR 15880200002 0.939.UR 15880210002 0.975 UR 15550220002 0.905 UR 15580230002

.0.939 UR 15580190206 1.02 UR 15$60200206 1.05 UR 15560210206 0.876 UR 15880220206 0.949 UR 15860230206·D

ACRYLONITRILE 0.982 U 15550190002 1.06 U 15580200002 . 0.939U.15850210002 0.975 U 15550220002 0:905 U 15880230002
0.939 U 15580190206 1.02 U 15880200206 1.05 U 15580210206 0.876·U 15880220206 0.949 U 15880230206·D

8ENZENE 0.982 U 15580190002 1.06 U 15850200002 . 0.939 U 15550210002 0.975 U 15880220002 0.905 U .15580230002
0.939 U 15580190206. 1.02 U 15580200206 1.05 U 15580210206 0.876 U 15880220206 0.949 U 15880230206·D

8ROMODICHLOROMETHANE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15550220002 0.905 U 15850230002
0.939 U 15580190206 .1.02 U 15860200206 1.05 U 15580210206 . 0.876 U 15880220206 0.949 U 15580230206·D

8ROMOFORM 0.982 U 15550190002 1.06 U 15880200002 0.939 lJ- 15550210002 0.975 U 15880220002 0.905 U 15550230002
- 0.939 U 15580190206 1.02 U 15580200206 1.05 U 15580210206 0.876 U 15580220206 0.949 U 15580230206·D

I3ROMOMETHANE 0.. 982 U 15550190002 1.06 U 15580200002 0.939 U 15550210002 0.975 U 15880220002 0.905 U 158502.30002
0.939 U 155801.90206 1.02 U 15880200206 1,05 U .15880210206 0.876 U 15580220206 0.949 U 15580230206·0.

CAR80N DI8ULFIDE 0.982 U 15880190002 1.06 U 15880200002 0.939'U 15550210002 0.975 U 15550220002 0.905 U 15850230002
0.939 U 15880190i06 1.02 U 15580200206 1.05U 15580210206 0.876 U 15580220206 0.949 U 15580230206-D

" '.

-
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LOCATION 15S8019. 15SB020 15S8021 15S8022 15SB023 15SB024
SAMPLE DATE 12110/2004 12110/2004 12110/2004 '1211 0/2004 12110/2004 12111/2004
CARBON TETRACHLORIOE , 0,982U 15550190002 1,06 U 15550200002 0.939U 15880210002 0,975U 15880220002 0,905 U 15850230002

0,939 U158B0190206 1,02·U 158B020020~ 1.05 U 155B0210206 0:876 U 155B0220206 0,949 U 155B0230206·0 ,
·CHLOROBENZENE 0,982U 15880190002 1,06 U'15880200002 0.939 U 15880210002 0,975 U 15880220002 0,905 U 15880230002.

0.939 U 155B0190206 1.02 U 155B0200206 1,05 U 155B0210206 0.876 U 158B0220206 0,949 U155B0230206·0

CHLOROOIBROMOMETHANE 0.982 U. 15550190002 1,06 U 15550200002 0.939 U 15880210002 0,975 U15850220002 0,905 U 15550230002
0,939 U 155B0190206 1.02 U 15580200206 1,05 U 155B0210206 0,876 U 155B0220206 0.949 U 155B0230206·0

CHLOROETHANE 0.982 U 15550190002 1,06 U15580200002 0.939 U 15850210002 0,975 U 15880220002 0,905 U 15550230002
0.939 U 158B0190206 1,02 U 155B0200206 1.05U 158B0210206 0.876 U 158B0220206 0,949 U 158B0230206·0

CHLOROFORM 0,982 U 15550190002 1.06 U15850200002 0.939U 15880210002 0,975 U 15880220002 0,905 U 15850230002
0.939 U 155B0190206 1:02 U 155B0200~06 1,05 U 158B0210206 0,876 U 155B0220206 0.949 U 155B0230206·0

CHLOROMETHANE 0.982 U 15850190002 1,06 U 15550200002 0.939 U 15880210002 0,975 U 15880220002 0,905 U 15850230002
'0:.939 U 158B0190206 .1.02 U 158B0200206 1.05 U 155B0210206 0,876 U 155B0220206 0.949 U 158B0230206·0

CHLOROPRENE 0.982 U 15550190002 1,06 U 15580200002 0.939 U 15880210002 0,975 U 15580220002 0,905 U 15550230002
0.939 U 158B0190206 1.02·U 155B0200206 1.05 U158B0210206 0.876 U 158B0220206 0.949U 158B0230206·0

CI5·1,2·0ICHLOROETHENE 0.982 U 15550190002 1.06 U 15550200002 0,939 U 15850210002 5 15880220002 0.905 U 15880230002
0.939 U 158B9190206 '1.02 'U158B0200206 1.05 U 158B0210206 2 J158B0220206 0,949 U 158B0230206·0

CI8-1,3·0ICHLOROPROPENE 0,982U 15580190002 1.06 U 15580200002 0,939 U 15580210002 0,975 U 15880220002 0,905 U 15880230002
0.939 U158B0190206 1,02 U 15580200206 1.05 U 158B0210206 0,876 U 158B0220206 0.949. U 158B0230206·0

OIBROMOMETHANE 0,982 \J 15850190002 1,06 U 15880200002 0.939 U 15880210002 .0.975 U 15880220002 0,905 U 15880230002
0.939 U158B0190206 1.02 U 155B0200206 1.05U 158B0210206 , .0,876U 155B0220206 0:949 U 158B0230206·0

. OICHLOROOIFLUOROMETHANE 0,982 U15880190002 1,06 U 15880200002 0,939 U 15580210002 0,975U 15580220002 0,905 U 15880230002
0.939 U 158B0190206 . 1.02V 158B0200206 1,05 U 15880210206 0.876 U 158B0220206 0.949 U 15880230206·0

ETHYL METHACRYLATE 0,982 U15880190002 1.06 U 15580200002 0,939 U 15880210002 0,975 U 15580220002 0,905 U 15880230002
0.939 UJ55Ei0190206 1.02 Ul!?580200206 1,05 U 15580210206 0.876 U 15880220206 0,949U 15880230206·0

. ... . "

• • •
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•
LOCATION 15S£l019 15S8020 15S8021 15S8022 15S8023 15S8024
SAMPLE DATE' 12110/2004 12110/2004 12110/2004 12110/2004 12/10/2004· 12/11/2004
ETHYL6ENZENE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220902 .0.905 U 15880230002

0.939 U 15860190206 1.02 U 15880200206 1.05 U 15880210206 0.876 LJ 15880220206 0.949 U 15880230206·0

:

1806UTANOL .. 39.3·UR 15880190002 42.2 UR 1588020.0002 .37.6 UR 15880210002 .39 UR 15880220002 36.2 UR 15880230002
37.6 UR 15860190206 40.7 UR 15860200206 42 UR 15880210206 35 UR 15880220206 38 UR 15880230206·0

METH.A,CRYLONITRILE . 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15880190206 1.02 U 15880200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·0

.'

MET!1YL IODIDE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U15880190206 ·1.02 U .15860200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·0

METHYL METHACRYLATE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15880190206 1.02 U 15880200206 1.05 U 15880210206 .0.876 U 15880220206 0.949 U 15880230206·0

..

METHYL TERT·8UTYL ETHER 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U .15880190206 1.02 U 15880200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·0

METHYLENE CHLORIDE 60 J 15880190002 10 U 15880200002 8 U 15880210002 5 U 15880220002 7 U 15880230002
24 J 15880190206 18 J 15880200206 1.05 UJ 15880210206 3 J 15880220206 0.949 UJ 15880230206·0

PROPIONITRILE 39.3 UR15880190002 42.2 UR 15880200002 37.6 UR 15880210002 39 UR 15880220002 36.2 UR 15850230002
37.6 UR 15860190206 40.7 UR 15880200206 42 UR 15880210206 35 UR 15880220206 38 UR 15880230206·0,

'8TYRENE 0.982U 15880190002 1.06 U 15880200002 0.939 U 15580210002 0.975 U 15550220002 0.905 U 15880230002
0.939 U 15560190206 1.02 U 15560200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·0

TETRACHLOROETHENE 0.982 U 1588.0190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 158802~0002 0.905 U 15850230002
0.939 U 15860190206 1.02 U 15880200206 1.05 U15S8021 0206 0.876 U 15880220206 0.949 U 15880230206·0

TOLUENE' 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 . 0.975 U 15850220002 0.905 U 15880230002
0.939 U 15560'90206 1.02 U 15580200206 1.05 U 155802.10206 0.876 U 15880220206 0,949 U 15580230206·0

TOTAL XYLENE8 0.982 U 15880190002 . 1'.06 U 15880200002 0.939 U 15580210002 0.975 U 15880220002 0:905 U 15880230002
0.939U 15580190206 1.02 U .155.80200206 1.05 U 15880210206 0..876 U 15~80220206 0.949 U 15880230206·0

..'
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LOCATION 15g8019 15S8020 1.5S8021 15S8022 1.5S8023 15S8024
SAMPLE DATE 12110/2004 12110/2004 12110/2004 12110/2004 12110/2004 12/11/2004
TRAN8-1,2-0ICHLOROETHENE 0.982 U 15880190002 1.06·U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002

0.939 U.15880190206 1.02 U 15880200206. . 1.05 U15880210206 0.876 U 15880220206 0.949 U. 15880230206·0

TRAN8-1,3-0ICHLOROPROPENE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905'U 15880230002
0.939 U 15880190206 1.02 U 1588020020,6 , 1.05 U 1.5880210206 0.876 U 15880220206 0.949 U 15880230206·0

TRAN8-1,4-0ICHLORO·2-8UTENE 0.982 U ·15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15880190206 1.02 U 15880200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·0

TRICHLOROETHENE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975U 15880220002 0.905 U 15880230002
- 0.939 U 15880190206 1.02 U 15880200206 1.05 U .1558'0210206 0.876 U 15880220206 0.949 U 15880230206·0

TRICHLOROFLUOROMETHANE 2 J 15880190002 1.06 U 15880200002 0.939U 15880210002 0.975 U 15880220002 0.905 U 15880230002
2 J 15880190206 1.02 U 15880200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·0

VINYL ACETATE 0.982 U 15880190002 1.06 U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15880190206 1.02 U 15880200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·D

VINYL CHLORIOE 0.982 U 15880190002 1.06U 15880200002 0.939 U 15880210002 0.975 U 15880220002 0.905 U 15880230002
0.939 U 15880190206 1.02 U '15880200206 1.05 U 15880210206 0.876 U 15880220206 0.949 U 15880230206·0

Semlvolatile OrQanlcs (uQ/kQ)
l,2,4,5-TETRACHLOR08ENZENE . . 82.2 U 15880190002 81.3 U .15880200002 76.7 U 15880210002 79.7 U15880220002 75.8 U 15880230002 80.8 U 15880240002

81.5 U 15880230206·0

1,2,4·TRICHLOR08ENZENE 82.2 U 15.880190002 8.1,3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206·0

1,2'0ICHLOR08ENZENE . 82.2U 15880190Q02 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 158802302q6-0

1,3·0ICHLOR08ENZENE 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206·0

, .

1,4,0ICHLOROBENZENE 82.2U 15880190002 81.3 U 15880200002 76.7 U 15880210002 " 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206·0

1,4-010XANE 123 U 15880190002 121 U 15880200002 115U 15880210002 119 U 15880220002 113 U 15880230002 121 U 15880240002
122 U 15880230206:0.

,-
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•
LOCATION 15S8019 . 15S~020 15S8021 1558022 '1558023 1556024
5AMPLE DATE 12110/2004 12110/2004 12110/2004 12110/2004 12/10/200.4 12111/2004
l,4-NAPHTHOQUINONE 82.2 U 15550190002 81.3 U 15850200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15880230002 80.8 U 15880240002

81.. 5 U 15880230206-D

1;4-PHENYLENEDIAMINE 82.2 U 15880190002 81.3 U 15850200002 76.7 U 15580210002 79.7 U 15850220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 158'80230206-D

1-NAPHTHYLAMI.NE 82.2 U 15850190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
. 81.5 U 15880230206·D

2,2"OXY818(1-CHLOROPROPANE) 82.2 U15880190002 81.3 U .15850200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 UJ 15880230206·D

2,3,4,6-TETRACHLOROPHENOL 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15850220002 75.8 U 15580230002 80.8 U 15850240002
81.5 U15880230206-b

2,4,5-TRICHL()ROPHENOL 82.2 U 15880190002 •. 81.3 U 15850200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15850240002
81.5 U 15880230206-D

2,4,6·TRICHLOROPHENOL 82.2 U 158.50190002 81.3 U .1?580200002 . 76.7 U 15580210002 79.7 U 15550220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 155B0230206-D

2;4-DICHLOROPHENOL 82.2 U 15880190002 81.3 U 15850200002 76.7 U 15550210002 79.7 U 1.5850220002 75.8U 15550230002 80.8 U 15850240002
81.5 U 15880230206-D

2,4-[lIME'fI::lYLPHENOL 82.2 U15550190002 81.3 U 15550200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15580230002 80.8 U 15550240002
81..5 U .15580230206-D

2,4-DINITROPHENOL 82,2U 15580190002 81.3 U 15$50200002 76.7U 15550210002 79.7 U 15580220002 75.8 U15580230002 80.8 U 15850240002
81.5 U 15580230206-D

2,6-DICHLOROPHENOL·· 82.2 U 15550190002 81.3 U 15580200002 76.7·U 15880210002 79.7 U .15880220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 15580230206·D

2-ACETYLAMINOFLUORENE 82.2 U 15850190002 81.3 U 15580200002 76.7 U 15580210002 79.7 U 15580220002 75.8 U 15880230002 80.8 U 15580240002
81,5 U 15580230206·D

2-CHLORONAPHTHALENE 82.2 U15880190002 81.3 U 1585Q200002 76.7 U 15880210002 79.7 U 15580220002 75.8 U 15580230002 80.8 U 15850240002
81.5 U 15880230206-D

2-CHLOROPHENOL 82.2 U 15850190002 81 .3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206·D

2.METHYLNPo':'M.' HALENE 34 15580190002 4. U 15850200002 3.78 U 15880210002 5 J 15550220002 17 J 15850230002 3.98 U 15850240002
5 J 15880220206 4.01 U 15580230206-D

2'fy1ETHYLPHENOL: 82.2 U 15550190002 61.3 U 15550200002 76.7 U 15550210002 79.7 U 15850220002 75.6 U 15550230002 80.8 U 15850240002
81.5 U 15580230206-D

"
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LOqATION 15SB019 15SB020 . 15SB021 15SB022 155B023 155B024
SAMPLE DATE 12110/2004 12110/2004 12110/2004 12110/2004 12110/2004 12/11/2004
2·N~PHTHYLAfylINE 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15850240002

81.5 U 15560230206·0

2·NITROANIUNE 82.2 U 15850190002 81.3 U 15850200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15850230002 80.8 U 15880240002
81.5 U·15880230206·0

2·NITROPHENOL· 82.2 U 15850190002 81.3 U 15880200002 76.7 U15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206·0

. 2·PICOUNE . 82.2 U 15850190002 81.3 U .15559200002 76.7 U 15880210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15580240002
81.5 U 15560230206·0

3&4·METHYLPHENOL 82.2 U 15850190002 81.3 U 15850200002 _76.7U 15550210002 . 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 15560230206·0

3,3'·0ICHLOR06ENZI0INE 82.2 U 15550190002 81.3 U 15880200002 76.7 U 15580210002 79.7 U 15580220002 75.8 U 15850230002 80.8 U 15880240002
81.5 U 15560230206·0

3,3'·0IMETHYL8ENZI0INE 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15580210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 UJ 15860230206·0

3·METHYLCHOLANTHRENE 82.2 U 1~S50190002 81.3 U 15550200002 76.7 U 15580210002 79.7 U 15550220002 75.8 U 15580230002 80.8 U 15550240002
81.5 U 15560230206·0

3;NITROANILINE 82.2 U 1~550190002 81.3 U 15550200002 ·76.7.U 15.550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15580240002
81.5 U 15560230206·0

4,6·0INITRO·2·METHYLPHENOL 82.2 U 15550190002 81.3 U 15550290002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 15860230206·0

4·AMIN08IPHENYL 82.2U .155501 ~0002 81.3 U 15850200002 76.7 U 15880210002 79.7 U 15550220002 75.8 U 15850230002 80.8 U15880240002

; 81.5 U 15880230206·0

4·8ROMOPHENXLPtiENYL ETHER 82 ..2 U 15550190.002 81.3U 15850200002 76.7 U 15880210002 79.7 U 15880220002 75.8.U 15880230002 80.8 U 15880240002
81.5. U 15880230206·0

4·CHLORO·3·METHYLPHENOL 82.2 U 15880190002 81.3 U 15580200002 76.7 U 15550210002 79.7U 15580220002 .. 75.8 U 15580230002 80.8 U 15550240002
81.5 U 15580230206·0

.4·CHLOROANILINE 82.2 U 15550190002. .81.3U 15550200002 76.7U 15550210002 79.7 U 15850220002 75.8 U 15550230002 80.8 U 15580240002
.81.5 U 15880230206·0

4·CHlOROPHENYt;'PHENYlETHER 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15580220002 75.8 U 15550230002 80.8 U 15550240002
, 81.5 U 15580230206·0

4·NITROANILINE 82.2 U 15550190002 81.3 U15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
.. 81.5 U 15580230206·0

•• { • •



•• . APPE. 3LE G·1 .
RESULTS FOR CHEMICALS ANA .J IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 53 OF 135

•
LOCATION 15S8019 15S8020 15S8021 15S8022 15S8023 15S8024
SAMPLE DATE 12110/2004 12110/2004 12110/2004. 12110/2004 12/10/2004 12/11/2004
4·NITROPHENOL .82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15850220002 75.8 U 15550230002 80.8 U 15580240002

81.5 U 15880230206.0

4,NITROQUINOllNE·1 ;OXIOE 82:2UR 15880190002 .81.3 UR 15880200002 76,7 UR 15880210002 79.7 UR 15880220002 75.8 UR 15880230002 80.8 UR 15880240002
81.5UR 15580230206·0

5·NITRO·O·TOLUI0INE 82.2.U 15880190002 81.3. U 15580200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15550230002 80.8 U 15580240002
. 81.5 U 15880230206·0

7,12·0IMETHYL8ENZ(AjANTHRACENE 82.2 U 15880190002 81.3 U15880200002 . 76.7 U 15850210002 79.7 U 15880220002 75.8 U 15850230002 80.8 U 15880240002
81.5 U 15580230206·0

A,A·OIMETHYLPHENETHYLAMINE 82.2 U 15580190002 81.3 U 15580200002. . 76.7 U 15880210002 .79.7 U 15580220002 75.8 U 15580230002 80.8 U 15880240002
81.5 U 15880230206-0

AC!=NAPHTHENE 9 15880190002 5 J 15850200002. 5 J 15850210002 20 15880220002 14.9 U 15880230002 3.98 U 15880240002
8 15880220206 26 15880230206·0,

AGENAPHTHYLENE 4.05 U 15880190002 4 U 15880200002 3.78 U 15880210002 3.92 U 15880220002 23 J 15880230002 . 3.98 U 15880240002
3.8 U 15880220206 4.01 U 15580230206·0

ACETOPHENONE 82.2 U 15880190002 81.3 U 15880200002 76.7 U 1588021000.2 79.7 U 15850220002 75.8 U 15550230002 80.8 U 15880240002
81.5 U 15580230206·0

ANILINE 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15550230002 80.8 U 15550240002
81.5 Li 15880230206·0

ANTHRACENE 24 15880190002 12 15850200002 5 J 15550210002 40 15550220002 30 J 15850230002 3.98 U 15880240002·
8 15880220206 25 15880230206·0

c..
ARAMITE 82.2 U 15880190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15580230002 80.8 U 15850240002

81.5 U 15580230206·0

8ENZO(AjANTHRAGENE • 29 15880190002 22 15550200002' 7 J 15850210002 58 15850220002 130 J 15550230002 3.98 U 15550240002
12 15580220206 78 15580230206·0

8ENZO(AWyRENE 2415580190002 23 15550200002 8 15580.210002 55 15550220002 160 15550230002 3.98 U 15580240002
13 15580220206 130 15580230206·0

8ENZO(8)FLUORANTHENE, .15 15880190002 22 15550200002 3.78 U 15580210002 56 15880220002 140 15550230002 . 3.~8 U 15850240002
11 15580220206 180 15580230206·0

6ENZO(G,H,I)PERYLENE 2215880190002 34' 15550200002 19 15550210002 71 15550220002 210 15550230002 3.98 U 15850240002
14 15560220206 93 15880230206·0

8ENZO(K)FLUORANTHENE 17 15880190002 14 15859200002 3.78 U 15550210002 27 15550220002 100 15550230002 3.98 U 15580240002
815580220206 68 15580230206·0
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LOCATION 15SB019 15SB020 15SB021 15SB022 15SB023 155B024
SAMPLE DATE 12110/2004 1211·0/2004· 12/10/2004 12110/2004 12/10/2004 12111/2004
8ENZYL ALCOH.oL 82.2 U 15550190002· 81.3 U 15550200002 76.7U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15850240002

81.5 U 15880230206-0

..815(2-CHLOROETHOXY)METHANE 82.2 U15850190002 81.3 U 15550200002 76.7 U 15880210002 79.7 U 15550220002 75.8 U 15850230002 80.8 U 15550240002
81.5 U 15580230206-0

815(2·CHLOROETHYL)ETHER 82.2 U 15550190002 81.3 U 15550200.002 76.7 U 15550210002 79.7 U 15850220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206-0

818(2·ETHYLHEXYLjPHTHALATE 82.2 U 15880190002 81.3 U 15580200002 76.7 U 15880210002 79.7 U 15550220002 75.8 U 15880230002 80.8 U 15880240002
13000 J 15880230206-0

8UTYL .8ENZYL PHT/::iALATE 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.~ U 15880230002 80.8 U 15880240002
81.5 U 15880230206·0

CHLOR08ENZlLATE 82.2.U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.TU 15880220002 .75.8 U 15880230002 80.8 U 15880240002
81.5 U 15580230206-0

CHRYSENE . 33 15550190002 25 15550200002 7 J 15550210002. 68 15550220002 170 J 15550230002 3.98 U 15550240002
13 15880220206 100 15860230206-0

01-N·8UTYL PHTHALATE 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8U 15880230002 80.8 U 15850240002
81.5 U 15880230206-0

OI,N·OCTY~PHTHALATE 82.2 U 15850190002 . 81.3 U 1.5880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15850240002
81.5 U 15580230206-0

OIALLATE 82.2 U 15880190002 81:3 U 15580200002 76.7 U 15880210002 79.7 U 15580220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206-0

018ENZO(A,H)ANTHRACENE 4.05 U 15850190002 4 U 15880200002 3.78U 15880210002 3.92 U 15550220002 14.9 U 15880230002 3.98 U 15880240002
3.8 U 15580220206 23 15580230206·0

DI8ENZOF.URAN 82.2U 1558019()Q02 . 81.3 U .15850200002 76,7 U 15550210002 79.7 U 15550220002 75.8 U 15880230002 80.8 U 15580240002
81.5 U 15880230206·0·

OIETHYL PHTHALATE .82;2 U15880190002 .81.3 U 15850200002 .76.7 U 15550210002 79.7U 15550220002 75.8 U 15580230002 80.8 U 15580240002
81.5 U 15880230206-0

DIMETHYL PHTHALATE 82.2 U 15850190002 81.3 U 15580200002 76.7 U 15880210002 79.7 U 15580220002 75.8 U 15880230002 . 80.8 U 15880240002
81.5 U 15880230206-0

',,-

DIPHENYLAMINE 82.2U 15850190002 81.3 U 15880200002 76.7 U 15580210002 79.7 U 15880220002 75.8 U 15580230002 80.8 U 15880240002
81.5 U 15580230206·0

ETHYL METHANE 8ULFONATE 82.2 U 15880190002 81.3 U 15880200002 .. 76.7U 15880210002 79.7 U 15880220002 75.8 U 15550230002 80.8 U 15880240002
81.5 U '15580230206·0

• •••••

) •
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•
LOCATION 15S80.19 15S8020 15S8021 15S8022 15S8023 15S8024
SAMPLE DATE 12110/2004 12110/2004 12110/2004 12110/2004 12110/2004 12/11/2004
FLUORANTHENE 41 15880190002 48 15880200002 12 1.5880210002 130 15880220002 110 15850230002 . 4 J 15880240002

26 158B0220206 180 155B0230206-0

FLUORENE 8J 15880190002· 6 J 15880200002 3.78 U 15580210002 19 15550220002 21 J 15550230002 3.98 U 15550240002
7 J 158B0220206 20 158B0230206-0

HEXACHLOROBENZENE 82.2 U 15880190002 81.3 U 15580200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15580230002 80.8 U 15550240002
81.5 UJ 158B0230206-0

HEXACHLOROBUTAOIENE 82.2 U 15850190002 81.3 U 15880200002 76.7 U 15850210002. 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206-0

HEXACHLOROCYCLOPENTAOIENE 82.2 UJ 15550190002 81 .3 UJ 15550200002 76.7 UJ 15550210002 79.7 UJ 15550220002 75.8 UJ 15550230002 80.8 UJ 15550240002
81.5 UJ 15860230206-0

HEXACHLOROETHANE 82.2 U 15880190002 81.3 U :15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15850230002 80.8 U 15880240002
81.5 U 15560230206-0

HEXACHLOROPROPENE 82.2 U 15880190002 81.3 U 15850200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15580230002 80.8 U15550240002
81.5 U 15860230206-0

INOENO(1,2,3·CO)PYRENE 14 15880190002 22 15880200002 3.78 U 15880210002 . 5115850220002 160 15550230002 3.98 U 15550240002
8 15860220206 74 15560230206-0

1500R1N . 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15850210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 15560230206·0

150PHORONE .. 82.2 U15550190002 81.3U 15850200~02 76.7 U 15550210002 '79.7 U 15550220002 75.8 U 15550230002 80.8 U 15850240002
81.5 UJ 155B0230206·0

1505AFROLE 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15580210002 79.7 U 15880220002 75.8 U 15580230002 80.8 U 15880240002
81.5 U 15860230206-0

KEPONE·· 82.2 UR 15880190002 81.3 UR 15880200002 76.7 UR 15880210002 79.7 UR 15580220002 75.8 UR 15850230002 80.8 UJ 15880240002
81.5 UJ 155B0230206-0

METHAPYRILENE 82.2 UJ 15580190902 81.3 UJ 15880200002 76.7 UJ 15880210002 79;7 UJ 15850220002 75.8 UJ 15880230002 80.8UJ 15880240002
81.5 UJ 158B0230206-0

MET~YL METHANE 5ULFONATE 82.2 U 15580190002 81.3 U 15580200002 76.7 U 15580210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 158B0230206·0

IN'NITH~!;>U'UI-N'BliTYLAMINE· 82.2 U 1.5850190002 81.3 U 15850200002 76.7 U 15880210002 79;7 U 15880220002 75.8 U 15880230002 80.8 U 15550240002
81.5 U 15860230206·0

N-NITR050,01.·N·PROPYLAMINE 82.2.U 15580.1~0002 . 81.3 U 15§50200002 7.6.7 U 15850?10002 79.7 U 15550220002 75.8 U 15880230002 80.8 U 15850240002
"." " 81.5 UJ 15860230206-0
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l;OCATION 1558019 1558020 1558021 1558022 1558023 1558024
SAMPLE DATE 12110/2004 12110/2004 12/10/2004 12/10/2004 12/10/2004 1211112004

N·NITR050DIETHYLAMINE 82.2 U 155501,9.0002 :81.3 U,15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206-D

N·NITR050DIMETHYLAMINE 82.2 U'15550190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 UJ 155B0230206-D

N·NITR050DIPHENYLAMINE 82 ..2 U 15550190002 81.3 U 15550200002 76.7 U 15550210002 79."U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206·0

N·NITR050METHYLETHYLAMINE. 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 808 U'15550240002
81.5 U 155B0230206-D

N·N./TR050MORPHOLINE 82.2 U 15550190002 81.3 U 15550200002 76.7U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 UJ 155B0230206-D

N·NITR050P.JPERI0INE 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 UJ 155B0230206·D

N;NITR050PYRROLID INE 82.2 U 15550190002 81.3 U 15550200002 76.7 U15550210002 79.7 U15550220002 75,8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206·0

NAPHTHALENE 15 15550190002 4 U 15550200002 , 4 J 15550210002 9 15550220002 14.9 U 15550230002 3,98 U 15550240002
15 155B0220206 4.01 U 155B0230206·D

O,O,O·TRIETHYL PH05PHOROTHIOATE 82.2 U 1~550190002 81.3 U 15550200002 76.7U 15550210002 79.7 U15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206·D

O·TOLUIOINE ,.' 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15550210002 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206·0

p·(OIMETHYLAMINO)AZOBENZENE 82.2 U 15550.190002 81.3 U 15550200002 76.7 U 15550210002 .79.7 U 15550220002· 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206-0

PENTACHLOROBENZENE 82.2 U 15550190002 81.3 U 15550200002 76.7 U 15550210002 79.7U 15550220002 75,,8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206·0

PENTACHLOROETHANE 82.2 U 15550190002 , 81.3U 15550200002 76.7U 15550210002 . 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206·D

PENTACHLORONITROBENZENE ·82.2 U 15550190002 81.3U 155,50200002 76.7,U 15550210002 ',79.7U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206-0

PHENACETIN 82.2 U15550190002 81.3 U 15550200002 76.7 U 15550210002, ' 79.7 U 15550220002 75.8 U 15550230002 80.8 U 15550240002
81.5 U 155B0230206-D ,

PHENANTHRENE 17015550190002 69 15550200002 21 15550210002 190 15550220002 92 15550230002 6 J 15550240002
36 155B0220206 . 13 J 155B0230206·0

..
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•
LOCATION 15SB019 15SB020 15SB021 15SB022 15SB023 15SB024
SAMPLE DATE 12110/2004 12110/2004 12110/2004 12/10/2004 12/10/2004 12/11/2004
PHENOL 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002

81.5 U 15880230206·0

PRONAMIOE 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U15880230002 80.8 U 15880240002
81.5 U 15880230206·0

PYRENE 6815880190002 73 15880200002 18 15880210002 190 15880220002 210 J 15880230002 3.98 U 15880240002
40 .15880220206 400.15880230206·0

PYRIDINE 82.2 U 15880190002 81.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206·0

8AFROLE .. 8.2.2 U 15880190002 8.1.3 U 15880200002 76.7 U 15880210002 79.7 U 15880220002 75.8 U 15880230002 80.8 U 15880240002
81.5 U 15880230206·0

..Pestlcldes PCBs 7uQlki.11
4,4'·000 . .1.66 U 15880190002 1.64 U 15880200002 1.55 U 15880210002 110 15880220002 38 15880230002

1.64 U 15880230206·0
4,4'·DDE 2 J 15880190002 1.64 U 15880200002 1.55 U 15880210002 1.61 U 15880220002 1.53 U 15880230002

1.64 U 15880230206·0
4,4'·ODT 1.66.U 15880190002 1.64 U15880200002 1.55 U 15880210002 1.61 U 15880220002 1.53 U 15880230002

.. 1.64 U 15880230206·0
ALDRIN 0.798 U 15880190002 0.789 U 15880200002 0.745 U 15880210002 0.773 U 15880220002 0.735 U 15880230002

0.791 U 15880230206·0
ALPHA·8HC 0.798 U 15880190002 0.789 U 15880200002 0.745 U 15880210002 0.773 U 15880220002 0.735 U 15880230002

0.791 U 15880230206·0
ALPHA·CHLOROANE 0.798 U 15880190002 69 15880200002 0.745 U 15880210002 1"1 15880220002 1.6 J 15880230002

0.791 U 15880230206·0
AROCLOR·l016 . 11 U 15880190002 10.9 U 15880200002 10.3 U 15880210002 10.7 U 15880220002 10.2 U 15880230002

10.4 U 15880220206 10.9 U 15880230206.0
AROCLOR·1221 11 U 15880190002 10.9 U 15880200002 10.3 U 15880210002 10.7 U 15880220002 10.2 U 15880230002

10.4 U 15880220206 10.9 U 15880230206·0
AROCLOR·1232 11 U 15880190002 10.9 U 15880200002 10.3 U 15880210002 10.7 U 15880220002 10.2 U 15880230002

10.4 U 15880220206 10.9 U 15880230206·0
AROCLOR·1242 11 U 15880190002 10.9 U 15880200002 10.3 U 15880210002 10.7 U 15880220002 10.2 U 15880230002

10.4 U 15880220206 10.9 U 15880230206·0
AR.OCLOR·1248 11 U 15880190002 10.9 U 15880200002 .10.3 U 1.5880210002 10.7 U 15880220002 10.2 U 15880230002

10.4 U 15880220206 10.9 U 15880230206'0
ARQCLOR·1254 11 U 15580190002 10.9 U 15880200002 10.3 U 15880210002 10.7.U 15850220002 10.2 U 15850230002

10.4 U 15880220206 10.9 U 15880230206·0
AROCLOR·1260 11 U 15880190002 10.9 U 15850200002 10.3 U 15880210002 190 15880220002 1200 15880230002

10.4 U .15880220206 10.9 U 15880230206·0
BETA·BHG 0.798 U15880190002 0.789 U 15580200002 0.74.5 U 15850210002 0.773 U 15880220002 0.735U 15880230002

0.791 U 15580230206·0
OELTA·8HC 0.798 U 15880190002 0.789 U 15850200002 0.745 U 15580210002 0.773 U 15850220002 0.735 U 15550230002

6.791 U 15880230206·0
DIELDRIN. 1.66 U. 15580190002 1.64 U 15580200002 1.55 U 15880210002 1.61 U 15880220002 1.53 U 15880230002

1.64 U 15880230206·0
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LOCATION 1558019 1558020 1558021 1558022 1558023 1558024
SAMPLE DATE 12110/2004 . 12110/2004 12110/2004 12110/2004 12110/2004 12/11/2004
EN005ULFAN I 0.798 U 15550190002 0.789 U 15550200002 0.745 U 15550210002 0.773 U 15550220002 0.735 U 15550230002

0.791 U 15580230206-0
EN008ULFAN II 1.66 U 15580190002 1.64 U 15850200002 1.55 U 15580210002 1.61 U 15550220002 1:53 U 15550230002

'. 1.64 U 15580230206-0
EN008ULFAN 5ULFATE 1.66 U 155.50190002 1.64 U 15550200002 1.55 U 15580210002 1.61 U 15550220002 . 1.53 U 15850230002

1.64 U 15580230206-0
ENORIN ALDEHYDE 1.66 U 15550190002 . 1.64 U 15550200002 . 1.55 U 15550210002 1.61 U 15550220002 1.53 U 15550230002

1.64 U 15580230206-0
· ENORIN KETONE 1.66 U 15850190002 1.64 U 15550200002 1.55 U 15550210002 1".61 U.15550220002 1.53 U 15550230002

1.64 U 15580230206-0
ENORIN 1.66 U 15850190002 1.64 U 15550200002 1.55 U 15550210002 1.61 U 15550220002 1.53 U 15580230002

1.64 U 15580230206-0
GAMMA-SHC (LINDANE) 0.798 U15550190002 0.789 U 15550200002 0.745 U 15550210002 0.773 U15550220002 0.735 U 15550230002

0.791 U 15580230206-0
GAMMA-CHLORDANE 0.798 U 15550190002 75 15550200002 0.745 U 15550210002 12 15550220002 0.735 U 15850230002

0.791 U 15580230206·0
· HEPTACHLOR EPOXIOE 0.798 U 155801900Q2 4.8 15550200002 0.745 U 15550210002 0.773 U 15550220002 0.735 U 15850230002

0.791 U 15580230206·0
HEPTACHLOR 0.798 U 15550190002 8.5 15550200002 0.745 U 15550210002 0.773 U 15550220002 0.735 U 15550230002

.0.791 U 15580230206-0
METHOXYCHLOR 7.98 U 15850190002 7.89 U 15550200002 7.45 U 15550210002 7.73 U 15550220002 7.35 U 15550230002

7.91 U 15580230206-0
TOXAPHENE 20.9 U 15550190002 20.6 U 15550200002 19.5 U 15550210002 20.2 U 15550220002 19.2 U 15550230002

20.7 U 15580230206-0
Herbicides (ug/kg)
2,4.5-T 1.66 U 15550190002 .1.64 U 15550200002 1.55 U 15550210002 1.61 U 15550220002 1.53 U 15550230002

1.64 U 15580230206·0
2,4,HP (5ILVEX) 1.66 U 15550190002 1.64 U 15550200002 1.55 U 15550210002 1.61 U 15550220002 1.53 U 15550230002

1.64 U 15580230206-0
2,4-0 1.66 U 15550190002 1.64 U 15550200002 1.55 U 15550210002 1.61 U 15550220002 1.53 U 15550230002 -

1.64 U 15580230206·0
01N05E8. 1.66 U 15550190002 1.64 U 15550200002 1.55 U 15550210002 1.61 U 15550220002 1.53.U 15550230002

1.64 U 15580230206·0
HEXACHLOROPHENE .1.04 U 15550190002 J.03 U 15550200002 0.974 U 15550210002 1.01U 15550220002 0..962 U 15550230002

1.03 U 15580230206-0
PENTACHLOROPHENOL 0:552 U 15550190002 . 0.546 U 15550200002 0.515 U 15550210002 0.535 U 15550220002 0.509 U 15550230002

0.547 U 15580230206-0
Inorganics (mg/kg)
ALUMINUM 13200 J 15550190002 29900 J 15550200002 16100 J 15550210002 19700 J 15550220002 20600 J 15550230002

26800 J 15580230206-0

ANTIMONY 0.44 U 15550190002 0.25 U 15550200002 0.15 U 15550210002 0.32 U 15550220002 0.46 U 15580230002
0.63 J 15880230206-0

· AR5ENIC 5.5 J 15550190002 7.3 J 15550200002 5.1 J 15550210002 8.3 J 15550220002 13.4 J 15550230002
".

9.6 J 15580230206-0.. . .
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•
LOCATION

..
15S8019 15S8020 15S8021 15S8022 15S8023 15S8024

SAMPLE DATE 12110/2004 12110/2004 12110/2004 12/10/2004 12/10/2004 12111/2004
8ARIUM 72.5 J 15550190002 75.3 J 15550200002 61.4 J 15550210002 90.4 J 15550220002 80.6 J 15550230002

82.3 J 15580230206·0

8ERYLLIUM 2.915550190002 0.58 15550200002 0.51 15550210002 0.65 15550220002 0.59 15550230002
0.71 J 15580230206·0

CAOMIUM 0.41 J 15550190002 0.33 J 15550200002 0.18 J 15550210002 0.38 J 15550220002 0.38 J 15550230002
0.36 J 15580230206·0

CALCIUM 52100 J 15550190002 1660 J 15550200002 1430J 15550210002 26800 J 15550220002 54300 J 15550230002
2550 J 15580230206·0

CHROMIUM 15.3 J 15550190002 27.8 J 15550200002 19.8J 15550210002 23.8 J 15550220002 28.4 J 15550230002
24.4 J 15580230206·0

C08ALT 6.2 J 15550190002 4.4 J 15550200002 3.5 J 15550210002 6.9 J 15550220002 5.4 J 15550230002
9.1 J 15580230206·0

COPPER .' 18;8 J 15550190002 18.2 J 15550200002 7.6J 15550210002 12.4 J 15550220002 13.2 J 15550230002
16.8 J 15580230206·0

IRON 24700 J 15550190002 27100 J 15550200002 18200 J 15550210002 19100 J 15550220002 23100 J 15550230002
25100 J 1558023020~·0

LEAO 9.2 J'15550190002 9.8 J 15550200002 6.6 J 15550210002 18.1 J 15550220002 15,8 J 15550230002
15.2 J 15580230206·0

MAGNE51UM 2800 J 15550190002 . 4450 J 15550200002 1550J 15550210002 4660J 15550220002 4610 J 15550230002
3070 J 15580230206·0

MANGANE5E 222 15550190002 118 15550200002 86.1 15550210002 246 15550220002 189 15550230002
141 J 15580230206·0

MERCURY 0,017 J 15550190002 0.02 J 15550200002 0.007 U 15550210002 0.023 J 15550220002 . 0:027 J 15550230002. .

NICKEL 16.1 J 15550190002 15,7 J 15550200002 9.5 J 15550210002 14.7 J 15550220002 14.5 J 15550230002
17.3 J 15580230206·0

POTA551UM 1400 J 15550190002 2280 J 15550200002 1030 J 15550210002 1710 J 15550220002 1840 J 15550230002
~ 2050 J 15580230206·0

5ELENIUM 0.5 J 15550190002 0.27 J 15550200002 0,14J 15550210002 0.29 J 15550220002 0.35 J 15550230002
0.41·J 15580230206·0

51LVER 0,053 U 15550190002 0.043·U 15550200002 0,046 U 15550210002 0,046 U 15550220002 0,048 U 15550230002
0,06 U 15580230206·0
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LOCATION 155B019 155B020 15SB021 15SB022 155B023 155B024
SAMPLE DATE 12110/2004 12110/2004 . . 12110/2004 12/10/2004 12/10/2004 12/11/2004-
8QDlUM 1250 J 15880190002 150 J 15880200002 82.7 J 15550210002 216 J 15850220002 128 J 15850230002

99.8 J 15880230206·0

THALLIUM 0.23 U 15580190002 0.38 U 15580200002 0.19 U 15550210002 0.29 U 15550220002 0.28 U 15550230002
0.36 J 15880230206·0

TIN. 0.81 U 15580190002 0.67 U 15880200002 0,44 U 15580210002 0.61 U 15550220002' 0.8 U 15850230002
0.63 U 15880230206·D

VANADIUM 31.4·J 15850190002 43.7 J 15550200002 30 J 15850210002 35.7 J 15550220002 38.8 J 15850230002
47.8 J 15580230206·0

ZINC 46.9 J 15580190002 57.7 J 15550200002 20.1 J 15850210002 48.7 J 15550220002 46.8 J 15550230002
52.6 J 15580230206·0

.
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•
LOCATION 15S8025 1558026 1558027 1558028 15S8029 1558030 I5AMPLE DATE 12111/2004 12111/2004 . 12111/2004 12111/2004 12/9/2004 12/14/2004
Volatile Oraanlc8 (ucilka\
1.,1,1.2·TETRACHLOROETHANE 0.806 U 15880290002 1.1 9 U 15880300002

1.04 U 15880290206 1.19 U 15880300206
'-

1,1,1·TRICHLOROETHANE . 0.806 U 15880290002 1.1 9 U 15880300002
1.04 U 15880290206 1.19 U 15880300206

1,1,2;2·TETRACHLOROETHANE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15880290206 U9 U 15880300206

1,1,2·TRICHLOROETHANE . 0.806 U 15880290002 1. 19 U 15880300002
1.04 U 15880290206 1.19 U 15880300206

,

1,1·DICHLQROETHANE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15880290206 1.1 9 U 15880300206

1,HJICHLOROE.THENE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15880290206 1.1 9 U 15880300206

1,2,3·TRICHLORQPROPANE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15880290206 1.19 U15880300206

1,2·DI8ROMO·3·CHLOROPROPANE Q.806 U 15880290002 . 1.19 U .15880300002
1.04 U 15880290206 1.19 U 15880300206

1,2·DI8ROMOETHANE 0.806 U 15880290002 1.19 U1 5880300002
1.04 U 15880290206 1.1 9 U 15880300206

-
1,2~DICHLOROETHANE 0.806 U 15880290002 1.19 U 15880300002

1.04 U 15880290206 1.19 U 15880300206

1,2·DICHLOROPROPANE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15880290206 1.1 9 U 15880300206.

2·8UTANONE 0.806 U 15880290002 1.19 U 15880300002
1.04 U .15880290206 1.19 U 15880300206
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. LOCATION 1558025 1558026 1558027 1558028 1558029 1558030
SAMPLE.DATE . 12111/2004 12111/2004 12111/2004 12111/2004 121912004 12114/2004
2·HEXANONE 0.806 U 15550290002 1.19 U 15550300002

1.04 U 15580290206 1.19 U 15580300206

3·CHLOROPROPENE 0.806 U 15550290002 1.19 U 15550300002
1.04 U 15580290206 1.19 U 15580300206

4·METHYL·2·PENTANONE 0.806 U 15550290002 1.19 U 15550300002
1.04 U 15580290206 1.19 U 15880300206

ACETONE 5 U 15550290002 39 U 15550300002
3 8U 15580290206 3'4 J 15880300206

".
ACETONITRILE 32.2 UR 15850290002 47.5 UR 15850300002

41.5 UR 15580290206 .47.7 UR 15580300206

AC",OLEIN 0.806 UR 15850290002 1.19 UR 15550300002
1.04 UR 15580290206 1.19 UR 15580300206

-
ACRYLONITRILE 0.806 U 15550290002 1.19 U 15550300002

1.04 U 15580290206 1.19 U 15580300206

8ENZENE 0.806 U 15550290002 1.19 U 15850300002
1.04 U 15880290206 1.19 U 15580300206

8ROMODICHLOROMETHANE 0.806 U 15550290002 .1.19 U 15550300002
1.04 U 15580290206 1.19 U 15580300206

8ROMOFORM· 0.806 U 15550290002 .1.19 U 15550300002
1.04 U 15580290206 1.19 U 15580300206

8ROMOMETHANE 0.806 U 15550290002 1.19 U 15580300002
1.04 U 15580290206 1.19 U 15580300206

CAR80N DI5ULFIDE 0.806 U 15550290002 1.19 UJ 15550300002
..~' .. ". ... . ..' .....:

1.04 U 15580290206 1.19 UJ 15580300206

•• ....•.,..
: ;.

..".• .,1"

..,
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5WMU 15 (ROADS AND GROUND5 AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 63 OF 135

•
LOCATION 1558025 1558026 1558027 1558028 1558029 1558030

: SAMPLE DATE 12111/2004 12111/2004 12111/2004 12111/2004 121912004 12114/2004
CAR80N TETRACHLORIDE - 0.806 U 15880290002 1.19 U 15880300002

1.04 U 15880290206 1".19 U 15880300206

.'

CHLOR08ENZENE· 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15860290206 1.19 U 15880300206

CHLORODI8ROMOMETHANE 0.806 U 15880290002 1.19 U 15880300002
..

1.04 U 15880290206 1.19 U 15860300206

CHLOROETHANE 0.806 U ,15880290002 1.19 U 15880300002
1.04 U 15880290206 1.19 U 15880300206

CHLOROFORM 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15860290206 1.19 U 15880300206

CHLOROMETHANE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15880290206 1.19 U 15880309206

CHLOROPRENE 0.806 U 15880290002 1.19 U 15880300002
..

1.04 U 15880290206 1.19 U 15880300206..

CI8-1,2-DICHLOROETHENE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15880290206 1.19 U 15880300206
-

CI8-1,3·DICHLORQPROPENE 0.806 U 15880290002 1.19 U 15880300002 .
1.04 U 15880290206 1.19 U 15880300206

I

DI8ROMOMETHANE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15860290206 1.19 U 15860300206

DICHLORODIFLUOROMETHANE 0.806 U 15880290002 1.19 U 15880300002
.1.04 UR 15880290206 1.19 U 15860300206

ETHYL METHACRYLATE 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15860290206 1.19 U 15880300206

..
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LO~ATION 15S8025 15S8026 15S8027 15S8028 15S8029 15S6030
SAMPLE DATE 12111/2004 12111/2004 12111/2004 12111/2004 12/9/2004 12/14/2004
ETHYL8ENZENE 0.806 U 15880290002 1.19 U 15880300002

1.04 U 15880290206 1.19 U 158B0300206

1508UTANOL 32.2 UR 15880290002 47.5 UR 15880300002
41.5 UR 15880290206 47.7 UR 1;5880300206

METHACRYLONITRILE 0.806 U 15880290002 1,19 U 15880300002
1.04 U 15860290206 1.19 U 15560300206

METHYL IODIDE . 0.806 U 15880290002 1.19 U 15880300002
1.04 U 15860290206 1.19 U 15560300206

;

METHYL METHACRYLATE 0.806 U 15580290002 1.19 U 15880300002
1.04 U 15560290206 1.19 U 15880300206

METHYL TE;RT~BUTYL ETHER 0.806 U 15850290002 1.19 U 15880300002
1.04 U 15880290206 1.19 U 15880300206

METHYLENE CHLORIDE 15 J 15880290002 97 J 15880300002
15 J 15880290206 6 J 15580300206

/

PROPIONITRILE 32.2 UR 15880290002 47.5 UR 15880300002
41.5 UR 15860290206 47.7 UR 15880300206

8TYRENE 0.806 U 15880290002 1.19 U 15580300002
1.04 U 15560290206 1.19 U 15860300206

TETRACHLOROETHENE 0.806 U 15550290002 1,19 U 15550300002
1.04 U 15580290206 1.19 U 15580300206

TOLUENE 0.806 U 15550290002 1.1 9 U 15550300002
1.04 U 15860290206 1.19 U 15880300206

TOTAL XYLENE5 0.806 U 15550290002 1,19 U 15850300002
. , 1.04 U 15880290206 1,19 U 15860300206

, '

• •• ••
.'
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•
LOCATION 15S8025 15S8026 15S8027 15S8028 15S8029 1558030
SAMPLE DATE 12111/2004 : ·12111/2004 ·12111/2004 1211112004 121912004 12114/2004
TRAN5·1,2·DICHLOROETHENE 0.806 U 15580290002 1.19 U 15550300002 .

1.04 U 15560290206 1.19 U 15860300206

TRAN8·1,3-DICHLOROPROPENE 0.806 U 15550290002 1.19 U 15880300002
1.04 U 15860290206 1.19 U 15860300206

TRAN8·1,4·DICHLORO·2·6UTENE 0.806 U 15880290002 1.19 U 1:;880300002
1.04 U 15860290206 1.19 U 15860300206

TRICHLOROETHENE 0.806 U 15580290002 1.19 U 15580300002
1.04 U 15560290206 1.19 U 15860300206

TRICHLOROFLUOROMETHANE 1 J 15580290002 3 J 15880300002
1.44 J 15560290206 1.19 U 15860300206

VINYL ACETATE 0.806 U 15580290002 1.19 UJ 15880300002
1.04 U 15860290206 1.19 UJ 15860300206

Y1NYLCHLORIDE 0.806 U .15880290002 1.19 U 15880300002
1.04 U 15860290206 1.19 U 15560300206

Semlvolatlle OrQanlcs (uwkQ)
1,2,4,5·TETRACHLOR08ENZENE 80 U 15850250002 75.4 U 15880260002 75.5 U 15550270002 73.8 U 15850280002 77. 1 U 15880290002 82.8 U 15580300002

72.9 U 15860280206·D

1,2A-TRICHLOR06ENZENE 80 U 15880250002 . 75.4 U ,15880260002 75.5 U 15880270002 73.8 U 15880280002 77. 1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·D

1,2·DICHLOR06ENZENE 80 U 15880250002 . 75.4 U 15880260002 75.5 U 1.5880270002 73.8 U 15880280002 77. 1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·D

1,3~DICHLOR06ENZENE 80 U 15880250002 75.4 U 15880260002 . 75.5 U 15880270002 73.8 U 15880280002 77. 1 U 15880290002 82.8 U 15880300002..
72.9 U 15860280206·D

1A·DICHLOR06ENZENE 80 tJ 15880250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77. 1 U 15880290002 82.8 U 15880300002
.. 72.9 U 15860280206-D

1A-DIOXANE 119 U 15880250002 112 U 15880260002 113 U 15880270002 110 U 15880280002 115 U 15880290002 124 U 15880300002
109 U 15860280206-D
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LOCATION 1558025 1558026 1558027 1558028 1558029 ·1558030
SAMPLE DATE 12111/2004 12111/2004 12/11/2004 1211112004 12/9/2004 12/14/2004

1,4'NAPHTHOQUINONE 80 U 15880250002 75.4 U 15880260002 75.5 U15880270002 73.8 U 15880280002 77. 1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·0

l,4·PHENYLENEOIAMINE 80 U 15880250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77. 1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·0

l·NAPHTHYLAMINE 80 U 15880250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002
72.9 U 15560280206-0

1
2,2'·OXYBI8(1·CHLOROPROPANE) 80 U 15880250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77. 1 U 15880290002 82.8 U 15880300002

, 72.9 UJ 15860280206·0

2,3,4,6:TETRACHLOROPHENOL 80 U 15880250002 75.4 U 15850260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·0

2,4,5·TR ICHLOROPHENOL 80 U 15880250002 75.4 U 15880260002 75.5 U 15580270002 73.8 U 15880280002 77. 1 U 15880290002' 82.8 U 15880300002
72.9 U 15860280206·0

'.,'

. 2,4,6·TRICHLOROPHENOL 80 U. 15850250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15850290002 82.8 U 15880300002, 72.9 U.15560280206·0

2,4·DICHLOROPHENOL 80 U 15880250002 75.4 U 15850260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15850300002
72.9 U 15860280206·0

2,4'0IMETHYLPHENOL 80 U 15880250002 75.4 U 15580260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15850300002
72.9 U 15860280206·0

2,4·0INITROPHENOL 80 U 15880250002 75.4 U 15880260002· 75.5 U 15880270002 73,8 U 15880280002 77.1 UJ 15880290002 82.8 U 15880300002
72.9 U 15860280206·0

2.6·0ICHLOROPHENOL 80 U 15880250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82,8 U 15880300002
72.9 U 15860280206·0

2'ACETYlAMINOFLUORENE 80 U 15880250002 : 75.4 U 15880260002 75.5 U 15850270002 73,8 U 15880280002. 77.1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·0

2·CHLORONAPHTHALENE 80 U 15580250002 75.4 U 15580260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002. .
72.9 U 15860280206-0

2-GHLOROPHENOL 80 U 15880250002 75,4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82,8 U 15880300002
72.9 U 15860280206·0

2·METHYLNAPHTHALENE 3.94 U 15880250002 3.71U 15880260002 3.72 U. 15880270002 3.63 U. 15880280002 3.8 U 15880290002 4.08 U 15880300002
4 J 15860280206·0 -

2·METHYLPHENOL 80 U 15880250002 . 75.4 U 158.80260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·0

e •' ,-:
V· e;,
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•
LOCATION 15.S8025 15S8026 15S8027 15S8028 15S8029 15S8030
SAMPLE DATE 12111/2004 1211112004 12111/2004 12111/2004 12/9/2004 12/14/2004
2·NAPHTHYLAMINE . 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002

72.9·U 155B0280206·D

2·NITROANILINE 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9 U 155B0280206-D

2·NITROPHENQL 80 U 15550250002 7.5.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
.. 72.9 U 155B0280206-D

2·PICOLINE 80 U 15550250002 75.4.U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 155B0280206·D

3&4·METHYLPHENOL 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9 U 155B0280206·D

3,3'·DICHLOROBENZIDINE 80 U 15550250002 75.4 U 155.50260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 155B0280206·D

3,3'·DIMETHYLBENZIDINE 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002. . 73.8 U 15550280002 77. 1 U 15550290002 82.8 UJ 15550300002
72.9 UJ 155B0280206·D

3-METHYLCHOLANTHRENE 80 U 15550250002 75.4 U 15550260002 75.5 U 15~50270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9.U 155B0280206·D

. 3-NITR.oANJLlNE 80 U 15550250002 75.4 U 15550260002 75 ..5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U. 15550300002
72.9 U 155B0280206-D

4,6·DINITRO·2-METHYLPHENOL 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 . 82.8 U 15550300002
72.9 U 155B0280206·D

4·AMINOBIPHENYL 80 U 15550250002' 75.4 U 15550260002 75.5lJ 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9 U 155B0280206·D

4'BROMOPHENYL PHENYL ETHER 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 . 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 155B0280206·D

4-CHLORO·3,METf-iYLPHENOL· 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9· U 155B0280206·D

4·CHLOROANILlNE· 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9 U 155B0280206-D

4·CHLOROPHENYL PHENYL ETHER 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
. 72.9 U 155B0280206-D

4-NI.TRQANILINE .. 80 U 15550250002 . 75.4 U 15550260002 75.5 U 15550270002 73.8 U15550280002 77. 1 U 15550290002 82.8 U 15550300002
", " . 72.9 U 155B0280206-D

. .
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LOCATION. 155B025. 15SB026 15SB027 155B028 155B029 155B030
SAMPLE DATE 12111/2004 12111/2004 12111/2004 12111/2004 121912004 12114/2004
!I·NITROPHENOL 80 U 15550250002 . 75.4 U15550260002 75.5 U 15880270002 73.8 U 15850280002 77.1 U 15550290002 82.8 U 15850300002

72.9 U 15560280206·0
,

4"NITROQUINOLlNE·1·0XIDE 80 UR 15550250002 75.4 UR 15550260002 75.5UR 15580270002 73.8 UR15580280002 . 77. 1 UR 15550290002 82.8 UR 15880300002
72.9 UR 15560280206~D

~:NITRO.O.TOLUIDINE 80 U 15880250002 75:4 U15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002
72.9U 15860280206·0

7,12·DIMETHYL6ENZ(A)ANTHRACENE 80 U 15880250002 75.4 U·15880260002. 75.5 U .15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002. 72.9 U 15880280206·0

A,A·DIMETHYLPHENETHYLAMINE·· 80U 15$50250002 7.5A U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15550300002
72.9 U 1556'0280206.0

ACENAPHTHENE 3.94 U 15580250002 .3.71 U 15880260002 3.72 U 15550270002 3.63 U 15850280002 3.8 U 15850290002 4.08 U 15550300002
11 J 15860280206·0

ACENAPHTHYLENE 3.94 U 15850250002 3.71 U 15580260002 3.72 U 15850270002 3.63 U 15550280002 3.8 U 15580290002 4.08 U 15880300002
3.59 U 15560280206·0

ACETOPHENONE 80 U 15850250002 75.4 U 15850260002· 75.5 U 15880270002 73.8 U 15880280002. 77.1 U 15880290002 82.8 U 15880300002
72.9 U 15860280206·0

ANILINE . .80 U 15580250002 75A U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002
72.9 U15860280206·0

-
ANTHRACENE. 3.94 U 15880250002 3.71 l./15880260002 3.72 U .15880270002 3.63 U 15880280002 3.8 U 15880290002 4.08 U 15880300002

16 J 15860280206·0

ARAMITE· 80 U 15880250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15550300002·
72.9 U 15860280206·D

6ENZO(A)ANTHRACENE .3.94 U 15880250002 3.71 U .15880260002 3.72 U 15880270002 ·3.63 U 15880280002 15 15880290002 4.08 U 15880300002
22 J 15860280206·D

BENZO(A)PYRENE 3.94 U 15580250002 3.71 U 15880260002 3.72 U 15880270002 3.63 U 15880280002 13 J 15880290002 4.08 U .15880300002
29 J 15860280206·0

BENZO(6)FLUORANTHENE 3.94 U 15880250002 3.71 U 15880260002 3.72 U 15880270002 3.63 U 15880280002 13 J 15880290002 4.08 U 15880300002
29 J 15860280206·0

6ENZO(G;H,I)PERYLENE . 3.94 U 15580250002 3.71 U 15880260002 3.72 U 15880270002 3.63 U 15880280002 16 J 15880290002 4.08 U 15880300002
39 J 15860280206·0

6ENZO(K)FLUORANTHENE 3.94 U 15580250002 3.71 U 15880260002 3.72U 15880270002 3.63 U 15880280002 10 J 15880290002 4.08 U 15580300002
14 J ·15860280206·0

•
, •<~. ••• " '.•-.~. . ., e,·
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•
LOCATION 15S8025 15S8026 15S8027 15S8028 15S8029 1558030
5AMPLE DATE 12111/2004 1211112004 12111/2004 12111/2004 12/9/2004 12/14/2004
8ENZYL ALCOHOL 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82:8 U 15550300002

72.9 U 15580280206-0

815(2;CHLOROETHOXY)METHANE. 80 U 15550250002 75.4U15550260002 75.5 U 15550270002 ?:3.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15580280206-0

..'

815(2-CHLOROETHYL)ETHER 80 U 15550250002 75.4.U 15550260002, 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U'15550300002
, 72.9 U 15580280206-0

, 815(2~ETHYLHEXYL)PHTHALATE , 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 93 J 15550290002 760 15550300002
72.9 U 15580280206-0 -

8UTYL8ENZYL PHTHALATE 80 U 15550250002 75.4 U .15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15580280206-0

CHLOR08ENZILATE 80 U 15550250002 75.4 U 15550260002 75.5 U 155~0270002 , 73.8 U ,15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15580280206-0

, CHRY5ENE 3.94 U 15550250002 3.71 U 15550260002 3.72 U15550270002 3.63 U 15880280002 11 15880290002 4.08 U 15880300002
29 J 15880280206·0

PI-t>!-8UTYL PHTHALATE 80 U ,15550250002 75.4 U 15559260002 75.5U 15550270002 120 J 15880.280002 77.1 U 15550290002 82.8 U 15850300002
72.9 U 15880280206-0

" DI:N-OCTYL PHTHALATE 80 U 15880250002 75.4 U 15880260002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 920 J 15880300002
,72.9 U 15880280206·0

DIALLATE 80 U 15880250002 75.4 U 15880269002 75.5 U 15880270002 73.8 U 15880280002 77.1 U 15880290002 82.8 U 15880300002
72.9 U 15580280206-0

D.l8ENZO(A,H)ANTHRACENE 3.94. U 15550250002 3.71 U 15850260002 3.72 U 15880270002 3.63 U 15550280002 3.8 UJ 15880290002 4.08 U 15850300002
3.59 UJ 15880280206-D

DI8ENZOFURAN ?O U 15880250002 75.4 U 15880260002 75,5 U 15880270002 73.8 U 15880280002 77. 1 U 15850290002 82.8 U 15550300002
72.9 U 15880280206-0

. OIETHYL PHTHALATE 80 U 15880250002 75.4 U 15880260002 75.5 U 15550270002 73,8 U 15880280002 77.1 U 15550;290002 82.8 U 15550300002
72.9 U 15580280206'0

DIMETHYL PHTHALATE 80 U 15580250002 75.4 U 15880260002 75.5 U 15850270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15880280206-D

01 ,~,""",' INc' 80 U 1588025000,2 75.4 U 15S80260002 75.5 U 15880270002 73.8U '5SS0280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15880280206-0

ETHYL METHANE SULFONATE 80 U 15550250002 75.4 U 15880260002 75.5 U 15850270002 73.8 U 15880280002 77.' U '5850290002 82.8 U 15550300002
72.9 U 15880280206-0
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SWMU Hi (ROADS AND GROUNDS AREA)
NSWC CRANE
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LOCATION
SAMPLE'DATE
FLUQRANTHENE

15S8025
1211112004

. 5 J 155502S0002

15S8026
12111/2004

3.71 U 15550260002

15S8027
12111/2004

3.72 U 15850270002

15S8028
121.11/2004

10 15580280002
58 J 15560280206·D

15S8029
12/9/2004
21 15880290002

1S58030
12/14/2004

4.08 U 15850300002

FLUORENE

HEXACHLOR06ENZENE

HEXACHLOR06UTADIENE

3.94 U 195502500021 3.71 U 155502600021 3.72 U 158802700021 3.63 U 15580280002
12 15860280206·D

80 U 15550250002 I 75.4 U 158502600021 75.5 U 15550270002 I 73.8 U15550280002
72.9UJ 15560280206~D

80 U 15580250002 I 75.4 U.155802600021 75.5 U 155502700021 73.8 U 15550280002
72.9 U 15560280206·D

3.8 U 15550290002 I 4.08 U'15550300002

77.1 U 15550290002 I 82.8 U 15550300002

77. 1 U 15850290002 I 82.8 U 15550300002

HEX.ACHLOROCYCLOPENTADIENE 80 UJ 155502500021 7S.4 LJJ 1;i880260002 I7s.sUT1SSs5270052 I 73.8 CTJ15S502800Q2-j-77.1 UJ 15550290002 I 82.8 UJ 15550300002
72.9 UJ 15560280206·D

HEXAGHLOROETHANE

HEXACHLOROPROPENE

INDENO(1,2,3·CDjPYRENE

1800RIN

80 U 15550250002

80 U 15550250002

3.94 U 15580250002

80 U 15580250002

75.4 U155502.60002

75.4 U 15580260002

3.71 U 15880260002

75.4 U 15550260002

75.5 U 15550270002

75.5 U 15550270002

3.72 U'15880270002

75.5U 15550270002

73.8 U ·1 5580280002
72.9 U 15560280206·D

73.8 U 15850280002
72.9 U 15860280206·D

3.63 U 15880280002
28 J 15860280206·D

73.8 U 15880280002
n9 U 15560280206-D

77.1 U 15580290002

77.1 U 15550290002

11 J15850290002

77. 1 U 15550290002

82.8 U 15550300002

82.8 U 15550300002

4.08 U 15880300002

82:8 U 15550300002

ISOPHORONE

1808AFROLE .

80 U 158502500021 75.4 U 158502600021 .75.5 U 155502700021 73.8 U 15850280002
72.9 U 15860280206-0

80 U 158502500021 75.4 U 158802600021 75.5 U 155502700021 73.8 U 15550280002
n9 U 15860280206-D

77. 1 U 15880290002 I 82.8 U 15550300002

77.1 U 15580290002 I 82.8 U 15550300002

KEPONE·

METHAPYRILENE

METHYL METHANE 8ULFONATE

80UJ 158502500021 75.4 UJ 15850260002/75.5 UJ .15880270002173.8 UJ15880280002 I 77.1 UJ 15580290002 I 82.8 UJ 15550300002
. 72.9 UJ 15860280206·0

80 UJ 15880250002\ 75.4 UJ 15850260d02\n:St.JJ15880270002 \73.8 UJ 15880280002 I 77.1 UJ 155502900021 82.8 UJ 15880300002
72.9 UJ 15860280206·0

80 U 15580250002 I 75.4 U 15850260002175.5 U 15850270002 I' 73.8.U 15880280002 I . 77. 1 U 15880290002 1 82.8 U 15580300002
72.9 U 15560280206-0

··'N·NITR08Q.OFN=8UTYLAMINE

N·NITR050·01·N·PROPYLAMINE. .

•

. 80 U.15880250002 I 75.4 U 15580260002 I 75.5 U 15880270002 1 73.8 U 15880280002
72:9 U 15860280206-D

80 U 155802500021 75.4 U 158802600021 75.5 U 155802700021 73.8 U 15550280002
72.9 UJ 15860280206-0

•

.77.1 U 158802900021 82.8U 15880300002

77.1 U 158802900021 82.8U lS550300002

•
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•
LOCATION 1556025 1558026 1556027 1558028 1558029 1558030

. SAMPLE DATE '12/11/2004 12111/2004 12111/2004 12/11/2004 12/912004 12114/2004
N-NITR0500IETHYLAMINE 80 U 15550250002 75.4 U 15550260002 75.5U .15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002

72.9 U 15560280206-0

. !'J·NITR0500IMETHYLAMINE 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8.U 15550280002 77.1 U 15550290002 82:8 U 15550300002
72.9 UJ 15560280206-0

N·NITR0500IPHENYLAMINE 80 U 15550250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9 U 15560280206·0

N,NITR050METHYLETHYLAMINE 80 U 15550250002 75.4 U 15550260002 75.5 U .15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15560280206·0

N·NITR050MORPHOLINE . 80 U 155S0250002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 UJ 15550290002 82.8 U 15550300002
72.9 UJ 15560280206·0

N·NITR050PIPERI0INE 80 U 15550250002 75.4 U 15550260002. 75.5 U15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 UJ 15560280206-0

-
N·NITR050PYRROLIOINE 80 U 15580250002 75.4 U 15550260002 ' 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002

72.9 U 15560280206·0

NAPHTHALEN.E. 3.94 U. 15580250002 3.71 U 15550260002 3.72 U 15550270002 3.63 U 15550280002 3.8 U 15550290002 4.08 U 15550300002
9 J 15560280206·0

O,O,O·TRIETHYL PH08PHOROTHIOATE 80 U 15550250002 75.4 U 15550260002 75.5.U 15550270002 73.8U 15550280002 77.1 U 15550290002 82.8 U 15550300002
72.9 U 15560280206-0

O·TOLUIO.lNE 80 U 15550250002 ..75.<lLJ 15550260002 . 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15560280206·D

P~(0IMETHYLAMINO)AZ06ENZENE 80 U 15550250002 75.4, U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002
72.9 U 15560280206·D

PENTACHLORQ6ENZENE 80 U 15550250002 75.4 U 15550260002 75.5 U 15580270002 73.8 U 15550280002 77.1 U 15580290002 82.8 U 15550300002
72.9 U 15560280206-0.

PENTACHLOROETHANE 80U 15550250002 75.4 U l5550260002 75.5 U15550270002 73.8 U 15550280002 77.1 U 15850290002 82.8 U 15550300002
72.9 U 15560280206·0

PENTACHLORONITR06ENZENE 80 U 15550250002 75.4U 15550260002 75.5 U 15550270002 73.8 U 15580280002 77.1 U 15550290002 82.8 U 15550300002
72.9 U 15560280206·0

PHE;NACETIN 80 U 155502?0002 75.4 U 15550260002 75.5 U 15550270002 73.8 U 15550280002 77. 1 U 15550290002 82.8 U 15550300002-- 72;9 U 15560280206·0

PHENANTHRENE' 5 J 1?850250q02 3.71 U 15550260002 3.72 U 15550270002 9 15580280002 12 15550290002 4.08 U 15850300002
:, . 88 J15560280206-D

. .
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CRANE, INDIANA
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LOCATION 15SB025 15SB026 15SB027 15SB028 15SB029 15SB030
SAMPLE DATE· 1211112004 1211112004 12111/2004 12111/2004 . 12/9/2004 12/14/2004
PHENOL. 80 U 15550250002 75,4 U 15550260002 75.5 U 15550270002 73.8.U 15550280002 77.1 U 15880290002 82.8 U 15880300002

. 72.9 U 155B0280206-D

. PRONAMIDE 80 U 15550250002 75.4U 15550260002 75.5 U 15880270002 73.8 U 15550280002 77. 1 U 15580290002 82.8 U 15850300002
72.9 U 15560280206-D

PYRENE· 3.94 U 15550250002 . 3.71 U15850260002 3.7? U 15880270002 7 J 15550280002 32 15880290002 4.08 U 15850300002
78 J 15580280206-D -

PYRIDINE 80 U 15580250002 . 75.4 U 15550260002 75.5 U 15880270002 73.8 U 15850280002 77. 1 U 15880290002 82.8 U 15880300002
72.9 U 155B0280206·D

5AI"ROLE 80 U 1~550250002 75.4U 15550260002 75.5 U 15550270002 73:8 U 15550280002 77. 1 U 15580290002 82.8 U 15880300002
72.9 U 158B0280206·D

.Pesticides PCBs {ualka\
4,4'·DDD 1.55 U 15880290002 1.67 U 15880300002

~ .

4,4'·DDE 1.55 U ,15880290002 1.67 U 15880300002

4,4'·DDT 1.55 U 15880290002 1.67 U 15880300002

ALDRIN 0.748 U 15880290002 0.803 U 15880300002

ALPHA-BHC 0.748 U 15880290002 0.803U 15880300002

ALPHA-CHLORDANE 3.7 15880290002 0.803 U 15880300002

AROCLOR·1016 10.4 U 15880290002 11 .1 U 15880300002

AROCLOR,1221' . , 10.4 U 15880290002 11.1 U 15880300002

AROCLOR·1232 . / 10.4 U 15880290002 11.1 U 15880300002

'.'
AROCLOR'1242 10.4 U 15880290002 11.1 U 15880300002

AROCLOR·1248 10.4 U 15880290002 11.1 U 15880300002
..

AROCLOR·1254 10.4 U 15880290002 11 .1 U 15880300002

AROCLOR·1260 10.4 U 15880290002 11 .1 U 15880300002

BETA·BHe;;. 0.748 U 15880290002 0.803 U 15880300002

DELTA·BHC 0.748 U 15880290002 0.803 U 15880300002

DIELDRIN' 1.55 U 158802900.02 1.67 U ,15850300002
.. . .

• . ~ , ,. . •..";, e ;-
").......~~



• APPE. JLE G-1
.RESULTS FOR CHEMICALS ANA IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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•
LOCATION 15S8025 15S8026 15S8027 15SB028 155B029 155B030
SAMPLE DATE 12111/2004 12111/2004 12111/2004 12/1112004 1219/2004 12/14/2004
END05ULFAN I 0.748 U 15550290002 0.803 U 15550300002

END05ULFAN II 1.55 U 15580290002 1.67 U 15880300002

END05ULFAN 5ULFATE 1.55 U 15880290002 1.67 U 15850300002

ENDRIN ALDEHYDE 1.55 U 15550290002 1,67 U 15880300002

ENDRIN KETONE 1.55 U 15580290002 1,67 U 15880300002
..

ENDRIN' 1.55 U 15550290002 1.67 U 15880300002

GAMMA·BHC(L1NDANE) 0.748 U 15880290002 0.803 U 15880300002

GAMMA·CHLORDANE 3.6 15880290002 0.803 U 15880300002,
HEPTACHLOR EPOXIDE 0.748 U 15880290002 0.803 U 15880300002

-
HEPTACHLOR 0.748 U 15880290002 0.803 U 15880300002

METHOXYCHLOR 7.48 U 15880290002 8.03 U 15880300002

TOXAPHENE' , - 19.6 U 15880290002 21 U 15850300002

HerbIcides (uQ/kQ)
,2,4,5-T 1.55 U 15880290002 1.67 U 15880300002

2;4,5·TP (8ILVEX) 1.55 U 15880290002 1.67 U 15880300002

2,4·D 1.55 U 15550290002 1.67 U 15880300002

. DIN08EB 1.55 U 15880290002 1.67 U 15880300002
,...•

Hf,:XACHLOROPHENE 0.978, U 15880290002 1.05 U 15880300002

PENTACHLOROPHENOL 0.518 U 15850290002 0.556 U 15880300002
.-..

InorQanlcs (mQ/kQ) ,
ALUMINUM 17500 J 15850290002 21200 J 15580300002

..

ANTIMONY 0.05 U 15880290002 0.21 U 15880300002

AR8ENIC. 6.6 J 15880290002 13.7 J 15880300002

,"
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L.OCATION' 1558025 1558026 1558027 1558028 1558029 1558030
SAMPL.E DATE 12/1112004 12/11/2004 12111/2004 12/1112004 12/912004 12114/2004
BARIUM 61.5 J 15550290002 93 J 15550300002

BERYL.LlUM 0,52 15550290002 0.73 15580300002

, CADMIUM 0.27 J 15550290002 0.3 J 15550300002

'.
CALCIUM 21200 J 15880290002 1190 J 15880300002

CHROMIU~ _ 20.6 J 15580290002 39.9 J 15880300002

COBALT 4.8 J 15850290002 14 J 15880300002

COPPER ·9.8 J 15550290002 8.7 J 15550300002

IRON 18500 J 15880290002 31800 J 1558Q300002

LEAD 13.5 J 15850290002 20.5 J 15550300002

.'

MAGNESIUM 2720 J 15S80290002 1770 J 15SS0300002

MANGANESE 196 J 15550290002 406 J 15550300002

..

MERCURY 0.013 J 15550290002 0.043 J 1555.0300002

.-
NICKEL " 12.3 J 15550290002 15.2 J 15550300002

POTASSIUM 1380 J 158S0290002 1430 J 15880300002

. '.

SELf;NIUM 0.28 J 15S80290002 0.81 15880300002

81L.VER : 0.049 U 15580290002 0.049 U 15880300002

-. "

• ... ..:
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•
LOCATION 15S8025 15S8026 15S8027 15S8028 15S8029 15S8030
SAMPLE DATE 12111/2004 12111/2004 12111/2004 12111/2004 12/9/2004 12114/2004
~OD\UM . 62.7 U 15550290002 69.8 U 15550300002

THALLIUM 0.23 J 15550290002 0.36 J 15550300002
"

TIN 0.28 U 15550290002 0.36 U 15550300002

VANADIUM 28 15550290002 46.6 15550300002

ZINC. 32 J 15550290002 38.3 J 15550300002
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LOCATION 15S8031 15S8032 15S8033 15S8034 1558035 1558036
SAMPLE DATE . 1219/2004 1219/2004 12114/2004 1211412004 12/9/2004 12/14/2004
Volatile Oraanlcs IUll/ka)
1,l,l,2·TETRACHLOROETHANE 1.01 UJ 15880310002 1.04 U 158S0320002 1.08 U 15880330002 0.914 U 15S80340002 1.22 U 158S0350002 1.22 U 15S80360002

1.07 U 158B0310206 , 1.01 U 15SB0320206 0.796 U 158B0350206
1.06 U 158B0310610 .
1.12 U 15SB0311014

1,1,HRICHLOROETHANE 1.01 UJ 15880310002 1.04 U 158S0320002 1.08 U 15S80330002 0.914 U 15S80340002 1.22 U 15SS0350002 1.22 U 15SS0360002
1.07 U 158B0310206 1.01 U 15SB0320206 0.796 U 15SB0350206 .
1.06 U 158B0310610 -
1.12 U158B0311014

1,1,2,2·TETRACHLOROETHANE 1.01 UJ 15S80310002 1.04 U 15880320002 1.08 U 158S0330002 0.9.14 U 15S80340002 1.22 U 15SS0350002 1.22 U 15SS0360002
1.07 U.15SB0310206 1.01. U 15SB0320206 0.796 U 15SB0350206
1.06 U 15SB0310610
1.12 U 15880311014

1,1 ;2·TRICHLOROETHANE 1.01 UJ 158S0310002 1.04 U 15SS0320002 1.08 U 15SS0330002 0.914 U 15SS0340002 1.22 U 15SS0350002 1.22 U 15S80360002
1.07 U 15SB0310206 1.01 U 15SB0320206 0.796 U 15880350206
1.06 U 158B0310610
1.12 U 15SB0311014

1,1·DICHLOROETHANE 1.01 UJ 15SS0310002 . 1.04 U 15SS0320002 1.08 U 15SS0330002 0.914 U 15SS0340002 1.22 U 158S0350002 1.22 U 15SS0360002
1.07 U. 15SB0310206 1.01 U 158B0320206 0.796 U 15S80350206
1.06 U 158B0310610
1.12 U 158B0311014

1,1·DICHLOROETHENE 1.01 UJ 15S80310002 . 1.04 U 15SS0320002 1.08 U 15SS0330002 0.914 U 15S80340002 1.22 U 158S0350002 1.22 U 15SS0360002
1.07 U 15SB0310206 1.01 U 15860320206 0.796 U 15SB0350206
1.06 U 15SB0310610
1.12 U 15860311014

1,2,3·TRICHLOROPROPANE 1.01 UJ 15880310002 1.04 U 15880320002 1.08 U 15880330002 0.914 U 15880340002 1.22 U 15880350002 1.22 U 15S80360002
1.07 U 158B0310206 1.01 U 15860320206 0.796 U 158B0350206
1.06 U 15880310610
1.12 U 158B0311014

1,2·DIBROMO·3·CHLOROPROPANE 1.01 UJ 15S80310002 1.04 U 15880320002 1.08 U 15880330002 0.914 U 158S0340002 1.22 U 15SS0350002 1.22 U 15SS0360002
1.07 U 15SB0310206 1.01 U 15860320206 0.796 U 15SB0350206
1.06U 15SB0310610
1.12 U 15SB0311014

1,2·DIBROMOETHANE 1.01 UJ 15S80310002 1.04 U 15880320002 1.08 U 15SS0330002 0.914 U 15SS0340002 1.22 U 15SS0350002 1.22 U 15SS0360002
1.07 U 15SB0310206 1.01 U 15860320206 0.796 U 15'SB0350206
1.06 U 15SB0310610

, . 1.12.U 158'B0311014
1,2·DICHLOROETHANE 1.01 UJ 15S80310002 1.04 U 15SS0320002 1.08 U 15SS0330002 0.914 U 15880340002 1.22 U 158S0350002 1.22 U 15S80360002

, 1.07 U 15860310206 1.01 U 158B0320206 0.796 U 15S60350206
1.06 U 15S60310610
1.12 U 15S60311014

1,2·DICHLQROPROPANE 1.01 UJ 15S80310002 1.04 U 15SS0320002 , 1.08 U 15SS0330002 0.914 U 15SS0340002 1.22 U 15S80350002 1.22 U 15S80360002
1.07 U .15SB0310206 1,01 U 15SB0320206 0.796 U 15S60350206
1.06 U 15SB0310610
1.12 U 15S80311014

2,6UTANONE 1.01 UJ 15SS0310002 1.04 U 158S0320002 1.08 U15SS0330002 0.914 U 158S0340002 1.22 U 15SS0350002 , 3 J 15S80360002
1.07U ,15SB0310206 '1.01 U 1,5,8BO~20206 1 J 15S60350206

7 J 15860310610 , ..
12J 15SB0311014 ,

• '. ~. •'". ~r •./
• .T"'.r'
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•
LOCATION . 15S8031 15S8032 15S8033 .15S8034 15S8035 15S8036
SAMPLE DATE 1219/2004 . 1219/2004 12114/2004 12114/2004 12/9/2004 12114/2004
2·HEXANONE 1.01UJ 1588031000.2 .1.04 U 15880320002 1.08 U 15880330002 0.914U 15880340002 1.22 U 15880350002 1.22 U 15880360002

.. 1.07 U 15880319206 1.01 U 15880320206 0.796 U 15880350206
1.06 U 15880310610
1·.12U 15880311014

3·CHLOROPROPENE 1.01 UJ 15~80310002 1.04 U 15880320002 1.08 U 15880330002 0.914 U 15880340002 1.22 U 15880350002 1.22 U 15880360002
1.07 U 15880310206: 1.01 U 15880320206 0.796 U 15880350206
1.06 U 15880310610
1.12U 15880311014

. 4·METHYL-2·PENTANONE 1.01UJ 15880310002 1.04 U 15880320002 1.08 U 15880330002 0.914 U 15880340002 1.22 U 15880350002 1.22 U 15880360002
1.07 U 15880310206 1.01 U 15880320206 0.796 U 15880350206
1.06 U 15880310610
1.12U 15880311014

ACETONE 25 U 15850310002 lOU 15880320002 9 U 15880330002 9 U 15880340002 10 U 15880350002 19 U 15880360002
138U 158803.10206 5 8U .15580320206 198U 15880350206.
288U 15880310610
728J 15880311014

ACETONITRILE 40;4 UR 15850310002 41.8 UR 15550320002 43.3 UR 15550330002 36.6 UR 15880340002 49 UR 15580350002 48.8 UR 15880360002
42.8 UR ·15580;3.10206 40.5 UR 15880320206 31.8 UR 158.80350206
42.3 UR 15580310610
44.7UR 15580311014

ACROLEIN. 1.01UR 15580310002 1.04UR 15880320002 1.08UR 15880330002 0.914 UR 15880340002 1.22 UR 15880350002· 1.22 UR 15880360002
.. 1.07UR 15580310206 1.01 UR 15880320206 0.796UR 15880350206

1.06 UR 15580310610
1.12 UR 15880311014

ACRYLONITRILE 1.01 UJ 15880310002 . 1.04 U 15880320002 1.08 U 15880330002 0.914 U 15880340002 1.22 U 15880350002 1.22 U 15880360002
1.07 U 15880310206 1.01 U 15580320206 0.796 U 15880350206
1.06 U15880310610
1.12 U 15880311014

8ENZENE 1.01 UJ 15880310002 1.04 U 15880320002 . 1.08 U 15880330002 0.914 U 15880340002 1.22 U 15880350002 1.22 U 15880360002
1.07 U 158B0310206 1.01 U 15880320206 0.796 U 15880350206
1.06 U 15880310610
1.12 U15S80311014

8ROMODICHLOROMETHANE 1.01 UJ15880310002 1.04 U 15880320002 1.08 U 15880330002 0.914 U 15880340002 1.22 U , 5880350002 1.22 U 15880360002
1.07U 15880310206 1.01 U 155B03202Q~ 0.796 U 15880350206
1.06 U 15880310610
1.12U 15880311014

8ROMOFORM 1.01UJ 15850310002 1.04 U 15880320002 1.08U.15880330002 0.914 U 15850340002 1.22 U 15850350002 1.22 U 15580360002
1.07 U 15880310206 . 1.01 U 15880;320206 0.796 U 15880350206
1.06 U 15580310610
1.12 U 1588031.1014

8ROMOMETHANE 1.01 UJ 15850310002 1.04 U 15880320002 1.08 U 15880330002 0.914 U 15850340002 1.22 U 15880350002 1.22 U 15880360002
.1.07 U 15880310206 1.01U 15880320206 0.796 U 15880350206
1.06 U 15880310610
1.12U 15880311014

CAR80N DI8ULFIDE 1.01UJ 15880310002 1.04 U 15880320002 1.08 UJ 15880330002 0.914 UJ.15880340002 1.22 U 15880350002 1.22 UJ .'5880360002
1.07 U1588031 0206 1.01 U 15880320206 0.796 U 15880350206
1.06 U 15880310610

. . .

~ 1.12 U 15880311014

..1



APPENDIX TABLE G·l
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1 .

SWMV 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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LOCATION 15SB031·· • 15SB032 15SB033 15SB034 15SB035 15SB036
SAMPLE DATE 1219/2004 1219/2004 12114/2004 12114/2004 121912004 12114/2004
CAR80N TETRACHLORIDE 1.01 UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002

1.07 U 15580310206 1.01 U 155.130320206 0.796 U 15580350206
1.06 U 15580310610
1.12 U 15580311014

CHLOR08ENZENE 1.01 UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
..1.07 U 15580310206 1.01 U 155130320206 0.796 U 15580350206

1.06 U 15580310610
1.12 U 15580311014 .

CHLORODII3ROMOMETHANE 1.01 UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07 U 15580310206 1.01U 15580320206 0.796 U 15580350206
1.06 U 15580310610
1.12 U15580311014

CHLOROETHANE 1.01 UJ 15550~10002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07 U 15580310206 1.01U 15580320206 0.796 U 15580350206
1.06 U 15580310610
1.12 U15580311014

CHLOROFORM, 1.01 UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07 U .15580310206 1.01 U 15580320206 0.796 U 15580350206
1.06 U 15580310610
1.12 U 15580311014

i:;HLOROMETHANE 1.01UJ 15550310002 1.04 U 15550320002 1.08U 15850330002 0,914 U.15550340002 1.22 U 15550350002 1.22 U 15850360002
1.07.U 15880310206 1.01 U 15880320206 0.796 U 15580350206
1.06 U 155803.10610
1.12U 15580311014

. CHLOROPRENE . 1.01 UJ 15550310002 1.04 U 15850320002 1.08 U 15550330002 0.914lJ 15550340002 1.22 U 15550350002 1.22 U 15850360002
1.07 U15880310206 1.01U 1.55803202q6 0.796 U 15880350206
1.06 U 15580310610
1.12 U 15880311014

CI8·1,2·DICHLOROETHENE 1.01 UJ 15550310002 .1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15580360002
1.07 U 15580310206 . 1.01 U 15580320206 0.796 U 15580350206
1.06 U 15580310610
1.12 U 15880311Oi4

CI5-1,3·DICHLOROPROPENE 1.01.UJ 15550310002 1.04 U 15550320002 '1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07 U. 1558031.0206 1.01 U 15.880320206 0.796 U 15880350206
1.06 U 15580310610
1.12 U 15580311014

DI8ROMOMETHANE 1.01UJ 15580310002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15880340002 1.22 U 15550350002 . 1.22 U 15580360002
1.07 U 15580310206 1.01 U 15580320206 0.796 U 15580350206
1.06 U 15580310610
1.12 U 15580311014

DICHLORODIFLUOROMETHANE 1.01 UJ 15550310002 1.04 U 15850320002 1.08 U 15850330002 0.914 U 15580340002 1.22 U 15550350002 1.22 U 15880360002
1.07 UR .15580310206 1.01UR 1,s580320206 . 0.796. UR 15880350206
1.06 UR 15580310610
1.12 UR 15880311014

ETHYL METHACRYLATE 1.01 UJ 15580310002 1.04 U 15550320002 1.08 U 15850330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15580360002
1.07 U 15880310206 1..01 U 155BO~20206 0.796 U 15580350206
1.06 U15580310610

..
1.12 U 15580311014

•
.. •\ e;



• . APPE. JLE G·l . .
RESULTS FOR CHEMICALS ANA .. 1.1 IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE'

CRANE, INDIANA
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•
LOCATION 1558031 15S8032 15S8033 15S8034 15S8035 1558036
SAMPLE DATE 1219/2004 1219/2004 12114/2004 12114/2004 12/9/2004 12/14/2004
ETHYL8ENZENE 1.01 UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 . 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002

1.01 U 15580310206 1.01 U 155.80320206 0.796 U 15580350206
1.06 U 15580310610
1.12 U 1588031'1014

1508UTANOL 40.4UR 15550310002. 41.8 UR 15550320002 43,3 UR 15550330002 36.6 UR15550340002 49 UR 15550350002 48.8 UR 15550360002
42.8 UR 15580310206 40.5 UR 15580320206 . 31.8 UR 15580350206
42.3 UR 15580310610
44.7 UR 15880311014

METHACRYLONITRILE 1.01 UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07.U 15580310206 1.01 U 15580320206 0.796 U 15580350206
1.06 U 15880310610
1.12 U 15880311014

METHYL IODIDE 1.01 UJ .15550310002 1.04·U 15550320002 1.08 U 15550330002 0.914U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1,07 U 15580310206 1.01 U 15580320206 0.796 U 15580350206
1.06U 15580310610
1.12 U 15580311014

METHYL METHACRYLATE 1.01 UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 . 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
.1.07U 15580310206 i.Ol U15560320206 0.796 U 15880350206
1.06 U 15580310610
1.12 U 15580311014

METHYL TERT-8UTYL ETHER 1.01UJ 15550310002 1.04 U 15550320002 1.08 U 15550330002 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07 U 15580310206 1:01 U 15580320206 0.796 U 15580350206
1.06 U 15580310610
t:12 U 15580311014

METHYLENE CHLORIDE 16 J. 15550310002 19 J 15550320002 28 J 15550330002 8 J 15550340002 27 J 15550350002 7 J 15550360002
15 J 155.80310206 10 J 15580320206 20 J 15580350206
4 J 15580310610 ,

33 J 15580311014
PROPIONITRILE 40.4 UR 15550310002 41.8 UR 15550320002 43.3 UR 15550330002 36.6 UR 15550340002 49 UR 15550350002 48.8 UR 15550360002

42.8 UR 15380310206 40.5 UFl 15580320206 31.8 UR 15580350206
'42.3 UR 15880310610
44.7 UR 15380311014

5TYRENE 1.01 UJ 15350310002 1.04 U ·15550320002 1.08 U 15350330002 0.914 U 15550340002 1.22 U 15530350002 1.22 U 15550360002
1,07 U 15380310206 1.01 U 15580320206 0.796 U 15580350206
1.06 U 1538'0310610
1.i2U 15380311014

TETRACHLOROETHENE 1.01 UJ 15350310002 1.04 U 15550320002 1.08 U 15550330002 . 0.914 U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07 U 15380310206 1.01 U 15580320206 0.796 U 15580350206
1.06 U 15380310610

'. 1.12 U 15380311014
TOLUENE 1.01 UJ 15350310002 1.04 U 15550320002 1.08 U 15350330002 0.914 U 15550340002 . 1.22 U 15550350002 1.22 U 15350360002

1.07 U 15380310206 i .01 U 15580320206 0.796 U 15580350206
1.06 U 15380~1061ti
1.12 U.15380311014

TOTAL XYLENE5 1:01 UJ 153503)0002 1.04 U 15550320002 1.08 U 15550330002 0.914U 15550340002 1.22 U 15550350002 1.22 U 15550360002
1.07 U 15380310206 1.01 U 15580320206. 0.796 U 15580350206
1.06 U 15560310610..
1.13 J .15380311014



. APPENDIX TA8LE.G-1
.RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS ANDGROlJNDS AREA)
. NSWC CRANE
CRANE, .INDIANA
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LOCATION 15S8031 15S8032 '15S8033 15S8034 15S8035 15S8036
SAMPLE. DATE 12/9/2004 12/9/2004 12/14/2004 12/14/2004 12/9/2004 12/14/2004
TRAN5-1,2-DICHLOROETHENE 1.01 UJ 15550310002 1.04 U 15850320.002 1.08 U 15550330002 0.914 U 15550340002 1,22 U 15550350002 1,22 U 15550360002

1,07 U 15580310206 1,01 U 15880320206 0,796 U 15580350206
1.06 U15580310610

.. 1,12 U'15580311014
TRAN5·1,3-~ICHLOROPROPENE 1,01 UJ 15550310002 1.04 U 15850320002 1.08 U 1555.0330002 0,914 U 15550340002 1,22 U 15580350002 1,22 U 15550360002

1.07 U 15580310206 1.01 U 15880320206 0,796 U 155.80350206
1,06 U 15580310610
1.12 U 15580311014

TRAN5-1,4-DICHLORO-2-8UTENE 1.01 UJ 15550310002 1.04 U 15850320002 1,08 U 15550330002 0.914U 15550340002 1,22 U 15550350002 . 1,22 U 15550360002
1.07 U 15580310206 1.01 U 15880320206 0,796 U 155B0350206
1.06 U15580310610
1.12 U 15580311014

TRICHLOROETHENE 1.01 UJ 15550310002 1,04 U 15850320002 '1,08 U 15550330002 0,914 U 15880340002 '1,22 U 15580350002 1,22 U 15550360002
1.07 U 15580310206 1.01 U 158BO~2020E> 0,796 U 15580350206
1.06 U 155B031Ci61O
1.12 U 155B0311014

..

TRICHLOROFLUOROMETHANE 3 J 15550310002 2 J 15880320002 3 J 15550330002 0,914 U 15850340002 2 J 15550350002 1,22 U 15550360002
1.07 U 15580310206 1.01 U 158B0320206 2 J 155B0350206
1.06 U 155B0310610

3J 1558031101'4
VINYL ACETATE 1.01 UJ 15550310002 1,04 U 15850320002 1,08 UJ 15580330002 0,914 UJ 15850340002 1,22 U 15580350002 1.22 UJ 15550360002

, ' 1.07 U 158B0310206 1.01 U 15$80320206 0,796 U 15580350206
1.06 U 15880310610
1.12 U 155B0311014

VINYL CHLORIDE 1.01 UJ 15580310002 1.04 U 15880320002 1.08 U 15550330002 0.914 U 15550340002 1,22 U 15580350002 1,22 U 15550360002
.1,07 U 15580310206 1.01 U ·15880320206 0,796 U 155B0350206

1.06 U 1"5580310610
1,12 U 158B0311014

Semivolatile Organics (uQlkg)
1,2,4,5·TETF\A<:;HLOR08ENZENE . )6 U 15580310002 80.4 U 15580320002 81.4 U 15550330002 78,5 U 155503:40002 85,5 U 15550350002 85,1 U 15550360002

1,2,4-TRICHLOROBENZENE 76 U 15580310002 80,4 U 15880320002 81.4 U 15580330002 78.5 U 15880340002 85.5 U 15880350002 85,1 U 15550360002

1;2-DICHLOR08ENZENE 76 U 15550310002' 80.4 U 15880320002 81,4 U 15850330002 78,5 U 15550340002 85,5 U 15550350002 85,1 U 15550360002
, .

1,3-DICHLOROBENZENE 76 U 15550310002 80.4 U 15880320002 81.4 U 15850330002 78,5 U 15850340002 85,5 U 15550350002 85,1 U 15550360002

1A-DICHLOR08ENZENE 76 U 1555q3.10002 80.4 U 15580320002 81.4 U 15550330002 .78,5 U 15850340002 85,5 U 15580350002 85,1 U 15550360002

.1,4-DIOXANE 114 U15550310002 120 U 15880320002 122 U 15550330002 117 U155S0340002 128 U 15580350002 127 U 15580360002
.,':' ",..

. .,,'

•
..

'.""1;' • '
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RESUL.TS FOR CHEMICAL.S ANA" IN AL.L. SOIL. SAMPL.ES, ROUND 1
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CRANE, INDIANA
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•
L..OCATION 15S8031 15S8032 15S8033 15S8034 15S8035 15S8036
SAMPL.E DATE. 1219/2004 1219/2004 12114/2004 12/14/2004 12/912004 12/14/2004
1,4~NAPHTHOaUINONE 76 U 15880310002 80.4U 15880320002 81.4 U 1.5850330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

1,4-PHENYLENEDIAMINE. 76 U 15880310002 80.4U 15850320002 81.4 U 15880330002 78.5 U 15580340002 85.5 U 15580350002 85.1 U 15850360002

1·NAPHTHYLAMINE 76 U 15550310002 . 80.4 U 15550320002 81.4 U 15580330002 78.5. U 15850340002 85.5 U 15580350002 .85. 1 U 15580360002

2,2'-OXYBI5(1-CHLOROPROPANE) 76 U 15550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

')

2,3,4,6·TETRACHLOROPHENOL .'. 76 U 15580310002 80.4 U 15580320002 81.4 U 15880330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15880360002

2,4;5·TRICHLOROPHENOL 76 U 15850310002 80.4 U 15550$20002 . 81.4 U 15550330002 78.5 U 15850340002 85:5 U .15580350002 85.1 U 15850360002

2,4,6·TRICHLOROPHENOL. . 76 U 15550310002 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15850340002 85.5 U 15550350002 85.1 U 15550360002
:

2,4-DICHLOROP!1ENOL 76 U 15550310002 80.4 U 15880320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

2;4·DIMETHYLPHENOL 76 U .15850310002 80.4 U 15550320002 81.4 U 15580330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15850360002

.."
2,4·DINITROPHENOL. 76UJ 15580310002 80.4 UJ 15580~20002 81.4 U 15550330002 78.5 U 15880340002 85.5 U 15550350002 85.1 U 15850360002

2,6.DICHLOROPHENOL .76 U 15550310002 80.4 U .15580320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U .15550350002 85.1 U 15550360002

2;ACETYLAf\AINQFLUORENE 76 U 1555031000~ 80.4 U 15880320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

~

2·CHLORONAPHTHALENE 76 U 15850310002 80.4 U 15850320002 81.4 U 15550330002 78.5 U 15850340002 85.5 U 15580350002 85.1 U 15550360002
/

2·CHLORQPHEf'-J0L 76 U 15580310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

2·METHYLNAPHTHALENE 3;75 U 15580310002 3.96 U 15550320002 . 4.01 U 15550330002 3.87 U 15880340002 4.21 U 15550350002 4.19 U 15550360002

2·MI:T:HYlPHENOL 76 U 155503.10002 . 80.4 U 155$0320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002



APPENDIX TA8LE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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LOCATION 15S8031 15S8032 15S8033 15S8034 1558035 1558036
SAMPLE DATE 1219/2004 -. 1219/2004 12114/2004 12114/2004 - 1219/2004 12114/2004
2,NAPHTHYLAMINE - 76 U 15550310002 8004 U 15550320002 81 .4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

2·NITROANIPNE 76 U 15550310002 8004 U 15550320002 8.1.4 U 15550330002 78.5 U 15550340002 85.5 U 15880350002 85.1 U 15550360002,

2·NITROPHENOL 76 U 15550310902 8004 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

2:PICOLINE 76 U 15550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U .15550340002 85.5 U 15550350002 85.1 U 15550360002

3&4·METHYLPHENOL . 76 U 1555031000? 80.4U 1555032Q002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15850360002

3,3'·DICHLOFlOBENZIDINE 76U 15550310002 80.4 U 15550320002 81.4 U15550330002 78.5 U 155.50340002 85.5 U 15550350002 85,1 U 15850360002

3,3',·DIMETHYLBENZIDINE 76 U15550310002 ,80.4 U 1,5550320002 81.4 UJ 15550330002 78.5 UJ 15550340002. 85.5 UJ 15550350002 85.1 UJ 15880360002

3·METHYLCHOLANTHRENE / 76 U 15550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

3·NITROANILINE 76 U 1,5550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15580350002 85.1 U 15550360002

4,6·DINITRO'2·METHYLPHENOL 76 U 15550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 . 85.1 U 15550360002

4:AMINOBIPHENYL 76 U. 15550310002 80.4 U 15550320002 81.4U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15880360002

4,BROMOPHENYL PHENYL ETHER 76 U 15550310002 8004 U 15550320002 81.4 U 15850330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

4·CHLORO·3·METHYLPHENOL 76 U 15550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15850350002 85.1 U 15550360002

4,CHLOROANILINE 76 U 15550310002 80.4 U 15880320002 81.4 U 15880330002 78.5U 15850340002 85.5 U 15880350002 85.1 U 15880360002

-

4·CHLOROPHENYL PHENYL ETHER 76 U 15550310002, __ 80.4 U 15550320002 81.4U 15550330002 78.5 U 15550340002 85.5 U 15580350002 85.1 U 15850360002

4·NITROANILINE' 76 U 15550310002 ,. 80.4 Y.15550320002 81.4 U 15550330002 78:5 U 15550340002 85.5 U 15580350002 85,1 U 15850360002
.. ,

.,-.

• -', '.,"': .\ ••...
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•
LOCATION 15S8031 15S8032 15S8033 15S8034 15S8035 15S8036
SAMPLE'DATE 1219/2004 1219/2004 12114/2004 12114/2004 121912004 12114/2004
4·NITROPHENOL: 76 U 15580310002 80.4 U 15850320002 81.4U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

,
4·NITROaUINOLlNE·1·0XIDE 76 UR 15550310002 80.4 UR 15550320002 81A UR 15850330002 . 78.5 UR 15550340002 85.5 UR 15550350002 85.1 UR 15550360002

:

5,NITRO·O-TOLUIDINE 76 U 15550310002 80.4 U 15550320002 81.4 U 15580330002 .78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002
"

7,12·DIMETHYLBENZ(A)ANTHRACENE 76 U 15550310002 80.4 U 15550320002 81.4 U 15550,330002 78.5 U 15550340002 85.5·U 15550350002 85.1 U 15550360002

A,A·DIMETHYLPHENETHYLAMINE. 76 U 15850310002 80.4 U 15580320002 81.4 U 15580330002 78.5 U 15550340002 85.5 U 15880350002 85.1 U 15850360002

:

ACENAPHTHENE 3.75 U 15550310002 3;96 U 15850320002 4.01 U 15550330002 3.87 U. 15550340002 4.21 U15850350002 4.19 U 15550360002

ACENAPHTHYLENE 3.75 U 15550310002' 3.96 U 15550320002 '4.01 U 15550330002 3.87 U 15550340002 4.21 U 15550350002 4.19 U 15550360002
.'

·ACETOPHENONE 76 U 158503.10002 . 80.4 U 15550320002 81.4 U 15580330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

ANILINE. 76 U 15580310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

ANTHRACENE 3.75 U 15550310002 3.96, U 15550320002 4.01 U 15550330002 3.87 U 15550340.002 4.21 U.15550350002 4.19 U 15580360002

ARAMITE 76 U 15580310002 80AU 15550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15580350002 85.1 U 15850360002

~ENZO(A)ANTHRACENE 3.75 U15550.310002 3.96 U 1~550320002 12 15550330002 3.87U 15850340002 17 J 15550350002 5 J. 15550360002
,

BENZO(A)PYRENE 3.75 UJ 15580310002 3..96 UJ 15550320002 7 J 15550330002 3.87 U 15550340002 19 J 15550350002 4.19 U 15550360002

BENZO(B)FLUORANTHENE 3.75 UJ 15550310002 3.96 UJ 15550320q02 9 15550330002 . 3.87 U 15580340002 23 J 15550350002 4.19 U 15850360002

BENZO(G,H!I)PERYLENE 3.75 UJ 15550310002 3.96 UJ 15550320002 17 15850330002 3.87 U.15550340002 24 J 15550350002 4.19 U 15550360002

BENZO(~FLU9RANTHENE 3.75UJ 15550310002 3.96UJ 15550320002 6 J 15550330002 3.87 U·1555034000.2 10 J 15550350002 4.19 U 15550360002
.. .. .. . .

....

.,"
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CRANE, INDIANA
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LOCATION 15SB031 15SB032 15SB033 15SB034 1556035 15SB036
SAMPLE DATE 12/9/2004 121912004 12114/2004 12114/2004 12{9/2004 12/14/2004

BENZY~ALCOHOL .. 76 U 15550310002 80.4 U 15550320002 81.4 U 15850330002 78.5 U 15850340.002 85.5 U 15880350002 85.1 U 15880360002

BI8(2·CHLOROETHOXY)METHANE 76 U 15850310002 80.4' U 15880320002 81.4 U 15850330002 78.5 U 15580340002 85.5 U 15880350002 85.1 U 15550360002

BI8(2-GHLOROETHYL)ETHER 76 U 15850310002 80.4 U 15550320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

.
615(2-ETHYLHEXYL)PHTHALATE 76U 15850310002" 80.4 U 15880320002 81.4 U 15550330002 85 J 15850340002 85.5 U 15850350002 170 J. 15850360002

BUTYL.6e:NZYl PHTHALATE' 76 U 15850310002 80.4 U 15850320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15880350002 85.1 U 15580360002

CHLOROB,ENZILATE 76 U 15850310002 80.4 U 15550320002 81 .4 U 15850330002 78.5 U 15550340002 85,5 U 15550350002 85.1 U 15550360002

CHRY5ENE 3.75 U 15580310002 "3.96 U 1558.03.20002 18 15850330002 3.87 U 15880340002 20 J 15550350002 6 J 15850360002

DI~N·BUTYL PHTHALATE 76 U 15550310002 80.4 U 15850320002 81.4 U 15550330002 78.5 U .15850340002 85.5 U 15550350002 85.1 U 15880360002

DI·N·OCTYL PHTHALATE 76 U 15550310002 80.4 U 1,5550320002 81.4 U 15550330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

.
DIALLATE ,76 U 15580310002 80.4, U15550320002 81.4 U 15550330002 78.5 U 15850340002 85.5 U 15550350002 85.1 U 15550360002

DIBENZO(A,H)ANTHRACENE 3.75 UJ 15.550310002 3.96UJ 15550320002 4.01 U 15550330002 3.87 U 15550340002 4.21 UJ 15550350002 4.19 U 15550360002

DIBENZOFURAN 76 U 15550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15880340002 85.5 U 15550350002 85.1 U 15550360002

DIETHYL PHTHALATE . 76 U'15850310002 80.4 U 15850320002 81.4 U 15550330002 78.5 U 15580340002 .85.5 U 15580350002 85.1·U 15550360002

DIMETHYL PHTHALATE , "]6 U.15550310002 80.4 U 155$0320002 81.4 U 15850330002 78.5 U 1.5550340002 85.5 U 15550350002 85.1 U 15880360002

DIPHENYLAMINE 76 U 15850310002 80.4 U 15550320002 " 81.4 U 15550330002 78.5 U 15880340002 85.5 U 15580350002 85.1 U 15850360002

ETHYLMETHANE SULFONATE 76 U 15580310002 .80.4 U 15880320002 81.4 U 15880330002 78.5 U 15850340002, 85.5 U 15850350002 85.1 U 15880360002
,',_.:.- ",

•• ·.i ••
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•
LOCATION 1558031 15S8032 15S8033 15S8034 1558035 1558036
SAMPLE DATE 1219/2004 1219/2004 12114/2004 1211412004 12/9/2004 12/14/2004

- FLUQRANrHENE 3.75 U15550310002 5 J 15559320002 .38 15550330002 ' 6 J 15550340002 29 15850350002 11' 15580360002

FLUORENE 3.75 U 155503.10002 3.96 U ,15550320002 4.01U 15580330002 3.87. U. 15880340002 4.21 U 15880350002 4.19U 15880360002

HEXACHLOROBENZENE 76U 15550310002 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15580340002 85.5 U 15550350002 85.1 U 15580360002
, :'

:

HEXACHLOROBUTADIENE 76 U 15580310002 80.4 U 15580320.002 81.4 U 15580330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

HEXACHLOROCYCLOPENTADIENE 76 UJ 15880310002 . 80.4 UJ 15880320002 81.4 UJ 1§880330002 78.5 UJ 15880340002 85.5 UJ 15880350002 85.1 UJ 15880360002

HEXACHLOROETHANE 76 U 15880310002; 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

-
. HEXACHLOROPROPENE 76 U 15880310002 8004 U 15880320002 81.4 U 15880330002 78.5.U 15880340002 85.5 U 15550350002 85.1 U 15550360002

lNDE~O(1,2,3·CD)PYRENE. 3.75 UJ 15880310002 3.96,UJ 15850320002 4.01 U 15880330002 3.87 U 15880340002 19 J 15880350002 4.19 U 15880360002

150DRIN 76 U 15850310002 80.4 U 15550320002 8iA U 15880330002 78.5 U 15580340002 85.5 U 15580350002 85.1 U 15880360002

.150PHORONE 76 U 15550310002 80.4 U 15880320002 81.4U 15850330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15550360002

1505AFROLE 76 U 15550310002 80.4 U 15550320002 81.4 U 15580330002 78.5 U 15880340002 85.5 U 15550350002 85.1 U 15580360002

KEPONE 76 UJ 15550310002 80.4 UJ 15550320002 81.4 UJ 15850330002 78.5 UJ 15550340002 85.5 UR 15550350002 85.1 UJ 15550360002

METHAPYRILENE. 76 UJ 15550310002 80.4 UJ 15550320002 81.4 UJ 15580330002 ,78.5 UJ 15550340002 85.5 UJ 15850350002 85.1 UJ 15580360002

METHYL METH,A,NE 8ULFONATE 76U .15550310002 80.4 U 15850320002 81.4 U 15880330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15850360002

N'NITR050~DI·N·BuTYLAMINE 76 U 15550310002 80.4 U 15550320002 81.4 U 15550330002 78.5 U 15580340002 85.5 U 15580350002 85.1 U 15580360002

N·NITR050·DI·N·PROPYLAMINE 76 U 15550310002 80.4 U ,15550320002 81.4 U 15550330002 78.5 U 15850340002 85.5 U 15550350002 85.1 U 15550360002
.... .-
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LOCATION 15S8031 15S8032 1558033 15S8034 15S8035 1558036
SAMPLE DATE 1219/2004 1219/2004 12114/2004 12114/2004 12/9/2004 12/14/2004
N·/liITR080DIETHYLAMINE 7:6 U 15880310002 ~0.4 U15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

N·NITR080DIMETHYLAMINE 76 U 15880310002 80.4 U 15880320002 81.4 U 15880330002 7~.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

N·NITR080DIPHENYLAMINE 76 U 1588031000.2 80.4 U 15880320002 81,4 U 15880330002 78.5 U 1.5880340002 85.5 U 15880350002 85.1 U 15880360002
'.

N·NITR080METHYLETHYLAMINE 76 U 15880310002 . 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

N·NITR080MORPHOLINE 76 UJ 15880310002 80.4 UJ 15880320002 81.4 U 158803.30002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

N'i'JITR080PIPERIDINE 76 U 15880310002 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

N~NITR080PYRROLIDINE 76 U 15880310002 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

. NAPHTHALENE 3.75 U 15880310002 3.96 U 15880320002 4.01 U 15880330002 3.87 U 15880340002 4.21 U 15880350002 4.19 U 15880360002

O:O,O·TR1e:THYL PH08PljOROTHIOATE 76 U 15880310002 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U15880350002 85.1 U 15880360002

'.

O·TOLUIDINE 76 U15880310002 80.4 U 15880320002 81.4 U 15880;330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U .15880360002

P·(DIMETHYLAMINO)AZOBENZE~~ 76 U 15880310002 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U15880350002 85.1 U 15880360002

PENTACHLORQBENZENE 76 U 15880310002 80.4 U 15880320002 ' 81.4U 15880330002 78.5 U 15880340002 85:5 U 15880350002 85.1 U 15880360002

PENTACHLOROETHANE ·76 U 15880310002. 80.4 U15880320002 81.4 U, 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

PENT,A.CHLORONITROBENZENE 76 U 15880310002 80.4 U 15880320002 81.4 U 15880330002 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

PHENACETIN. 76 U 15880310002 80.4 U 15880320002 81.4 U 15880330002 ' 78.5 U 15880340002 85.5 U 15880350002 85.1 U 15880360002

PHENANTHRENE 3.75U 1,5880310002 5 J 15880320002 22 15880330002 3.87 U 15880340002 20 1588()350002 7 J 15880360002

••.'

.:,' .
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•
LOCATION 1558031 1558032·. 1558033 1558034 1558035 15SB036
SAMPLE.DATE 1219/2004 1219/2004 12114/2004 . 12/14/2004 1219/2004 12/14/2004
PHENOL 76 U 15850310002 80.4 U 15850320002 81.4 U 15580330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15850360002

PRONAMIDE 76 U 15880310002 80.4 U 15550320002 81.4 U 15850330002 78.5 U 15550340002 85.5 U 15550350002 85.1 U 15550360002

PYRENE 3.75 U 15550310002 . 7 J 15550320002 30 15850330002 6 J 15550340002 47 J 15550350002 10 15850360002

.~.
. .- ..

PYRIDINE 76 U 15550310002 . 80.4 U 15550320002 81.4 U 15850330002 78.5 U 15880340002 85.5 U 15850350002 85.1 U 15580360002

5AFROLE·· .' 76 U 15550310002 80.4 U 15580320002 81.4 U 15550330002 78.5U 15550340002 85.5 U 15550350002 85.1 U 15550360002

'Pesticides PCBs (ug/kg)
4,4'·000 1.53 U 15550310002. 1.62 U 15550320002 1.64 U 15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002

4,4'·DDE 1.53 U 15550310002· 1.62U 15550320002 1.64 U 15580330002 ..1.58 U 15580340002 1.72 U 15550350002 . . 1.72 U 15550360002

4,4'·DDT 1.53U 15550310002 1.62.U 15550320002 1.64 U15550330002 1.. 58U 15550340002 1.72 U 15550350002 1.72 U 15550360002

ALDRIN 0.738 U 15550310002 0.78U 15550320002 0.79 U 15550330002 0.762 U 15580340002 0.829 U 15550350002 0.826 U 15550360002
'.

ALPHA·SHC 0.738 U 15550310002 0.78 U 15550320002 0.79 U 15550330002 O~762 U 15550340002 0.829 U 15550350002 0.826 U 15580360002

ALPHA·CHLORDANE 0.738 U 15550310002 0.78 U15550320002 0.79 U 15550330002 0.762 U 15580340002 0.829 U 15550350002 . 0.826 U 15880360002
..

AROClOR·1016 10;2 U 15550310002 10.8 U 15580320002 10.9 U 15850330002 1.0.6 U 15550340002 11.5 U 15850350002 11.4 U .15850360002

. AROCLOR·1221 1.0.2 U 15880310002 10.8 U 15550320002 10;9 U 15550330002 10.6 U 15580340002 11.5 U 15880350002 11.4 U 15880360002

AROCLOR·1232 10.2 U 15550310002 10.8 U 15580320002 10.9 U 15580330002 10.6 U 15580340002 11.5 U 15580350002 11.4 U 15850360002
'"

AROCLOR·1242 10.2 U 15550310002 10.8 U 15550320002 10.9 U 15880330002 . 10.6 U 15550340002 11.5 U 15880350002 11.4 U 15580360002

AROCLOR·1248 10.2 U 15550310002 10.8 U 15850320002 10.9 U 15850330002 10.6 U 15880340002 11.5 U 15880350002 11.4 U 15550360002

AROCLOR·1254 10.2.U 15550310002 10.8 U 15550320002 10.9 U 15550330002 10.6 U 15550340002 11.5 U 15580350002 11.4 U 15550360002

AROCLOR·1260 10.2 U 1.5550310002 10.8 U 15550320002 10.9 U 15580330002 20 15550340002 11.5 U 15550350002 32 15850360002

B<:, ~'Cr;'1\"" .0.738 U 15550310002 0;78 U 15550320002 0..79 U 15850330002 0.762 U 15550340002 0.829 U 15550350002 0.826 U 15550360002

DELTA·SHC 0.738 U 15550310002 0.78 U 15550320002 0:79 U 15550330002 0.762 U 15550340002 0.829 U 15550350002 0.826 U 15550360002

DIELDRIN. : 1.53 U 15550310002 1.62 U 15550320002 1.64 U 15550330002 1.58 U 15580340002. 1.72 U 15850350002 1.72 U 15850360002
..
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LOCATION 15SB031 15S8032 15S8033 15S8034 15S8035 15S8036
SAMPLE,DATE 1219/2004 . 1219/2004 12114/2004 . 12114/2004 12/9/2004 12/14/2004
ENDOSULFAN I 0.738 U 15550310002 0.78 U 15550320002 0.79 U 15550330002 0.762 U 15550340002 0.829 U 15550350002 0.826 U 15550360002

END05ULFAN II· 1.53 U 15550310002 1.62 U15550320002 .1 .64 U 15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002

END05ULFAN 5ULFATE 1.53 U 15550310002 1.62 U 15550320002 1.64 U15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002

ENDRIN ALDEHYDE 1.53 U 15550310002 1.62 U 15550320002 1.64 U 15550330002 1.58. U l{i550340002 1.72 U 15550350002 1.72 U 15550360002

ENDRIN KETONE 1.53 U 15550310002 1.62 U 15550320002 1.64 U 15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002

ENDRIN . 1.53 U 15550310002 1.62 U 15550320002 1.64 U 15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002.....: ..

GAMMA·SHC (LINDANE) 0.738 U 15550310002 0.78 U 15550320002 0.79 U 15550330002 0.762 U 15550340002 .0.829 U 15550350002 0.826 U 15550360002

GAMMA·CHLORDANE 0.738 U 15550310002 0.78 U 15550320002 0.79 U 15550330002 0.762 U 15550340002 0.829 U 15550350002 0.826 U 15550360002
.'

HEPTACHLOR EPOXIDE 0.738 U 15550310002 0.78. U15550320002 0.79 U 15550330002 0.762 U 15550340002 0.829 U 15550350002 0.826 U 15550360002

HEPTACHLOR 0.738 U 15550310002 0.78 U 15550320002 0.79 U 15550330002 0.762 U 15550340002 0.829 U 15550350002 0.826 U 15550360002

~ETHOXYCHLOR 7.38 U 15550310002 7,8 U 15550320002 7.9 U 15550330002 7.62 U 15550340002 8.29 U 15550350002· 8.26 U 15550360002,
TOXAPHENE 19:3 U 15550310002 20:4 U 15550320002 20.7 U 15550330002 19.9 U 155503~0002 21.7 U 15550350002 21.6 U 15550360002

Herbicides (ug/klll
2,4,5·T 1.53 UJ5550310002 .1.62 U 15550320002. 1.64 U 1555.0330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002

2,4,5·TP (5ILVEXj 1.53 U 15550310002 1.62 U 15550320002 1.64 U 15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002

2,4,D, .. .. 1.53 U 15550310002 1.62 U 15550320002 1.64. U 15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002
'... ,..

DIN05EB 1..53 U.15550310002 1.62 U 15550320002 1.64 U 15550330002 1.58 U 15550340002 1.72 U 15550350002 1.72 U 15550360002

HEXACHLOROPHENE 0.965 U 15550~10002 1.02 U 15550320002 1.03 U 15550330002 0.996 U 15550340002 1.08 U 15550350002 1.08 U 15550360002

PENTACHLOROPHENOL 0.511 U 15550310002 0.54 U 15580320002 0.547 U 15550330002 0.528 U 15550340002 0.574 U 15850350002' 0.572 U 15550360002
.'

Inorganlcs (mg/kg)'
ALUMINUM 29900 J 15550310002 13900 J 15550320002 14300 J 15550330002 15800 J 15550340002 19500 J 15550350002 12500 J 15550360002..

ANTIMONY. 0.022 U 15550310002 0.19 U 15~50320002 . 0.46 U 15580330002 0.44 U 15550340002 0.25 U 15550350002 0.27 U 15550360002

AR5ENIC 3.4 J 15550310002 6.2 J 15550320002 12.7 J 15550330002 5.8 J 15550340002 14.9 J 15550350002 20.7 J 15550360002

• .> .,:



• APPEN. oLE G·1 .
RESULTS FOR CHEMICALS ANAL: _U IN ALL SOIL SAMPLES, ROUND 1

sWMU 15 (ROADS AND GROUNDS AREA)
. NsWC CR'ANE

CRANE, INDIANA
PAGE 89 OF 135

•

r

LOCATION 1558031 1558032 1558033 1558034 1558035 1558036
SAMPLE DATE 1219/2004 1219/2004 12114/2004 12114/2004 12/9/2004 12114/2004
BARIUM 76.6 J 15889310002 . 69.2 J 15880320002 74.8 J 15880330002 68.6 J '15880340002 102 J 15880350002 98 J 15880360002

BERYLLIUM 0.6415880310002 . 0.81 15880320002 0.6215880330002 0.52 15880340002 1.6 15880350002 1.5 15880360002

CADMIUM 0.21 J 15880310002 0.21 J 15880320002 0.32 J 15880330002 0.36 J 15880340002 0.34 J 15880350002 0.37 J 15880360002

CALCIUM 2530 J 15880310002 1340 J 15880320002 1530 J 15880330002 7850 J 15880340002 1690 J 15880350002 1580 J 15880360002

'J

CHROMIUM 31 J 15880310002 22.1 J 15880320002 29.5 J 15880330002 20.4 J 15880340002 34.4 J 15880350002 49.7 J 15880360002

COBALT 3.4 J 15550310002 10.9 J 15880320002 8.1 J 15880330002 6.2 J 15880340002 59.6 J 15880350002 9.2 J 15580360002

COPPER 10.5J 15580310002 8.4 J 15880320002 16.8 J 15880330002 9.3 J 15880340002 11 J 15880350002 15.3 J 15880360002

IRON 19000 J 15580310002 23700 J 15850320002 51200 J 15580330002 16700 J 15880340002 48200 J 15580350002 57600 J 15880360002

LEAD 12.8 J 15580310002 15.6 J 15880320002 26.3 J 15850330002 21.5 J 15880340002 24.6 J 15880350002 21.6 J 15880360002

MAGNE81UM 1660J 15580310002 1110 J 15880320002 1090 J 15880330002 1810 J 15880340002 1520 J 15880350002 790 J 15880360002

MANGANE8E 58.3J 15550310002 568 J 15850320002 423 J 15880330002 294 J 15880340002 4400 J 15880350002 857 J 15880360002
"

MERCURY 0.007 U 15850310002 0.025 J 15850320002 0.041 J 15580330002 0.023 J 15880340002 0.049 J 15850350002 0.063 J 15580360002

NICKEL ... 15.2 J 15580310002 11.7 J 15850320002 13.8 J 15880330002 12.3 J 15880340002 31.6 J 15880350002 16.8 J 15550360002

POTA88IUM. 1660 J 15580310002 968 J 15880329002 1270 J 15850330002 1340 J 15880340002 1400 J 15880350002 974 J 15880360002

5ELENIUM 0.11 J 15550310002 0.4 J 15880320002 0.7615880330002 0.36 J 15880340002 0.78 15880350002 0.71 15880360002...

. 8IlVE~ 0.043 U 1:i580310002 0.048 U 15880320002 0.05 U 15880330002 0:043 U 15880340002 0.051 U 15880350002 0.06 U 15880360002

."
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LOCATION 15SB031 15SB032 15SB033 15SB034 15SB035 15S8036
SAMPLE DATE 1219/2004 1219/2004 12114/2004 12114/2004 12/9/2004 12114/2004
80DIUM 76.6 U .15880310002 81.8 U 15880320002 48.7 U 15880330002 56.3 U 15880340002 76.5 U 15880350002 35.3 U 15880360002

THALLIUM 0.35 J 15880310002 0.29 J 15880320002 0.33 J 1~880330002 0.3 J 15880340002 0.43 J 15880350002 0.21 J 15880360002

TIN 0.38 U 15880310002 0.27 U .15880320002 0.32 U 15880330002 0.35 U 158803400.02 0.28 U 15880350002 0.32 U,15880360002

VANADIUM 30.2 15880310002 27.1 15880320002 31.6 ..15880330002 26.9 15880340002 41.7 15880350002 57.4 15880360002

ZINC 24.6J 15880310002 34.2 J 15880320002 50.4 J 15880330002 47.3 J 15880340002 63.2 J 15880350002 .53.5 J 15880360002

••• •• e/
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•
ILOCATION· 15S8037 . 15S8038 15S8039 15S8040 15S8041 15S8042 ISAMPLE DATE 1219/2004 12114/2004 12110/2004 12110/2004 '12114/2004 12/10/2004
Volatile Oraanlc8 (ua/kal .
1,1,1,2·TETRACHLOROETHANE 1.1 5 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.1 5 U 15550400002 1.12 U 15550410002 0.98 U 15550420002

1.23 U 15580370206 0.99 U 15580400206 0.873 U 15580420206

1,1,1 'TRiCHLOROETHANE 1.15 U· 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
~ .23 U 15580370206 ) 0.99 U 15580400206 0.873 U 15580420206

1,1,2,2·TETRACHlOROETHANE 1.1 5 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 0.99 U 15580400206 0.873 U 15580420206

1,1·,2·TRICHLOROETHANE 1.15 U 15550370002 1.09 U 15550380002 0.919U 15550390002 1.15U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 . 0.99 U 15580400206 0.873 U 15580420206

-'

1,1·DICHlOROETHANE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 0.99 U 15580400206 0.873U 15580420206

1,1~DICHl<;:>ROETHENE 1.15 U 15550370002 . 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 0.99 U 15880400206 '. 0.873 U 15580420206

1,2,3·TRICHLOROPROPANE 1.15 U 15550370002 1.09 U 15550380002 0.9.19 U 15550390002 1.15 U 15550400002 .1.12 U 15550410002 0.98 U 15550420002
1.23 U11';580370206 0.99 U 15580400206 0.873U 15580420206

> \
(
,-

1;2-DI8ROM<;:>·3·CHlOROPROPANE 1.15 U 15550370002 1.09 U 15550380002 0.919 U'15550390002 1. 15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 0.99 U 15580400206 0.873 U 15580420206

1;2.DI8R()MOETHANE 1.15 1I15550370002 . 1..09U 15550380002 0.919 U 15550390002 . 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1:23 U 15580370206 0.99 U 15580400206. 0.873 U 15580420206

1,2·DICHlOROETHANE . 1.1 5 U 1555031:0002 . 1.09U 15550380002 0.919 U 15550390002 1.1 5 U 15550400002 1.12 U 15550410002· 0.98 U 15550420002
1.23 U H,S80370206 . -0.99 U 15580400206 0.873 U 15580420206

/'

1,2·DICHLOROPROPANE 1.1 5 U 1.5550370002 1.09.U 1555.0380002 0..919 U 15550390002 1.15U 15550400002 1.12 U 15550410002 0.98 U 15550420002
.' 1.?3 U 1558037020'6 0.99U 15580400206 0.873 U 15580420206

..

2-8UTANONE 3 J '1 5550370002 . 1.09 U 15550380002. 0.919,u 15550390002 1.1 5 U 15550400002 1.12 U 15550410002 6 J 15550420002
'. f .23 U.15580.370206 - 0.99 U 1.5580400206 0.873 U 15580420206

.- : ...
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LOCATION 15S8037 .15S8038 15S8039 15S8040 15SB041 15S8042
SAMPLE DATE 1219/2004 .. 12114/2004 12110/2004 12110/2004 12114/2004 12/10/2004
2·HEXANONE 1.15 U .15880370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1. 12 U 15580410002 0.98 U 15550420002

1.23 U 15580370206 0.99 U 15580400206 0.873 U , 5580420206

3·CHLOROPROPENE . .1.15 U .15580370.002 1.09 U 15550380002 0.919.U 155$0390002 1.15 U 15850400002 1.12 U 15850410002 0.98 U 15550420002...
1.23 U 15880370206 0.99 U 15580400206 0.873 U 15580420206

...
. 4·METHYL·2:PENTANONE 1.15 U1.5850370002 1.09 U 15580380002 0.919 U .15850390002 1.15 U 15550400002 1.12 U , 5550410002 0:98 U 15550420002

1.23 U 1S5El0370206' 0.99 U 15580400206 0.873 U 15580420206

ACEWNE 32 U 15850370002 23 U 15850380002 3 U 15880390002 18 U 15550400002 32 U 15550410002 28 J 15550420002
3 8U 15580370206 3 J 15580400206 6 J 15580420206

..
ACET0t-JITRILE. 45.9 UR 15850370002 43.5UR 15550380002 36.8 UR 15550390002 46.2. UR 15850400002 44.9 UR 15550410002 39.2 UR 15550420002..

49.2 UR 15880370206 39.6 UR 15580400206 34.9 UR 15580420206

ACROLEIN 1.15 UR 15550370002 1.09 UR 15550380002 0.919.UR 15580390002 1.15 UR 15880400002 1.12 UR 15880410002 0.98 UR 15850420002
1.23 UR 15880370206 0.99 UR 15880400206 0.873 UR 15580420206

ACRYLONITRILE 1.15 U 15580370002 1.09 U 15850380002 0.919 U 15580390002 1.15 U 15550400002 1.12 U 15880410002 0.98 U 15880420002
1.23 U 15560370206 0.99 U 15880400206 0.873 L! 15880420206

8ENZENE 1.15 U 15880370002 1.09 U 15850380002 0.919U 15850390002 1.15 U 15550400002 1.12 U 15580410002 0.98 U 15850420002
1.23 U 15880370206 0.99 U 15880400206 0.873 U 15580420206

8ROMODICHLOROMETHANE 1.15 U 1585037.0002 1.09 U 15880380002 0.919 U 15580390002. 1.15 U15880400002 1.12 U 15580410002 0.98U 15550420002
1.23 U 155B0370206 0.99 U 15880400206 0.873 U 15580420206

·8ROMOFORM 1.15 U 15550370002. 1.09 U 15880380002 0.919 U 15580390002 1.15 U 15850400002 1.12 U. 15880410002 0.98 U 15550420002
'.

1.23 Li 15580370206 0.99 U15580400206 0.873 U 15880420206

8ROMOMETHANE 1.15 U 15880370002 1.09 U 15880380002 0.919 U 15880390002 1.15 U 15850400002 1.12 U 15880410002 0.98 U 15850420002
. 1.23 U 15880370206 0.99 U 15580400206 0.873 U 15580420206

CAR8o.NDI8ULFIDE .. 1.15 U 15580370002 1.09.UJ 15580380002 0.919 U 15550390002 '1.15 U 15880400002 1.12 UJ. 15880410002 0.98 U 15880420002
' .. 1.23 U 15860370206 0.99 U 15580400206 0.873 U 15580420206

.- ..
.-

' .

•• .. ' •••••
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CRANE, INDIANA
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•
LOCATION 15S8037 15S8038 15S8039 15S8040 15S8041 15S8042
SAMPLE DATE 1219/2004 . 12114/2004 12110/2004 12/10/2004 12/14/2004 12/10/2004
CAR80N TETRACHLORIDE .1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98' U 15550420002

1.23 U 1556(>370206 .. 0.99 U 15580400206 0.873 U ·15580420206

CHLOR08ENZENE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 0.99U 15580400206 0.873 U 15580420206

CHLORODI8ROMOMETHANE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U .15560370206. 0.99 U 15580400206 0.873 U 15580420206

CHLOROETHANE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15·U 15550400002 1.12 U 15550410002 . 0;98 U 15550420002
1.23 U 15580370206 0.99 U 15580400206 0.873 U 15S80420206

CHLOROFORM .1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.1.5 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15S80370206 0.99 U 15860400206 0.873 U 15580420206

CHLOROMETHANE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1,15 U 155S0400002 1.12 U 15550410002 0.98 U 15550420002
.. 1.2.3 U ..15S6q370206 0.99 U 15560400206 0.873 U 15560420206

CHLOROPRENE 1.15 U 15550370002 1.09 U 15S50380002 0.919 U 15S50390002 1.15U 15550400002 1.12 U 15SS0410002 0.98 U 15S50420002
1.23 U 15560370206 0.99 u 15560400206 0.873 U 15580420206

C.IS-l,2-DICHLOROETHENE • 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12.U 15S50410002 1 J 15550420002
1.23 U 15580370206 0.99 U 15S60400206 0.873 U 15580420206 .

CIS-l,3-DICHLOROPROPENE 1.15 U 15S50370002 1.09 U 155S0380002 0.919 U 15550390002 1.1~ U 155S0400002 1.12 U 15550410002 0.98 U 15550420002
.. 1.23 U 15580370206 0.99 U 15S60400206 0.873 U 15580420206

DI6ROMOMETHANE 1.15 U 15550370002 1.09 U 15550380902 0.919 U15550390002 1.15 U 155S0400002 1.12 U 15S50410002 0.98 U 15550420002
1.23 U 15580370206 0.99 U 15580400206 0.873U 15580420206

OICHLORODIFLUOROMETHANE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
.' .... ".' 1.23 UR 155803702Q6 0..99 U 15560400206 0.873 U 15580420206

ETHYL METHACRYLATE 1.15 U 15S50370002 1.09 U 15S50380002 0.919 U 15550390002 1.15 U 155S0400002 1.12 U 15550410002 0.98 U 155S0420002
.. 1.23 U 15S80370206 : 0.99U 15S60400206 0.873 U 15S80420206
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LOCATION 15S8037 15S8038 15S8039 15S8040 15S8041 1558042
SAMPLE DATE 1219/2004 12114/2004 ·12/10/2004 12110/2004 . 12114/2004 12110/2004
ETHYL6ENZENE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002

1.23 U 15560370206 0.99 U 15560400206 0.873 U 15560420206

1806UTANOL 45.9UR.15580370002 . 43.5 UR15880380002 36.8 UR 15880390002 46.2 UR 15880400002 44.9 UR 15880410002 39.2 UR 15880420002
49.2 UR 15860370206 39.6 UR 15860400206 34.9 UR 15860420206

METHACRYLONITRILE 1.15 U 15880370002 1.09 U 15880380002 0.919 U 15580390002 1.15 U 15880400002 1.12 U 15580410002 0.98 U 15880420002
1.23 U15860370206 0.99 U 15860400206 0.873 U 15860420206

METHYL IODIDE' . 1.15 U 15880370002 1.09 U 15550380002 0.919 U 15880390002 1.15 U 15850400002 1.12 U 15580410002 0.98 U 15850420002
1.23 U 15860370206 0.99 U 15860400206 0.873 U 15860420206

METHYL METHACRYLATE 1.15 U 15880370002 1.09 U 15880380002 0.919 U 15880390002 1.15 U 15880400002 :1.12 U 15850410002 0.98 U 15880420002
1.23 U 15560370206 0.99 U 15560400206 0.873 U 15860420206

METHYL TERT-6UTYL ETHER 1.15 U 15580370002 1.09 U 15880380002 0.919U 15880390002 1.15 U 15880400002 .1.12 U 15580410002 0.98 U 15880420002
1.23 U 15860370206 . 0.99 U 15860400206 0.873 U 15860420206

METHYLENE CHLORIDE 5 J 15880370002 39 J 1?580380002 14 J 15880390002 51 J 15880400002 9 J 15880410002 5 U 15880420002
'20.J 15S60370206 0.99 UJ 15560400206 14 J 15560420206

PROPIONITRILE . . 45.9 UR 15880370002 . 43.5 UR 15580380002 36.8 UR.15550390002 46.2 UR 15850400002 44.9 UR 15580410002 39.2 UR 15880420002
49.2 UR 15860370206 39.6 UR 15560400206 34.9 UR 15560420206

8TYRENE .1.15 U .15880370002 1.09 U 15880380002 0.919 U 15880390002 1.15 U 15580400002 1.12 U 15880410002 0.98 U 15880420002
1.23 U 1588037020(3 .' 0.99 U 15.860400206 0.873 U 15860420206

"

TETRACHLOROETHENE 1.15 U ·15880370002 1.09 U 15880380002 0.919 U 15880390002 1.15 U 15880400002 • 1.12 U 15880410002 0.98 U 15880420002
1.23U 15880370206 0.99 U 15860400206 0.873 U 15580420206

TOLUENE 1,.15 U 15880370002 . 1.09 U 15880380002 0.919 U 15880390002 1.15 U 15850400002 1.12 U 15880410002 0.98.U .15880420002
.,. .1..23 U 15880370206 0.99 U 15880400206 0.873 U 15880420206

TOTALXYLENE8 1.15 U1.5880370002 1.09 U 15880380002 0.919 U 15880390002 1.15 U 15880400002 1.12 U 15880410002 0.98 U 15880420002
1.23 U 15880370206. .. :..:'- 0.99 U 15880400206 0.873 U 15860420206

j •• '.. '.

• .:. ••
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•
LOCATiON· 15S8037 15S8038 .15S8039 15S8040 1558041 15S6042
SAMPLE DATE 12/9/2004 12114/2004 12110/2004 12/10/2004 12/14/2004 12110/2004
TRAN5-1,2-DICHLOROETf:iENE 1.15 U 15550370002 .. 1;09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U .15550410.002 0.98 U 15550420002

1.23 U 15580370206 0.99 U 15580400206 0.873 U 15580420206

. TRAN~'1,3-DICHLOROPROPENE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U '15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U. 15580370206 0.99 U 15580400206 0.873 U 15580420206

TRAN5-1,4-DICHLORO-2-8UTENE 1.15 U 15550370002 1.09 U 15550380002 .0.919U 15550390002 1.15 U 15550400002 1.12 U15550410002 0.98 U 15550420002
1.23 U 15580370266 0.99 U 15580400206 0.873 U 15580420206

TRICHLOROETHENE 1.15 U 15550370002 1.09 U 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 0.99 U 15580400206 0.873 U 15580420206

TRICHLOROFLUOROMETHANE 1.15 U 15550370002 2 J 15550380002 0.919 U 15550390002 2 J 15550400002 2 J 15550410002 0.98 U 15550420002
2 J 15580370206 0.99 U 15580400206 0.873 U 15580420206

,
VINYL ACETATE 1.15 U 15550370002 1.09 UJ 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 UJ'15550410002 0.98 U 15550420002

1.23 U 155E303!0206 .. 0.99 U 15580400206 0.873 U 15580420206

VI,NYL CHLORI.DE 1.15 U 15550370002 1.09 U' 15550380002 0.919 U 15550390002 1.15 U 15550400002 1.12 U 15550410002 0.98 U 15550420002
1.23 U 15580370206 ·0.99 U 15580400206 0.873 U 15560420206

Semlvolatlfe Onlanics(uwkal
1,2,4,5:TETRACHLOR08ENZENE 85.4 U 15550370002 80:9 U 15550380002 ·75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002·

1,2,4-TRICHLOR08ENZENE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

.1,2-DICHLOR08ENZENE 85:4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002
-

1,3·DICHLQR08ENZENE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

1,4-DICHLQR08ENZENE . 85.4 U 15550370002 80.9 U15550380002 75.1 U 15550390002 86.9 U 15550400002 .83.6 U 15550410002 82.1 U 15550420002

1,4-DIOXANE '127 U 15550370002 121 U 15550380002 112 U 15550390002 130 U 15550400002 125 U 15550410002 123 U 15550420002

: ,.~ ..
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. LOCATION 15SB037 15SB038 15SB039 15SB040 15SB041 155B042

. SAMPLE DATE 1219/2004 12114/2004 12/10/2004 12110/2004 12114/2004 12110/2004
.1,4·NAPHTHOQUINONE. 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

1,4·PHENYLENEDIAMINE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15880410002 82.1 U 15880420002

.1·NAPHTHYLAMINE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002. 83.6 U 15580410002 82.1 U 15850420002
: . "

.2,2'·OXYBI5(1·CHLOROPROPANE) 85.4 U 15550370002 80.9 U 15850380002 75.1 U15880390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15850420002
.

.

2,3,4,6-TETRACHLOROPHENOL 85.4U 15550370002 . 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15580420002

2,4,5·TRICHLOROPHENOL 85.4 U 15550370002 80.9 U 15580380002 75.1 U 15880390002 . 86.9 U 15880400002 83.6 U 15550410002 82.1 U 15850420002

2,4,S·TRICHL,OROPHENOL 85.4 U 15880370002 . 80.9 U 15850380002 75.1 U 15880390002 86.9 U 15550400002 83.6 U 15850410002 82.1 U 15850420002

2,4·DICHLQROPf:jENOL 85.4 U 15880370002 80,9 U 15580380002 75.1 U 15580390002 86.9 U 15880400002 83.6 U 1588p410002 82.1 U 15880420002

2,4·DIMETHYLPHENOL 85.4 U 15850370002 80.9 U 15550380002 75.1 U 15580390002 86.9 U 15880400002 83.6 U 15580410002 82.1 U 15880420002

2,4-DINITROPHENOL 85.4 UJ 15550370002 80.9 U 15550380002 75.1 U 15550390002 86:9 U 15880400002 83.6 U 15550410002 82.1 U 15580420002

2,6~DICHLOROPHENOL 85.4 U 15550370002 80.9 U 15850380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15850410002 82.1 U 15850420002

2·ACETYLAMINOFLUORENE 85.4 U 15550370002 80.9U 155503.8000? 75.1. U 15580390002 . 86.9 U 15850400002 83,6 U 15880410002 82.1 U 15850420002

~-CHLORONAPHTHALENE .85.4U 15550370002 80.9 U 15550380002 75.1 U 15850390002 86.9 U 15550400002 83.6 U 15850410002 82.1 I.J 15850420002

2-CHLOROPHENOL 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82,1 U 15550420002

!2:METHYLNAPHTHALENE 4,2 U 15550370002 5 J 15550380002 3,7 U 15550390002 4.28 U'15550400002 4.12 U 15850410002 4.04 U 15550420002

2·METHYLPHENOL· 85.4 U 15550370002 80.9 U 15550380002 ~5 ..1.U15580390002 . 86.9 U 15550400002 83,6 U 15550410002 82.1 U 15850420002
. . . '. ,.

..
. .

, .

• .) e;
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•
LOCATION 15S8037 1558038 15S8039 1558040 15S8041 1558042
SAMPLE DATE 1219/2004 12114/2004 12110/2004. 12110/2004 12/14/2004 12110/2004
2·NAPHTHYLAMINE .. 85.4 U 15580370002 80.9 U 15880380002 75.1 U 15880390002 86.9 U 15850400002 83.6 U 15550410002 82.1 U 15550420002

2,NITROANILINE . 85.4 U 1585037.0002 80.9 U 15580380002 75.1 U 15850390002 86.9 U 15550400002 83.6 U 15580410002· 82. lU 15550420002

2·NITROPHENOL 85.4 U 15850370002 80.9 U 15880380002 75.1 U 15880390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15580420002

2'PICOLINE .. 85:4 U.15.580370002 80.9 U .15550380002 75.1 U 15550390002 86.9.U 15550400002 83.6 U 15550410002 82.1 U 15580420002

3M:METHYLPHENOL .. . 85.4 U 15$80370002 80.9 U 15880380002 .75.1 U 158803QOO02 86.9 U 15850400002 . 83.6 U 15550410002 82.1 U 15580420002

.
3;3"DICfjLOROBENZIDINE 85.4 U 1558..0370002 . 80.9 U 15850380002 75.1 U 15880390002 86.9 U 15550400002 83.6 U 15580410002 82.1 U 15580420002

3,3'·DIMETHYLBENZIDINE 85.4 U 15550370002 80.9 UJ 15859380002 ·n;.l U 15550390002 86.9 U 15880400002 83.6 UJ 15880410002 82.1 U 15550420002

"-

3·METHYLCHOLANTHRENE .85.4 U 15880370002 80.9 U 15850380002. 75.1 U 15850390002 86.~ IJ 15850400002 83.6 U 15880410002 82.1 U 15880420002

3·NITROANILINE . 85.4 U 15550370002 80.9 U 1.5580380002 75.1 U 15580390002 86.9 U 15850400002 83.6 U 15550410002 82.1 U 15850420002

4,6·DINrrRO·2:METHYLPHENOL 85.4 U 15880370002 . .80.9 U 15550380002 75.1 U 15850390002 86.9 U 15550400002 83.6 U 15850410002 82.1 U 15580420002

._--
4:AMINO~IPf-jENYL 85.4 U 15880370002 80.9 U 15580380002 75.1 U 15880390002 86.9 U15550400002 83.6 U 15850410002 82.1 U 15580420002,

4,BROMOPHENYL PHENYL ETHER 85.4 U 15580370002 80:9 U 15850380002 75.1 U 15880390002 ·86.9 U 15880400002 83.6 U 15580410002 82.1 U 15850420002
"-

4·CHLORO·3·METHYLPHENOL 85.4 U 15880370002 80.9 U15580380002 75.1 U 15880390002 86.9 U 15850400002 83.6 U 15580410002 82.1 U 15550420002

4·CfjLOROANILINE 8~.4 U 15880370002 .80.9 U 15550380002 75.1 U 15580390002 86.9 U 15880400002 83.6 U 15550410002 82.1 U 15550420002

4,CHLOROPHENYL PHENYL ETHER 85.4 U 15580370002 . 80.9 U 15850380002 75.1 U 15580390002 86.9 U 15850400002 83.6 U 15550410002 82.1 U 15550420002

4·NITROANILINE 85.4 U 15550:370002 80.9 U 15880380002 75.1 U 15880390002 86.9 U 15850400002 83.6 U 15550410002 82: 1 U 15550420002..

. .
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LOCATION. 1558037 15S8038 15S8039 15S8040 1558041 1558042
SAMPLE DATE 1219/2004 12114i2004 12110/2004 12110/2004 12114/2004 12/10/2004
4·NITROPHENOL 85.4 U 15550370002 . 80.9 U 1.5~50380002 75.1 U 15550390002 86.9.U 15q50400002 83.6 U 15550410002 82.1 U 15550420002

4·NITROQUINOLlNE·1·0XIDE 85.4 UR 15550370002 80.9UR 15550380002 75.1 UR 15550390002 86.9 UA 15550400002 83.6 UA 15550410002 82.1 UA 15550420002

5-NITRO·O·TOLUIDINE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

7.12·DIMETHYLBENZ(A)ANTHAACENE .' 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

. A,A,DIMETHYLPHENETHYLAMINE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15580420002

'ACENAPHTf:lENE 4.2 U 15550370002 .21.155S0380002 3.7 U 15550390002 4.28 U 15550400002 4.12 U 15850410002 4.04 U 15880420002

AC.ENAPHTHYLENE 4.2 U 15880370002 3.99 U 15580380002 3.7 U .1.5850390002 4.28 U 159$0400002 4.12 U 15550410002 4.04 U 15550420002

ACETOpHENONE 85.4 U 15S50370002 80.9 U 155503~0002 75.1 U 15850390002 86.9U 15550400002 83.6 U 15580410002 82.1 U 15550420002

ANILINE' 85.4 U 15550370002 . 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15580400002 83.6 U 15550410002 82.1 U 15580420002

, ..

ANTHRAc:ENE 4.2 U 15850370002 9 15550~80002 3.7 U 155503~0002 4.28 U15550400002 4.12 U 15550410002 4.04 U 15580420002

AAAMITE. 8p.4 U 15550370002 80.9 U 15550380002 75.1U 155S0390002 86.9 U 15880400002 83.6 U 15550410002 82.1 U 15880420002

.

BENZO(A}ANTHAACENE 4.2 UJ 15880370002 42. 15850380002 3.7 U 15550390002 7 J 15850400002 4.12 U 15880410002 ·8 J 1.5850420002

BENZO(A}PYAENE 4.2 UJ 15880370002 26 15580.380002 3.7U 15580390002 4.28 U 15580400002 4.12 U 15850410002 9 15580420002

BENZO(B}FLUOAANTHENE 4.2 UJ 15580370002 27 15S50380002. 3.7 U, 15880390002 5 J 15550400002 4.12 U 15850410002 4.04 U 15550420002

BENZO(G,H,I)I"'l:HYLENE 4.2 UJ 15580370002 33 15580380002 3.7 U 1.5580390002 , 4.28 U 15550400002 4.12 U 15850410002 14 15580420002

BENZO(K)FLUORANTHENE . 4.2 UJ15850370002 '. 2115550380002 3.7 U 15580390002 ~4;28 U. 1.5880400002 4.12 U 15580410002 4.04 U 15580420002..

.'" . .•"""
, \
~ •'.

"..,:/
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•
LOCATION 15S8037 15S8038 15S8039 15S8040 15S8041 15S8042
SAMPLE DATE 1219/2004 12114/2004 . 12110/2004 12110/2004 12114/2004 12/10/2004
BENZYL ALCOHOL 85.4 U 15550370002 80.9U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1U 15550420002

BI5(2·CHLOROETHOXY)METHANE 85.4 U 15580370002 80.9.U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

BI5(2·CHLOROETHYLjETHER 85.4 U 15580370002 80.9 U 15580380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15850410002 82.1 U 15550420002

B15(2-ETHYLHEXYL)PHTHALATE 100 J 15580370002 250 J 15880380002 . 75.1 U 15550390002 86.9 U 15550400002 130 J 15550410002 82.1 U 15550420002

BUTYL· BENZYL PHTHALATE 85.4 U 15880370002 80.9U 1.5580380002 75.1 U 15580390002 86.9 U 15550400002 . 83.6 U 15550410002 82.1 U 15550420002

CHLOROBENZILATE 85.4 U 15580370002 80.9 U 15580380002 75.1 U 15550390002 86.9 U 15580400002 83;6 U 15550410002 82.1 U 15580420002

CHRY5ENE 4.2 UJ 15580370002 . 69 15550380002 3.7 U 15550390002 6 J 15550400002 4.12 U 15550410002 10 15550420002

DI,N·BUTYL PHTHALATE 85.4 U 15$80370002 80:9 U 15550380002 75.1 U 15550390002 100 J 15550400002 83.6 U 15550410002 . 82.1 U 15550420002

DI·N;OC;TYL PHTHALATE 85.4 U 15580370002 80.9 U 15550380002 75.1 U 15550390002 86.9. U 15550400002 83.6 U 15550410002 82.1 U 15550420002

DIALLATE 85.4" U 15580370002 80.9U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

·DIE/ENZO(A,H)ANTHRACENE 4.2 UJ 15580370002 3.99 U 15880380002 3.7 IJ 15850390002 4.28 U 15550400002 4.12 U 15550410002 4.04 U 15550420002

: DIBENZOFURAN .85.4 U 1558037:0002 . 80.9 U.15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

..
DIETHYL P!'iTHALATE 85.4U 15580370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

DIMETHYL PHTHALATE 85.4 U 15580370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15850410002 82.1 U 15550420002

DIPHENYLAMINE 85.4 U 15580370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15880410002 82.1 U 15580420002

ETHYL METHANE 8ULFONATE 85.4 U 15880370002 80.9U 15$50380002 75.1 U 15580390002 86.9 U 15850400002 83.6 U 15580410002 82.1 U 15850420002

'. .. ..



APPENDIX TA8LE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES. ROUND 1

.' SWMU 15 (RO~DS AND GROUNDS AREA)
NSWC CRANE

CRANE. INDIANA
PAGE 100 OF 135

LOCATION. 15S8037 15S8038 15S8039 15S8040 15S8041 15S8042
SAMPLE DATE 1219/2004 12114/2004 12110/2004 12110/2004 12114/2004 12110/2004
FLUORANTHENE . 4.2 U 15880370002 16015880380002 3;7 U 15880390002 10 15880400002 4.12 U 15880410002 17 15880420002

. FLUORENE' 4.2 U 15880370002· 3.99 U 15880380002 3.7 U 15880390002 4.28 U 15880400002 4.12 U 15880410002 4.04 U 15880420002

HEXACHLOROBENZENE 85,4 U 1588.0370002 80.9 U 1588038.0002 75.1 U 15880390002 86.9 U 15880400002 83.6 U 15880410002 82.1 U 15880420002

HEXACHLOROBUTADIENE 85.4 U 15880370002 80,9 U 15880380002 75.1 U 15880390002 86.9 U15880400002 83.. 6 U 15880410002 82.1 U 15880420002

HEXACHLOROCYCLOPENTADIENE 85.4 UJ 15880370002 . 80.9 UJ 15880380002 75.1 UJ 15880390002 86.9 UJ 15880400002 83.6 UJ 15880410002 82.1 UJ 15880420002

:HEXA9HLOROETHANE 85.4 U 15880370002 80;9 U 15880380002 75.1 U 15880390002 86.9 U 15880400002 83.6 U 15880410002 82.1 U 15880420002

HEXACHLOROPROPENE 85.4 U15880370002 80.9U 15880380002 75.1 U 15880390002 86.9 U 15880400002 83.6 U 15880410002 82.1 U 15880420002

;

.INDENO(1,2,3-CD)PYRENE 4.2.UJ 15880370002 3.99 U15880380002 3.7 U 15880390002 4.28 U 15880400002 4.12 U 15880410002 4.04 U 15880420002

180D81N
..

85.4 U 15880370002 80.9 U 15880380002 75.1 U 15880390002 86.9U 15880400002 83.6 U 15880410002 82.1 U 15880420002

-
. 180PHORQNE 85.4 U 15880370002 80.9U 15880380002 75.1 U 15880390002 86.9,U 158.80400002 83.6 U 15880410002 82.1 U 15880420002

1808AFRQLE . 85.4U15880370002 80.9 U 15880380002 75.1 U 15880390002 86.9 U 15.880400002 83.6 U 15880410002 82.1 U 15880420002

: KEPONE 85.4 UJ 15880370002 80.9 UJ 15880380002 75.1 UR 15880390002 86.9 UR 15880400002 83.6 UJ 15880410002 82.1 UR 15880420002

METHAPYRILENE .. 85,4UJ 15880370002 80,9 UJ 15880380002 75.1 UJ 15880390002 86.9 UJ 15880400002 83.6 UJ 15880410002 82.1 UJ 15880420002

: METHYL METHANE 8ULFONATE 85.4 U15880370002 80.9 U 15880380002 7~:1 U 15880390002 86.9 U 15880400002 83.6 U 15880410002 82.1 U 15880420002

IN~NIT~080·DI.N~BUTYLAMINE 85.4 U 15880370002 80.9 U 1588.0380002 75.1 U 15880390002 86.9 U 15880400002 83.6 U 15880410002 82.1 U 15880420002

N,NITR080;DI·N·PROPYLAMINE, 85.4 U 15880370002 ·80.9 U 15880380002' 75.1 U .15880390002 .86:9.U 15880400002 83.6 U 15880410002 82.1 U 15880420002
...- ~ ."

'. ....). .'
..

•.: '.'\,..~ e i
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•
LOCATION 15S8037 15S8038 15S8039 15S8040 15S8041 15S8042

. SAMPLE DATE 1219/2004 . 12114/2004 12/10/2004 1211012004 12114/2004 12110/2004
N·NITR050DIETHYLAMINE 85.4 U 15550370002 80.9 U 155;30380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

N;NITR050DIMETHYLAMINE 85.4 U 15550370002 . 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002
'-

N·NITR050DIPHENYLAMINE 85.4 U 15550370002 1500 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

N·NITR050METHYLETHYLAMINE 85.4 U 15550370002 80;9 U15550380002 75.1 U 15550390002 86.9 U 15580400002 83.6 U 15880410002 82.1 U 15550420002

.'.

N·NITR050MORPHOLINE 85.4 UJ 15550370002 80.9 U 15550380002 75..1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002
.. .-

N.I;JITR050PIPERIDINE 85.4 U 15550370002 . 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15850400002 83.6 U 15550410002 82.1 U 15550420002

N·NITR050PYRROLIDINE . 85.4 U 15550370002 80.9 U 15580380002 75.1 U 15550390002 86.9 U 15550400092 83.6 U 15550410002 82.1 U15550420002

NAPHTHA~ENE 4.2 U 15550370002 7 J 15550380002 3.7 U 15550390002 4.28 U 15550400002 4.12U 15550410092 4.04 U 15550420002

O,O,O·TRIETHYL PH05PHOROTHIOATE 85.4 U 15550370002 80.9 U 15550380002 75.1 U.15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

O·TOLUIDINE 85.4 U 15550370002 80,9 U 15580380002 75.1 U 15550390002 86.9 U15550400002 83.6 U 15550410002 82.1 U 15550420002

P·(DIMETHYLAMINO)AZOBENZENE . 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15580390002 86.9 U 15580400002 83.6 U 15850410002 82.1 U 15850420002

PENTACHLOROBENZENE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15850390002 86.9 U 15850400002 83.6 U 15580410002 82.1 U1 5550420002

PENTACHLOROETHANE 85.4 U 15550370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U 15550400002 83.6 U 15550410002 82.1 U 15550420002

PENTACHLORONITROBENZENE 85.4 U 15550370002 . 80.9U 15550380002 75.1 U 15550390002' 86.9 U 15550400002 83.6 U 15850410002 82.1 U 15550420002

PHEIIlACETIN 85.4 U 15550.370002 80.9 U 15550380002 75.1 U 15550390002 86.9 U .15550400002 83.6 U 15550410002 82.1 U 15550420002

PHENANTHRENE 4.2 U 15550370002 52 15550380002 3.7 U 15550390002 12 15550400002 4.12 U 15550410002 ·16 15550420002
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LOCATION' 15SB037 15SB038 15SB039 15SB040 15SB041 15SB042
SAMPLE DATE 1219/2004 12114/2004 12110/2004 . 12110/2004 12114/2004 12/10/2004
PHENOL 85.4 U 15880370002 80.9 U 158$0380002· 75.1 U 15880390002 86.9 U 15880400002 ..83.6 U 15880410002 82.1 U 15880420002

PRONAMIDE 85.4 U 15880370002 80.9 U 15880380002. 75.1U 15880390002 86.9 U 15880400002 83.6 U 15880410002 82.1 U 15880420002

PYRENE 4.2 UJ 15880370002 110 15880380002 3.7 U 15880390002. 12 15880400002 4.12 U 15880410002 23 15880420002

PYRIDINE, .. 85.4 U 15880370002 '80.9 U 15880380002 75.1 U 15880390002 . 8~.9 U 15880400002 . 83.6 U 15880410002 82.1 U 15880420002

-
8AFROLE· 85.4 U 15880370002 80.9 U 15880380002 75.1 U 15880390002 86.9 U15880400002 83.6 U 15880410002 82.1 U 15880420002

'Pesticides PCBs luQ/k!:ll·
4,4'·000 . 1.72 U 15880370002 1.63 UJ 15880380002 1.51 U 15880390002 1.75 U 15880400002 1.69 U 15880410002

4,4~;DDE 1.72 U 158$0370002 1.6;3 UJ 15880380002 1.51 U 15880390002 1.75 U 15880400002 1.69 U 15880410002

4,4'·DDT. 1.72 U 15880370002 1.63 U 15880380002 1.51 U 15880390002 1.75 U 15880400002 1.69 U 15880410002
'. .'

ALDRIN 0,828 U 15880370002 . 0.785 U 15880380002 . 0.729 U'15880390002 0.843 U 15880400002 0.811 U 15880410002

ALPHA·SHC 0.828 U 15880370002 0.785 U 15880380002 0.729lJ 15880390002 0.843 U 15880400002 0.811 U 15880410002

ALPHA·CHLORDANE 0.828 U 15880370002 0.785 U 15880380002 0.729 U 15880390002 0.843 U 15880400002 0.811 U 1588()410002
..

AROCLOR·l0.16 11.5 U 15880370002 10.9 U 15880380002 10.1 U 15880390002. 11.7 U .15880400002 11.2.U 15880410002

AROCLOR·1221 11.5 U15880370002 10.9 U 15880380002 10. lU 15880390002 11.7 U 15880400002 .-..11.2 U 15880410002

AROCLOR·1232 11.5 U 15880370002 10.9 U 15880380002 10.1 U 15880390002 11.7 U 15880400002 11.2 U 15880410002

AROCLOR·.1242 11.5 U 15880370002 10.9 U 15880380002 10.1 U 1588039000.2 11.7 U 15880400002 11.2 U 15880410002

AROCLOR·1248 11.5 U 15880370002 10.9 U 15880380002 10.1 U 1.5880390002 11.7 U 15880400002 11.2 U 15880410002

AROCLOR·1254 11.5 U 15880370002 ~ 10.9 U 15880380002. 10.1 U 15880390002 11.7 U 15880400002 11.2 U 15880410002

AROCLOR·1260 11 .5 U 15880370002 10.9 U 15880380002 . 10.1 U15S80390002 11.7 U 15880400002 11.2 U 15880410002

ElE'TA·SHC 0.82.8 U 15880370002 . 0.785 U 15880380002 0.729 U 15880390002 0.843 U 15880400002 0.81.1 U 15880410002

DELTA·SHC 0.828 U 15880370002 0.785 UJ 15880380002 0.729 U 15880390002 0.843 U 15880400002 0.811 U 15880410002

DIELDRIN· 1.72 U 15880370002 1.63 U ·15880380002' 1.51 U 15880390002 1.75 U.15880400002 1.69 U 15880410002.

e, •'"':,. \ . ;~

~
e;
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•
LOCATION 15S8037 15S8038 15S8039 15S8040 15S8041 15S8042
SAMPLE DATE 1219/2004 12114/2004 12110/2004 12110/2004 12/14/2004 12/10/2004
END05ULFAN I· : 0.828 U.15550370.002 0.785 U 15550380002 0.729.. U 15550390002 . 0.843 U 15550400002 0.81.1 U 15550410002

END05ULFAN II 1.72 U 15550370002 1.63 U 15550380002 L~l U 15550390002 1.75 U 15550400002 . 1.69 U 15550410002
':". '. . .

END05ULFAN 5ULFATE 1.72 U 15550370002 1.63 U 15550380002 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002

ENDRI.N ALDEHYDE 1.72 U 15550370002 1.63 U 15550380002 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002

.ENDRIN KETONE 1.72 U 15550370002 . 1.63 U 15550380002 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002
'.

EN DR IN - 1.72 U 15550370002 . 1..63 U 15550380002 . 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002

GAMMA·BHC (LINDANE) . 0.828 U 15550370002 0.785 U 15550380002 0.729 U 15550390002 0.843 U 15550400002 0.811 U 15550410002

GAMMA-CHLORDANE 0.828 U 15550370002 0.785 U 15550380002 0.729 U 15$50390002 0.843 U 15550400002 0.811 U' 15550410002

HEPTACHLOR EPOXIDE 0.828 U 15550370002 . 0.785U 155$0380002 0.729 U 15550390002 0.843 U 15550400002 0.811 U 15550410002

HEPTACHLOR .. . 0.828 U 155~0370002 . 0.785 U 15550380002 0.729 U 15550390002. 0.843 U 15550400002 0.811 U 15550410002

METHOXYCHLOR 8.28 U 15550370002 7.85 U 15550380002 7.29 U 15550390002 8.43U 15550400002 8.11 U 15550410002
....

TOXAPHENE· 21.7 U 15550370002 20.5 U 15550380002 19.1 U 15550390002 . 22 U 15550400002 21.2 U 15550410002

Herbicides (ug/kg)
2,4,5·T· 1.72 U 15550370002 1.63 U 15550380002 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002

~,4,5·TP (5ILVEX) . 1,72 U 15550370002 1.63 U 15550380002 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002

2,4·D 1.72 U 15550370002 1.63 U 15550380002 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002

DIN05EB 1.72 U 15550370002 1.63 U 15550380002 1.51 U 15550390002 1.75 U 15550400002 1.69 U 15550410002

HEXACHLOROPHENE 1.08 U 15550370002. .1.03 U .15550380002 . 0.953U 15550390002 U'U 15550400002 1.06 U 15550410002

PENTACHLOROPHENOL 0.573 U 15550370002 0.543 U 15580380002 0.504 U 15550390002 0.584 U 15880400002 0.562 U1558041 0002

Inoraanlcs. (ma/ka)
ALUMINUM 16700 J 15850370002 11300 J 15550380002 13600 J 15550390002 19200 J 15580400002 .18500 J 15550410002 19300 J 15550420002

ANTIMONY 0.09 U 15550370002 0.54 U 15550380002 0.19 U 15550390002 0.22 U 15550400002 0.03 U 15550410002 0.24 U 15550420002

..

AR5ENIC 7.2 J 15580370002 . 12.9 J 15550380002 4.9 J15550390002 5 J 1555040000.2 6.1 J 15550410002 7.8 J 15880420002
I

-.
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l.OCATION 15SB037 15SB038 15SB039 15SB040 15SB041 15SB042
SAMPl.EOATE . 1219/2004 12114/2004 12110/2004 . 12110/2004 12114/2004 12/10/2004
BARIUM 117 J 15880370002 135 J 15880380002 50.9 J 15550390002 86.5 J 15550400002 112 J 15550410002 82.9 J 15880420002

, ..

BERYLLIUM .1.1 15880370002 0.65 15550380002 0.31 J 15880390002 0.59 15850400002 0.76 15550410002 0.49 J 15550420002

, CADMIUM 0.25 J 155~0370002 0.25 J 15550380002, 0.19,J 15850390002 0.39 J 15550400002 0.23 J 15550410002 0.25 J 15550420002...
'"

CALCIUM 1470 J 15880370002 170 J 15550380002 883 J 15880390002 110000 J 15580400002 753 J 15580410002 4720 J 15850420002

CHROM,IUM 26.3 J 15850370002 32.3 J15580380002 18.1 J 15850390002 23 J 15550400002 16.9J 15880410002 23.4 J 15580420002

COBALT 20.8 J 15850370002 11.3 J 15850380002 4.3 J 15880390002 7 J 15880400002 14.3J 15880410002 5.2 J 15880420002

COPPER' 11.1, J'15850370002 10.6 J 15850380002 ' 7.5 J 15880390002 9.4 J 15880400002 7.6 J1585041OOO2 12.8 J 15850420002

IRON ...... 36900. J 15880370002 37300 J 1,5880380002 15200 J 15580390002 14900 J 15880400002 15400 J 15550410002 21900 J 15850420002,

, LEAD 19.2 J 15580370002 25.7 J 15550380002 ' 13.2 J 15550390002 10 J 15550400002 15.4 J 15880410002 10.2 J 15550420002

MAQNE51UM 1210 J 1~550370002 754 J 15550380002 . 1540 J 15550390002 9980 J 15580400002 ,1560 J 15550410002 3240 J 15880420002

"

MANGANE8E 1570 J, 15550370002 815 J 15550380002 421 15850390002 310 15850400002 992 J 15580410002 17615880420002

' ..

• MERCURY , ,,0.044 J 15580370002 0,052 J 15880380002 0.Q1 J 15850390002 0.019 J 15850400002 0.041- J 15550410002 0.017 J 15880420002

NICKEL 19,5 J 15580370002 13,6 J 15850380002 8.6J··1558,o390002 15.3 J 15550400002 20.4 J 15580410002 13 J 15880420002

.,

POTA851UM 1150 J 15550370002 ' 908 J 15550380002 900 J. 15550390002 1930 J 15550400002 1330 J 15850410002 1550 J 15550420002..

5ELENIUM' 0.52 15580370002 1.1 15580380002 0,19 J ,15880390002 . 0:69 15850400002 0.57 15580410002 0.28 J 15880420002

, .

8ILV~R 0,05:U15550370002 0.046·U 15,550380002 0,046,U 15580390002' 0.055 U 15550400002 0.047 U 15850410002 0.054 UJ 5880420002
"

..

, '

e/
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•
LOCATION. 1558037 15S8038 15S8039, .' 15S8040 15S8041 15S8042
SAMPLE DATE 1219/2004 12114/2004 12110/2004 12110i2004 12114/2004 12/10/2004

·50QIUM 53.3·U15550370002 61 U15880360002 135 J 15980390002 136 J 15880400002 49.7U 15850410002. 116 J 15550420002

THAlliUM 0.34 J 15550370002 0.47 J 15550380002 0.18 U 15550390002 0.28 U 15880400002 0.36 J 15880410002 0.23 U 15580420002

TIN 0.21 U 15880370002 0.21. U 15850380002 0.49 U 15880390002 0.58 U 15850400002 0.26 U 15580410002 0.61 U 15550420002

VANADIUM 29.5 15550370002 31.3 15550380002 30.2 J 15550390002 '34.7 J 15580400002 27.3 15550410002 36.6 J 15880420002

,
ZINC. 59.7 J 15880370002 34.8J 15880380002 19.4 J 15880390002 36 J 15880400002 48.5 J 15880410002 36.3 J 15880420002
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LOCATION 15S8043 15S8044 15S8045 15S8046 1558047 1558048
SAMPLE DATE 12110/2004 12110/2004 12110/2004 12110/2004 12/9/2004 12/9/2004
Volatile Oraanlcs fua/kal
1;1,1.2-TETRACHLOROETHANE 1.04 U 15550430002 0.972 U 15550440002 0.908 U 15550450002 0:927 U 15550460002 0.88 U 15550470002 0.932 U 15550480002

0.933 U 15580430206 0.815 U 15580440206 0.95 U 15580450206 0.878 U 15580460206 0.899 U' 15580480206·0
0.95 U 15580450610 1.04 U 15580460610 1.1U 15580480610

0:928 U 15580451012 . 1.28 U 15580461020 0.867 U 15580481015
1,1.1-TRICHLOROETHANE 1.04 U 15550430002 0.972 U 15550440002 0.908 U 15550450002 0.927 U 15850460002 0.88 U 15550470002 0.932 U 15580480002

0.933 U 15580430206 0.815 U 15580440206 0.95 U 15580450206 0.878 U 15580460206 0.899 U 15580480206·D
0.95 U 15880450610 1.04 U 15580460610 1.1 U 15580480610

0.928 U 15580451012 1.28 U 15580461020 0.867 U 15580481015
l,l,2,2·TETRACHLOROETHANE . 1.04 U 15580430002 0.972 U 15880440002 0.908 U 15850450002 0.927 U 15580460002 0.88 U 15850470002 0.932 U 15550480002

0.933 U 15880430206 0.815 U 15880440206 0.95 U 15880450206 0.878 U 15880460206 0.899 U 15580480206-0
0.95 U 15580450610 1.04 U 15580460610 1.1 U 15580480610

0.928 U 15580451012 1.28 U 15580461020 0.867 U 15880481015
1,1,2-TRICHLOROETHANE 1.04 U 15550430002 0,972 U15550440002 0.908 U 15550450002 0.927 U 15550460002 0,88 U 15550470002 0,932 U 15550480002

0.933 U 15880430206 0.815 U15880440206 0.95 U 15880450206 0.878 U 15580460206 0.899 U 15880480206·0
0.95·U 15580450610 1.04U 15580460610 1.1 U 15580480610

0.928 U 15580451012 1.28 U 15580461020 0.867 U 15580481015
l,l·0ICHLOROETHANE 1.04 U 15550430002 0.972 U 15880440002 0.908 U 15880450002 0,927 U 15550460002 0~88 U 15550470002 0.932 U 15550480002

0.933 U 15580430206 0.815 U 15580440206 0.95 U 15580450206 0.8i8 U 15580460206 0.899 U 15580480206-0
0.95 U 15880450610 1.04 U 15580460610 1.1 U 15880480610

0.928 U 15580451012 1.28 U 15580461020 0,867 U 15580481015
1,1·0ICHLOROETHENE 1.04 U 15550430002 0.972 U 15550440002 0.908 U 15550450002 0.927 U 15580460002 0.88 U 15550470002 0.932 U 15550480002

0.933 U 15880430206 0.815 U 15880440206 0.95 U 15580450206 0.878 U 15580460206 0.899 U 15580480206·0
0.95 U 15580450610 1.04 U 15580460610 1.1 U 15580480610

0.928 U 15580451012 1.28 U 15580461020 0.867 U 15580481015
1,2.3-TRICHLOROPROPANE 1.04 U 15880430002 . 0.972 U 15880440002 0.908 U 15880450002 0.927 U 15850460002 0.88 U 15550470002 0.932 U 15550480002

0.933 U 15580430206 0.815U 15580440206 0.95 U 15580450206 0.8.78 U 15580460206 0.899 U 15580480206·0
0.95 U 15580450610 1.04 U 15880460610 1.1 U 15580480610

0.928U 15580451012 1.28 U 15580461020 0.867 U 15580481015
1,2-018ROMO·3·CHLOROPROPANE 1.04 U 15550430002 0.972 U 15550440002 0.908 U 15550450002 0.927 U 15550460002 0.88 U 15550470002 0.9.32 U 15550480002

0.933U 155804302()6 0.815 U 15580440206 0.95 U 15580450206 0.878 U 15580460206 0.899 U 15580480206·0
0.95U 15880450610 1.04 U 15580460610 1.1 U 15580480610

0.928 U 15580451012 1.28 U 15580461020 0.867 U 155804810.15
1,2·018ROMOETHANE 1.04 U 15550430002 0.972 U 15550440002 0.908 U 15550450002 0.927 U .15550460002 0.88 U 15550470002 0.932 U 15550480002

·0.933 U 15580430206 0.815 U 15580440206 0.95 U 15580450206 . 0.878 U 15580460206 0.899 U 15580480206·0
0.95 U 15580450610 1.04 U 15580460610 1.1 U 15580480610

0.928 U15580451012 1:28 U 15580461020 0.867 U 15580481015
. 1,2·0ICHLOROETHANE 1.04 U 15550430002 0.972 U 15550440002 0.908 U 15550450002 0.927 U 15550460002 0.88 U 15550470002 0.932 U 15580480002

- 0.933 U 15580430206 0.815 U'15880440206 0.95 U 15580450206 0.878 U 15880460206 0.899 U· 15580480206·0
0.95 U 15880450610 1.04 U 15880460610 1.1 U 15580480610

·0.928 U15880451012 1.28U 15580461020 ·0.867 U 15880481015
1.:foOICHLOROPROPANE 1.04 U 15550430002 0.972 U 15550440002 0.908.U 15550450002 0.927 U 15580460002 0.88 U 15580470002 0,932 U 15580480002

0.933 U 15880430206 0.815 U 15880440206 0.95 U 15880450206 0.878 U 15580460206 0.899 U 15880480206-0
0.95 U 15880450610 1.04 U15580460610 1,1 U 15580480610

0.928 U 15880451012 1.28 U 15880461020 0.867 U 15880481015
2-8UTANONE .' 1.04 U 15580430902 1915880440002 0.908U15880450002 .0.927 U 15880460002 0.88 U 15880470002 0.932 U 15880480002

3 J 15880430206 2 J 15880440208 0.95 U158B0450206 4 J 15880460206 2 J 15880480206:0
,. -, 0.95 U15880450610 7.J 15880460610 2 J 15880480610

0.928 U 15880451012 18 15880461020 0.867 U 15880481015'

a/ •..•."
~,

~' •.,.



eo. APPE• •EG·l .
RESU'LTS FOR CHEMICALs ANA _ IN ALL SOIL SAMPLES, ROUND 1

. SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE. INDIANA
PAGE 107 .OF 135 .

e
LOCATION 15S8043 15S8044 1558045 1558046 . 15S8047 . 15S8048
SAMPLE DATE 121lli/2004 12110/2004 12110/2004 12110/2004 12/9/2004 121912004
2·HEXANONE 1.04 U 15550430002 0.972 U 15550440002 0.908 U 15550450002 0.927 U 15550460002 0,88 U 15550470002 0.932 U 15550480002

0.933 U 15560430206 . 0.815 U 15880440206 0.95 U 15880450206 . 2 J 15580460206 0.899 U 15880480206-0
. 0.95 U 15580450610 1.04 U 15560460610 1.1 U 15560480610
0.928 U 15560451012 . 1.28 U 15860461020 0.867 U 15860481015

3·CHLOROPROPENE 1.04 U 15880430002 0.972 U 15880440002 0.908 U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0.932 U 15850480002
0.933 U 15860~30206 0.815 U 15860440206· 0.95 U 15569450206 0.878 U 15560460206 0.899 U 15860480206·0

0.95U 15580450610 1.04 U15S8046061C) 1.1 U 15860480610
0.928 U 15860451012 1.28 U 15860461020 0.867 U 15860481015

4·METHYL·2·PENTANONE 1.04 U 15880430002 0.972 U 15880440002 0.908 U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0,932 U 15880480002
.: 0.933 U 15560430206 : 0.815 U 15860440206 0.95 U 15560450"2'06 .0.878 U 15860460206 0.899 U 15860480206·0

0.95 U 15860450610 1.04 U 15860460610 . 1.1 U 15880480610
0.928 U 15860451012 1.28 U15860461020 0.867 U 15880481015

ACETONE 11'U 15880430002 79 J 15880440002 3 U 15880450002 3 U 15880460002 2 U 15880470002 4 U 15850480002
. 29 J 1.5580430206 15 J 15580440206 1.1 U 15580450206 40 J 15560460206 12 U 15580480206·0

18J 15860450610 '69 J 15880460610 208U 15580480610
6 J15860451012 71 J 15560461020 5 6U 15560481015

ACETONITRILE 41.8 UR 15580430002 38:9 UR 15850440002 36.3 UR 15550450002 37.1 UR 15550460002 35.2 UR.15550470002 37.3 UR 15550480002
37.3 UR 15560430206' 32.6 UR 1556044.0206 38 UR 15560450206 35.1UR 15560460206 35.9 UR 15560480206-0

38 UR 15860450610 41.5 UR 15580460610 4HJR 15560480610
37.1 UR 15560451012 51.2 UR 15580461020 34.7 UR 15580481015

ACROLEIN 1.04 UR 155804;30002 0.972 UR 15550440002 0.908 UR 15550450002 0.927 UR 15550460002 0.88 UR 15550470002 0.932 UR 15580480002
0.933. UR 15580430206 0.815 UR 15560440206 0.95 UR 15580450206 0.878 UR 15560460206 0.899 UR 15560480206·0

.' 0.95 UR 15580450610 1.04 UR 15580460610 1.1 UR 15580480610
0.928UR 15580451012 1.28 UR 15580461020 0.867 UR 15860481015

. ACRYLONITFlILE 1.04 U 155S0430002 0.972 U 15550440002 0.908.U 15550450002 0.927 U 15850460002 0.88 U 15550470002 0.932 U 15550480002
0.933 U 15560430206 0.815. U 15580440206 0.95 U 15560450206 0.878 U 15560460206 0.899 u' 15580480206·0

0.95U 155130450610 1.04 U 15560460610 1.1 U 15560480610
0.928 U 15560451012 1.28 U 15560461020 0.867 U 15560481015

8ENZENE 1.04 U 15580430002 0.972 U 15550440002 0~908 U 15550450002 0.927 U 15550460002 0.88 U 15550470002 0.932 U 15850480002
0.933 U 15560430206 0.815'U 15560440206 0.95 U 15560450206 0.878 U '5560460206 0.899 U 15580480206-0

0.95 U 15560450610 1.04 U 15560460610 1.1 U 15560480610
0.928 U 15580451012 1.28 U 15560461020 0.867 U 15560481015

BROMOOICHLOROMETHANE 1.04 U 15580430002 0.972 U 15550.440002 0.908 LJ 15550450902 0.927 U 15550460002 0.88 U 15550470002 0.932 U 15550480002
0.933 U 15560430206 0.815 U 15560'440206 0.95 U 15560450206 0.878 U 15560460206 0.899 U 15580480206-0

0.95 U 15560450610 1.04 U 15560460610 1.1 U 15560480610
0.928 U 15560451012 1.28 U 15580461020 0.867 U 15580481015

6ROMOFORM 1.04 U 15580430002 0.972 U 15550440002 0.908 U15880450002 0.927 U 15550460002 0.88 U 15550470002 0.932 U 15550480002
0.933 U·155B0430206 0.815 U 15560440206 0.95U 15880450206 0.878 U 15580460206 0.899 U 15560480206·0

0.95 U 15580450610 1.04 U 15560460610 1.1 U 15580480610
0.928U 15560451012 1.28 U 15560461020 0.867 U 15560481015

6ROMOMETHANE '1.04 U 15550439002 0.972 U 15550440002 0.908 U 15550450002 0.927 U 15550460002 0.88 U 15550470002 0.932 U 15580480002
0.933 U 15880430206 .0.815 U 15560440206 0.95 U 15580450206 0.878 U 15560460206 0.899 U 15580480206-0

0.95 U 15580450610 1.04 U 15560460610 1.1 U 15560480610
0 0.928 U 15580451012 1.28 U 15580461020 0.867·,U 15580481015

CAR80N DI5ULFIDE . 1.04 U 15850430002 1 J 15550440002 0.908 U 15550450002 0.927 U 15550460002 0.88 U 15550470002 0.932 U 15550480002
0.933 U 155B0430206 0.815 U 15580440206 0.95 U 15580450206 0:878 U 15560460206 2 J 15560480206·0

0.95 U 15560450610 2 J 15560460610 1,J U 15560480610
.. 0.928 U 15560451012 3 J .15560461020 0.867 U 15560481015



APPENDIX TABLE G·l
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND.GROUNDSAREA)
NSWC CRANE

CRANE, INDIANA
PAGE 108 OF 135

LOCATION 15SB043 15S804:4 .1558045 . 1558.046 1558047 1558048
SAMPLE DATE 12110/2004 12110/2004 12110/2004 . 12110/2004 12/9/2004 '12/9/2004

. CAR80N TETRACHLORIDE 1.04U 15880430002 0.972 U 15880440002 0.908U 15880450002 . 0.927·U 15880460002 0.88 U 15880470002 0.932 U 15880480002

., 0.933 U ·15880430206 0.815 U 15.880440206 0.95 U 158E\0450206 0.878 U 1.5880460206 0.899 U 15880480206·D
0:95U·15880450610 1.04 U 15880460610 1.1 U 15880480610

. O.928.U 15880451012 1.28 U 15880461020 0.867 U 15880481015
'CHLOR08ENZENE ·1.04 U 1.5880430002 0.972 U 15880440002 0.908 U 15880450002 0.927U 1.5880460002 0.88U 15880470002 0.932 U 15880480002

0.933 U. 15880430206 0.815 U15880440206 . 0.95 U 15880450206 0.878 U 15880460206 0.899 U 15880480206·D
. 0.95 U 15880450610, 1.04 U 15880460610 1.1- U 15880480610
0.928U .15880451012 1.28 U 15880461020 0.867 U 15880481015

CHLORODI8ROMOMETHANE 1.04 U 15880430002 . 0.972 U 15880440002 0.908 U 15880450002 0.927.U 15.880460002 0.88 U 15880470002 0.932 U 15880480002
0.933 U 15880430206 0.815 U 15880440206 0.95 U .15880450206 0.878 U 15880460206 0.899 U 15880480206-0

0.95 U15S80450610 1.04 U 15880460610 1.1 U 15880480610
0.928U 15880451012 1.28 U 1588046;020 0.867 U 15880481015

CHLOROETHANE 1.04 U 15880430002 0.972 U 15880440002 0.908 U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0.932 U 15880480002
0.933 U 15880430206 .0.815 U .15880440206 0.95U 15880450206 0.878 U 15880460206 .. 0.899 U 15880480206·D

0.95 U 15880450610 1.04 U 15880460610 1.1 U. 15880480610
0.928 U 15880451012 1.28 U 15880461020 0.867 U 15880481015

CHLOROFORM 1.04 U 15880430002 0.972 U. 15880440002 0.908 U 15880450002 0:927 U 15880460002 0.88 U 15880470002 0.932 U 15880480002
0.933 U 15880430206 0.815 U 15880440206 0.95 U 15580450206 0.878 U 15880460206 0.899 U 15880480206·0

0.95 U 15880450610 1.04:U158804606i.0 .. 1.1 U 15880480610.. 0.928 U 15880451012 1.28 U 15880461020. 0.867 U 15880481015
CHLOROMETHANE 1.04 U 15880430002 . 0.972 U 15880440002 0.908 U 15880450002 0.927U 15880460002 0.88 U 15880470002 0.932 U 15880480002

0.933 U 15880430206 0.815 U 15880440206 0.95 U 15880450206· 0.8.78 U 15880460206 - '-.- 0.899 U 15880480206·D
.0.95 U15880450610 ·1.04U15880460610 - . 1.1 U 15880480610- - 0.928 U .15880451012 1.28 U15880461020' 0.867 U 15880481015

. CHLOROPRENE 1.04 U 15880430002 0.972 U 15880440002 0.908· U 15880450002 0.927 U15880460002 0.88 U 15880470002 0:932 U 15880480002
0.933U15880430206 0.815 U.15880440206 0.95 U15880450206 0.878 U 15880460206 0.899 U 15880480206·D

0.95 U15880450610 1.04 U 158804606.10 1.1 U 15880480610
0.928·U 15880451012 1.28 U 1588046.1020 0.867 U 15880481015

CI8·1,2·DICHLOROETHENE . 1.04 U 15880430002 0.972 U 15880440002 0.908 U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0.932 U 15880480002
.' .2 J .15880430206 0,815.U '158804:40206 0.95 U 15880450206 . 0.878 U 15'880460206 0.899 U 15880480206·0

0.95 U 15880450610 1.04 U 15880460610 1.1 U15880480610
0.928U 15880451012 1.28 U15880461 020 0.867 U 15880481015

CI8·1.3·DICHLOROPROPENE 1.04 U 15880430002' 0.972 U 15880440002 0.908 U 15880450002 0.927 U 1-5880460002 0.88 U 15880470002 0.932 U 15880480002
0.933 U 158804;30206 0.815 U 15880440206 0.95 U 15880450206 0.878 U 15880460206 0.899 U 15880480206·0

0.95 U 15880450610 (04 U 15880460610 1.1 U 15880480610
0.928U 15880451012 1.28U 15880461020 0.867 U 15880481015

018ROMOMETHANE 1.04 U 15880430002 0.972 U 15880440002 0.908U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0.932 U 15880480002
.,', : 0.933U 15880430206 ·0:81$ U15880440206 0.95.U 1588045.0206 0.878 U 15880460206 0.899 U 15880480206·0

0:95 U 15880450610 1.04 U15880460610 1.1 U 15880480610
0.928 U 15880451012 1.28 U 15880461020 0.867 U 15880481015

DICHLORODIFLUOROMETHANE 1.04 U 15880430002 0.972U 15880440002, . 0.908 U 15880450002 0.927 U 15880460002 0.88 UR 15880470002 0.932 UR 15880480002
0.933U. 15880430206 0.815 U 15$80440206 .0.95 U 15880450206 0.878 U 15880460206 0.899 U 15880480206·0

0.95 U 15880450610 1.04 U 15880460610 1.rUR 15880480610
0.928U 15880451012 1.28 U i 5880461 020 0.867 U 15880481015

ETHYL METHACRYLATE 1.04 U 15880430002 0.972 U 15880440002 0,908U 15880450002 0;927 U 15880460002 0.88 U 15880470002 0.932 U 15880480002
0.933 LJ 15880430206 0.815.U 15880440206 ·0.95,U 15880450206 0.878U 1588.0460206 0.899 U 15880480206·0

0.95V 15880450610 1.04 U 15880460610 1.1 U 15880480610
.. . ·0.928·U 15880451012 1.28 U 15880461020 . 0.867 U 15880481015
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•• . APPENe .E G·1
RESULTS FOR CHEMICALS ANA IN ALLSOIL SAMPLES,ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE f09 OF 135

•
LOCATION. . 15S804~ . 15S8.044 15S8045 . 15S8046 15S8047 ,,15S8048
SAMPLE·DATE 12110/2004 12110/2004 12110/2004 . 12110/2004 1219/2004 12/9/2004
ETHYL6ENZENE 1.04 U 15880430002 0.972 U 15880440002 0.908 U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0.932 U 15850480002

-,' .
0.933 U 15860430206 · 0.815 U15880440206 • 0.95 U 15880450206 0.878 U 15880460206 0.899 U 15860480206·0

"

0.95 U 15880450610 1.04 U 15880460610 1.1 U 15880480610
0.928·U 15860451·012 1.28U 15860461020 0.867 U 15880481015

1808UTANOL 41.8 UR 15880~30002 · 38.9 UR 15880440002 36.3UR 15880450002 37.1 UR 15880460002 35.2 UR 15880470002 37.3 UR 15880480002
37.3 UR 15860430206 · 32.6 UR 15880440206 38 UR 15880450206 35.1 UR 15880460206 35.9 UR 15880480206·0

38 UR.158B0450610 ~1.5 UR 15880460610 44 UR 15880480610
37.1 UR15880451012 51.2 UR 15880461020 34.7 UR 15580481015

METHACRYLONITRILE 1.04 U 15880430002 0.972 U 15880440002 0.908 U 15880450002 0.927 U.15880460002 0.88 U 15580470002 0.932 U 15880480002'
0.933 U 15860430206 0.815 U 1588.0440206 0.95U 15880450206 0.878 U 15880460206 0.899 U 15880480206·0

0.95U 15580450610 1.04 U.1588Q.460610 1.1 U 15580480610
,0.928 U 15580451012 1.28 U 15880461020 0.867 U 15880481015

METHYL IOOIOE , 1.04 U 15880430002 0.972 U 15880440002 0.908 U 15880450002 0.927 U 15880460002 '0.88 U 15880470002 0.932 U 15850480002
0.~33 U 15860430206 0.815 U 1588044020~. 0.95U 15880450206 0.878 U 15580460206 0.899 U 15880480206-0

·0.95 U 15880450610 1.04 U 15880460610 i.1 U 15880480610
0.928 U 15880451012 1.28 U 15580461020 0.867 U 15880481015

METHYL M.ET~ACRYI.ATE 1.04 U 15880430002 ,0.972· U·15880440002 0.908 U 15880450002 0.927 U 15550460002 0.88 U 15850470002 0.932 U 15880480002
, '

.. 0.933 U ·15560430206 . 0,815 U 15880440206 0.95 U 15580450206 . 0.878 U 15880460206 0.899 U 15580480206·0
. 0.95U 15560450610 1.04 U 15580460610 1.1 U 15580480610'
0.928 U 15880451M2 1.28 U 15880461020 0.867 U 15580481015

METHYL TERT·8UTYL ETHER ' 1.04 U 15580430002 ' 0.972 U 15880440002 0.908 U 15580450002 0.927 U 15880460002 0.88 U 15550470002 0.932 U 15580480002' •
0.9·33U 15860430206 0.815 U 1588044.0206 . 0.95 U 15880450206 0.878 U 15580460206 0.899 U1558048'0206-0 :

0:95 U 15880450610 1.04 U 15880460610 1.1 U 15860480610, ,,;.

'. 0.928 U 15580451012 1.28 U 1588b461020 0.867 U 15580481015
METHYLENE CHLORIOE 4 U 15880430002 7 U 1~580440002 4 U 15880450002 4 U 15880460002 6 J 15880470002 10 J 15850480002 " :

15J 15860430206 .. 12 J15880440206 10 l.J 15560450206 10 U 15580460206 5 J 15580480206·0 •
54J 15860450610 33 J 15880460610 3 J 15580480610
13J 15880451012 21 J 15580461020 11'J 15580481015"

PROPIONITRILE 41.8 UR 15880430002 38,9 UR 15580440002 36.3 UR 15850450002 37.1 UR 15550460002 35.2 UR 15850470002 37.3 UR 15580480002:
37.3UR 15880430206 32.6 UR 15880440206 38 UR 15880450206 35.1 UR 15560460206 35.9 UR 15580480206·0 "

38UR 15580450610 41.5 UFi 15880460610 44 UR 15880480610
37:1 UR,15580451012 51.2 UR 15880461020 34.7 UR 15880481015

8TYRENE .1.04, U 15580430002 0.972 U 15550440002 0.908 U 15550450002 , 0.927 U 15550460002 0.88 U 15850470002 0.932 U 15550480002
0.933U 15580430206 0.815 U 15880440206 ,0.95 U 15880450206 . 0.878 U: 15580460206 0.899 U 1.5880480206·0

0.95 U 15580450610 1.04,U 15580460610 U U 15880480610
0" 0.928 U15S80451012 1.28 U 15580461020 0.867 U 15880481015

TETRACHLOROETHENE 1.04 U 15850430002 0.972 U 15550440002 0.908 U15550450002 0.927 U 15550460002 0.88 U 15550470002 0.932 U 15550480002
- 0.933 U 15880430206 0,,815 U 15880440206 0.95 U 15580450206 0.878 U 15880460206 0.899 ,U .15580480206·D

0,95 U 15880450610 1.04 U 15580460610 1.1 U 15580480610
0.928 U 15880451012 1.28 U 15580461020 0.867 U 15580481015

TOLUENE ' 1.04 U 15880430002 O,972U 15580440002 . 0:908 U 15550450002 0.927 U 15550460002 . 0.88U 15880470002 '0.932 U 15550480002
0.933 U '15580430206 0.815 U 15580440206' 0.95 U 15580450206 0.878 U 15880460206 0.899 U 15880480206·0

0.95 U 1588045.0610 1.04 U 15880460610 1.1 U 15580480610
0.928U 15580451012 1.28 U 15880461020 0.867. U15880481015

TOTAL XYLENE8 1.04 U 15$80430002 ' 0.972 U 15850440002 0.908 U 15580450002 0.927 U 15850460002 0.88 U 15850470002 0.932 U 15880480002
0.933 U 15880430206 0.815:U 15580441:)206 0.95 U 15880450206 0.878 U 15580460206 0.899 U 15880480206·D

".- ..
0.95 U 1588045061b ;' .1.04 U 15'860460610 1. 1 U 15580480610

0.928 U.15880451012 1.28 U 15880461020 0.867 U 15580481015



APPENDIX TA8LE G-1
'RESULTS FOR CHEMICALS ANALVZEDIN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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• LOCATION 15S8043 15S8044 " ,,15S8045 15S8046 1558047 15S8048
SAMPLE DATE 12110/2004 12110/2004 '" '12110/2004:, "" 12110/2004 1219/2004 1219/2004

, TRANS-l,2-DICHLOROETHENE 1.04U 15SS0430002 'O.972U'15SS0440002 0.908 U 15SS0450002 0.927 U 15SS0460002 0.88 U 15SS0470002 0.932 U 15SS0480002
0.933 U 15SB0430206 0.815 U 158B0440206 , 0.95 U 15SB0450206 0.878 U 15'SB0460206 0.899 U 15SB0480206-D

" .
0.95 U 158B0450610 ,1.04 U 158B0460610 1.1, U15SB0480610

0.928 U 15SB0451012 1.28 U 15SB0461020 0.867 U 15SB0481015
TRANS-l,3-DICHLOROPROPENE .1.04 U ,158S0430002 0.972 U 15SS0440002 ' 0.908 U 15880450002 0.927 U 15880460002 0.88 U 15SS0470002 0.932 U 15SS0480002

0.93,3 U 158B0430206 0.8,15U 158B0440206 0.95 U 158B0450206 0.878 U 158B0460206 0.899 U 158B0480206·0
0:95 U 158B0450610 1.04 U 158B0460610 1.1 U 158B0480610

0.928 U 158B0451012 1.28 U 15SB0461020 0.867 U 15SB0481015
TRANS-l,4·DICHLORO'2·BUTENE 1.04 U 15S80430002 0.972 U15SS0440002 0.908 U 15880450002 0.927 U 15SS0460002 0.88 U 15SS0470002 0.932 U 15SS0480002 '

" 0.933U 15SB0430206 0.815U 15SB0440206 0.95 U 158B0450206 0.878 U 158B0460206 0.899 U 158B0480206·D
0;950 158B0450610 1.04 U '15SB0460610 1.1 U 158B0480610

0,928 U 158B0451012 1.28 U 158B0461020 0.867 U 158B0481015
TRICHLOROETHENE 1.04 U158S0430002 0.972 U 15S80440002 0.908 U 15880450002, 0.927 U 15S80460002 0.88 U 15S80470002 0.932 U 15880480002

0.933 U 158B9430206 ·0.815 U 158B0440206 . 0.95 U 158B0450206 0.878U 158B0460206 0.899 U 15SB0480206-0
..0.95;JJ1.58B045061 0 1.04 U 158B0460610 1.1 U 158B0480610
0.928 U 158B0451012 1.28 U 158B0461020 0.867 U 15S80481015·

rRICHLOROFLUOROMETHANE 1.04 U 15880430002 0.972 U 15880440002 0.908.U 15680450002 0.927 U 15880460002 0.88 U 15880470002 1 J 15880480002
1 J 15.8B0430206 0.815 U 158B0440206 0.950 158B0450206 0.878 U 15880460206 0.899 U 15880480206·D

. ·'315880450610 2.J ·158B0460610 1.1 U 158B0480610
1 J 158B0451012 ' 2 J 15880461020 0.867 U 158B0481015

· VINYL ACETATE 1.04 U 15S80430002 0;972 U15880440002 0.908 U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0.932 U 15880480002
' .. 0.933 U 158B0430206 0.815 U 158B0440206 0.95 U158B0450206 0.878 U 158B0460206 0..899 U 158B0480206·D

0.95 U 158B0450610 1.04 U 158B0460610 . 1.1 U 158B0480610
, 0.928U 158B0451012 1.28 U 158B0461020 0.867 U 15880481015

VINYL CHLORIDE 1.04U 15880430002 0.972 U 15880440002 0.908U 15880450002 0.927 U 15880460002 0.88 U 15880470002 0.932 U 15880489002

.. 0.933 U 1.58B0430206 0.815 U158B0440206 0.95 U158B0450206 0.878 U 158B0460206 0.899U 158B0480206·0
0.95 U 15880450610 1.04 U15880460610 1.1 U 15880480610

0.928 U 158B0451012 1.28 U 158B0461020 0.867 U 15880481015
Samlvolatlla OrQanlC8 (ull1kQ)
1,2.4,5-TETRA~.HLOROBENZENE 81.4 U 15880430002 79.4 U 15880440902 77 U 15880450002 79.7 U 15880460002 75.6 U 15880470002 78.1 U 15880480002

76.7U 15580450206 .80.6 U 155B'0460206 76.2 U 158B0480206·D

1,2,4·TRICHLOROBENZENE 81.4 U 158S0430002 . 79.4 U15SS0440002 nu 15880450002 79.7 U 15S80460002 75.6 U 15SS0470002 78.1 U 15550480002
." 76.7 U158B0450206 80.6 U158B0460206 76.2 U 155B0480206·0

.1,2·DICHLOROBENZENE 81.4 U 15880430002 79.4 U15880440002' 77 U 15880450002 79.7 U 15580460002· 75.6 U 15880470002 78.1 U 15S80480002
76.7 U 158B0450206 80.6 U 158B0460206 76.2 U 158B0480206·0

· 1,3-DICHLOROBENZENE 81.4 U 15S80430002 79.4 U 15SS0440002 n U 158S0450002 ·79.7 U15580460002 75.6 U 15850470002 78.1 U 158S0480002
76.7 U 158B0450206 80.6 U158B0460206 76.2 U 158B0480206·D

1,4·DICHLOROBENZENE 81.4 U15880430002 ' 79.4 U 15880440002 77 U 15880450002 79.7 U 15880460002 '75.6 U 15880470002 78.1 U 158S0480002
'76:7 U 15~B0450206 80.6 U 158B0460206 76.2 U 158B0480206·D

l,<1·DIOXANE 122 U 15S80430002 118 U 15S80440002 115 U 15880450002 119 U 15S80460002 113 U 15S50470002 117 U 15880480002
...'," 114 U 158B0450206 120 U 158B0460206 114 U 158B0'480206-D

e/ ':', •''':\
'I

rJ •.:;.-
~~'



• . APPEN. L.E G·1. .
RESUL.TS FOR CHEMICAL.S ANAL. IN AL.L. SOIL. SAMPL.ES, ROUND 1

SWMU15~9ADSANDGROUNDSARE~

NSWC CRANE .
CRANE, INDIANA
PAGE 111 OF 135 .

•
L.OCATION 15S8043 15S8044 15S8045 1558046 1558047 .1558048
5AMPL.E DATE 12110/2004 12110/2004 12110/2004 12/10/2004 1219/2004 1219/2004
l,4·NAPHTHOQUINONE 81.4 U 15550430002 79.4 U 15550440002 · 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002

I 76.7 U 15880450206 80.6015880460206 76.2 U 15860480206·0

1,4-PHENYLENEOIAMINE - 81.4U 15880439002 79.4 U 15850440002 . 77 U 15880450002 79.7 U 15880460002 75.6 U 15880470002 . 78.1 U 15880480002
76.7 U 15580450206 80.6 U 15880460206 76.2 U 15860480206·[j

1-NAPHTHYLAMINE 81.4 U 15580.430002 79.4 U 15580440002 77 U 15880450002 79.7 U 15880460002 75:6 U 15880470002 78.1 U 15880480002
76~7u 15860450206 80.6 U 15860460206 76.2 U 15860480206·0

2.2"OXY618(1~CHL.OROPROPANE) 81 .4 U 15880430002 . 79.4 U 15880440002 77 U 15880450002 .' 79.7 U 15850460002 75:6 U 15880470002 78.1 U 15880480002
76.7 U 15860450206 80.6 U 15860460206 . 76.2 U 15860480206·0

2,3;4.6·TETRACHLOROPHENOL 81.4 U 15880430002 79.4 U: 15880440002 · 77 U 15880450002 79.7 U 158.80460002 75.6 U 15880470002 78.1 U 15880480002

! 76.7 U'15880450206 80.6 U 15880460206 76.2 U 15880480206·0

2.4,5·TRICHLOROP.HENOL 81.4 U 15880430002 79.4 U 15880440002 77 U 15880450002 79.7 U 15880460002 75.6 U 15880470002 78.1 U 15580480002
76.7 U 1586045020.6 80.6 U 15880460206 76.2 U 15880480206·0

2,4,6~TAICHLOROPHENOL 81.4 U 15880430002 79.4 U 15880440002. nu 15880450002 79.7 U 15850460002 75.6 U 15880470002 78.1 U 15880480002
76.7 U 15860450206 80.6 U 15880460206 76.2 U 15860480206·0

2,4-0ICHLOROPHENOL 81.4U 15880439002 79.4U 15850440002 · 77 U 15850450002 79.7 U 15880460002 75.6 U 15580470002 78.1 U 15580480002
76.7 U .15880450206 80.6 U 15580460206 76.2 U15560480206·0

?,4·0IMETHYLPHENOL ~1.4 U 15880430002 '79.4 U 15850440002 · 77 U 15580450002 79.7 U 15880460002 75.6 U 15880470002 78.1 U 15880480002
76.7 U 15880450206 80.6 U 15560460206. 76.2 U 15880480206·0

2,4·0INITROPHENOL 81.4 U. 15880430002 79.4 U 15880440002 77 U 15850450002 79.7 U15850460002 75.6 UJ 15880470002 78.1 UJ 15880480002
. 76;7 U 15880450206 80.6 U 15560460206 76.2 UJ. 15880480206·0

2.6·DICHLOAOPHENOL 81.4 U 15550430002 79.4 U 15850440002 77 U 15880450002 79.7 U 15880460002 75.6 U 15880470002 78.1 U 15880480002
76.7 U15880450206 80.6U 15880460206 76.2 U 15880480206·0

2·ACETYLAMINOFLUORENE 81.4 U 15880430002 . 79.4 U 15580440002 77. U 15880450002. 79.7 U 15880460002 75.6 U 15880470002 78.1 U 15880480002
76.7 U 158'80450206' 80.6 U'15880460206 76.2 U 15880480206·0

..
. 2-CHLORONAPHTHALENE 81.4 U 15880430002 . 79.4 U 15880440002 77 U 15580450002 79.7 U 15880460002 75.6·U 15880470002 78.1 U 15880480002

76.7 U 15580450206 80.6 U 15580460206 76.2 U 15880480206·0

2·CHLOAOPHENOL 81.4 U 15880430002 79.4 U 15880440002 77 U 15880450002 79.7 U 15880460002 75.6 U 15880470002 78.1 U 15880480002
76.7 U. 15880450206 80.6 U 15880460206 76.2 U 15880480206·0

2.METHY~NAPHTHALENE 8J 158~0430002 6 J 15880440002 10 15880450002 8 15880460002 5 J 15850470002 6J 15~~0480002

'. 1815580450206 3.97 U 15880460206 3.75 U 15880480206·0

2·METHYLPHENOL 81.4 U 15580430002 . 79.4 U 1588Q440002 77 U 15850450002 79.7 U 15850460002 75.6 U 15580470002 78.1 U 15550480002
76.7 U.15580450206 80.6 U 15880460206 76.2 U 15880480206·0

...
" .-



APPENDIX TA8LE G·1 .
RESULTS FOR CHEMICALS'ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE .

. CRANE, INDIANA
PAGE 112 o"F 135·

LOCATION ... '1558043 15S8044 . 1558045 1558046 15S8047 15S8048
SAMPLE DATE 12110/2004 : 12110/2004 12110/2004 12110/2004 12/9/2004 1219/2004
2·NAPHTHYLAMINE 81.4 U 15550430002 79.4 U .15550440002 77 U 15550450002 79:7 U15880460002. 75.6 U 15880470002 78.1 U 15580480002

76.7U 15860450206 80.6 U 15860460206 76.2 U 15560480206·0

2·NITROANIUNE 81.4 U 15550430002 79.4 U 15880440002 77 U 15880450002 79.7 U 15880460002 75.6 U 155S0470002 78.1 U 15580480002
76.7 U 15880450206 80.6 U 15860460206 76.2 U15860480206·0

2·NITROPHENOL 81 .4 U 15880430002 .79.4 U 15880440002 77 U 15580450002 79.7 U 15850460002 75.6 U 15880470002 78.1 U 15580480002
76.7 U 15880450206 80.6 U 15860460206 76.2 U 15880480206·0

2·pICOLINE 81.4 U 15880430002 79.4 U 15850440002 77 U 15580450002 79.7 U 15880460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15560450206 80.6 U 15560460206 76;2 U 15880480206~0

3&4·METHYLPHENOL 81A U'15880430002 .79.4 U 15880440002 7( U 15880450002 79.7 U 15880460002 75.6 U 15880470Q02 78.1 U 15550480002
76;'/ U 15860450206 80.6 U 15860460206 76.2 U 15880480206-0

-
3,3'·0ICHLOR06ENZI0INE 81.4 U 15850430002 79.4 U ;1.5550440002 77 U 15580450002 79.7 U 15880460002 75.6 U 15880470002 78..1 U 15550480002

76.7 U 15880450206 80.6 U 15580460206 76.2 U 15580480206·0

3,3"01~ETHYL8ENZI0INE . 81.4 U 15580430002 79.4 U 15880440002 77 U 15880450002 79.7 U 15580460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15860450206 80.6 U 15860460206 76.2 U 15880480206·0

3·METHYLCHOLANTHRENE 81,4 U 15550430002 79.4 U 15880440002 77 U 15880450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
76;7U 15580450206 80.6 U 1586'0460206 . 76.2 U 15860480206·0

3·NITFJQANIL!NE 81.4 U 15850430002 79.4 U 15550440002 77 U 158504~0002 79.7 U 15880460002 75.6 U 15580470002 78.1 U 15550480002
76.7 U 15580450206 80.6 U 15560460206 76.2 U 15560480206·0

4,6:0INITRO·2:METHYLPHENOL 8).4 U 15580430002 ?9.4U 15880440002. 77 U15880450002 ·7.9.7 U 15880.460002 75.6 U 15880470002 78.1 U 15850480002
-

76.7 U 15560450206 BO.6 U 15560460206 76.2 U 15860480206·0

4·Af0INOBIPHENYL .. 81.4 U 15850430002 79.4 U 15880440002 77 U 15880450002 79.7 U 15880460002 75.6 U 15550470002 78.1 U 15550480002
76.7u 15580450206 80.6 U 15860460206 76.2 U 15560480206·0

4·8ROMOPHENYLPHENYL ETHER . 81.4U 1555043000? . 7~.4 U 158$0440002 77 U 15880450002 79.7 U 15850460002 75.6·U 15880470002 78.1 U 15550480002
76.7 U 15860450206 80.6 U 15580460206 76.2 U 15560480206·0

4,CHLORO·3·METHYLpHENOL· . 81.4 U15550430002 ('9A U 15550440002 . 77 U 15580450002 79.7 U 15880460002 75.6 U 15550470002 78.1 U 15580480002
76.7 U 15880450206 '80.6 U15560460206 76.2 U. 15860480206·0

4·QHLOROANILINe; 81A U 15880430002 79.4 U 15880440002 77. U 15550450002 . 79;7 U15580460002 75.6 U 15550470002 78.1 U 15550480002
76.7U 15860450206 . 80.6 U 15580460206 76.2 U 15560480206·0

4·CHLOROPHENYL PHENYLETHER . 81.4 U 15850430002 79.4 U 15550440002 .77 U 15850450002. 79.7 U 15550460002 75.6 U 15880470002 78.1 U 15550480002
;76.7 ~ 15580450206 80.6 U 15580460206 76.2 U 15580480206·D

4.·NITROANILINE. 81.4 U15550430002 . 79.4 U 15550440002 .77 U 15S50450002· 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
. ;'"

• " . c

76.7 U.15580450206 80.6 U'15580460206 76.2 U15880480206·D
....:.; .. ','

•• i::

" .......\
<'.: }.:. ..)

..,':1



'. , APPEN..E G·1
RESULTS FOR CHEMICALS ANA IN All SOil SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE '

CRANE, INDIANA
PAGE 113 OF 135

•
lOCATION 15S8043 15S8044 15S8045 15S8046 15S8047 1558048
SAMPLE DATE 1211 Oi2004 ' 12110/2004 ' 12110/2004 ' 12110/2'004 1219/2004 1219/2004
4.NITROPHENQl 81.4 U 15550430002 ' 79.4 U 15550440002 77 U1S5504S0002 79.7 U lS550460002 7S.6 U lS880470002 78.1 U lS850480002

76.7 U 15580450206 80.6 U 15580460206 76.2 U 15580480206·0

4-NITROQUINOLlNE·1·0XIOE 81.4 UR 15550430002 79.4 UR 15850440002 77 UR 15550450002 79.7 UR 15550460002 75.6 UR 15580470002 78.1 UR 15850480002
76.7 UR 15580450206 80.6UR 15880460206 76.2 UR 15880480206·0,

5·NITRO·O·TOLUI0INE 81.4 U 15550430002 79.4 U 15550440002 77 U 15850450002 79.7, U15550460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15580450206 80.6 U 15580460206 76.2 U 15580480206·0

7,12.0IMETHYL8ENZ(A)ANTHR"'CENE 81.4 U 15550430002 79.4 U 15880440002 77 U 15880450002 79;7 U 15550460002 75.6 U 15880470002 78.1 U 15550480002
76.7 U 15880450206 . 80.6 U 15580460206 76.2 U 15580480206·0

A,A·OIMETHYLPHENETHYLAMINE 81.4 U 15550430002 ' 79.4 U 15850440002 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15850480002
76.7 U 15580450206 80.6 U 15880460206 76.2 U 15880480206·0

ACENAPHTHENE 2615550430002 3.91 U 15850440002 3.79 U 15550450002 6 J 15550460002 3.72 U 15550470002 3.85 U 15550480002
3.78 U 1581,30450206 3.97 U 15580460206 3.75 U 15580480206·0

ACENAPHTHYLENE' . 4.01 U 15550430002 3.91 U, 15880440002 3.79 U 15550450002 . 2615550460002 7 J 15580470002 3.85 U 15550480002
~.78U 15580450206 .' 3.97 U 15580460206 3.75 U 155B0480206·0

ACETOPHENONE. '81.4 U 1555,0430002' 79.4 U 15880440002 nu 15850450002 1SO J 15880460002 75.6 U 15880470002 310 U 15550480002
76.7 U 15880450206 140 J 158B0460206 89 U 158B0480206·0

ANILINE: 81.4 U 15850430002 79.4 U 15850440002 ' ,77 U 15550450002 79.7U 15550460002 . 75.6 U 15880470002 78.1 U 15880480002 .
76;7 U 1'5880450206 80.6 U 15580460206 76.2 U 15580480206·D

ANTHRACENE . 56 15850430002 6 J 15850440002 3.79 U 15580450002 38 15880460002 14 15550470002 5 J15550480002
3.78 U 155B0450206 3.97 U 15880460206 3.75 U 15880480206·0

ARAMITE 81.4 U 15850430002 79.4 U 15850440002 77 U 15$50450002 79.7 U 15550460002 75.6 U 15580470002 78.1 U 15550480002 '
76.7 U 15880450206 80.6 U 15880460206 76.2 U 155B0480206·0

8ENZO(A)ANTfiRACEN~" 1,10 15550430002 ' 35 .15550440002 . 24 15580450002 21015550460002· 85 15880470002 3.85 UJ 15550480002
.. 8 155B0450206 14 155B0460206 3.75 U 155B0480206·0.,

8ENZO(A)PYRENE 100 15850430002 36 15850440002 52 .15550450002 ' 210 15550460002 61 J 15550470002 3.85 U 15850480002
1015580450206 , 12 15580460206 3.75 UJ 15580480206·D

BENZO(B)FLUORANTHENE 1QO 15550430002 .48 15550440002 80 15550450002 340 15550460002 73 J 15550470002 3.85 U 15550480002
18 15580450206 22 155B0460206 3.75UJ ,1 58B0480206·0

BENZO\l:i,H;I)t:'t:RYLENE 140 1.5550430002 48 15550440002 86 155~0450002 260 15550460002 58 J 15550470002 3.85 U 15550480002
191558045020l? 16 15580460206 3.75 UJ 15580480206·0

I3ENZO(K)FLUORANTHENE 5~ 15550430002 33 15550440002 4715550450002 170 15550460002 43 J 15550470002 3.85 U 15580480002

"
3.78 U 15580450206 9 15580460206 3.75 UJ 15580480206·0

"



APPENDIXTA8LE G·1
RESULTS FOR CHEMICALS ANALYZED'IN ALL SOIL SAMPLES, ROUND 1

, SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDiANA
PAGE 114 OF 135

LOCATION 15S8043 15S8044 15S8045 15S8046 15S8047 1558048
SAMPLE DATE 12110/2004 12i,10/2004 12110/2004 12110/2004 12/9/2004 12/9/2004
6ENZYL ALCOHOL' 81.4 U,15880430002 7,9.4 U 15880440002 77 U15880450002, 79,7 U 15550460002 75,6 U 15550470002 78,1 U 15580480002

76.'7 U 15560450206 80.6 U 15580460206 76,2 U 15560480206·0

615(2-CHLOROETHOl!<Y)METHANE 81.4 U 15550430002 79,4U 15580440002 77 U 15550450002 79.7 U 15550460002 75,6, U 15850470002 78,1 U 15850480002
76,7 U 15560450206 80,6 U 15560460206 76,2 U 15860480206·0

618(2·CHLOROETHY~)ETHER 81.4 U 15880430002 . 79,4 U 15880440002 77 U 15580450002 79.7 U 15880460002 75.6,U 15880470002 78,1 U 15880,480002 .
76.7 U 15580450206 80.6 U 15560466206 76.2 U 15880480206~0

615 (2·ETHYLHEXYL)PHTHALATE 81A U 15550430002 79.4 U 15550440002, .- 77U 15580450002 79,7 U 15880460002 75.6 U 15880470002 78.1 U 15880480002
76,7 U 15560450206 80.6 U 15880460206 76.2U 15560480206·0

,8UTYL8ENZYLPHTHALATE 81.4 U 1555043000.2 . 79.4 U15,880440002, < 77 U 15880450002 79,7 U 15850460002 75,6 U 15580470002 78.1 U 15580480002
,76.7 U 15860450206 80.6 U 15860460206 76,2 U 15880480206·0

CHLOR08ENZlLATE 81 ,4 U 15580430002 79.4 U, 15580440002 77 U 15880450002 79,7 U 15880460002 75,6 U 15880470002 78,1 U 15580480002
76.7 U 15860450206 80.6 U 15860460206 76,2 U 15860480206-0

CHRY8ENE 130 15580430002 63 15880440002 63 15580450002 270 15580460002 83 15880470002 3.85 UJ 15850480002
19 15580450206 18 15860460206 3.75 U 15580480206·0

01·N~6UTYLPHTHALATE 81.4 U 15880430002 290 J 15580440002 77 U 15880450002 79,7 U 15850460002 75.6 U 15880470002 240 J 15580480002
76.7 U 15860450206 180 J 15580460206' 76,2 U 15860480206·0

OI·N·OCTYL PHTHALATE 81.4 U 15580430002 79.4 U 15580440002 77 U 155.50450002 79.7 U'15580460002 75:6 U 15550479002 78,1 U 15850480002
, . 76,7 U 15560450206 80,6 U 15860460206 76,2 U 1588048'0206·0

, OIALLATE , 81.4 U 15880430002 79.4 U 15850440002 77 U 158504:50002 79,7 U 15880460002 75.6 U 15880470002 78,1 U 15880480002
76.7 U 15560450206 80,6 U 15560460206 76.2 U 15860480206-0

'·DI6ENZO(A,H)ANTHRACENE 4.01 U 15880430002 3.91. U 15880440002 18 15580450002 75 15880460002 3,72 UJ 15580470002 3,85 U 15880480002
3.78' U.158B0450206 3,97 U 15560460206 3.75 UJ 15880480206-0

018ENZOFURAN" 81.4 U 15550430002 79.4 U 15880440002, ' 77 U 15580450002 79,7 U 15880460002 75.6 U 15550470002 78.1U .15850:480002
76,7 U 15880450206 80.6U 15560460206_ 76,2 U 15880480206·0

OIETHYL PHTHALATE .81.4 U 15580430002' 79.4 U 15880440002 77 U 15850450002 79.7 U 15850460002 75.6 U 15880470002 78.1 U 15880480002
76.7 U 15560450206 80.6 U 15580460206 76,2 U 15560480206·0

DIMETHYLPHTHALATE 81.4 U 15550430002 79.4 U ,15580440002 77 U 15550450002 79.7 U 15550460002 75,6 U 15550470002 78.1 U 15550480002
76.7 U 15580450206 80.6 U 15580460206 76.2 U 15560480206·0

DIPHENYLAMINE 81.4 U 15850430002 , 79.4 U15850440002 77U 15580450002 79,7. U 15880460002 75,6 U 15580470002· 78,1 U 15850480002
76.7 U '15560450206 80.6 U 15580460206 . 76,2 U 15580480206-0

ETHYL METHANE 5ULFONATE 81.4. U 15550430002 79.4 U 15580440002 77 U 15580450002 79,7 U 15850460002. 75.6 U 15850470002 78.1 U15550480002
76,7U 15880450206 80.6 U 15580460206 76,2 U 15880480206·D

..

.' .-" .'"; .

~

-
>'.....
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RESULTS FOR CHEMICALSAN~ IN ALL SOIL SAMPLES, ROUND 1
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
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•
LOCATION '15S8043 . ,15S8044 15S8045 15S8046 15S8047 15S8048
SAMPLE DATE 1211012004 1211012004 1211012004 1211012004 ' 121912004 121912004
FLU9RANTHENE 240 15S50430002 88 15550440002 . 40 155S0450002 210 155S0460002 110 15550470002 5 J 15550480002

12 1'5560450206 . 1615560460206 3.75 U 15560480206-0

FLUORENE. 28,15S50430002 3.91 U 15550440~~? 3.79 U 1555~450002 6 J 15550460002 3.72 U 15550470002 3.85 U 15550480002
4 J' 15560450206 3.97 U 15560460206, 3.75 U 15580480206·0

HEXACHLOR06ENZENE 81.4 U 15550430002 ' 79.4 U 15550440002 77 U 15550450002 79.7 U 15550460002 7,5.6 U 15550470002 78.1 U 15550480002. , ..
,76.7 U'15580,450206 80.6 U 15560460206 76.2 U'15580480206-0

HEXACHLOR08UTAOIENE 81.4'U 15550430002 . 79.4 U 15550440002 77 U 155S0450002 79.7 U:15550460002 75.6 U 15550470002 78.1 U 15550480002
", 76.7 U 15560450206 80.6 U 15560460206 76.2 U 15560480206·0

HEXACHLOROCYCLOPENTAOIENE 81.4 UJ 15550430002 79.4 UJ 15550440002 77 UJ,15550450002 79.7 UJ 15550460002 75.6 UJ 15550470002 78.1 UJ 15550480002
'. . 76.7 UR 15580450206 80.6 UJ i 5560460206 76.2 UJ 15560480206·0

-

HEXACHL080~THANE 81.4 U 15550430002 79.4 U 15550440002 77 U15550450002 ' 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
7.6.7 U 15560450206 ' 80.6 U 15580460206 76.2 U 15560480206·0

HEXACHLOROPROPENE 81.4 U 15550430002 .19.4 U 15550440002 77 U 15550450002 ' 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U15S60450206 80.6 U 15SB0460206 76.2 U 15580480206·0

INOENO(1,2,3·COjPYRENE 89 155S0430002 38 15SS0440002 57 15SS0450002 210 15SS0460002 43 J 15550470002 3.85 U 15SS0480002
, '

9,15S604'50206 12 15580460206 3.75 UJ 15580480206·0

ISOORIN ' 81.4 U,15550430002 79.4 U 15SS0440002 77 U 15SS0450002 79.7 U 155S0460002 75.6 U 15S50470002 78.1 U 15550480002
76.7 U 15S80450206 80.6 ui 5S60460206 76.2 U 15S60480206·0

ISQPHORONE 81.4 U 15550430002 79.4 U 15SS0440002 , 77 U 15550450002 79.7.U 15550460002 75.6 U15550470002 78.1 U 155S0480002
76.7 U 15560450206 80:6 U 15560460206 76.2 U 15580480206·0

1505A.FROLE 81.4 U 15S50430002 79.4 U 15S50440002 77 U 155S0450002 79.7 U 15SS0460002 75.6 U 15550470002 78.1 U 15S50480002
76.7 U15560450206 6000 15S80460206 76.2 U 15S60480206·0

KEPONE, 81.4 UR 15SS0430002 79.4 UR15550440002 77 UR 15SS0450002 79.7 UR 15550460002 75.6 UJ 15550470002 78.1 UJ 15550480002. ' ..
76.7 UR 15580450206 80.6 UR1,5560460206 76.2 UJ 15560480206·0

METHAPYRILENE 81.4 UJ 155S0430002 79.4 UJ 15550440002 77 UJ 15550450002 79.7 UJ 15550460002 75.6 UJ 15550470002 78.1 UJ 15550480002
'·76.7 UJ 15580450206 80.6 UJ 15580460206 76.2 UJ 15580480206·0

METHYL METHANE 5ULFONATE 81.4 U 15550430002 79.4 U 15550440002 77 U1S550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002. .... " .
76.7 U 15560450206 80.6 U 15560460206 76.2 U 15560480206·0

N'~ITR050·DI·N·!3UTYLAMINE . ,,81,4 U 15550430002 79.4 U 15550440002 77 U 15550450002 . 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
, . 76fu 15580450206 80.6 U 15580460206 76.2 U 15580480206·0

N·NITR050·01·N·PROPYLAMINE ' 81.4 U 155S0430002' 79.4 U 15550440002 77 U 15550450002 79.7 U 1555.0460002 75.6 U 15550470002 78.1 U 15550480002
'. . :

76.7 U 15580450206 80.6U 15580460206 76.2 U·15560480206·0

, .
.' ~ .
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l.OCATION 1558043 . 15S8044 15S8045. 15S8046 15S8047 1558048
SAMpl.E DATE 12110/2004 12110/2004 12110/2004.. 12110/2004 12/9/2004 12/9/2004
N·NITR0500IETHYl.AMINE 81.4 U 15550430002 79.4 U 15550440002 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002

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

80.6'U 15560460206 '76.2 U 15560480206·D76.7 U 15580450206

N·NITR050DIMETHYl.AMINE 81.4 U 15550430002 79.4 U 15550440002 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
. 76.7 U i 5580450206 80.6 U 15580460206 76.2 U 15580480206·0

N.·NITR0500IPHENYLAMINE 81.4 U 15550430002 79.4 U 15550440002 77U15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15560450206 80.6 U 15560460206 76.2 U 15580480206·0

N~NITR050METHYLETHYl.AMINE 81.4 U 15550430002 79.4 U 15S50440002 77 U 15550450002 .79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15560450206 80.6 U15560460206 76.2' U 15560480206·0

N·NITR050MORPHOLINE 81 .4 U 15550430902 79.4U 15550440002 77 U 15550450002 ·79.7 U 15550460002 75.6 UJ 15550470002 78.1 UJ 15550480002
76.7 U 15580450206 80.6 U 15580460206 - 76,2 UJ 15580480206·0

N·NITR050PIPERI0INE 81.4 U 15550430002 79.4 U 15550440002 77. U 15550450Q02' 79.7 U 15550460002 75.6 U 15550470002 78,1 U 15550480002
76.7 U15580450206 80.6 U 15560460206 76.2 U 15580480206·0

N~NITR050PYRROLIOINE 81.4 U 15550430002 79.4 U 15550440002 77 U 15550450002 79.7U 15550460002. 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15580450206 80.6 U 1558'0460206 76.2 U 15580480206·0

NAPHTHALENE : '16 15550430002 5 J 15550440002 7 J 15550450002 . 8 15550460002 3.72 U 15550470002 3.85 U 15550480002
7 J 15880450206 6 J 15580460206 3.75 U 15580480206-0

O,O,O~TRIETHYLPH05PHOROTHIOATE. 81.4U 1555043,0002 79.4 U 15550440002 nU15550450002 . 79.7 U 15550460002 75.6 U 15550470002 78,1 U 15550480002
76.7 U 15580450206 80.6 U 15580460206 76.2 U 15580480206-0

O·TOLUIOINE . 81.4 U 15550430002 79;~ U 15550440002 7.7U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
76.tU 15580450206 80.6 U 15580460206' 76.2 U 15580480206·0

P·(0IMETHYLAMINO)AZP8ENZENE 81.4 U15550430002 79.4. U 15550440002 77 U. 15550450002 .79.7U15550460002· 75:6 U 15550470002' 78.1 U 15550480002
76.7 U 15560450206 '80.6 U 15580460206 76.2 U 15580480206·0

PENTACHLOR08E~ZENE . 81.4 U 155.50430002 79.4 U 15550440002 77 U 15550450002 79.7 U15S50460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15S60456206 80.6U 15560460206 76.2 U 15580480206·0.

PENTACHLq~OETHANE 81.4 U 15550430002 79.4 U 15550440002 . 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
''/ .

76.7 U 15580450206 80.6 U 15580460206 76,2 Ll 15560480206·0

PENTACf:jLORONITR()8ENZENE 81..4U 15550430002 . 79.4 U 155S0440002 77 U1555045.0002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U15580450266 . 80.6 U 15580460206 76.2 U 155804802Q6·0

.
PHENACETIN' : 81.4 U 15550430002 79.4 U 15550440002 nU1.5550450002. 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002

. ' .
76.7 U 15580450206 80.6 U .15580460206 76.2 U 15880480206·0

PH.ENANTf:iRENE;
'.

27015550430002 .47 15550440002 25 15550450002 , 46.15550460002 63 15550470002 5 J 15550480002
42 15580450266' '6 J 15560460266 6 J 15580480206·0

."

"

'-, ~."

: ~:'

'.
.'

::~ ;

'.:::'.
.•i' •
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RESULTS FOR CHEMICALS AN '" INALL SOIL SAMPLES. ROUND 1
SWMU 15 (ROADS AND GROUNDS' AREA)

NSWC CRANE
CRANE. INDIANA
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•
I,.OCATION 1~S8043 15S8044 15S8045 15S8046 15S8047 15S8048
SAMPLE DATE 12110/2004 12110/2004 . . 12110/2004 12110/2004 12/9/2004 12/9/2004
PHENOL 81.4 U 15550430002 79.4'U·15550440002 77 U 15550450002 79.7 U 15550460002 . 75.6 U 15550470002 78.1U 15550480002

76.7 U 15580450206 80.6 U 15580460206 76.2 U 15580480206·D..
PRONAMIDE . 81.4 U 15550430002 79.4 U 15550440002 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002

76.TU 15580450206 80.6 U 15580460206 76.2 U 15580480206-D

PYRENE 320 15550430002 . 140 155504:40002 85 15550450002 330 15550460002 140 15550470002 7 J 15550480002
24 15580450206 26 15580460206 14 15580480206·D

. PYRIDINE. 81.4 U 15550430002 79.4 U 15550440002 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002
76.7 U 15580450206 80.6 U 15580460206 76:2 U 15580480206·D

.
5AFROLE. . '.. 81.4 U 15550430002 79.4 U 15550440002 77 U 15550450002 79.7 U 15550460002 75.6 U 15550470002 78.1 U 15550480002

76.7 U 15580450206 80:6 U 15580460206 76.2 U 15580480206·D

Pesticides PC8s (uQlkg) ,
4.4'~DDD .1.55 U 15550450002 1.61 U.15550460002 1.73 U 15550470002 3.3 J 15550480002

'1.54 U 15580450206 1.62 U 15580460206 2.3 J 15580480206
4,:4'·DDE. .. 1.55 U 15550450002 1.61 U 15550460002 1.73 U 15550470002 1.66 U 15550480002

1:54 U 15580450206 1.62 U 15580460206 1.59 U 15580480206
4,4'·DDT .. 1.55 U 15550450002 1.61 U 15550460002 1.73 U 15550470002 1.66 U 15550480002

.' 1.54 U 15580450206 1.62 U15580460206 1.59 J 15580480206
ALDRIN 0.747 U 15550450002 0.773 U 15550460002 0.831 U 15550470002 0.8 U 15550480002

0.744 U 15580450206 0.782 U 15580460206 0.767 U 15580480206
ALPHA·8HC .- 0.747 U 15550450002 0.773 U 15550460002 0.831 U 15550470002 0.8 U 15550480002

0.744 U '15580450206 '0.782 U 15580460206 0.767 U 15580480206
ALPHA·CHLORDANE 0.747 U 15550450002 0.773 U 15550460002 0.831 U 15550470002 0.8 U 15550480002

,"0.744 U 15580450206 0.782 U 15580460206 0.767 U 15580480206
AROCLOR'1016 10.3 U 15550450002 10.7 U 15550460002· 11 .5 UJ 15550470002 11 .1 UJ 15550480002

10.3 U 15580450206 10.8 U15580460206 10.6UJ 15580480206
AROCLOR·1221. 10.3 U 15550450002 . 1O~7 U 15550460002 11.5 U 15550470002 11; 1 U 15550480002

10.3U15580450206 10.8 U 15580460206 10.6 U 15580480206
AROCLOR'1232 10.3 U 15550450002. 10.7 U 15550460002 11.5 U 15550470602 11;1 U 15550480002

10;3 U 15580450206 10.8 U 15580460206 10.6 U 15580480206 .
AROCLOR·1242 10.3 U 15550450002 . 10.7 U 15550460002 11.5 U 15550470002 11.1 U 15550480002

10.3 U 15580450206 10.8 U 15580460206 10.. 6 U 15580480206
AROCLOR·1248 10.3 U 15550450002 10.7 U15550460002 11.5 U 15550470002 11.1 U 15550480002
" ." 10.3·U 15580450206 10.8 U 15580460206 10.6 U 15580480206
AROCLOR·1254 10.3 U 15550450002 10.7 U 15550460002 11.5 U 15550470002 11.1 U 15550480002 .

10.3 U 15580450206 10.8U 15580460206 10.6 U 15580480206
AROCLOR·1260 10;3 U 15550450002 10.7 U 15550460002 11 .5 U .15550470002 11.1 U 15550480002

10.3 U 15580450206 10.8 U'15580460206 10.6 U 15580480206
Bl:·T~·BHC;,·",Y,"fC , .. ... 0.747·U 15850450002 0.773 U 1588P460002 0.831 U15880470002' u.tlu'1·5850480002·'

0.744 U 15580450206 0.782 U 15880460206 0.767 U 15580480206
DELTA·8HC 0.747 U 15580450002 0.773 U 15550460002 '0.831 U 1,5550470002 0.8 U 15550480002

0.744 U 15580450206 0.782 U15580460206 0.767 U 15580480206
DIELQRIN f.55 U 15550450002 1.61 U 15550460002 1.73 U 15550470002 1.66 U 15550480002

. 1.54 U 15580450206 1.62 U 15580460206 1.59 U 15580480206
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LOCATION . 15S8043 . 15S8044 15S8045 15S8046 15S8047 15S8048
SAMPLE.DATE 12110/2004 12110/2004 12110/2004 12110/2004 12/9/2004 12/9/2004
END05ULFAN I 0.747:!J 15550450002 0.773 U 15550460002 0.831 U 15550470002 0.8 U 15550480002

0.744 U 15880450206 0.782 U 15580460206 0.767 U 15880480206
END05ULFANII 1.55 U 15550450002 1.61 U 15550460002 1.73 U 15880470002 1.66 U 15580480002

1.54 U 15580450206 1.62 U 15580460206 1.59 U 15580480206
END05ULFAN5ULFATE 1.55U 15580450002 1.61U 15550460002 .1.73 U 15880470002 1.66 U .15880480002

. 1.54 U ·15580450206 1.62 U 15880460206 1.59 U 15880480206
ENDRIN ALDEHYDE 1.55 U 15550450002 1.61 U 15580460002 1.73 U 15880470002 1.66 U 15880480002

..
1.54 U .15580450206 1.62 U 15880460206 1.59 U 15580480206

. ENDRIN KETONE 1.55 U 15880450002 1.61 U 15850460002· 1.73 U 15880470002 1.66 U 15880480002
'1.54 U 15580450206 1.62·U 15880460206 1.59 U 15580480206

ENDRIN 1.55 U 158804~0002 1.61 U 15880460002 1.73 U 15880470002 1.66 U 15880480002
, . 1.54 U 15580450206 1.62 U 15580460206 1.59 U 15580480206

GAMMA·8HC (LINDANE) 0.747U15580450002 0.773 U 15580460002 0.831 U15850470002 0.8 U. 15580480002
0.744 U 15580450206 0.782 U 15580460206 0.767 U 15880480206

GAMMA·CHLORDANE 0:747 U 15550450002 0.773 U 15580460002 0.831 U 15850470002 . 0.8 U 15850480002
0.744 U 15580450206 0.782 U 15580460206 0:767 U 15580480206

HEPTACHLOR EPOXIOE 0.747 U 15550450002. 0.773 U 15850460002 0.831 U 15550470002 0.8 U 15550480002
0.744 U'15580450206 0.782 U 15580460206 0.767 U 15580480206

HEPTACHLOR 0.747U 15550450002 0.773 U 15580460002 0.831 U 15550470002 0.8 U 15580480002
0.744. U 15880450206 0.782 U 15880460206 0.767·U 15880480206

METHOXYCHLOR 7.47 U 15550450002 7.73 U 15550460002 8.31 U 15550470002' 8 U15550480002
7.44 U 1558045'0206 7.82 U 15880460206. 7.67 U 15880480206

TOXAPHENE 19.5 U 15550450002 20.2 U 15550460002 21.7 U 155504.70002 20.9 U 15550480002
.... . 19:5 U j 5580450206 20.5 U 15580460206 20 U 15880480206

Herbicides (ug/kg)
2,4,5·T 1.55.U 15850450002 1.61 U 15850460002 1.52 U 15850470002 1.57 U 15880480002

1.54 U 15580450206 1.62 U' 15580460206 1.54 U15580480206·0
2,4,5·TP (5ILVEX) 1.55U 15550450002 1.61 U 15550460.002 1.52 U 15850470002 1.57U 15550480002

1.54 U 15580450206 1.62 U 15580460206 1.54 U 15580480206·0
2,4:0:· 1.55 U 15550450002 1.61 U 15550460002 1.5? U 15550470002 1.57 U 15550480002

.1.54 U 15580450206 1.62 U 15580460206 1.54 U 15580480206·0
0lN05E8 1.55 U 15880450002 1.61 U 15580460002 . 1.52 U 15580470002 1.57 U 15880480002

-
1.54. U 15580450208 1.62 U 15580460206 1.54 U 15580480206·0

HEXACHLOROPHENE 0.977U 1~850450002 1.01 U 15550460002 0.959 U 155504.70002 0.991 U 15850480002
0.973 U 15580450206 1'.02 U 15580460206 0.967 U 15580480206·0

PENTACHLOROPHENOL 0.517 U 15850450002 0.535 U 15550460002 0.508 U 15550470002 0.524 U 15880480002
0.515 U15580450206 0.54'2 U 15580460206 0.512 U 15580480206·0

Inorqanlcs (ma/kal
ALUMINUM 16400 J 15550430002 24700 J '15550440002 19300 J 15550450002 22600 J 15550460002 21100 J 15550470002 201.00 J 15550480002

14400 J 15580450206 19100 J 15580460206 20400J 15580480206·0

ANTIMONY 0.35 U 15880430002 0,32 U 15550440002 0.32 U 15580450002 0.32U 15550460002 0.2 U 15550470002 0.37 U 15550480002
0.24 U 15580450206 0.25 U 15580460206 0.39 U 15580480206·0

AR5ENIC 8.5 J 15550430002 6.1 J 15550440002 11.8.J 15550450002 8.3 J15550460002 9.9 J 15550470002 8.4 J 15550480002
7.2 J 1558()450206. 5.2 J 15580460206 17.5 J 15580489206.0..

.,., -.:

tI)'.".'...\
'0 ••
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••
LOCATION 15S8043 15S8044 . 15S8045 15S8046 15S8047 15S8048
SAMPLE DATE 12110/2004 12110/2004 12110/2004 12110/2004 12/9/2004 1219/2004
BARIUM

... ., 60.1 J 15550430002 1.13 J 15550440002 87.1 J 15550450002 69.2 J 15550460002 84.5 J 15550470002 87.1 J 15550480002
65.8 J 155B0450206 69.3 J 15580460206 104 J 15580480206·0

BERYLLIUM 0.97 15550430002 0.85 1.5550440002 0.6 15550450002 0.64 15550460002 0.59 15550470002 0.77 J 15550480002
0.7915580450206 0.55 15580460206 0.71 J 15580480206·0

. CAOMIUM 0.21.J 15550430002 0.18 J 15550440002 0.25 J 15550450002 . 0.26 J 15550460002 0.25 J 15550470002 0.86J 15550480002
0.27 J 15580450206 0.22 J 15580460206 0.59 15580480206·0

CALCIUM ' 1270 J, 15550430002 4000 J 15550440002 9140 J 15550450002 3300 J 15550460002 2280 J '15550470002 32700 J 15550480002
22900 J 15580450206 1400 J 15580460206 29200 J 15580480206·0

CHROMIUM 40.2 J 15550430002 36.8 J 15550440002 21 J 15550450002 25.1 J 15550460002 23 J 15550470002 23.3 J 15550480002
26.5 J 15580450206 21.4 J 15580460206 22.5 J 15$80480206·0

C08ALT 5.3 J 15550430002 5.1 J 15550440002 6.4 J 15550450002 5.1 J 15550460002 4.3 J 15550470002 7 J 15550480002
7.4 J 15580450206 10.2 J 15580460206 11 J 15580480206·0

COPPER 13;3 J 15550430002 16.8 J 15550440002 9.2 J 15550450002 13 J 15550460002 15.8 J 15550470002 10.7 J 15550480002
11.9 J 15580450206 10.2 J .15580460206 15.1 J 1,5580480206-0

IRON 46500 J 15550430002 34300 J 1555044Q002 16300 J 15550450002 24300 J 15550460002 25300 J 15550470002 23500 J 15550480002
20000 J 15580450206 19000 J 15580460206 21800 J 15580480206·0

LEAO 13.4 J 15550430002 11 J 15550440002 10.6 J 15550450002 11.J 15550460002 16.1 J15550470002 14.8 J 15550480002
9.5 J 15580450206 9.2 J 15580460206 26.4 J 15580480206·0

MAGNESIUM 1290 J 15550430002 2540 J f5550440002 3020 J 15550450002 3560 J 15550460002 2890 J 15550470002 3550 J 15550480002
3559 J 15580450206 2090J 15580460206 3530 J 15580480206·0

MANGANE5~ 170 15550430002 116 15550440002 156 15550450002 246 15550460002 180 J 15550470002 346 J 15550480002
241 155B0450206 101'15580460206 ., 333 J 15580480206·0

MERCURY 0.007 U 15550430002 0.05 J 15550440002 0.031 J15550450002 0.026 J 15550460002 0.083.J 15550470002 0.038 J 15550480002
0.012 J 15580450206 0.007 U 15580460206 0.015 J 15580480206·0

NICKEL· . 15.7J 15550430002 16.7 J 15550440002 . 12.7 J 15550450002 13.2 J 15550460002 13.6 J 15550470002 14.3 J 15550480002
21.6 J 1558045.0206 12 J 15580460206 . 17.9 J 15580480206·0

POTASSIUM 1130 J 15?50430002 . 2720J 15550440002 1510 J 15550450002 1550 J 15550460002 1660 J 15550470002 1740 J 15550480002..
2350 J 15580450206 1050 J 15580460206 1640 J 15580480206·0

..

SEP:NIU';"1 0.31 J155.50430Q02 0.33 J 15550449002 0.29 J. 15550450002 0.33 J 1555.0460002 0.46 J 15550470002 0:39 J'15550460UOZ
0.36 J 15860450206 0.16 J 15580460206 0.4 J 15580480206·0

51\-VER 0.045 U 15550430002 0..0'16 U: 155504,40002 , 0.04J.15550450002 0.05 U 15550460002 0.044 U 155504.70002 0.05 U 15550480002 .
.. " ": .. . , . 0.044 U'15580450206 ' 0.05 J 1'5580460206 0.044 U 155B0480206·0

"-". ,
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APPENDIX TA8LE G·1
RESULTS FOR CHEMICALS ANALVZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE .

CRANE; INDIANA
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LOCATION 15S8043 15S8044 15S8045 . 1558046 1558047 1558048
SAMPLE DATE 1211012004 . 12110/2004 12110/2004 12110/2004 1219/2004 12/9/2004
500lUM - 76.4 J 15550430002 142J 15550440002 99.9 J l5550450002 126 J 15550460002 121 U 15580470002 87.7 J 15880480002

120 J 15880450206 .82.3 J15880460206 100 U 15880480206·0

TI1ALLIUM 0.19 U 15880430002 .0.28 U15580440002 0.26 U 15880450002 0.28 U 15880460002 0.37 J 15880470002 0.. 26 U 15550480002
. 0,17 U158B0450206 6.23 U'15880460206 0.39 J 15860480206·0

TIN' .. 0.63 U 15850430002 0:67 U 15550440002 0.66 U15850450002 0.71 U 15880460002 0.36 U 15550470002 0.56 U 15880480002
0.5 LJ 15580450206 d.71 U 15580460206 0.65 U 15880480206·0

VA~AOIUM 37.2 J 15550430002 34.5 J 15850440002 30.4 J 15550450002 40.5 J 15580460002 39.4 15580470002 37.3 J 15580480002
. 23.8 J 15580450206 31 J 15580460206 36 15880480206·0

ZINC 38.1 J 15880430002 30.6 J 15580440002 40.6 J15880450002 .36.7 J 15850460002 42.7 J 15850470002 43.7 15580480002
42.3 J 15580450206 26 J 15580460206 63.5 J 15580480206·0

..'.-

"

;:.... :

• ;.:. •



'eo' 'APPE. '.EG·1
RESULTS FOR CHEMicALS ANA, _IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)'
NSWC CRANE

CRANE, INDIANA
PAGE 121 OF 135..

" -
LOCATION 15S8049 15S8062
'SAMPLE DATE 12114/2004 12114/2004
Volatile Oraanlcslualkal
1,1 ;1,2-TETRACHLOROETHANE " ,1,12,U 15880490002 ' ,1.09 U 15880620002·0

, 1,24 U 158B0620206

1,1,HRICHLORQETHANE 1.12U 15880490002 1.09U,15880620002·0.
1.24 U 158B0620206 I·

1,1 ;2,2·T.ETRACHLOROETHANE 1.12 ,U 15880490002 1.09 U, 15880620002·0
1.24 U158B0620206

1,1,2'TRICHLOROETHANE 1.12 U,15880490002 1.09 U 15880620002~D

1.24 U 158B0620206

1,1·0ICHLOROETHANE 1.12 U 15880490002' 1.09 U 15880620002·0
1.24 U 158B0620206

,1,1'OICIiLORQETHENE 1.12 U 15880490002 1.09 U 1,5880620002·0
1.24 U 158B0620206

, , . ' .'

1',2,3·TRICHLOROpROPi\NE 1.12 U 15880490.002 ' 1'.09.U 15880620002·D
1.24 U 15880620206 ,

1,2·018ROMO~3-CHLOROp'ROPANE , '1,.12 U, 15880490002, " 1,09 U15880620002·0 ,
1.24 U 15880620206

1,2·0IBFl9MOETHANE 1.12 U,1?$80490002 1.09U, 15880620002~0
1.24'U 15880620206

1,.2-0ICHLOROETHi\NE 1.12 U 15880490002 ' 1.09 U 15880620002·0
,1,24 U' 158B0620206 '

-

1,\2-0ICHLORC?PROPANE 1.12,U 15880490002 1.09 U,15880620002-0
" 1.24'U15580620206

2,·8UTANONE 1.12 U 15880490002 ,1.09U 15880620002-D
".';' ,,",:, 4 J 15880620206

, ,

,. ,~

e



APPENDIX TABLE G·l
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15·(ROADS AND GROUNDS AREA)" .
. . NSWC CRANE

CRANE,INDIANA
PAGE 122 OF 135 .

· LOCATION 1556049 15SB062
SAMPLE DATE 12114/2004· 12114/2004
2·HE.XANONE 1.12 U .15880.490002. 1.09. U .15880620002'0'

1.4~4 U 155'60620206 '

· 3;CHLO.ROP,RgPENE .. , .. "
1.12·LJ ;1,5880490992 . ,

.1,09U15880620002'0
1.24U 158B0620206

' .

. 4·M;THYL·2·P;NTANONE 1,12 U 1.5850490002 1,09 U ..15550620002.0
1.24 U 'i 55B0620206

,

· ACETONE· 12 LJ155S0490002 1.09 U15550620002·0
32 J 158B0620206

ACETONIT~IL.E· . '., 4",7 VR 1558049Q002 43,6 UR 15550620002·0
'; 49,.5 UR 158B0620206·

ACROLEIN 1,12 UR 15880490002 1.09 UR15850620002.0
."' .- .' '.

·l,24·UR .158B0620206

· ACRyLONITRILE
'"

1.12' U 155504.90002 .L09 U 1555062000.2·0
L24 U 15880620206

: BENZENE.. 1. 12:U15580490Q02 . 1.09 U·15580620002·0 .
1.24 U 15SB0620206

BROMOOICHLOROMETHANE . .1.12U 15880490002 , . 1,09 U15SS0620002·0
.l,24U 158B0620206

· BROMOFORM ." ... .' 1,.12 U 15880490002 1,09 U .15SS0620002·0
1.24 U 15880620206

· BROMOMETHANE .. . 1.12U 15880490002 1,09 U 158S0620002,O
1.24 U 15880620206 .

CAR.BON.'DISULFIDE .,' .. 1.12 UJ 15880490002 . L09UJ 15S80620002·D,
,:.;;'";: .. "::: ' .. :.,' ,..,

1.24 UJ,15SB0620206.. .. . ' . ' ' . ..
.. ,,, . ...

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

.~:
; .'·(c.

'.'''''''-'. J e../



.' APPEN. LE G·l
RESULTS FOR CHEMICALS, ANA _ IN ALL SOIL SAMPLES, ROUND 1

, SWMU 15 (ROADS AND GROUNDS AREA) ,
NSWCCRANE

, CRANE, INDIANA
PAGE 123 OF 135

" .. .~_.. ,

LOCATION 15S8049 15S8062
SAMPLE DATE 12114/2004 ' 12114/2004
CARBON TETRACHLORIDE 1,12 U,15550490002 1.09 U 15550620002·0

;', 1.24 U 15580620206

CHLOR08ENZENE 1.12 U 15550490002 1.09 U15880620002·0
.. 1.24 LJ 15580620206

~

CHLORQDI8ROMOMETHANE ' 1.12 U 15880490002 ' 1.09 U 15880620002·0
.,........,

1.24 U 15880620206

CHLOROETHANE 1.12 U 15880490002 , 1.09 U 15850620002·0
1.24,U 15880620206

CHLOROFORM 1.12 U 15880490002 , 1.09 U 15850620002·0
,.-:. I 1.24U 15880620206

CHLOROMETHANE 1.12 U 151350490002 1.09 U 15880620002·0
1.24U 15580620206

CHLOROPRENE ' 1.12 U 15550490002 ' 1.09 U 15550620002·0
(, '

-:",
, 1.24 U ,15580620206

CI8·1,2·DICHLOROETHENE
.

1.12 U 15880490002 1.09 U 15880620002·0
1.24 U 15880620206 "

"

CI8·1,3·DICHLOROPROPENE 1.12 U 15580490002 1.09 U 15550620002·0
"

" . 1.24 U,l,5580620206

018ROMOMETHANE , 1.12 U 15850490002 ' 1.09 U 15580620002·0
1.24 U 15880620206

OICHLOROOIFLUOROMETHANE, 1.12 U 1,5580490002 1.09 U15850620002·0
.. . .. 1.24 U 15880620206.. . ~ . . . . .

ETHYL METHACRYLATE 1.12 U 15880490002 1.09 U, 15880620002·0
:.":<', 1.24 U 15880620206. ,

... , .. : ..
; ,.:'.

•



./

. APPENDIX TABLE.G o 1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1·

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 124 OF 135

LOCATION 1558049 1558062
SAMPLE DATE 12114/2004 12114/2004

'. ETHYLBENZENE 1.12 U 15550490002 1.09 U 15550620002·0
.. ' 1.24 U 155B0620206

150BUTANOL 44.7 UR 15550490002. 43.6 UR.15550620002-0
49.5 UR .15580620206

, METHACRYLONITRILE 1.12 l) 15550490002 . 1.09 U 15550620002·0
1.24U 15580620296

Mi;THYL IODIDE 1.12 U .15880490002 1.09 U 15550620002·0

.' . " .. 1.24 U 15580620206

METHYL METHACRYLATE 1.12 U .15580490002 1.09 U 15550620002-0
1.24 U 15880620206·

METHYL TERT:8UTYl ETHER .. 1.12 U 15880490002 1.09U 15550620002·0
.. 1.24 U 15580620206

METHYLENE CHLORIDE 28 J 15850490002 56 J15550620002·0
1.24.UJ -15580620206

PROPIONITRILE . 44.7UR 15550490002' 43;6 UR 15880620002·0
..

; 49.5 UR 1$880620206

.5TYRENE. 1.12 U 15850490002 1.09U15880620002·0..
• . , 1.24 U t5S~0620206

TETRACHLOROETHENE' 1..12 U15880490002 1.09 U 15880620002-0
1.24U 15880620206

. TOLUENE .. .1.12 U 15580490002 1.09 U .15850620002-0
;

'{;24 LJ 15880620206
"

TOTAL XYLENE5 1.12 ,U 15850490002 1.09 U 15580620002·0
1.24 U 15560620206

,-
. -

.'

•.. ,'"
'~ e;
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RESULTS FOR CHEMICALS ANAL: "IN ALL SOIL SAMPLES, ROUND 1
, , SWMU 1~ (ROADS AND GROUNDS AREA)

, ' NSWCCRANE
CRANE; INDIANA
PAGE 125 OF 135

LO,CATION 1556049, 15S6062
, SAMPLE DATE 12/14/2004 12/14/2004
, TRAN5,1,2-0ICHLOROETHENE ' 1.12 U 15550490002 ,,1.09 U15550620002-0

1.24 U 155B0620296

"

, TRAN5-1,3-0ICHLOROPROPENE 1.12 U 15550490002 1.09 U 15550620002-0
1.24 U 155B0620206 '.

TRAN5-1,4·0ICHLORO-2·BUTENE 1.12 U 15550490002 1.09 U 15550620002-0
1.24 U 155B0620206

TRICHLOROETHENE ' , 1.12 U 15550490002 1.09 U, 15550620002·D
1.24 U 155B0620206

, ,

TRICHLOROFLUOROMETHANE 2 J 15550490002 4 15550620002·0
1.24 U 155B0620206

VINYL ACETATE 1.12 UJ 15550490002 1.09 UJ15550620002·0
1.24 UJ1S5B0620206

VINYLCHLORIOE·, ' . ,1.12 U 15550~90002 1.09U 15550620002-0
1.24 U 15580620206

Senilvolatlle Oraanles lualkal
1,2,4,5,TETRACHLOROBENZENE 86 U 15550490002 81.1 U 15550620002-0

1;2A·TRICHLOROBENZENE 86 U 15550490002 81.1 U 15550620002-0

1,2·DICHLOROBENZENE 86 U 15550490002 81.1U 15550E320002-0

.....

1,3·0ICHLOROBENZENE 86 U 15550490002 81.1 U 15550620002·D

, 1A·DICHLOROBENZENE 86 U15550490002 81.1 U 15550620002·0

1A·DIOXANE l,28,U 15550490002 121 U 15550620002-D

. .. .

".',,:

e
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APPENDIX TABLE G·1
RESULTS FOR CHEMICALS ANALVZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA) .
NSWC CRANE

CRANE, INDIANA
PAGE 126 OF 135

LOCATION 15SB049 1.55B062
SAMPLE DATE 12/14/2664 .12/14/2004
l,4·NAPHTHOQUINONE 86 U 15880490002 81.1 U 15880620002-0

."',' ..~ ,

1,4·PHENYLENEOIAMINE 86 U 15880~90002 81.1 U 15880620002·0

. '"

l·NAPHTHYLAMINE . 86 U 15880490002 81.1 U .15880620002-0
..

2,2'-OXYBI8(1 ;CHLOROPROP~NE) 86 U 15880490002 81.1 U 15880620002-0

2,3,4,6-TETRACHLOROPHENOL 86.U 15880490002 '81.1 U 15880620002·0

-. .,

2,4,5-TRICHLOROPHENOL 86 U .15880490002 . 81.1 U 15880620002·0

2,4,6-TRICHLOROPHENOL 86 U 15880490002 81.1 U.15880620002-0

2,4·0ICHlOROPHENOl . 86 U15880490002 81,1.U 15880620002·0

2,4,0IMETHYLPHENOl . 86 U 15880490002· 81.1 U 15880620002·0

2,4·0INITROPHENOL 86 U 15880490002 81.1 U 15880620002·0

.. ..
2,6·0ICHLOROPHENOL 86 U 15880490002 81.1 U 15880620002·0

2·ACETYLAMINOFLUORENE .86 UJ 15880490002 81.1 U 15880620002·0

2,CHLORONAPHTH,ALENE 86 U 15880490002 81.1 U 15880620002·0,

2·CHLOROPHENOL 86 U 15880490002 ' 81.1 U 15880620002·D

2·METHYLNAPHTHALENE 16.9 U 1588049Q002 4 U 15880620002·0

2·METHYLPHENOl 86U~58~O490002 81.1 U1588~620002·D
.'.

;

•-'. '.,
~. • ••

:.~I



• . . APPEN••E G·1
RESULTS FOR CHEMICALS ANAL: IN ALL SOIL SAMPLES, ROUND 1

. SWMU 15 (ROADS AND GROUNDS AREA) .
NSWC CRANE

CRANE, INDIANA
PAGE 127 OF 135

•
,LOCATION.
SAMPLE DATE
2'NAPHTHYLAMINE.

15S8049
12114/2004 .

a6 l) 155.50490002'

15S8062
1211412004

81.1U1555.0620002·D "

2-NITRQANILI,NE.

2:NIJRQPHENOL .

N'ICOL!NE

3&4:METHYLPHENQl: '.

3,3';OICHLQROBENZIOINE

3;3"DIME'fHYLBENZI0INE.

3·METHXLCHOLANTHRENE

3·NlT.ROANILlfIJ~~ .

4,6·0INITRq·2'tylETHYLPHE;Nc,:lL

.4-AMINOBIPj-lENYL .

4·BROMQPHi;NYLPHENYL ETHER

4.c;~L()RO·3·ME!HYLPI1EN(JL

4·CHLOROANIUNE

4:CHLOJ:lq~:NgLPHE'NYLE!HER .

4·NITROANIUNE· "

. , ,,86 U 15550490002 I 81.11115S50620o.92~[) ,.

..,86:'u 1SS~04.90002 Ii 81,1 U 15550620002·0. '

86 U 1S5S0490002'1 81.1 U 1S550620002:0

.86\1'155~04900021', 81.1 U, 15~50620002'0

86W155504~00021 81.1U 15550620002'0

136..t,1J lSS504900021' 8J.1 UJiS5S0620002·p "

86.lJ lSS~04~00021 81.1 U lS550620002-0

891] lS550490902 I. 81.1 U 15550620002·0

86 U 1SS50490002 181.1 U 15550620002·0

86U.1~55Q.4900021 .81.1U1SSS0620002·0

Be LJ 15550490002 I 81,.1 U 15850620002·0

86 U 155S04900021. .81.1 U15SS0620002·0

86y 1SS.504900021 81,1 U. 1,~550620002·0

86U15.550490002! 81.1 U 15550620002·0

86 U.15.SSQ4900Q21 81.1 U1SS50620002·0
-\:',';

.:;

I.···

l.

...
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RESULTS FOR CHEMICALS ANALVZED IN ALL SOIL SAMPLES, ROUND 1

. SWMU 15 (ROADS AND GROUNDS AREAl .
NSWC CRANE

CRANE, INDIANA
PAGE 128 OF135

LOCATION
,SAMPLE DATE
4;N.ITROPHENOL

15SB049
12114/2004

86 U 1.5SS0490002

15SB062
12114/2004

81.1 U 1SS80620002-0

(

4-/liITflOQUIN9lINE-1:0)(IOE .

S-NITRo-p-rOLUIOINE

7,12;0IMETHYLBENZ(Ali\NTI::lRAGENE.

A,A-OI/v.l£;THVLPHENETHYLAMINE .

I\CENAPHTHENE

86 UR :lS~~0490002 I 81,1 UR 1SSS0620002,0

86 U lS8S0490002·1 81.1 U1SSS0620002·0. .

86 U lSS~.o1.90002J 81,1 U lSS80620002-D

8~:UJ lq8S04~00021 8L 1 U lS880620002-D

16;9U 158894900021 . - 4 U 15880620002-0

A<::ENAPHTHYLHJE: . '8715880490002 , 4. U 15880620002-0

ACEToPHENQNE 136l;jYi.8.i?q4900P2J .81.1 U1.~880620002-0

ANILINE

,A,NIHFlAC:;ENE.: .

86.()lS880~90092

': 12015880490002

81.1 U 15880620002·0

4 U lSS806~0002-0

ARAMITE'

B!=NZO(AlANTHRAQENE

'86U1S8$9490002/ 81.1 U 15880620002-0

.850.158$94.90002 I .' ' 4 U1S880620002-0

BENZO(,A,)pYRENE

Br;NZO(~F~U~RANTHENE

. 820 1S88049qOOg

9,70 1S8804~0002 •.

.4 U lS8S0629002-O

4 U 15880620002-0.

.l, •• '.;

BENZO(G,HJjPERYIENE '

~ENZO(KlFLUORANTHENE

.:.f.'.

710158804900021 . 4U 15880620002·0

750.158804900021 4U lSSS0620002-0

_..,..
.,.\

;i • ;
..il
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RESULTS FOR CHEMICALS ANAL . -iN ALL SOIL SAMPLES, ROUND 1 .

. SWMU 15 (ROADS AND GROUNDS AREA) .
NSWCCRANE .

CRANE, INDIANA
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LOCATION 15SB049 . 15SB062
SAMPLE DATE 12114/2004 12114/2004
Be;:NZYL,ALCOHOL . ..... 86 U1~8S0490002 81 ,1 U 15S80620002~0.

, BI$,(2:CHLOROETHQXY)/VIETHANE 86 U 15SS0490(j02 8101 U 15880620002:0

BI~(2,CH_LOROETHYL)ETHI::R. 86 U 15,SS0490002 81..1 U158S06200P2-0

BIS(2·ETHYLHEXYLW!:iTHALATE , 159 J .158S0490002 8101 U 15S$0620002-0

BUTYl.BENZYL PI:iTHALATE 86 UJ 158$04eOO02 81.1 U 158S0620002-0

CI:iLOROB.ENZILATE 86·UJ 1,5S80490002 8U U 15880620002·0

.
CHRYSENE 11 00 1ji880490002 . 4 U 15S80620002·0

OI-N-BUTYLPHTHALA:rE. 130 J. 15SS0490002 81.1 U 15880620002-0

O.I,N-OCTYL PHTHALATE. . 86U 158S0490002 8101 U 15S80620002-0

PIAlLATE .' . 86 U g;S$0490002 8101 U ,158S0620002-0

OIBENZO(A,H)ANTHRAC;:NE, 220 '158S0490002 ' - . 4 U 15880620002·0

016EN?:OFU~AN .?6 U 158S0490002 81.1 U 158S0620002·0

OIETHYl PHTHALATE 86 U 15880490002 81.1 U 158S0620002·0

OIMETHX~PHTHAUITE 86 U 15SS0490002 81.1 U 15880620002-0

OIPHENYLAMINE
'.'.

' 86 U 15880490002 8101 U 15880620002-0

ET,HYLMETHANE 8UlFONATE . 86 U 15880490002 8U:U 15880620002;0

\ '~", .

•
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APPENDIX TABLE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

. SWMU 15 (ROADS AND .GROUNDS AREA)
IiISWCCRANE

CRANE. INDIANA
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LOCATION 15SB049 15SB062
SAMPLE DATE " 12114/2004' 12114/2004

FL.UORAN,!HEN~ '," . 940 15880490002 . .4U 15880620002-0

FLUORENE;· 1.6.9 U. 15880490002 ·4 U15880620002-0

. HEXACf-j~OROBENZEN.E· 86U.158§Q4:90002 81.1. U .15880620002-0

'. HEXACHLOROBUTADIENE 86U· ·15880490002 81.1 U15880620002-D

'. HE)(ACHLQROCYCLOPENTA[)'ENE 86 UJ 15880490002 .81 .1 UJ 1588.0620002-q

HEXACH~OflOETHANE' . .. 86.U ~58$0490002 81.1 U 15880620002-0.....

HEXACHLOROpROPENE 86U 15880490002 81.1 U 15880620002-D

INDENO(1 ,2,3~CD)PYRENE 650 15880490002 4 U158806?0002-D

180DR.IN· '. 8t) U 1588049000.2 81.1U 15880620002-D

180PHORONE . 8a U 15,880490002 81.1 !J1588062.o002-D

180SAFROLE.. 86U .15880490002 81.1 U 15880620002-D

KEPONE' 86 UJ. 15880490002 . 81,1 UJ 1588o.6.20002-D

METH(\pYRILENE 86 U158S0490002 81,1 UJ 158806?0002-D.

METHYL METHANE SULFONATE 86 U15S80490002 81,1 U,15880620002-D

N·NITR080·DI-N·BUTYLAMINE. 86 LJ 158804900.02 81.1 U 15880620002-D

t·J,NITR08o.·pl·N-PROPYLAMINE 86 UJ 158.80490002 81,1 U 15880620002-D
';'::.. ;" . ~."', " ..

.. '.

.•\ .
I'

IJ'

\.

.•;
-..........¥
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NSWC CRANE
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.'

.l.OCATION 15S8049 15S8062
SAMPLE DATE 12114/2004

..
12114/2004.

N-NITR0500IETHYLAMINE 86 U 15550490002 8.1.1U 15550620002-0

N·NITR0500IMETHYLAMINE 86 UJ 15550490002 81.1 U 15550620002·0

. ' .....

N·NITR0500IPHENYLAMINE· 86 U15550490002 81.1 U 15550620002·0
...

N·NITROSOMETHYLETHYLAMINE ~6 U 15550490002 81.1 U15550620002-0

.. .
.. , .'~

N·NITR050MORPHOLINE 86 UJ 15580490002 81.1 U 15580620002·0

N·NITR050pIP.ERI0INE .. 86 UJ5550490002 ' 81.1 U 15550620002·0

...
N·NITR050PYRROLIOINE 86UJ 15550490002 81.1 U 15550620002·0

...

NAPHTHALENE 16.9.U15880490002 4 U 15880620002·0

.. .. ' . ..

O,O,O·TRIETHYL PH05PHOROTHIOATE 86 U 15550490002 81.1 U 15850620002-0
.' .

.0:TOLUIOINE . .86 U.15850490002' 81 ..1 U 15550620002·0

'.

P~(DIMETHYLAMINO)AZGBENZENE 86.U 15550490002 ,81.1 U 15550620002·D

pENTACHLOROBENZENE " 86 U 15550490002 • 81.1 U 15550620002·0

PENTACHLOROETHANE. 86 U 15550490002 81.1 U 15550620002·0

PENTACHLORONITROBENZENE 861115550490002 . 81.1 U 15550620002'0

PHENACETIN 8.6 U) 55S0490002 •. 81.1 U.15550620002.·0

'.

PHENANTHRENE ... .. ,130.15550490002 4. U. 1.5550620002·0
:;;"i : .". '; ;., (. " ..

.. ~ . ", : .

•
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APPENDIX TABLE G-1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE,

CRANE, INDIANA
PAGE 132 OF 135

, ,LOCATION 15SB049 15SB062
SAMPLE DATE 12/14/2004 12/14/2004

• PHENOL,', " , , ,- 86 U 155504,QOO02, 81.1 U 15550620002:0

PRONAMIOE -'86U 15550490002 81.1 U 15550620002-D

PYRENE ,1600 15550490002 4 U15550620002-D

PY~IOINE" " '8gU,15$50490002 81.1U 15550620002-0

5AFROLE; , 86 U15550490002 81.1,U 15550620002·D
"

.. 'Pesticides PCBs (uQlkQ) " ,',

4,4'-DOO, 2.7 J. 15550490002 1.63 UJ 15550620002-0

4;4'·DOE,"
"

' , 12 1555049000:2 1.63 UJ 15550620002-0

4,4'-00T 14 15550490002 1.63 U 15550620002-0
..... ... ..,

ALORIN 0.834 U1555049p002 0.787 U 15550620002-0

ALPHA,SHC " 0.834 U ,15550490002 0.787U 15550620002:0

ALPHA·CHLORDANE 0.834 U ,15550490002 0.787 U 15550620002-D
~ : .

../ .

AROCLOR·l016 11.6 U 15550490002 ' 10.9 U 15550620002-D

,AROCLOR·1221 11,:6 U 15550490002, ,10.9 U 15550620002-0

" AROCLO~·1232 11.6 U' 15550490002 10.9 U 15550620002-0
" ,

AROCLOR;1242 11.6 U '15550490002 10.9 U 15550620002·0
.,

AROC,LOR·1248 11 :6 U ,15550490002 lO:S U,15550620002·D

AROCLOR-1254 11.6 U 15550490002 10.9 U, 15550620002-0
... -. ".' o.

AROCLOR·1260 11.6 U 15550490002 10.9 U 15550620002·0

BETA-BHC' 0.834 U, 15550490002 0.787 U15550620002-0

OELTA-SHC 0.834 U 15550490002 0.787 UJ 15550620.002·0
"

" .~~.. : .,-
OIELORIN 1.73 U ,15550490002 1.63U 15550620002-0.... ,..

-

'." i e)
""--"

•-;
.~~



• . ' .•. APPE LE G·1 .
R.ESULTS FOR CHEMICALS AN IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE .

CRANE, INDIANA
PAGE 133 OF 135

LOCATION 15S8049 15S8062
SAMPLE DATE 12114/2004 12114/2004
,ENOOSULFANT~---- - ~._- -~ - -.cTO-:8341..C15$504900021 0.787 U15550620002'0

••
EN005ULFAN II

EN005ULFAN 5ULFATE

ENORIN ALOEI::lYOE

ENDRIN KETONE

ENORIN

pAMMA-SHC (L1NOANE)

OAMMA-CHLOROANE

HEPTACHLOR EPOXIOE ..

,HEPTAC,HLOR

METHOXYCHLOR'

TOXAPHENE

Herbicides (uWkg)
2,4,5·T .

2,4,5.TP (5ILYEX) .

2,4.0

0lN05EB

,HEXACHLO,ROPHENE

PENTACHLOROPHENOL
- .. ~

Inorganlcs (mg/kg)
ALUMINUM

ANTIMONY

1.73U/~S~Q4900q2 L 1.63 U 1~5506~~Oo.2:0

: 1.73 U 155504900021. 1.63 U 15550620002·0

1.73:U 15550490002l 1.63U 15550620002·0

1.73 U 15550490002 r 1.63 U 15550620002-0

1.73 U 15550490002\' 1.63 U 15550620002·0

0;834 U.155504900021 0.78(' U 15550620002'0

0.834 U 155504900021 0.787 U 15550620002-0

0.834.U 155504900021 0.787 U 15550620002-0

. 0.834 U 15550490002 I' 0.787 U 15550620002·0

8.34 U 155504900021 7.87 U 15550620002-0

21.8 U 155504900021 20.6 U 15550620002'0

1.73 U 155504900021' 1.63 U 15550620002-0

1.73U 155504900021 1.63 U 15550620002-0

1.73 U 155504900021 1.63 U 15550620002-0

1.73 U 155504900021 1.63 U15550620002-0

1.09U 155504900021 lm·U 15550620002·0

28 J 1,5550490002 I 0.545 U 15550620002-0

17800 J 15550490002 I 1520q J 15550620002-0

0.5 U'15550490002 I 0.12 U 15550620002-0

AR5ENIC 8 J 15550490002 5.6 J 15550620002·0

..:,;



APPENDIX .TABLE G·1
RESULTS FOR CHEMICALS ANALYZED IN ALL SOIL SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 134 OF 135

LOCATION 15~.BO~9. 15SB062
SAMPLE DATE' 12114/2004 12I14i2604
BARIUM 110J 15550490002 108 J 15550620002·0

'. BERYLLIUM 1 15850490002 0,75 15550620002·0,
:

. CADMIUM 0.4 J .15$50490002' . 0.26 J 15580620002·0
..

.;":'

CALCIUM 3610 J 15550490002 1510 J 15550620002·D

..
". CHROMIUM .. .. 20.8 J15850490002 18 J 15550620002·0

;', . ' ..."

COBA~T 13,1 J 15580490002 1.2.4 J .15850620002·D

COPPER: 11.7 J 15850490002 7..6 J 15550620002·0

... .,
... :'.:

. IRON ... .. 20300 J .15880;490002. 14600 J .15550620002·0

,;',;,"

LEAD 25,6 J 15550490002 19.2 J 15550620002·0

MAGNE8IUM .. .. . .: .. 1870 J.. 15S50490002 1660J·.15,550620002'0

'e' ." ...... -
.' MANGANESE . 687 J 15550490002 1470 J 15550620002~D

...... . ' ;'.,(' .'.
.~ '.

MERCURY . ".,' . " . 0:035J 15550490002, .0.027 J. 15550620002,0

.. " -- ,0'

. N.ICKEL 21.2 J 15850490002 14.6 J 15550620002·D,

POTA58IUM·-.' . - . .... 1370:J15550490002: 1260 J:15550620002·D,

.. ...... -, - .
5~LENIUM·.· . . 0.55 158504900~2 0.37 J 15850620002~D

....

51LVER . 0,07U15550490002 0,05 U'l ~pS9620002.0
., ':.~.; .... ' '.- .

,.

•,.
; ....

:";

••••...... ", " -~"~\- :

'. ' ,
~.,

e;.:
-...-_t.»
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RESULTS. FOR CHEMICALS ANI' coJ IN ALL SOIL SAMPLES, ROUND 1
SWMU 15 (ROADS AND GROUNDSAREAj

NSWC CRANE
CRAN~. INDIANA
PAGE 135 OF 135

LOCATION 1558049 1558062
SAMPLE DATE .12114/2004 12114/2004
500lUM 81.6 U 15550490002 75.7 U 15550620002-0

THALLIUM 0.35 J 15?50490002 0.39 J 15550620002-0

TIN 0.53 U 15550490002 0.29 U 15550620002-0

VANAOIUM 30.1 15550490002 .26.2 15550620002-0

ZINC 56.4 J 15550490002 37.1 J 15550620002-0

Data qualifiers (e;g., U, J) are defined In section 3 of the text.
uglkg • micrograms per kilogram
mglkg • milligrams per kilogram
(1) - Locations 8·10, 33.34,.36,38,39,41,50-61 werenot sampled at depth due to refusal or no visible signs of conatmination in soil cor!

•
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CLASSlfl.CATION
STREAM ORDER
LOCATION·' .
SAMPLE NUMBER .

:ISAMPLECODE
SAMpLE·Diip.TH

. Volatlle'Orllsnic8 (uillL) ..
1,1,1,2'TETRAcHLOROETHANE

.'1,'1,"1-:rRlC-HLOROETHAIIl!:.··
1,1,:!,2·TETRACHlbROETHANE'
1i1;2·TRTcHLOROETHANEo
1,1·DICHL0f.10ETHANi:.
1,1,OICHLOROETHENE .
, ,2,3·T,RICHlOROPROPANE
1,2·bIBROMcj:3,GHTOR()PROPANE
1.2·DIBROMOETHANE
, ,2,bICHLOR'bETRXtiE
, ,2:0ICHLOROPROP.A.NE
2'BUTANONE
2'HEXANONE
3'CHLOROPROPENE
4.METHVl:t:PIONTANONE
ACETONE
ACETONITRILE
ACROLEIN' .
ACRYlONITRILE'
BENZENE
Bf.10MODICHlOROMETHANE
BROMOfORM:..
BRbMOMETHANE
CARBON DISULfiDE ....
CARE3ClN fi:'l"R'ACHtQFiTDE'
CH1..bROBENZENE'
CHlORODIBROMOMETHANE
CHCOROETHANE
CHLOROFORM
CHLOROMETHANE
CHlOROPREN E: "
CIS·'·,2,DICHLOROETHENE
CIS:l',3'DICHLOROPROPENE'
DIBROMOMETHANE' : '
DICHLORbbij:LUORb1vl-ETHANE
ETHYL METHACRYLATE
ETHYLBENZENE;·.
ISOBUTANOL
METHACRYLONITRILE ..
ME'rHYL IODIDE
METHYL METHACRYLATE ....
~.reRf'a[)iyceTHER

METHYLENE CHLORIDE'
Pf.1()PIONITRILE
SrYRENE "
TETRACHLOROETHENE
TOLUENE.. ·
TOTAL XYLENE'S .

. APPE. _E G·2
RESULTS FOR CHEMICALS ANALYZE .._·SURFACE WATER SAMPLES, ROUND 1

. SWMU 15 (ROADS AND GR'OUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE.10F.30

DOWNGRAD DOWNGRAD, DOWNGRAD 1 -DOWNGRAD --f--DOWNGRAD-i-- DOWNGRAD
SEWER AN,',0 OUT~~LL~EVI'Efl, I~,'~ OU.TF-ALL SEWER, AND, 0,,UiFAL' SEWER, AND OUTF,AL SEWER AND OUTFALL SEWER AND OUTFALL

15SW/SD004 15SW/SD004 15SW/SD006. 15SW/SD006 15SW/SD006, 15SW/SD006
1.5SI90.401. .... i5Sio~401-F ... 15SW00601 15SW00601-D . 15SW00601·F ' 15SW00601·F·D .

.. NOF:lM~L " . .NORr.lAL . .ORIG . DUP . ORIG DUP
1/1212005 1/1212005·' 1/11/2005 1/11/2005 1/11/2005. • 1/11/2005

0:3 U 0.3U 0.3 U
0.3 U ·0,3 U' 0.3 U
0;3 U 0.3 U' 0;3 U'
0.3 U 0:3 U' 0,3'U
0.3 U . 0.3:.U· . 0.3 U'
0.3 UJ '0.3 UJ 0.3 UJ,
0.3 U 0;3·U 0;3 U
0.3 U ·0.3·U, 0.3 U
0.3 U . 0;3: U 0,3 U
0;3 U · 0;3U 0.3U
0.3 U · 0.3 U' 0.3U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ
0.5U 0.5 U . 0.5 U.
0.5.U '. 0;5 U ·0.5 U
20 UR 20UR . 20 UR
0.5 UR· 0.5 UR 0.5 UR
0.5 ·U 0.5U 0.5 U
0.3 U · 0.3 U 0.3 U
0,3 U·· 0:3,U. 0.3 U
0.3 U 0.3U 0.3 U
0.3 UJ 0.3.UJ 0.3 UJ

. 0.3U 0.3·U . . 0.3 U
0.3U 0.3 U 0.3 U
0.3.U 0.3 U' 0.3 U
0.3 U' 0.3.U 0.3 U
0.5 U .0,5· U· 0.5 U

.0.3U 0:3 ..U' 0.3 U
0.3 U 0.3:U 0.3 U
0.5 U 0.5oU.· .0,5 U
0.3 U' 0.3 U" 0.3 U
0.3U 0.3 U 0.3 U
0:3U 0.3 U 0.3 U
0.3' U 0.3 U 0.3 U
0.5 U' 0,5 U 0.5 U
0.3.U 0.3 U 0.3 U
20':UR · 20 UR 20 .UR... 0.3' U' 0:3 U' 0.3'U
0.5 U 0.5 'U 0.5 U

·0.5 U' 0:5 U 0.5. U
0.5:: .,...... " 0.5" .,...." 0:5 U
0.3 UJ . 0,3·UJ 0.3.• UJ.
20 UR. ·20 UR·: ·20,UR
0.3 U. ... .0.3.U, .0.3 U
0.3 U' .. 0:3.U 0.3 U T -r .
.0.3 U .. ·0.3·,U. 0.3.U
0.3 U . 0.3 U 0.3 U

•
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APPENDIX TABLE G·2
RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACe WATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 30

CLASSIFICATION' DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER. ~EWER AND 'OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND. OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
l(j~~tl()N, ' 15SW/SD004 .' . . 15SW/SD004 15SwiSDOoe 15SW/SDOOe' 15SW/SD006 15SW/SD006

· SAMPLE NUMBER' " m;T00401 1SST00401-F 15swrioe01. 15SW00601·D 15Sy,t00601-F 15SW00601-F-D
· SAMPLE CODE . NORMAL . NORMAL ' ORIG 'DUP ORIG DUP
SAM'PLEOEPTH ' . 1/;212005 1/1212005 1i11/20'05 1/11/2005 1/11/2005 1/11/2005

· TRANS·1,2·DICHLOROETHENE '0.3 U 0:3'U 0.3 U
TRANS·1,3·DICHlOROPROPENE ' ... 0:3U ,0.3 ·U ,0.3 U
TRANS·1,4·DI,CHLORO·2'BUTENE " 0.5 U 0.5 U 0.5 U
TF.UCHLOROETHENE . .0:3 U 0.3U ·0.3 U

. TRICHLOROFLUOROMETHANE '0.3 U .. 0.3 U 0.3 U
· VINYl:: ACETATE. ' 0.5U 0.5U 0.5 U
: VINYL CHLORIDE · 0.3' U 0:3 U 0.3 U
, Semlvolatlle Oroanics lurilLl
1,2;4:5·TETRACHLOROBENZENE ','1 U 0.952 U 0.962 U
1,2,4:TRICHLOROBENZENE 1 U 0.952·U . 0.962 U
1,2-DICHLOROBENZENE. 1U' 0.952 U 0.962 U
1,3'DICHLOROBENZENE 1 U 0.952U 0.962, U
1,4'OICHLOROBENZENE 1 U 0,952'U 0.962 U
1,4·0I,OXANE·, 'f UJ 0,952,UJ 0,962UJ
1:4·NAPHTHOOUINONE· 1 U 0.952 U 0.962 U
1,4·PHENYLENEDIAMINE

' .. ....
lU 0,952 U 0.962 U

1'NAPHTHYLAMINE · 1··U ' 0,952 U 0.962 U
2,2"OXYBIS(1·CHLOROPROPANEl 1·UJ· "

0,952UJ 0.962 UJ
2:3,4·,6'TETRACHLOROPHENOL. ,1 U 0,952' U 0,962 U
2,4,5'TRICHLOROPHENOL 1 U .0,952 U 0.962 U
2,4,6:TRICHLOROPHENOL 1 U 0,952 U 0.962.U
2,4'DICHLOROPHENOL · 1 U 0.952 U 0.962 U
2,4'DIMETHYLPHENOL 1U' 0,952' U 0,962 U
2,4:DINITROPHENOL, . ",1U. 0.952U 0,962U
2,6-DICHLOROPHENOL : 1 U, 0.952. U 0.962 U
2·ACETYLAMINOFLUORENE 1 UJ 0:952 UJ' 0.962 UJ
2:CHLORONAPHTHALENE , .1U 0.952.U 0.962 U
2·CHLOROPHENOL, 1 U 0,952 U 0,962 U
2:METHYLNAPHTHALENE 0.05 U' 0,049 U 0.053 U
2·METHYLPHENOL 1 U 0:952' U .0.962 U.
2-NAPHTHYLAMINE l' U 0.952 U 0.962 U
2-NITROANILINE 1 U' ," . 0.952 U 0.962 U
2·NITROPHENOL l' U 0,952U 0.962 U
2·PICOLINE· , .1 U 0:952· U 0.962 U
3&4-METHYLPHENOL, . 1 U' 0.952 U 0.962 U
3,3'-DICHLOROBENZIDINE' 1 U 0:952,UR 0;962 U
3,3'·DIMETHYLBENZIDINE 1UJ ' 0.952UJ 0.962 UJ
3·METHYLCHOLANTHRENE .1U 0,952 U 0.962.U
3-NITROANILlNE"" 1 U 0.952U 0.962 U

· 4;6·DINITRO·2-METHYLPHENOL '1U 0.952 U 0.962 U
4-AMINOBIPHENYL 1. U , , 0,952 U 0.962 U
4,BROMOPHENYLPHENYlE HER' 1U' , 0.952U 0.962 U

·4·CHUORO'3-METHYLPHENOL .. '.', 1'U' .,
0.952,U 0.962 U'

4·CHLOROANILINE' 'LU 0:952 U 0.962 U
4·CHLOROPHENYL PHENYL ETHER ·1,U 0.952:·U 0,962 U
4'NITROANILINE 1·U·· :::;'.; " " 0.952 U·' 0,962 U

· 4-NITROPHENOL 1 UJ "
. '.' 0.952 UJ 0.962 UJ

· 4-NITROOUINOLlNE·1·0XIDE 1 UR ' . 0.952 UR 0.962 UR
5-NITRO·O-TOLUIDINE 1 U' 0.952 U 0.962 U

•''''''''';v e)
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• ••. APPE ,LE G·2 .
RESULTS FOR CHEMICALS ANALYZED r;[SURFACE WATER SAMPLES, ROUND 1

SWMU lS (ROADS AND GROUNDS AREA)
NSWC CRANE'

CFlANE, INDIANA
PAGE 3 OF 30

....... .. ".'-, ....". "'. .-.. ,.".'" .. - ~ .•..

CLASSIFICATION DOWNGRAD . DOWNGRAD . DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SEWER AND OUTFAll SEWER. AND OUTFAll SEWER' AND. OUTFAll SEWER AND OUTFALL SEWER AND OUTFAll SEWER AND OUTFAll

. lOCATION/: ',' . lssWisD004 lSSW/SOO04 . .lSSW/SD006 lSSW/SD006 . lSSW/SD006 lSSW/SD006. ,"'.,' ...
SAMPLE NUMSER, lSST00401 lSST0040l-F lSSW00601 lSSW00601·D lSSW00601·F lSSW00601·F·D
SAMPLE CODE· NORMAl. NORMAL ORIG DUP ORIG DUP
SAMPle OEP.TH . •... ..... ' . 11121200S: ..' 1/121200S. .1111/200S 1/11/200S .1/11/200S 1I11/200S
7,12'DIMETHYLBENZ(AlANTHRACENE. l'U 0.952. U .. 0.962 U
A;A·DIMETHYLPHENETHYLAMINE . 1.U. '. '. . .0.9S2 U 0.962 U
ACENAPHTHENE ",' . O:OS U': .' ... 0.049 U •. ·0.053 U
ACENAPHTHYLENE O:OSU 0.049 U. 0.06 J
ACETOPHENONE ... 1 U ..... .' 0.952 U . 0.962 U
ANILINE' , 1 U.· 0.952 U. 0.962 U
ANTHRACENE .. 0.05 U 0;07 J :0.1 J

. ARAMITE' '.':. .. 1.U 0.952 U 0.962·U
BENZO AlANTHRACENE .0.05 U .0.25 0.31
BENZO A PYRENE .0.05 U .. ':0.25' .0.3
BENZD BlFLUORANTHENE. 0.05 U . 0;56. 0.65
BENZO G;H,I PERYlENE . .... O.os: U': ... '0.24: 0.3
BENZO KlFLUORANTHENE: 0.05 U .. , .. . . · 0.19 J 0.29J
BENZYL· ALCOHOL., ." ,. 1.U 0.952 U 0.962 U
BIS 2·CHLOROETHOXY METHANE . r:u 0.952 U ·0.962U
BIS 2·CHLOROETHYLlETHER 1 U 0;952.U. 0.962 U
BISI2·ETHYLHEXYLlPHTHALATE -- .LU .." .. 0.952' U 0.962 U
BUTYL BENZYL PHTHALATE l·.U ... .0.952. U .0.962 U
CHLOROBENZILATE:. ' ..lU. .0.952 U 0.962 U
CHRYSENE ... ..

. 0.05: U ...... OAB .. 0:56 ...
DI·N·BUTYL PHTHALATE . ·'1,' U . 0.952 U, 0.962 U
DI,N.OCTYL PHTHALATE. .. ' ....'1'. U .... .0.952 U 0.962 U
DIALLATE· .L.U., ... · 0.952 U 0.962 U
DIBENZOIA,HlANTHRACENE '" .. .0:05.U ... · O.04R U. 0.053 ..U
DIBENZDFURAN .. l.U.. 0.952 U.. 0.962 U
DIETHYL PHTHALATE .. 1 U 0.952 U .0.962 U
DIMETHYL PHTHALATE. 1 U. 0.952 U ·0.962U
DIPHENYLAMINE lU ... 0.952:U 0.962.U
ETHYL METHANE SULFONATE. 1 U .. ... 0.952 U 0.962 U
FLU08ANIHENE . 0.05 U 1;32 .' 1.51
FLUORENE. : ... 0.05 U 0.049 ·U 0.06J
HEXACHLOROBENZENE .1 UJ ..0:952.UJ . 0.962·.UJ
HEXACHLOROBUTADIENE :' .. .1·U .. 0.952 U 0.962 U
HEXACHLOROCYCLOPENTADIENE 1 UJ,

~ ' .. ' .0.952 .. UJ· 0.962. UJ
HEXACHLOROETHANE:.", t.,U ..... 0.952U 0.962U ..
HEXACHLOROPRDPENE . 1U .0.952 U 0.962 U
INDENOll,2,3·CD)PY8ENE 0.05 U 0.22·" 0.26
ISOD.RIN ;. 1 U 0.952.U 0.962 U
ISOPHORONE' .' lU 0.952 U 0.962 U
ISOSAFROLE' 1 ·U 0.952 U 0.962 U
KEf'ONE lUJ 0.952·UJ 0:962 UJ .
METHAPYRILENE' . .. lUJ' 0;952 UJ 0.962 UJ
METHYL METHANE SULFONATE '1 U., ... 0.952 U . 0:962U:
N~NITROSO'DI·N·BUTYlAMINE ··l·U, ... 0.952:U 0.962: U
N·NITROSO·DI'N·PROPYLAMINE " 1 'U'. . . . . -·0;952 U 0.962:·.IJ .
N·NITROSODIETHYLAMINE .: l·U· " ....'.:.. '0.952 U··· 0.962 U:
N·NITROSDDIMETHYLAMINE . c ..·· . '1, UJ . '.'1 •.,:.-, ·.:to:952 UJ: . ': . ." 0.962· UJ
N;NITROSODIPHENYLAMINE '1 U'··· .-- .. , .. . . 0.952'U .0.962·U· •
N;NITROSOMETHYLETHYLAMINE 1 U 0.952 U 0.962 U

•



ClASSIFICATION' DOWNGRAD . DOWN~RAD . DOWNGRAD DOWNGRAD pOWNGRAD DOWNGRAD
STREAM ORPER SEWER AND OUTFALL SEWER.AND OUTFALL SEWEE:I.P-ND OUTFALL SEWER AND. OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
LOCATION· '. . lSSW/SD004 . , SSW/SDOa4 lSSW/SD006 lSSW/SD006 lSSW/SD006 lSSW/SD006
SAMPLE NUMBER· 15ST00401 . lSST00401·F lSSW00601 . .lSSW00601·D lSSW00601-F lSSW00601·F·D
SAr.,"'lE CODE.. NORMAL NORMAL OfllG DUP ORIG DUP
SAMPLE DEPTH 11121200S 1/121200S 1/11/200S 1/11/2005 . 1/11/200S 1/11/200S
N;NITROSOMORPHOLINE lU 0.9S2 U 0.962 'U

IN·NITROSOPIPERIDINE . 1 U 0.952 U 0.962 U
N·NITROSOPYRROLIDINE 1 U 0.952 U 0.962 U
NAPHTHALENE 0.05 U 0.049.U ·0.053 U
O,O,O-TRIETHYL PHOSPHOROTHIOATE 1 U 0.952: U 0.962 U
O'TOLUIDINE . l·U .0.952 U 0.962 U
P,IDIMETHYLAMINOIAZOBENZENE 1.U _0.952 U 0.962. U
PENTACHLOROBENZENE. 1 U 0.952 U .0.962 U'
PENTACHLOROETHANE .. 1 U. 0.952 .. U· 0.962 U
PENTACHLORONITROBENZENE 1. U 0.952 U 0.962·U
PHENACETIN .. 1 U 0,952 U 0.962 U
f>HENANTl'iRENE 0.05 U 0;47 .0.63
PHENOL····· l'U --. 0.952.U. 0.962 U
f>RONAMIDE 1 U 0.952 U .0.962 U
PYRENE' 0.05 U 1.03 • L23
PYRIDINE .. 1 UJ. 0.952 UJ .. 0.962 UJ
SAFROLE' . .. 1..U -- 0.952 U· 0:962 U
pesticides PCBs ua/L . ,

4,4"ODD 0.052 U 0.048 U 0.049 U
44:'DDE" 0,052 U 0.048 U 0.049 U'
4A'·DDT ' .. .. 0.052 'U . 0.048 U 0.049 U
ALDRIN' 0.026·.U 0.024 U ·0.024 U
ALPHA-BHC 0.026 U. . 0.024 U 0.024U
ALPH:A.~CHLORDANE 0,026 U 0.024 U 0.024 U
AROCLOR·l016 0.258' U 0.24 U. 0.243 U
AROCLOR-122L . 0.258U 0.24 U . 0.243 U

. AROCLOR·1232 .'. .0.258 U , . .0.24 U 0.243 U
AROCLOR·1242 0.258. U. -- 0.24.:U 0.243 U
AROCLOR.1248· .. 0.258 U . ...

0.24 U .0.243 U
AROCLOR·1254· ' .. ' 0.258 U 0.24 U ·0.243 U
AROClOR;1260 .0.258 'U 0.24.U 0.243 U
BETA·BHC 0~026 U 0.024U 0.024 U
DELTA-BHC' 0.026 'U .0.024 U 0.024 U
DIELDRIN.. 0.052 U. 0.048 U 0.049 U
ENDOSULFAN I : 0.026 U 0.024 U 0.024 U
ENOOSUl:FAN II ... 0.052 U 0.048 U . 0.049 U
ENDOSULFAN SULFATE 0.052 U 0.048 U. 0.049 U
ENDRIN:-: 0.052.U 0.048 U 0.049 U
ENDRINALDEHYDE 0.052 U .0.048 U 0.049 U
ENDRIN'KETONE 0.052 U .. 0.048 U 0.049 U
GAMMA·BHC (LINDANE) 0.026 U. 0.024 U 0.024 U
GA'MMA·CHLORD:A.NE 0.026. U 0.024 U 0.024 U
HEPTACHLOR ,. 0.Q26 U 0.024 U 0.024 U
HEPTACHLOR EPOXIDE 0.026 U 0.024U 0.024 U
METHOXYCHLOR· 0:258 U 0.24 U 0.243 U
TOXAPHENE 2.58··U 2.4 U 2.43 U
Herbicides (uRiLl
2A,5-P-' .. O.04..U 0.04 U' .0.04 'U I

12,4,5·TP (SILVEX) I 0.04 U I I 0.04 U .0.04 U. T I

• '

APPENDIX TABLE G-2
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. SWMU1S (ROADS AND GROUNDS AREA) .

NSWC.CRANE
CRANE, INDIANA

PAGE 4 OF 30

.•...;--~.\ .
~ •;

,,,",



••• . . APPE• ...E G-2 .
RESULTS FOR CHEMICALS ANALYZE. __:::iURFACE WATER SAMPLES,ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA) . .
NSWC CRANE

CRANE, INDIANA
PAGE 5 OF 30

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAO DOWNGRAD
STREAM ORDER SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
LOCATION 15SW/SDOO4 15SW/SD004 15SW/SD006 15SW/SDOO6 15SW/SD006 15SW/SD006
SAMPLE NUMBER 15ST00401 15ST00401·F 15SW00601 15SW00601·D 15SW00601·F 15SW00601·F·D
SAMPLE CODe NORMAL NORMAL 'ORIG DUP ORIG DUP
SAMPLE' DEPTH 1/1212005 . 111212005 1/,.1/2005 1/11/2005 1/11/2005 1/11/2005
2,4:0 0.04 U 0.04 U 0.04 U
OINOSEB 0.04 U 0.04 U 0.04 U
HEXACHLOROPHENE 0.025 U 0.025 U 0.025.U
PENTACHLOROPHENOL 0:06 J 0.Q75 J 0.081 J
Total Matals. iJWL .. .,

.,
;" .. _.:,:. ,

ALUMINUM 54.6 J 240J . 268 J
ANTIMONy .....0.3.U .0.22.. U 0.59 U
ARSENIC·.

,. '. 0.59U 0.57 ··U 0.76·U
BARIUM .. .... 78.8. J 74.4 J 77.4J
BERYLLIUM. 0.02U O.03U 0.2 U
CADMIUM·,:· . .. . . 0,06 U 0.1 U 0.27 U
CALCI.UM'.: 68600 J 81200 J 83300J
CHROMIUM·' .. 0.94 U 0.79 U 0.97 U
COBALT.. .. 0;1.6 U· 5.8 J 6.2 J

. COPPER 1.6 J 1.4 J 1.5 J
IRON .... .. 49.9 U. . " 699 J 781 J
LEAD. .. 0.369.U 0.48.U 0.595 U
MAGNESIUM· 12000J '18700 J 17200 J
MANGANESE .. · 6.4 J .. '. 1230 .1290
MERCURY, .. 0.043 U 0.042 U 0.036 U
NICKEL:: : 1.4: J . 3.7 J 3.8 J
POTASSIUM .:-,1',.. 757.J 2350 J 2400 J
SEL;ENIUM' '.'.::. >~.' ". 1.3 J. 0.56 U 0.74 U.

. SILVER," ,.. . .' ~_.
0.028 UJ . ::' ~ .. ", 0.028 UJ 0.21 U

, .. " .

•

~ :. ... ,
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APPENDIX TABLE G'2
RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER '. SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
LOCATION 15SW/SD004 15SW/SD004 15SW/SD006 15SW/SD006 15SW/SD006 15SW/SD006

. SAMPLE' NUMBER 15ST00401 15ST00401·F 15SW0060r . 15SW00601·D 15SW00601·F 15SW00601·F·D
SAMPLE CODE NORMAL NORMAL ORIG DUP ORIG DUP
SAMPLE DEPTH 1112i2005 111212005 1/11/2005 1/11/2005 1111/2005 1/11/2005
SODIUM' 126000·J 59400 J 61800.J
THALLIUM 0.06 U 0.08 U 0.12 U
TIN 0.048 U . 0.048 U 0.22 U
VANADIUM 1.14 U 1.14 U 1.14 U
ZINC 102 J 25.2 J 25.6 J
Dissolved Metals. ull/L
ALUMINUM. FILTERED 8.35 U 8.35 U 8.35 U
ANTIMONY, FILTERED 0.085 U 0:085 U 0.48U
ARSENIC. FILTERED ·0.22 U 0.25 U 0.14 U
BARIUM, FILTERED 78.9 J 74.4 J 77.1 J
BERYLLIUM. FILTERED 0.02 U 0.02 U 0.02 U
CADMIUM, FILTERED 0.039 U 0.06 U 0.039U
CALCIUM, FILTERED 72500 J 87200 J 81000 J
CHROMIUM. FILTERED 1.3 U 0.52 U . 0.66 U
COBALT, FILTERED 0.26J 6.1 6.5
COPPER, FILTERED 3.2 J 1.6 J 1.7 J
IRON, FILTERED 311 J 210 U 359 J
LEAD,.FILTERED .. 0.18 U 0.069 U 0.169 U
MAGNESIUM,FILTERED 14100. 19900 19600
MANGANESE, FILTERED 6.1 J 1230 1190

· MERCURY; FILTERED 0.049 U: 0.033 U 0.D35 U
· NICKEL. FILTERED 3.8 J 5.1 J 6.5·J

POTASSIUM, FILTERED 788 J 2530 J 2580J
SELEN UM 1'1 TERED 1.1.J 0.55 U 0.55 U .
SILVER, FILTERED· 0.028 UJ 0.028 UJ 0.15 U
SODIUM.. FILTERED. . 132000 J 59800 J 59600 J
THALLIUM, FILTERED . 0.043 U 0.09 U . 0.08 U
TIN,. FILTERED.

"
.0,19 U. 0.17 U 0,22 U

VANADIUM, FILTERED 1.14 U· , 1.14 U . 1.14 U
ZINC, FILTERED 88 J 15.7 J 15.7 J

• r!f_I .... · ... _,;,,_ ~&_... _

• :.

"J: ...

MS/CM

MV
'. ''.10.76

53.1
7.76
0.72

.12.21
5.3

•'.,'"

V

10A7
30.4

. 7.75
1.028

:.10.97
1.3

• ..:-.'



•-

; . .-.. .

. .'. ~~ ~~'.

RESULTS FOR CHEMICALS ANALYZE ._.?SURFACE WATER SAMPLES, ROUND 1
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
. PAGE 7 OF 30

;' .", ~ . - ~ ..
CIoASSIF.ICAJION' . : DOWNGRAD.: __ DOWNGRAD. DOWNGRAD. _ DOWNGRAD DOWNGRAD .DOWNGRAD
STREAM ORDER . . SEWER ANI) OUtFALL SEWER AND ClUT!:ALL SEWER.A~D OUTFALL SEWER AND.OUTFALL .SEWER AND OUTFALL SEWER AND OUTFALL.
LOCATlON~>·. . ... . . 15l;l~/~D007 15SW/SDOO~ . 15SW/S.o009 . '15SW/SD009 lSSW/SD010 lSSW/SD010
SAMPLEt-!UMBER·' ...•. 15SW00701 ... 15SW00801 15SW00901 15SW00901·F lSST01001 lSST01.001·F

· ~AMP,LE.CODE . NOT FOUND NOT FOUND. NORMAL NORMAL NORMAL NORMAL
SAMP.LE',DEpTH· . .' . .- 1/1212005 1/1212005 1/121200S 1/1212005 1/121200S 1/1212005

.Volatile'Oraan cs ualL. ..
1il',l;2'.TETRACHLOROETHANE .. '0.3· U 0.3 U
1;l,l·TRICHlOROETHANE ' 0.3 U 0.3 U

· 1,,1,2,2,TETRACHLOROETHANE " 0.3·U 0.3 U
1;1,2,.TRICHLOBOETHANE 0:3 U 0.3 U.

: 1,l·DICHLOROEJHANE· .. . 0.3 U 0.3 U
1,1·DICHLOROETHENE .' 0.3:UJ 0.3 UJ

· 1':2.3·TRICHLOROPROPANE 0.3U 0.3 U
l,2·DIBROMO·3-CHLOROPROPANE .0.3 U 0.3 U
1,2·DIBROMOETI::iANE 0.3 U 0.3 U
.1,2·DICHLOROETHANE , . 0.3 U 0.3 U
1,2~DICHLOROPROPANE 0.3 U 0.3 U
2·BUTANONE O.S U 0.5 U
2·HEXANONE' O.S U. 0.5 U'
3,CHLOROPROPENE .0.5UJ 0.5 UJ
4·METHYL,2'P.ENTANONE '0.5 U 0.5 U
ACETONE . '0.5 U' 0.5 U
ACETONITRILE .. 20:'UR 20 UR
ACROLEIN: . '., .' ... 0.5, UR .0.5 UR
ACRYLONITRILE ". - OS.U 0.5 U
BENZENE 0.3 U 0.3 U
BROMODICHLOROMETHANE .. 0.3 U 0.3 U
BROMOFORM: 0.3 U 0.3 U
BROMOMETHANE. 0.3.UJ 0.3 UJ
CARBON DISULFIDE ,O.3U 0.3U
CARBON TETRACHLORIDE ---' 0.3. U 0.3 U

· CHLOROBENZENE.· - 0.3 U·. 0.3 U
CHLORODIBROMOMETHANE 0.3 U 0.3 U
CHLOROETHANE . 0.5.U .0.5 U
CHLOROF.ORM·· . - -,0.3 U 0.3 U
CHLORI: METHANE 0.3 U' 0.3 U
CHLOROPRENE 0:5U 0.5 U
CIS·1,2·DICHLOROETHENE 0.3 U 0.3 U
CIS'1;3·DICHLOROPROPENE .' 0.3 U. 0.3 U
DIBROMOMETHANE .- '. - 0.3 U 0.3 U
DICHLOR0DIFLUOROMETHANE . 0.3 U: 0.3 U
ETHYL METHACRYLATE 0.5U 0.5 U
ETHYLBENZENE· ... , ... 0.3 U 0.3 U
IS0BUTANOL 20 UR 20 UR
METHACRYLONITRILE 0.3 U 0.3 U

· METHYL IODIDE 0.5 U 0.5 U '.

· METHYL METHACRYLATE - 0.5 U: 0.5 U
1M!:" rI. It:R ,

., .:: .. ,-',. -'.I.-,~ - , .... ' - . ,.,' .,";"' ~ . 0:5'U .. 0.5
.,

· METHYLENE.CHLORIDE 0.3 UJ' 0.3 UJ
PROPIONITRILE .. 20UR. .20 UR
STYRENE ',,"' '"." ~, ' .. ',/ .'. 0:3·U.· ... 0.3 U
TETRACHLOROETHENE ... .. .0.3. U: 0.3U
TOLUENE" . .. .:;; :;~.', . ···.0.3 U' .. 0.3 U
TOTAL·XYLENES .. 0.3 U 0.3 U

•



CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORbER SEWER ANp OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
LOCAtioN' , 15SW/SD007 ' '155W/5D008 ' , , 15SW/SD009' , 15SW/SD009 15SW/SD010 15SW/SD010

, SAMPLE NUMBER
"

' 15SWOO701 15SWOO801 i5SW00901 15SW00901·F 15ST01001 15ST01001·F
SAMPLE CODE

"

NOT FOUND ' NoTi=6uND 'NORMAL NORMAL NORMAL NORMAL,
SAMPLE DEPTH' 1/1212005 ,111212005 1/1212005 1/1212005 1/1212005 1/1212005
TRANS·1,2'DICHLOROETHENE " 0.3 U 0.3 U
TRANS·1 ;3·DICHLOROPROPENE ' ' 0.3 U 0.3 U
TRANS·1,4·DICHLORO·2·BUTENE 0.5 U 0.5 U
TRICHLOROETHENE ' .. ' ',0.3 U ' 0.3 U
TRICHLOROFLUOROMETHANE 0.3 U 0.3 U
VINYL ACETATE ' 0.5 U 0.5 U
VINYLCHLORIDE 0.3 U 0.3 U
SemivolatileOraanlC8 ualL,
1,2;4;5·TETRACHLOROBENZENE 0.952 'U 1.01 U

,1,2;4·TRICHLOROBENZENE 0.952 U 1.01 U
1,2-DICHLOROBENZENE 0.952U 1.01 ,U

1,3-DICHLOROBENZENE 0.952 U 1.01 U
J ,4,DICHLOROBENZENE 0:952 U 1.01 U
,l,4·DIOXANE 0.952,UJ 1,01 U
1,4·NAPHTHOQUINONE ' 0.952 U 1.,01 U
1,4,PHENYLENEDIAMINE 0.952,U 1.01 U
l·NAPHTHYLAMINE " ..<, ' 0.952 ,U, 1.01 U
2,2'·OXYBIS(1,CHLOROPROPANE) 0.952 UJ 1.01 UJ
2,3;4,a'TETF.lACHLOROPHENOL 0.952 U 1.01 U
2,4,5·TRICHLOROPHENOL 0.952 U 1.01 U
2,4,6-TRICHLOROPHENOL .. 0:952 U 1.01 U
2.4-DICHLOROPHENOL 0.952,U 1.01 U
2,4·DIMETHYLPHENOL 0.952 U 1.01 U
2,4·DINITROPHENOL 0.952 U 1.01 U
2,6-DICHLOROPHENOL 0:952,U 1.01 U
2·ACETYLAMINOFLUORENE 0.952 UJ 1.01 U
2'CHLORONAPHTHALENE 0.952 U, 1.01 U
2'CHLOROPHENOL' 0.952 U 1.01 U '
2·METHYLNAPHTHALENE 0.048 U 0.049 U
2·METHYL?HENOL "- 0.952U 1.01 U
2·NAPHTHYLAMINE, ,0.952 U 1,01 U
2.NITROANILINE 0.952U 1.01 U
2·NITROPHENOL:' 0.952,U 1.01 U
2·PICOLINE ' , , '0,952 ',U, 1.01 U
3&4·METHYLPHENOL ' 0.952 U 1,01 UJ
3,3'·DIGHLOROBENZIDINE 0.952 U ,1.01 U
3,3:·DIMETHYLBENZIDINE' 0.952,UJ 1.01 U
3·METHYLCHOLANTHRENE , ' 0.952. U 1:01 U
3·NITROANILlNE<", ',' 0:952 'U ' 1:D1 U
4,6-DINITR0-2·METHYLPHENOL 0.952 U 1.01 U
~MMINOBIPHENYL 0.952 U 1.01 U
4,BROMOPHENYL PHENYL ETHER 0.952. U , 1.01 U
4,CHLOR0·3·METHYLPHENOL'

, 0.952 U 1.01 U
4·CHLOROANILINE 0:952' U 1.01 U
4-GHL0ROPHENYLPHENYL ETHER ",

,', 0.952 U' 1.01 U
4·NITROANILINE " 0.952 U 1.01 U
4·Nll'ROPHENOL ' , '.':: . 0,952 UJ' ·1.01 U
4,NITROQUINOLlNE.1·0XIDE ' ' 0.952 UR " 1.01 UR
5·NITRO·O·TOLUIDINE 0.952 U 1.01 U

, '

•

" , APPENDIX TABLE'G·2'
RESULTS 'FOR'CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND'GROUNDS AREA)
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CRANE, INDIANA
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APP. ·LEG·2
RESULTS FOR CHEMICALS ANALVZ ".;'SURFACE WATER SAMPLES, ROUND 1

. SWMU 15 (ROAD NO GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA
PAGE 9 OF 30

e--,
.·~,t; .'.' ..!. ~ .:' :, ,.•.. ~"":.

C.~SSI~ICATION 'C"".

STREAM'ORDER
LOCATI()N' '.

SAM~LENUM~ER
SAMPLE CODE·
SAMPLe DEPTH'
7,12'DIMETHVLSENZrAIANTHRACENE
kA-DIMETH'?LpHElr~fHYL.AMrNE

'ACENAPHTHEN!;: ..
A-CE:NAPHTHYIENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMIJE··
BENZO/A)ANTHRACENE
BENZO/A)PYRENE
SENZ01a)f'LLfORANTHENE
BENZO(G.H.IlPERYLENE
BENZOIK)FLUORANTHENI:
BENZYL ALCOHOL
BISI2,CHLOROETHOXVlMETHANE
BIS12-CHLOROETH'?L)ETHER .
BIS/2·ETHVLHEXYUPHTHALATE
BUTYLBENZVLPHTHALATE
CHLOROBENZILATE

,CHRYSENE'
DI·N'BUTYL PHTHALATE
DI,N'OCTYL PHTHALATE
DIALLATE'
DIBENZO/A.H)ANTHRAbENE
QISENZOFURAN .'
DI'ETHvCf5HfHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE
ETHYL. METHANE SULFONATE
F.LUORANTHENE
FLU'bRENI:,'
H'EXACHEOROBENZENI: .
HEXACHLOROBUTADIENE' .
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROEtHANE
HEXACHLOBOPROPENE.
INoENO/1.2.3-CD)PVRENE
ISODRIN·:."··
ISOPHORONE·· .
ISOSAFRQLE' .
KEPONE '.
METHAPYRILENE'
M'ETHYLMETHANE SULFONAfl:
N,NITROSO·DI,N·BUTYLAMINE
IN·NITROSO,Ol:N:!'RCWVlAMINE
N,NITROSODIETHYLAMINE
N·NITBOSODIMETHYLAMINE
N:NITROSODIPHENYLAMINE
N·NITROSOMETHYLETHYLAMINE .

DOWNGRAD j DOWNGRAD DOWNGRAD
SEWER AND OUTFAL SEWER AND OUTFALL 'SEWER AND 'OUTFALL

15SW/SD007 15SW/SD008 15SW/SD009
15SW00701 '·15SW00801. 15SW00901
NOT FOUND NOT FOUND NORMAL

1/1212005' 111212005 111212005
0.952 CJ
0.952U
0.048 U
0.048 U
0.952 U

'0.952 U
0.048 U
0.952 U
0.048 U

.0.048 U
0.048 U
0.048 'U
0:048 ·U
0.952U
0.952 U
0.952 U
0.952 U
0:952U
0.952. U
0.048 U
0.952 U
0.952 U
0.952 U
0.048 U
0.952 U

. '0.952 U

. 0.952 U
0.952 U
0.952 U
0.048 U
0.048 U
0.952 UJ'
'0:952 U

.0;952 UJ'
0.952 U
0.952 U
0.048 U
0.952.U
0.952 U.
0.952·U

0.952 UJ
0.952 UJ
0:952 [J:'

0.952 U
0.952:U

.0.952·U .
0.952.UJ
0.952 U
0.952 U

DOWNGRAD
SEWER AND .OUTFALL

15SW/SD009
15SW00901·F

NORMAL
1/1212005

.;

DOWNGRAD .
SEWER AND.OUTFALL

15SW/S0010
15ST01001
NORMAL
1/1212005

1.01 U
1.01 U

0.33
0.43

1.01 UJ
1.01 U

0.36
1.01 U

1.84
2.38
5,83
2.46
1.72

1.01 U
1.01 U
1.01 U
1.01 J
1.01 U
1:01 U

4.46
1.01 U
1.01 U'
1.01 U

0.46
. 1.01 U

1.01 [J

1.01 U
1.01 U
1.01 U

11.9
0.34

1.01 UJ
1.01 U

1.01 UJ
1.01 U
1.01 U

2.09
1.01 U
1.01 U
1:01 U

1.01 UJ
1.01 U
1.01 U
1.01 U
1.01 UJ
1.01 U
1.01 U
1.01 U
1.01 U

DOWNGRAD
SEWER AND OUTFALL

15SW/SD010
15ST0100l-F

NORMAL
111212005

e
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APPENDIX TABLE G·2
RESULTS Fo.R CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES, ROUND 1

SWMU.15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 10 OF 30

Cl,ASl?IFICATION': DOWNGRAD' . DOWNGRAD DOWNGRAD' '. DOWNGRAQ . DOWNGRAD DOWNGRAD
S:TREAMORDER SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL' SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
LOCATIQ.N " . 15SW/l)D007.' : 15SW/SDOOS' .' 15SwisD009 15SW/SD009 13SW/SD010 15SVY:ISD010
SAMPLE NUMBER '15SW00701 . 15SWOOS01 15SW00901 ' 15SW00901·F 15ST01001 15ST01001·F
SAM·P~ECOo.E '. NOT FOUND' NOT FOUND NORMAL' NORMAL NORMAL NORMAL
SAMPLE·DEPTH;.· 111212003 ." 1f121200S' . 1/1212005' 111212005 1/1212005 111212005
N·NITROSOMORPHOLINE . -, .0.952, U 1.01 UJ
N'NITROSOPIPERIDINE ' . 0;952 U 1.01 UJ
N·NITROSOPYRROLIDINE .0.952 U 1..01 U
NAPHTHALENE . ..

0.048 'U 0.12
, O,O,CHRIETHYL PHOSPHOROTHIOATE 0.952U ' 1.01 U

. O·TOLUIDINE ',,' 0.952 U 1.01 U
P:'IDIMETHYLAMINO AZOBENZENE .. "

0:952 U 1.01 U
PENTACHLOROSENZENE 0.952 U 1.01 U
PENTACHLOROETHANE' , 0;952 U . 1.01 U
PENTACHLORONITROBENZENE ,0.952 U 1.01 U
PHENACETIN

....
0;952,U 1.01 U

PHENANTHRENE '0.048 U 4.73
PHENOL' 0.952 U 1.01 U
PRONAMIDE, 0.952 U 1.01 U
PYRENE,'.. ·0.06 J 8.61
PYRIDINE 0.952 UJ 1.01 UJ
SAF.ROLE· 0.952 U 1.01 U
Pesticides PCBs (ualL)
4,4',000 " 0.048 U 0.05 U
4,4',DDE 0.048 U· 0.05 U
4.4'·DDT· 0.048 U 0.05 U
ALDRIN. , .• ' 0.024 U 0.025 U
ALPHA·SHC 0.024 U 0.025' U
ALPHA'CHLORDANE 0.024. U 0.025 U
AROCLOR'1016 ' . , 0.24 U 0.248 U
AROCLOR·1221 0.24 U, 0.248 U
AROCLOR·1232 .. 0.24 U 0.248 U
AROCLOR·1242 , 0.24U· 0.248 U
AROCLOR·1248 . 0.24 U 0.248 U
AROCLOR,1254 0.24 U 0.248 U
AROCLOR·1260 0.24 U 0.248 U
SETA'SHC ..,' 0.024 U '0.025 U
DElTA·SHC, ' 0.024 U 0.025 U
DIELDRIN' .. ,0.048 U 0.05 U
ENDOSULFAN I 0.024 U 0.025U
ENDOSULFAN II 0.048· U 0.05 U
ENDOSULFAN SULFATE 0.048U 0.05 U
ENDRIN 0.048 U 0.05 U
ENDRIN ALDEHYDE 0.048 U 0.05 U
ENDRIN KETONE 0.048, U 0.05 U
GAMMA,BHC (L1NDANE\ . 0.024 U 0.025 U
GAMMA·CHLORDANE ....... 0.024 U ,0.025' U
HEPTACI1LOfr

.....,
0.024 U 0.025 U

HEPTACHLOREPOXIDE .. " 0.024 U 0.025. U
METHOXYCHLOR 0,24 U 0.248 U
TOXAPHENE VI,U 2.48 U
Herbicides lualL\ ,

12,4,5·T I I 0.04 U' I. 0.04 U I
2,4,5·TP1SILVEX . 0.04 U' 0.04 U

.t() •.......
"

, ~!



• " APPEN.LE G-2. "
RESULTS FOR CHEMICALS ANALYZED I, SURFACE WATER SAMPLES, ROUND 1

. SWMU 1S (ROADS AND GROUNDS AREA) ,
NSWCCRANE'

CRANE, INDIANA
PAGE 11 OF30

., ..

CLASSIFICATION DOWNGRAD ' DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM' ORDER SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
LOCATION 1SSW/SDOO7. '1SSW/SDOOa 15SW/SD009 1SSW/SD009 1SSW/SD010 1SSW/SD010
SAMPLE NUMBER 1SSW00701 1SSW00801 1SSW00901 1SSW00901-F 1S5T01001 15ST01001-F
SAMPLE CODE NOT FOUND NOT FOUND NORMAL NORMAL NORMAL NORMAL
SAMPLE DEPTH 1/121200S 1/121200S 1/121200S 11121200S 1/121200S 1/1212005

, 2,4-0 0.04 U 0.04 U
, DINOSEB 0.04 U 0.04 ,U

HEXACHLOROPHENE' 0.025 U 0.025U
PENTACHLOROPHENOL 0.022 J 0.037 J

"alal,Malals ualL "

ALUMINUM " 61.2 J 606 J'
ANTIMONY ,0.4,);) , 0:27 U
ARSENIC '. .. 0.87 U 0.61 U
BARI,UM :. :.61.7, J 25.4 J
BERYLLIUM" , ';. '. " ." .' ..0.06, U 0.07 U
CADMIUM··' " :," 0.18 U 0.15 U .--
CALCIUM: ..... - . -- 69200 J 30400 J
CHROMIUM:·'· 0.97 U ,1.3 J

. COBALT 1.7 J 0.53 U
COPPER- 1;3 J 2.6 J
IRON 911 J 764 J
lEAD: 0.387 U 1.6 J
MAGNESIUM: : ' 12700 J 8600 J
MANGANESE: ' . 401 48.1
MERCURY 0.043 U 0.05 U
NICKEL' '". ," 0.88 U 1.9 J
POTASSIUM 1350 J 2250 J
SElENIUM,'

" '-- 0.66 U 0.65 U
SILVER " ", 0.07 U 0.04 U

. :',

.','';.,.' ; !."

.,:."
';"'

•

",;.:

.·1< ';;" .. ~..

.. ~ .-



APPENDIX TABLE G·2
RESULTS FOR CHEMICALS ANALYZED' IN ALL SURFACE WATER SAMPLES. ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
'NSWC CRANE

CRANE. INDIANA
PAGE 12 OF 30

Field Parameter

CLASSIFICATION· DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER S'EWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL
LqCATION· . 15SW/SD007 15SW/SD008 15SW/SD009 15SW/SD009 15SW/SD010 15SW/SD010
SAMPLE NUMBER 15SW00701 .15SW0080.1 15SW00901 15SW00901·F 15ST01001 15ST0100l·F
SAMPLE CODE NOT FOUND NOT FOUND . NORMAL NORMAL NORMAL NORMAL
SAMPLE DEPTH 1/1212005 111212005 1/1212005 1/1212005 111212005 1/1212005
SODIUM. 74400 J. 15600 J
THALLIUM 0.08 U 0.12 U
TIN 0.07 U 0.35 U
VANADIUM .. 1.14 U 1.4 J
ZINC 18.5 J 26.7 J
Dissolved Metala ualL
ALUMINUM, FILTERED 8.35 U 29.6·J

. ANTIMONY, FILTERED 0.085 U 0.085 U
ARSENIC, FILTERED 0.047 U 0.047 U
BARIUM, FILTERED 61.1 J 18.7 J
BERYLLIUM, FILTERED 0.02 U 0.02 U
CADMIUM, FILTERED 0.04 U 0.039 U

. CALCIUM, FILTERED 70300 J 30400 J
CHROMIUM, FILTERED 0.87U 0.98 U
COBALT, FILTERED 2 0.27 J
COPPER, FILTERED 1.8 J 1 J
IRON, FILTERED .425 J 120 U
LEAD, .FILTERED 0.193 U 0.069 U .
MAGNESIUM, FILTERED 15400 10000
MANGANESE, FILTERED 394· 31
MERCURY; FILTERED. 0.03 U 0.036 U
NICKEL, FILTERED·.. 3.2 J 2 J
POTASSIUM, FILTER ED 1560 J 2260 J
SELENIUM, FILTERED 0.46 U 0.45 U
SILVER,FILTERED 0.03 U 0.028 UJ
SODIUM,FILTERED . 75000 J 16100 J
THALLIUM, FILTERED 0.05 U 0.07 U
TIN; FILTERED 0.2 U 0.15 U
VANADIUM, FILTERED 1.14 U 1.14U

ZINC, FILTERED. ". 20.2 J 2.1 J
Field Parametera_.
DISSOLVED OXyGEN • METER (mg/L) ... .- . 10.14 10.38
OXIDATION ,REDUCTION POTENTIAL (MV . _. -6.8 32.7
PHHS.U.) ,. 7.03 7.84
SPECIFIC CONDUCTANCE: MS/CM 0.522 . 0:237
TEMpERATURE (C) .10.48 12.94
TURBIDITY NTU 8.3 35 .

. ..

'\','

•• "'.: e; •~
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RESULTS FOR CHEMICALS ANALYZE ~"L. SURFACE WATER SAMPLES, ROUND 1
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
F'AGE.13 OF 30

•
CLASSIFICATION'.
STREAM'ORpeif' ....

LOCATION.
SAMPLE NUMBER: .
SAMPLECobe, '
SA;'1F'Le ;[lEPTH:
Volatile' Organics (uglL) " .
f,1;1;2-TETRAcHLOROETHANE·
1,1,1C:TRICHLOROETHANE" .
1.",2.2·TETRACHLOROETHANE
1,1;2,tRiCHLOROETHANE·
1,.1·OICRLOROETHANE.
.1,1·DICHLOROETHENE
.1 ;2,3·tRlCHLOROPROPANE
J,2·0IBROMO·3·CHLOROPROPANE .
1.2·0IBFlOMOETHANE
1,2·0ICHlOROETHANE
1;2;OlCRLOROPROPANE
2·BUTANONE'

. ,2+lEXANONE ;.
3·CHl.:Ol'lOP.FlbPENE .
4-METHYL·2-PENTANONE
ACETONE,:,; .. , '.
ACETONITRILE .,:.'
ACROLEIN:>..
ACRYLONITRILE,...
BENZENE",';.'
BROMODICHLOROMETHANE
BR01Vloi"ORM,,.,
BROMOMETHANE: .
CA~BON·DISUl;FIClE .' .
.CARaoN,TETRAC.HLORIOE
'C8Lb'ROBENZENE
CHLORClOIBROMOMETHANE
CHLOROETHANE.
CHlOROEORM,,;
CHLClROMETHANE:" .'
CHL(jROPRENE'.: .,: ....

. 'CIS-1,2'DICHLOROETHENE
eIS·1,3:I5TCHLOROPROPENE' .
OIElROMOMETHANE·
OICHLOROblFLuOROMETHANE
etHYL'METHACRYLATE
ETHYLBENZENE;
ISC>SOlANOl:: ,., ..../.

., METHAC'RYLONITRILE·
METHYUOOIOE ' ..:
METHYL METHACRYLATE
IvfETW!?tE11t:SUTYC'ETHER
METHYLENE CHLORIOE
PROPIONITRILE .:
STYRENE'
TETRACHLOROETHENE
TOlUENE'" ..
TOTAL: XYLENES

DOWNGRAD DOWNGRAD -i' DOWNGRAD
SEWE:R. At'<IO.()!JTFALL SEWER AND OUTFAL S.EWER AND.OUTF.ALL

15SW/SD011 . . 15SW/SD011' 15SW/SD012
15S':01101 .. 15ST01101·F 15ST01201
NORMAL' ··NORMAL NOT FOUND
111212005· 1/1212005 1/1212005

0:3 U
0.3 U
0.3 U
0.3 U
0.3 U
0.3' UJ
0.3U
0.3. U

.0.3 U
0.3. U

.0.3 U
0;5.U
0;5 U

0.5 UJ
0.5 U
0.5 U
20 UR

. 0.5 UR
0.5 U
0,3 U
0.3 U·

.. 0.3 U
0.3 UJ.
0.3 U
0.3 U

'0.3 U
0,3· U

.0.5 U
0.3 U

. 0.3' U·
0.5 U
b.3 U
0.3 U
b.3U
0.3 :U
0.5 U.·
.0.3 U
20'UR
0.3 U
0.5 U
0;5 U
0.5':U
0:3:.UJ

·20.UR.
0.3:.'U·

·.0:3,U·"
.'. 0:3'U .

0.3 U

DOWNGRAD .DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TRIBUTARY TRIBUTARY TRIBUTARY rRIBUTARY TRIBUTARY TRIBUTARY
15SW/SD005 15SW/SD005 15SW/SD013 15SW/SD013 15SW/.SD016 15SW/SD016
15SW00501 . 15SWOO501.F 15SW0130f 15SW01301·F 15SW01601 15SW01601-F
NORMAL NORMAL NORM~L NORMAL NORMAL NORMAL
1/11/2005 111112005 1/11/2005 1/11/2005 1/11/2005 1/11/2005
.,

.0.3.U 0.3 U 0.3 U
0.3 ·U 0.3 U 0.3 U
0.3U 0.3 U 0.3 U
0.3 U 0.3·U 0.3 U
0.3' U 0.3 U 0.3 U
0.3 UJ 0.3 UJ 0.3 UJ
'0.3 U 0.3 U 0.3 U
0.3 U 0.3 U 0.3 U
0;3 U 0.3 U 0.3 U
0.3 U 0.3U 0.3 U
'0.3 U 0.3 U 0.3 U
0.5 U 0.5 U 0.5 U
0.5U 0.5 U 0.5 U
0.5: UJ . 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U

. 0;5' U 0.5 U 0.5 U
·20UR .. 20 UR 20 UR
0;5 Ufl 0.5 UR 0.5 'UR .

.0.5 U 0.5 U 0.5 U
0.3 U. 0.3 U 0.3 U
0.3 U 0.3U 0.3U
0.3 U 0.3 U 0.3 U
0.3 UJ 0.3 UJ 0.3 UJ
0.3 U 0.3 U 0.3 U
0.3 U. 0.3. U 0.3 U
0.3U· 0.3 U 0.3 U
0;3U 0.3 U 0.3 U
0.5 U 0.5 U 0.5 U"
0.3' U 0.3 U "·0.3 U'
O,3'V' .' 0.3 U 0.3 U

'0.5 U 0:5 U' 0.5 U
0;3 U 0.3 U 0.3 U
0.3 U' 0.3 U 0.3 U
0.3. U 0.3 U' 0.3 U

'0.3 U 0.3 U 0.3 U
0.5 U 0.5 U 0.5 U
0.3 U 0.3 U 0.3 U
20 UR 20 UR 20 UR
0.3 U 0.3 U 0.3 U
0.5 U 0.5.U 0.5 U
0.5 U 0.5 U 0.5 U

·0.5 U' 0.5 U 0.5.U
0.3 UJ 0.3UJ 0.3 UJ
20UR· . 20 UR. 20 UR
0.3 U . ,,"'- 0.3 U 0.3 U.
0.3· U'- .0.3 U 0.3U
0.3U '. 0.3U 0.3 U
0.3 U 0.3 U .0.3 U

;. ". ......: ..



. APPENDIX TABLE G·2
RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CR-ANE, INDIANA
PAGE 14 OF 30

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SEWER. AND. OUTFALL SEWER AND oiitFALL SEWER AND OiJtFAL.L 'TRIBUTAFlY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY
tOCA.TION . 1SSW/SD011' 1SSW/SD011 1SSW/SD012 1SSW/SDOOS ISSW/SDOOS ISSW/S0013 1SSW/SD013 ISSW/SD016 ISSW/SD016
SAMPLE NUMBER 1SST01101 15ST01 1OH 1SS;-0120" 1SSWOOSOI 1SSWOOS01·F 1SSW01301 1SSWOI301·F ISSW01601 1SSWOI601·F
SAMPLE.COCE

.'.
NORMAL .NORMAL· NOT FOU.NQ NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SAMPLE DEPTH 1/12i200S 1/12i200S 1/1212005 1/11/2005 1/11/2005 . 1/1 1/2005 1/11/200S 1/11/2005 1/11/2005
TRANS·1,2'DICHLOROETHENE 0.3 U 0.3 U' '0.3 U 0.3 U
TRANS·1:3·DICHLOROPROPENE 0.3 U· 0.3 U 0.3 U 0.3 U
TRANS·1,4·DICHLORO·2·BUTENE 0.5 U 0.5 U 0.5 U 0.5 U
TRICHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U
TRICHLOROFLUOROMETHANE 0.3 U 0.3 U' 0.3 U 0.3 U
VINYL ACETATE 0.5 lJ 0.5 U 0.5 U 0.5 U
VINYL CHLORIDE· .• 0.3U· 0.3U 0.3 U 0.3 U
Semlvolatlle.Orgsnlca (uRiLI
1·,2,4,5·TETRACHLOROBENZENE 1.03 U 0.962 U 0.96 U 0.98 U
1,2,4'TRICHLOROBENZENE 1.03 U 0.962 U 0.98 U 0.98 U
1,2.DICHLOROBENZENE 1.03 U 0.962 U 0.98 U 0.98 U
1;3.DICHLOROBENZENE 1.03 U 0.962 U 0.98 U 0.98 U
1,4'DICHLOROBENZENE 1;03 U 0.962U 0.98.U .0.98 U
1.4'OIOXANE 1.03 UJ 0.962 UJ . 0.98 UJ 0.98 UJ
lA·NAPHTHOQUINONE . 1:03 U 0.962 U 0.98 U 0:98 U
1.4-PHENYLENED.lAMINE 1.03 U 0.962 U 0.98 U 0.98 U

. 1·NAPHTHYLAMINE· 1.03 U 0.962 U 0.98 U 0.98 U
2,2'·OXYBIS ,1'CH 'OROPROPANE 1.03 UJ 0.962 UJ 0.98 UJ 0.98 UJ
2,3,4.6·TETRACHLOROPHENOL 1.03 UR 0.962 U 0.98 U 0.98' U
2;4,5·TFlICHLOROPHENOL 1.03 UR 0.962 U 0.98 U 0.98 U
2;4;6·TF,lICHLOROPHENOL 1.03 UR . 0.962 U 0.98 U 0.98 U
2.4.DICHLOROPHENOL 1.03 UR 0.962.U 0.98 U 0,98 U
2.4·0IMETHYLPHENOL 1.03 UR . . 0.962 U 0.98 U 0.98 U
2.4·DINITROPHENOL 1.03 UR 0.962 U 0.98 U 0,98 U
2,6·0ICHLOROPHENOL· 1.03UR 0.962 U 0:98 U 0.98. U
2·ACETYLAMINOFLUORENE 1.03 UJ 0.962 UJ 0.98 UJ 0.98 UJ
2·CHLORONAPHrHALENE 1.03 U· . 0.962 U 0.98 U 0.98 U
2.CHLOROPHENOL . 1.03 UR 0.962 U 0.98 U 0.98 U
2·METHYLNAPHTHALENE 0,053 U 0.048U 0.05 U 0.049 U'
2·METHYLPHENOL 1.03 UR . 0.962 U 0.98 U 0.98 U
2·NAPHTHYLAMINE . '. 1'.03 U .0:962 U 0:98 U 0.98 U
2·NITF,lOANILINE .1,03 U 0.962 U '0.98 U . 0.98 U
2'NITROPHENOL- . 1.03 UR 0.962 U 0.98 U 0.98 U
2·PICOLINE· . , 1.03U 0.962 U 0.98 U 0.98 U
3&4·METHYLPHENOL· 1.03 UR 0.962 U 0.98 U 0;98 U
3,3'·DICHLOROBENZIDINE 1.03 U 0.962 U 0.98 U 0.98 U
3,3'·OIMETHYLB.ENZIOINE '.1:03' UJ .' 0.962.UJ . 0.98 UJ 0.98 UJ
3·METHYLCHOLANTHRENE 1.03 U 0:962 U 0.98 U 0.98 U
3·NITROANILINE·· . 1.03U 0.962 U 0.98 U 0.98 U
4,6-DINITRO·2·METHYLPHENOL 1.03 UR 0.962 U 0:98 U 0.98 'U
4·AMINOBIPHENYL· .' .': 1.03 U 0.962 U 0.98 U 0.98 U
4·BROMOPHENYL PHENYL ETHER 1.03 U 0.962 U 0.98 U 0.98 U
4'CHLORO'3,METHYLPHENOL '1.03 UR .... 0.962 U '0.98 U 0.98 U
4·CHLOROANILINE 1;03'U '0;962 U 0.98 U 0.98 U
4·CHLOROPHENYt PHENYL ETHER 1:03 U ' ..: '. 0:962 U 0.98 U 0.98 U
4·NITROANILINE . 1.03·U· ' .. ;.: .... 0.962 U 0.98' U .0.98 U
4·NITROPHENOL 1.03·UR. .0.962 UJ 0.98· UJ 0.98 UJ
4-NITROQUINOLlNE·1·0XIOE . 1.03 UR 0"", '. ·0.962 UR .' . 0.98 UR 0.98 UR
5·NITRO·O·TOLUIDINE 1.03 U . 0.962 U 0.98 U 0.98 U

.,' .•" .•.,
. ,":

;: •)
......
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RESULTS FOR CHEMICALS ANALYZE "'_ SURFACE WATER SAMPLES, ROUND 1
SWMU 1S(ROADS AND GROUNDS AREA) .

NSWC CRANE
CRANE, I.NDIANA

PA.GE 1S OF 30.

•
".' . "~ - .':"

CLASSIFICATION DOWNGRAD OOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGJ:lAD DOWNGRAD
STREArioROER . SEWER AND OUTFALL SE\V~RAND OUTFALL SEWeR AND OUTFALL TRIBUl:ARY TRIBUTARY TRIBUTA'RY . TRIBUTARY TRIBUTARY TRIBUTARY
LOCATION . . " .... , '; sSW/S0011 .. 1SSW/SD011 . .. . 1ssw/soil12' . 1SSW/SDOOS lSSW/SOO05 1SSW/SD013 1SSW/SD013 'lSSW/SD016 15SW/SD016
SAMPLE NUMBER

n"
1515"01101 1SST01'101.F . 1SST0120; 1SSWOOS01 1SSW00501.F 1SSW01301 1SSW01301,F 1SSW01601 15SW01601·F

SAMPLE'CODe: ..NORMAL NORMAL NOT FOUND NORMAL NORMAL NORMAL. NORMAL NORMAL· NORMAL
SAMpLE DEPTH 1/121200S ;/;21200S 1/121200S 1/11/200S 1111/2005 111112005 111112'005 1/11/2005 1/1112005·

. 7;12·DIMETHYLBENZ A ANTHRACENE 1,03 U 0.962 U 0.98 U 0.98 U
A,A'DIMETHYlPHENETHYLAMINE 1'.03 U 0.962 U 0.98. U 0.98 U
ACENAPHTHENE 0.053 U 0.048.U 0.06 J 0.049 U
ACENAPHTHYLENE '0.053 U 0.048 U 0.05 U 0.049 U
ACETOpHENONE 1.03 U 0.962 U 0.98 U 0.98 U .
ANILINE'.,: .: 1.03 U 0.962 U 0.98 U 0.98 U
ANTHRACENE " 0;2 0.048 U 0.05 U 0.049 U
ARAMITE" .. 1.03 U 0.962 U 0.98 U 0.98 U
BENZO A ANTHRACENE " 1.04 0.048 U 0.05 U 0.13
BENZO A)PYRENE ·1.62. 0.048 U 0.05 U 0.14
BENZO B FLUORANTHENE' .' 3.6 0.048 U 0.05 U 0.28
BENZO G;HiI PERYLENE 1.77 . 0.048 U 0.05 U 0.13
BENZO K)FLUORANTHENE 0.96' 0:048 U 0.05 U 0.'1

. BENZYL'AlCOHOL 1.03 U . 0:962 U 0.98 U 0.98 U
BIS(2·CHLOF,lOETHOXY)METHANE 1.03 U 0.962 U 0.98 U 0.98 U
BIS 2·CHLOROETHYL ETHER· 1-:03 U 0.962 U 0.98 U 0.98 U'
BIS(2·ETHYLHEXYL}PHTHALATE 1.03 U 0.962 U 0.98 U 0.98 U
BUTYL BENZYL PHTHALATE 1.03U 0:962 U 0.98 U . 0.98 U

. CHLOROBENZILATE 1.03 U 0.962 U 0.98' U 0.98 U
CHRYSENE . 2.75' 0.048 U 0.05 U 0.25'
DI·N,BUTYL PHTHALATE 1.03·U 0.962 U 0.98 U 0.98 U
DI'N'OCTYL PHTHALATE 1.03 U 0.962 U 0.98 U .0.98 U
DIALLATE . 1.03·U 0.962 U 0.98 U 0.98' U
DIBENZO(A,H)ANTHRACENE 0.3 0.048 U 0.05 U 0.049 U
DIBENZOF.URAN 1.03 U 0.962 U 0.98 U 0.98 U
DIETHYL PHTHALATE .. 1.03 U 0.962 U 0.98 U 0.98 U
DIMETHYL PHTHALATE 1:03 U 0.962 U 0.98 U '0.98 U
DIPHENYLAMINE 1.03U 0.962 U 0.96 U 0.98 U
ETHYL· METHANE SULFONATE 1.03: U 0.962 U . 0.98 U 0.98 U
FLUORANTHENE' '. . 4.84::,: 0.048 U 0,1' 0.81
FlUORENE: y'. 0.08' J .. 0.046 U 0.05 U 0.049 U
HEXACHLOROBENZENE 1:03 UJ .. 0.962' UJ 0.98UJ 0.98 UJ
HEXACHLOROBUTADIENE 1.03 U 0.962 U 0.98 U 0.98 U
HEXACHLOROCYCLOPENTADIENE ·1.03UJ 0.962 UJ 0.98 UJ 0.98.UJ
HEXACHLOROETHANE, " .1.03 U 0.962U 0.98. U 0.98 U
HEXACHLOROPROPENE .1.03 U 0.962 U 0.98 U 0.98 U
IND.ENO .1,2,3-CD PYRENE 1.5 0.048 U 0.05 U 0.09 J
ISODRIN .., 1.03 U 0.962 :U 0.98 U 0.98 U
ISOPHORONE 1:03'U· 0.962 U 0.98 U 0.98 U
ISOSAFROLE . 1.03 U 0.962 U' 0.98 U 0.98 U
KEPONE /: ~ .. 1.03, UJ 0.962 UJ 0.98 UJ 0.98 UJ
METHAPYRILENE .- ,.. . .1.03' UJ 0.962 UJ 0.98.UJ 0.98 UJ
METHYt:METHANE'SULFONATE ...... '1,03'.8';". .. 0.962·U:· 0.98' U 0.98 U
N·NITROSO·DI.·N·BUTYLAMINE 1.03 U. 0.962 U 0.98' U . 0.98 U
N'NITROSO·D!.N·PROPYLAMINE 1;03 U' 0.962U 0.98 U 0:98 U
N.NITROSODIETHYLAMINE ·1.03:U 0:962'U 0:98U .' . 0.98 U
N·NITROSODtMETHYLAMINE 1.03·.UJ .0.962 'UJ' .. ' 0.98 UJ 0.98 UJ
N·NITROSODIPHENYLAMINE '..1:03U . ...... 0.962 U . ' 0.98U 0.98 U
N·NITROSOMETHYLETHYLAMINE 1.03 U 0.962 U 0.98U 0.98 U
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APPENDIX TABLE G·2
RESULTS FOR CHEMICALS ANALYZED IN ALL'SURFACE WATER SAMPLES. ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA) .
NSWCCRANE

CRANE. INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD' . DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
!?TREA~;,q~D.Ei:l , . ,SEWER A~D qUTFALL SEWER Ar-jD OUtFALL SEWER AND OUTFALL TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY
LOCATION' : 15SW/SD011 .15SW/SD011 15SW/SD012 15SW/SD005 15SW/SD005 155W/SD013 15SW/SD013 15SW/SD016 15SW/SD016
SAMPLE NUMBER 15ST01.101 .15ST01101·F. 15ST01201 15swoo501 15SW00501·F 15SW01301 15SW01301·F 15SW01601 15SW01601·F
~',\MPLl~ C,ODE NO.RMAL. NORMAL NOT FOUND' NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMF!LE',DEPTH 111212005 1/1212005 111212005 1/11/2005 1/11/2005 1i11/2005 1/11/2005 1/11/2005 1/11/2005
N.NITROSOMORPHOLINE '1.03·'U " 0,962 U ·0.98 U 0.98 U
N·NITROSOPIPERIOINE 1;03:U 0.962 U 0.98 U 0,98 U
N'NITROSOPYRROLIOINE . 1;03 U 0,962 U 0.98 U 0.98 U
NAPHTHALENE' 0.053 U 0.048 U 0,05 J 0,049 U
O,O,O;TRIETHYL PHOSPHOROTHIOATE 1.03 U 0.962 U 0.98 U 0.98 U
O·TOLUIDINE .... /1;03 U 0.962 U 0.98. U 0.98U
P·(DIMETHYLAMINO)AZOBENZENE . 1.03U 0.962 U 0.98 U 0.98 U
PENTACHLOROBENZENE 1;03 U 0.962 U 0.98 U 0.98, U
PENTACHLOROETHANE • '. 1.03 U 0.962 U 0.98 U 0.98 U
PENTACHLORONITROBENZENE 1.03U 0.962 U 0.98 U 0.98 U
PHENACETIN....,:· . 1.03 U ,0.962 U 0.98 U 0.98 U
PHENANTHRENE 2:48 . 0.048 U 0.06 J 0.34
PHENOL:.' 1.03'UR 0.962U 0.98 U 0.98 U
PRONAMIOE 1.03 U 0.962 U 0.98 U 0.98 U

. PYRENE 5,55" 0.05 J 0,09 J 0.57
PYRIDINE :., 1.03 UJ 0.962 UJ 0.98 UJ . '0.98 UJ

, SAFROLE ',' : .. ; 1.03U· 0.962 U ,0.98 U 0.98U
Pesticides PCBs· (ug/L)
4,4'·000" . 0.056 U . 0.048 U 0.054 U
4,4'·ODE 0.056 U 0,048 U 0.054 U
4;4'·DDT. '. 0.056 U 0.048 U 0.054 U
ALDRIN ....... 0.028 U 0.024 U 0.027 U
ALPHA'BHC' . 0.028: U 0.024 U 0.027 U
ALPHA·.CHLORDANE 0.D28 U 0.024 U 0.027 U
AROCLOR'1016' .. 0.28 U 0.245 U 0.24 U.. 0.27 U
AROCLOR·1221 ' . 0.26 U 0,245 U 0.24 U 0.27 U
AROCLOR.1232 0.28U 0.245 U 0.24 U 0.27 U
AROC[OR.1242 0,28 U 0.245 U· 0.24 U 0.27 U
AROCLOR·1246 0.28 U. 0.245 U 0.24 U 0.27 U
AROCLOR.1254. '. 0.28·U 0.245 U 0.24 U 0.27 U
AROCLOR·1260 0,28 U 0.245 U 0.24 U 0.27 U
SETA·SHC . :. ' 0,028 U 0.024 U 0.027 U
DELTA·SHC .Y.< 0.028 U 0.024 U 0.027 U
DIELDRIN, . , ::. 0.058 U . 0.048U 0.054 U
ENDOSULFAN I' 0.028 U ,'. 0.024U 0.027 U
ENDOSULFAN II . '0.056 U .,' 0.048 U 0.054 U
ENDOSULFAN SULFATE 0.056U .',". 0.048 U 0.054 U
ENDRIN'r',;·.:: . 0.056U r- 0.048 U 0.054 'U
ENDRINALDEHYDE 0.056,U 0.048 U 0.054 U
ENDRIN·KETONE 0.056.U 0.046 U 0.054 U
GAMMA·SHC (LINDANE) 0.028 U 0.024 U 0.027 U

. GAMMA·CHLORDANE 0.028 U 0.024 U 0.027 U
HEPTACHLOR' 0,028 U .. 0:024U 0.027 U
HEPTACHLOR EPOXIDE . ' 0.028U 0.024',U 0.027 U
METHOXYCHLOR c-0.28 U l: .' ., 0.24.U 0.27 U
TOXAPHENE ':2.8.U ; .. ',' .:'.' :-_ ....... ~ ;.': 2.4 U " 2,7 U
Herbicides ualL ' .: .~ : ' ... :'. .": '~

2.4.5·1':-.-...· I ,:0;04 U' ' .. I ;':::.' .0.04 U 0.04 U. I
2.4,5·TP. SILVEX I .. 0:04 U' I I I O,04.U I 0.04 U

e) e) .•".:)
~
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r RESULTS FO.R CHEMICALS ANALYZ __ ~,iURFACE WATER SAMPLES, ROUND 1
. SWMU lS (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE, INDIANA
PAGE 17 OF 30

e
CLASSIFICATION . DOWNGRAD DOWNGRAD· DOWNGRAD DOWNGRAD' DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SEWER AND OUTFALL SEWER AND OUTFALi SEWER AND OUTFALL TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY
LOCATION 15SW/SD011 lSSW/SD011 lSSW/SD012 lSSW/SDOOS lSSW/SDOOS lSSW/SD013 15SW/SOO13 lSSW/SD016 lSSW/SD016
SAMPLE NUMBER 15STOll0l .15ST01101-F 1SST01201 15SWOOSOl lSSWOOS01-F. lSSW01301 15SW01.301·F 1SSW01601 15SW01S01-F
SAMPLE CODE. NORMAL NORMAL NOT FOUND NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DEPTH 1/1212005 1/1212005 1/121200S 1/11/200S '1/11/200S 1/11/200S 1/11/2005 1/1112005 1111/200S
2,4·D 0.04 U 0.04 U 0.04 U
DINOSEB 0.04 U 0.04 U 0.04 U
HEXACHLOROPHENE 0.Q25 U 0.Q25 U 0:025 U
PENTACHLOROPHENOL 0.033 J 0.028 J 0.065 J
TotalMetala uaiL
ALUMINUM· ..., 500 J 130 J 586 J 1850 J
ANTIMON¥:".;·. 0.27, U 0.25 U 2.5 J 0.23 U
ARSENIC' •.... 0.54 U 0;5.U 1 U' 1.2 U
BARIUM' '79.4 J 84.1·J 162 J 55.6 J
BERYLLIUM' 0.04 U 0.04 U 0.03 U' 0.15 U
CADMIUM 0.18 U 0:13 U 0.5 U 0.12 U
CALCIUM:-- 96300 J 86900J . 96900 J 64100 J
CHROMIUM ;' 3.6 J 0:6 U 1 U 3.5 J
COBALT. .. 0.53 U 0.91 U 1.4 J 3.7 J
COPPER•..... 8.1 J 1.1 U 4.9 J 3.4 J
IRON'·:' " ' .976 J 431 J 2660 J 2700 J
LEAD: 1.8 J ; 0.327 U 2.3 J 2.5 J
MAGNESiUM··.... 18900 J 16100 J 15400 J 12600 J
MANGANESE 38.5 J 242 463 308
MERCURV,·. -.'. 0.052 U 0,036 U 0:034 U 0.044 U
NICKEL. ... .. 2,3 J 1,5 J 1,9 J 7.6 J
POTASSIUM: •. · . 8500 J 2230 J 2840 J 2300 J.
SELENIUM 0.45 U 0.46 U . 0.75 U 0.38 U
SILVER· '.: 0;07 U 0,03 U 0.028 UJ 0.028 UJ

",,,,

..

/'"

'.
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Field Parsmaters

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SEWER AND OUTFALL SEWER AND OUTFALL SEWER AND OUTFALL TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY
LOCATION 15SW/SDOll 15SW/SDOll . 15SW/SD012 15SW/SD005 15SW/SD005 15SW/SD013 15SW/SD013 15SW/SD016 15SW/SD016
SAMPLE NUMBER 15ST01101 15ST011 01-1" . 15ST01201 . 15SW00501 15SW00501-F 15SW01301 15SW01301-F 15SW01601 15SW01601-F
SAMPLE'CODE NORMAL NORMAL NOT FOUND NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DEPTH 111212005 1/1212005 1/1212005 1/11/2005 1/.11/2005 . 1/1112005 1/11/2005 . 1/1'1/2005 1/11/2005
SODIUM '135000 J 64700 J 15700 J 46500 J
THALLIUM 0.08 U 0.07 U . 0.09 U 0.11 U
TIN 0.33 U 0.048 U 0.048 U 0.06 U
VANADIUM 1.6 J 1.14 U 1.2 J 3.8
ZINC 33,4 J 9,2 J 61,3 J 26 J
Dlaaolved Metala (ulliL .
ALUMINUM, FILTERED 10.1 J 8.35 U 8.35 U 21,9 J
ANTIMONY, F.ILTERED 0.085 U 0,085 U 1,8 U 0.085 U
ARSENIC, FILTERED 0.047 U 0.17 U 0.33 U 0.07 U
BARIUM, FILTERED 88.8J 80 J 149 J 47,2 J
BERYLLIUM, FILTERED '0.02 U 0.02 U 0.02 U 002 U
CADMIUM, FILTERED 0.039 U 0.04 U 0.33 U 0.15 U
CALCIUM; FILTERED 99600 J 83400 J 99600· J 61800 J
CHROMIUM, FILTERED 3.4 J. 0.49 U 0.32 U 0.5 U
COBALT, FilTERED 0.27 J 0,96 J 1.1 2.6
COPPER, FILTERED 5 J 1,7 J 2 J 2.7 J
IRON, FILTERED 422 J' 359 J 952 J 166 U
LEAD, FILTERED . 0.122 U 0.206 U 0.199 U 0,123 U
MAGNESIUM, FILTERED 21700 18000 16000 12100
MANGANESE, FILTERED. 4.7 J 227 437 260

. MERCl:IRY,FILTERED 0.038.U 0.037 U 0.03 U . 0.049 U
NICKEL, FILTERED 4,3 J 3.3 J 3.4 J 6.6 J
POTASSIUM, FILTERED 7590J 2420 J . 2720 J 1900 J
SELENIUM, FILTERED· 0.34 U 0,54 U 0.67 J 0.31 U
SILVER; FILTERED 0.028 UJ 0,028 UJ 0.Q28 UJ 0.028 UJ
SODIUM, FILTERED 141000J 64500 J 15300 J 49300 J
THALLIUM, FILTERED 0.043 U 0.06 U 0.08 U 0.08 U
TIN; FILTERED . 0.3 U 0.16 U 0,048 U 0.23 U
VANADI M, FILTERED 1.14U 1.14 U 1,14 U 1.14 U
ZINC,·FllTERED 5 J 7,1 J 41.1 J 4.3 J
Field Paramaters
DISSOLVED OXYGEN - METER (mg/Lj 9.66 . 9:53 10.39 11.08
OXIDATION REDUCTION POTENTIAL MV ·115,5 24.3' -0.1 79,3
PH S;U, 7,61 7.64 7,7 7,86
SPECIF,'IC CONDUCTANCE (MSlCM). 0.946 1,06 0.763 0.771
TEM8ERATURE (C ) 13.33 11,41 9.64 10.27
TURBIDIT:Y (NTUI 12 9,1 370 140

"

" ~':',' .

'; ;
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RESULTS FOR CHEMICALS ANALYZE ...::'SURFACE WATER SAMPLES, ROUND 1

SWMU 1S (ROADS AND GROUNDS AREA) ,
NSWC CRANE

CRANE, INDIANA
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........
CLASSIFICATION" . D0"YNG~~D "D~WNGRAD DO».'N.G.R!,D DO.'wVNGRAD' DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAr;(OROER' , ,TRIBUTARY TRIBUTARY , TRIB,UTARY TRIBUTARY TRIBUTARY TRIBUTARY Tl!RKEY CREEK TURKEY CREEK TURKEY CREEK
~~c::.ATiolr:·,,' ,,' , 1SSW/SOO17 15swisooi7 15SW/S0018 1SSW/SD018, 1SSW/SDOl 9, 1sswisD019 1SSW/SDOOl 1S,SW/SDOOl . 1SSW/SD002
SAMPLE,NUMBER 1SSW01701 1SSW0170i.F ' 1SSW01S0l' 1SSWOl 801-F 1SSW01901 1SSW01901-F 1SSW0010l 1SSW0010l·F 1SSW00201
SAMPLE CODE "',' .- NORMAL NORMAL NORMAL NORMAL ' NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DI!PTH, 1/11/200S, lh1/200S' , 1/9/200S 1/9/200S 1/9/200S 1/9/200S 111 1/200S . 1/11/200S 1/11/200S

'Vcilatlla'OrQanlcs UQ/L ,: ,

1,U;2.TETRACHLOROETHANE' 0.3,U. 0.3 V 0;3 V, 0.3 V' 0.3 V
l,1,1.TRICHLOROETHANE 0;3·V'· -" . 0.3 U 0.3·V 0.3 V 0.3 V
1,h2,2.TETRACHLOROETHANE, . 0.3U ,0.3 V ,'0.3 V 0.3 V 0.3 V
1,1;2'TRICHLOROETHANE,' ·0.3,U " "0.3 V '0,3 V 0.3 V 0.3 V
1;r;DICHLOROETHANE ',' " ·0.3'V, .. .0.3 V ,0.3 V ' 0.3 V 0.3 V
r,1,DICHLOROETHENE 0;3 UJ 0.3: V, 0.3 V' 0.3 VJ 0.3 VJ
.1;2,3'TRICHLOROPROPANE ,'0:3 U 0;3 ,V ·:0.3 V 0.3 V 0.3 V
1:2'DIBROMO'3-CHLOROPROPANE ' 0;3:U 0;3 V 0.3 V" 0.3, V 0.3 V
1,2·DIBROMOETHANE 0.3U ' ,0.3 U ~ •0:3 V 0.3 V 0.3 V
1,2·DICHLOROETHANE '0.3 U" 0.3 V • ,0.3 U 0.3 V 0;3 V'
r,2'DICHLOROPROPANE . ·0.3·,U· 0.3 V, 0.3 V 0.3 V 0.3' V
2'BVTANONE"" " O.S U 0.5 V ·O.S V 0.5 V,' O.S V
2·HEXANONE . ,0.5 ,U, O.S,V O.S U ·0.5. U ,0.5 U
3-CHLOROPROPENE" ' O.SUJ O.SV O.S V 0.5 VJ 0.5 VJ
4'METHYl'2'PENTANONE' . 0.5,U, 0.5 U . ,0.5 V· 0;5 V 0.5 V
ACETONE,.: .. ;,' 0.5 U ' 0.5 VJ 0.5,VJ 3.1 J 4 J
ACETONITRILE" 20 VR' 20 VR, 20 VR 20 VR 20 VR
ACROlEIN , 0.5 VR 0.5 UR O.S'VR O.S VR 0.5 VR

, ACRYLONITRILE
-,

0.5 U O.S, V 0.5 V '0.5 U 0.5 U
BENZENE" ' . ,O;3U 0.3:V 0.3 V 0.3 V 0.3 V
BROMODICHLOROMETHANE 0.3 U 0.3 V 0.3 V 0.3 V 0.3 V

. BROMOFORM'· ",': 0.3U 0.3 V 0.3 V 0.3 V 0.3 V
BAOMOMETHANE .. 0.3VJ 0.3 V 0.3 V 0.3 VJ 0.3 VJ
CARBON DISUlFIDE ' ,O.3U 0.3 V' 0;3 V 0.3 V 0.3 U
CARBON TETRACHlORIDE .0,3 U' 0.3 V 0;3 ,V 0.3 V 0.3'V
CHLOROBENZENE, , ...

..
0.3· V' 0.3 U 0.3 V . 0.3 V 0.3 V

CHLORODIBROMOMETHANE ' 0:3 U 0.3 V '0.3 V 0.3 'V 0.3 'V
CHLOROETHANE

.... , 0.5 V, O.S:U 0.5 V 0.5 U 0.5 V
CHLOROFORM

, .. , .. 0.3 V . 0.3'V 0.3 V 0.3 V 0.3·V
CHLOROMETHANE:" ".0.3. V 0.3·,U, 0.3 U 0.3 U 0.3 U
CHLOROPRENE ' .. 0;5 V' 0.5 V 0.5 V 0.5 V 0.5 V
CIS·1,2·DICHLOROETHENE 0.3,V· 0.3.V 0.3 V . 0.3 V 0.3 V
CIS·1,3-DICHLOROPROPENE ' .. '0.3 V: ' " 0.3'V,· 0;3 V 0.3 V 0.3 V
DIBROMOMETHANE' .. a.3'U 0.3' V 0.3 V 0.3 'V 0.3 V
DICHLORODIFLUOROMETHANE . 0.3 V' " 0.3,V 0.3 V 0.3 V 0.3 V

, ETHYL METHACRYLATE' . 0:5 V . 0.5 VJ 0.5 UJ 0.5 V 0.5 V
ETHYLBENZENE' ,." '0.3 W 0.3 V 0:3 V' 0.3 V 0.3 V
ISOBVTANOl ,20 VA' .. ". 20 VR 20 VR 20 VR 20 VR
METHACRYLONITRILE 0.3 V.: 0;3.u. 0.3 V, 0.3 U 0.3 V
METHYL IODIDE' .,' _.. '·O.S'V. '. 0:5' V· 0.5 V 0.5 V 0.5 V
METHYL METHACRYLATE . 0.5:.V .. O.SV' 0.5 .u 0.5 V 0.5 V
METHYL,TERT;BUTYL.ETHER· '·0.5, U O:SV. OS"V' , 0.5 V .., " _.. ' 0.5 U'
METHYLENE CHLORIDE " .' "0:3 vr' 0.3",VJ 0.3:.. VJ. ,.' 0.3 VJ. 0.3 VJ
PAOplONITRILE 20 VA ", 20,.VR, '. . 20VR ., 20 ,VA. 20 UR
STYBENE. 0.3'V " • p." .0.3·.V·· 0.3 U : 0.3 V 0.3 V
TETRACHLOROETHENE . 0.3 V 0.3 V, 0.3 V·' 0.3 V 0.3 V
TOLVENE. 0.3 V ..•.-: . ·0;3 V '. .... 0.3'U. ' . 0.3 V 0.3 V
TOTAL'XYLENES" 0.3, V 0.3·U 0.3 V 0.3' V 0.3 V

.;..

•
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RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES. ROUND 1
. SWMU 1S (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE. INDIANA
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CLAssiFICATION' '. - , OOWNGRAD DOWNGRAD DOWNGRAD OOWNGRAO; DOWNGRAD DOWNGRAO, OOWNGRAD DOWNGRAD DOWNGRAD
" STREAM'OROER TRIBUTARY TRIBUTARY. TRIBUTARY TRIBUTARY' TRIB(J'TARY TRIBUTARY TURKEY CREEK TURKEY CREEK TURKEY CREEK

LOC;:ATIC?N 1SS'II/SD017 '1SSW/S0017 1SSW/SOO" a 1SSW/SOO1a .1SSWiSD01 a 1SSW/SDQ19 1SSW/SOO01 1SSW/SOO01 1SSW/SD002 '
SAMPLE NUMBER . 1SSW01701'· ' 15SW01701,F 1SSW01a01 1SSW01a01-F 1SSWl11901 ,1SSW01901-F 1SSW00101 ' 1SSW00101-F 15SW00201

· SAMPLE CODE , NORMAL; NORMAL NORMAL NORMAL' . 'NORMAL' NORMAL NORMAL NORMAL 'NORMAL
· SAMPLE DEPTH' 111 1/2005 1/111200S . .1I9/200S 1/9/2005 1/9/200S 1/9/2005 1/11/2005 1/11/2005 1/11/2005
: TRANS·1,2-DICHLOROETHENE 0,3 U 0,3 U 0.3 U 0,3 U 0.3 U
, TRANS·1.$-DICHLOROPROPENE 0,3 U 0.3U 0.3 U 0,3 U 0,3 U

TRANS·1,4-DICHLORO-2,BUTENE . 0.5 U , 0;5 U 0.5 U 0,5,U 0,5 U
TRICHLOROETHENE 0,3,U . '·0.3 U ,O,3,U 0,3 U 0.3 U
TRICHLOROFLUOROMETHANE 0,3 U 0.3 U ,0,3 U ,0,3 U '.0,3 U
VINYL ACETATE 0,5 U 0~5 U 0,5 U . 0,5 U 0.5 U

· VINYL. CHLORIDE'" 0.3U ,0.3 U 0,3 U 0,3 U 0,3 U
, Semlvo/atlle Organics (ul:llLI ..

1;2,4,S-TETRACHLOROBENZENE 0,971 U .. 1:04'U 0,971 U' 0,971 U 1.03 U
1;2,4-TRICHLOROBENZENE 0.971 U 1.04 U 0:971 U 0.971 U 1.03 U .
1,2,DICHLOROBENZENE' 0,971 U 1,04 U 0.971 U 0,971 U 1.03 U
1.3,DICHLOROBENZENE 0.971 ·U ... 1.04·.u 0.971 U' 0.971 U 1,03 U
1,4·DICHLOROBENZENE 0,971 U 1.04U 0,971 U 0.971 U 1.03 U

, ,1.4"DIOXANE . 0,971 UJ.' 1.04 U 0.972 U 0,971 UJ 1.03 UJ
l,4'NAPHTHOQUINONE 0.971 U 1.04·U 0,971 U 0.971 U 1,03 U
1,4cPHENYLENEDIAMINE: 0.971.U' 1.04 U ,0.971 U 0,971 U 1.03 U

,1,NAPHTHYLAMINE 0.971 U 1.04 U 0,971 U 0,971 U 1.03' U
2.2';OXYBIS 1·CHLOROPROPANE) 0.971 UJ 1.04 U 0,971 UJ • 0.971 UJ 1.03 UJ
2,3;4;6-TETRACHLOROPHENOL 0.971" U 1.04U 0.971 U 0,971 U 1.03 U
2,4.S;TRICHLOROPHENOL ' 0.971 U 1.04 U 0.971 U 0.971 U 1,03 U
2,4,6·TRICHLOROPHENOL' 0.971U - 1.04·U . ,0,971 U 0.971 U 1.03 U
2,4·DICHLOROPHENOl 0.971 U' 1.04.U 0.971U 0.971 U· 1.03 U,
2,4:.DIMETHYLPHENOL 0.971 U 1.04 U 0.971 U 0.971 U 1,03 U
2,4·DINITROPHENOL· '0.971, U. 1.04 UJ 0.97fU 0.971 U 1.03 U
2.6-DICHLOROPHENOL ·0.971,U 1.04 U .0.971 U 0.971 U 1.03 U
2·ACETYLAMINOFLUORENE 0.971 UJ 1.04'.U, 0.971 U, 0.971 UJ 1.03 UJ
2;CHLORONAPHTHALENE ' 0.971 U;' 1.04 U' .. 0.971 U 0.971 U ·1.03·U
2:CHlOROPHENOL. 0.971 U . 1.04 U 0.971 U 0.971 U 1.03 U
2·METHYLNAPHTHALENE' 0.046.U 0;052 U 0.049 U' 0.049 U 0.056 U
2·METHYLPHENOl 0.971 U 1.04U

,
0.97.1 U 0.971U 1.03 U

2·NAPHTHYLAMINE, 0.971 U 1.04 U 0,971 U ' , 0.971 U 1.03 U
2·NITROANILINE 0.971 U 1.04 U 0.971 U 0,971 U · 1.03 U
2·NITROPHENOL "; 0.971 U 1,04 U -- 0,971 U 0.971 U 1,03 U
2·P.ICOUNE .: ., 0;971'U 1.04 U 0.971 U 0,971 U 1.03 U
3&4-METHYLPHENOL' O,971'U 1.04 U 0,971 U '0.971 U 1.03 U
3,3··DICHLOROBENZIDINE 0,971 U 1;04. U 0.971 U 0.971 U 1,03 U
3~3'·DIMETHYlBENZIDINE 0.971 'UJ 1.04 UJ 0.971 UJ 0.971 UJ 1,03 UJ
3·METRYLCHOLANTHRENE ' 0.971 U 1.04 U 0,971 U 0,971 U 1.03 U
3·NITROANILINE " 0.971 U 1.04 U' 0.971. U 0,971 U 1.03 U
4.6·DINliRO-2·METHYlPHENOL. ' ,0.971 U 1.04 ,U 0,971 U 0;971 U 1,03 U
4-AMINOBIPHENYL 0,97·1U 1.04 U 0.971 U 0,971 U 1.03 U
4·BROMOPHENYL PHENYL,ETHER, 0,971 U 1.04 U 0,971 U 0,971,U 1,03 U
4·CHLORO;3·METHYLPHENOL 0.971' U 1,04'U 0,971 U 0.971 U 1.03U
4,CHLOROANILINE 0.971 U 1.04 ',U 0.971 U 0,971 U 1:03 U
4·CHLOROPHENYL PHENYL ETHER 0.971 U 1.04U' 0,971 U 0,971U 1,03 U
4·NITROANILINE , 0;971.t:J " ·l.04·U· .. , 0,97·1-U 0,971 U 1.03 U
4·NI;TROPHENOL 0.971:UJ 1,04 UJ .. ;" . 0.971U ' . 0.97.1 UJ 1.03 UJ.
4·NITROQUINOUNE·1'-OXIDE 0.971, UR 1,04UR ,. 0.971,UR 0.971 UR · 1.03 UR
5-NITRO'O·TOLUIDINE . '0.971 U' 1;04 U 0.971 U 0.971 U · 1.03 U

.•) .)
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RESULTS FOR CHEMICALS ANALYZEL.SURFACE WATER SAMPLES, ROUND l'

SW'IIU lS (ROADS AND GROUNDS AREA)
NSWC CRANE' .

CRANE, INDIANA.
PAGE '21 01"..30·c·.. :''-;.· .<. ':':i":' .. " '.:;;(:;;>.:'~' ;"': .;. -., . ,..

, ...
CLASSIFICATION ", .qOWN.GflAo . Q9.,WNGRAD .90WNGRAD DQWNGflAD, D9WN!38AD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM'ORDER' .' TRIBUTARY , T~I~t.f!,ARY ,TR,IBUTARY T:R)BUTA.~Y TRIBUTARY , TRIBUTARY. TURKEY CREEK TURKEY CREEK TURKEY CREEK
LocAtION:~" , , l'SSW/SD017 lSSW/SD017 .lSSWI.SD018 lSSW/SD018 lSSW/SD.019 15SW/SD019 15SW/SDOOl . lSSW/SDOOl 15SW/SD002
SAMI'LENUMBER .. "155"':';01701' ·i.5SW01701~F.1~,SWO.1801 lsSWM8.01;F .lSSW01901 lSSW019·01·F lSSW0010l lSSW0010l·F 15SW00201
S~.'4~LEC.bDE:.· " NORMAL: . NORMAL NQI'lMA.L ·.NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL.
SAMRLEDEPTH. l/fl/200S '.' l;llhoos 1/9/200S 1/9/200S 1/9/200S 1/9/200S 1/11/200S 1/11/200S 1/11/200S
7,12,DIMETHYLBENZ(AjANTHRACENE 0.971 U .L04'U. .0.971 U 0,971 U 1.03U
A,A·DIMETHYLPHENETHYLAMINE 0.971·U .' 1.04·,UJ 0.971 U 0.971 U 1.03 U
ACENAPHTHENE · 0.048 U 0.052' U ' 0.049·U .0.049U 0.056 U
ACENAPHTHYlENE .. 0.048 U . 0.052 U' 0.049 U 0.049 U 0.056 U
ACETOPHENONE 0.971-U ,1,04 U 0.971 UJ 0.971 U 1.03 U
ANIliNE , 0;971 U 1.04, U 0.971 U 0.971 U 1.03 U
ANTHRACENE 0,05 J 0.052 U 0,049 U 0.049 U 0.056 U
ARAMITE' .. , 0.971 U '1':04',U . 0.971 U 0.971 U 1.03 U
BENZO AjANTHRACENE ,0;13 0.052 U 0.049 U 0.09 J. 0.14
BENZO A\PYRENE 0.12 0.052 U 0.049 U 0.1 0.16
BENZO B FLUORANTHENE 0;21 0.052 'U 0.049 U 0.22 0.31
BENZO G,H,I)PERYLENE ,0.11 0;052U 0;049 U 0.1 0.14
BENZO K FU0RANTHENE. ,0.14 .' 0.052 U 0.049 U 0.08 J 0.13

. BENZYL'ALCOHOL' · 0.971: U 1.04 U (,. ,0:971 U 0.971 U 1.03 U
BIS(2~CHLOROETHOXYjMETHANE 0.971' U 1.04.U 0.971 U 0:971 U 1.03 U
BIS 2'CHLOROETHYL1ETHER 0.971 U 1.04' U 0.971 U 0.971 U 1.03 U
BIS(2·ETHYLHEXYL)PHTHALATE 0.971 U I.04U 0.911 U 0.971 U 1.03 U
BUTYL BENZYl;,' PHTHALATE 0.971 U 1.04. U' 0.971 U 0.971 U 1.03 U
CHLOROBENZILATE . 0.971 U ',1:04 U. 0.971 U 0.971 U 1.03 U

, CHRYSENE' . 0.21 .' . 0.052 U 0.049 U 0.2 0.32
DI·N,BUTYL PHTHALATE 0.971,U 1.04·U, 0.971 U 0.971 U 1.03 U
DI·N.OCTYL PHTHALATE 0.971 U 1.04U 0.971 UJ 0.971 U 1.03 U
DIALLATE 0;971 U, 1-.04' U 0.971 U 0;971 U 1.03 U
DIBENZO(A,HjANTHRACENE 0;048 U 0.052 U 0.049U 0,049 U 0.056 U
DIBENZOFURAN ' 0.971 U 1.04 U ,0.971 U 0.971 U 1.03 U
DIETHYLPHTHALATE' 0.971 U 1.04 U 0.971 U 0.971 U' 1.03 U
DIME:fHYL: PHTHALATE 0.971, U 1.04 U 0:971U' 0.971,U 1,03 U
DIPHENYLAMINE, '. 0.971"U 1.04."U', 0.97 U . 0.971 U 1,03 U
ETHYLMETHANE SULFONATE. 0.971 U: 1.04 U 0.971 UJ 0.971·U 1.03 U
FLUOAANTHENE 0.71 . 0.052 U 0.049 U 0.56 0.95
FLUORENE: :'",' 0.048 U ,0,052 U 0.049 U 0.049' U 0.056 U
HEXACHLOROBENZENE .0.971 UJ 1.04 U; 0.971. UJ 0.971 UJ 1.03 UJ
HEXACHLOAOBUTADIENE 0.971U 1.04U 0.971 U 0.971 U 1.03 U
HEXACHLOROCYCLOPENTADIENE ,. 0.971:UJ '1.04. UJ 0.971,UJ 0.971 UJ 1.03 UJ
HEXAC.HLOROETHANE:.·.: .. 0.971 U '1.04 U 0.971 U 0.971 U 1.03 U
HEXACHLOROPROPENE . 0.971.·U 1.04· U 0.971 U 0.971 U 1.03 U
INDENO(l ,2,3·CD)PYRENE· '0.09 J. 0.052 U 0.049 U 0.08 J 0.1'1·
ISODRIN'-·.

..•.
0.971" U' 1.04U 0:971 U 0.971 U 1.03 U

ISOPHORONE . . , ' 0:971 U' 1.04 U 0.971 U 0.971 U 1.03 U
ISOSAFROLE : : " 0.971 U ,1.04 U 0.971, U 0.971·U. 1.03 U
KEpONE ',' ,"

.. 0.971:: UJ 1.04'UJ 0.971.UJ . 0.971 UJ 1.03 UJ
METHAPYRILENE 0.971' UJ

. .. 1'.04 UJ . . ·0.971 UJ 0.97.1 UJ 1.03 UJ
METHYL'METHANE SULFONATE 0:971.U'·'· . .. :. "l.04 .. U' 0.971. U 0.971 U 1.03.U
N,NITROSO·DI·N·BUTYLAMINE 0.9n·U .1.04,U 0.971U 0.971 U 1.03 U
N,NITROSO·DI·N·PROPYLAMINE 0.97:1. U, ,. 1:04· U '0.97..1 U. 0.971' U. 1.03 U
N·NITROSODIETHYLAMINE · 0.971-U· .'. ,l.04.U . 0.971. U ' 0.971 U 1.03 U
N·NITROSODIMETHYLAMINE 0.971. UJ 1,04·UJ 0.971 U 0.971 .UJ . 1.03 UJ
N·NITI10S0DIPHENYLAMINE • 0.971 U ,1:04 'U' . 0.971 U .' 0.971 U 1.03 U .
N·NITROSOMETHYlETHYLAMINE· .. .... 0:971, U '1.04 U' 0.971 U 0.971 U 1.03 U

••
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APPENDIX TABLE G·2
RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES, ROUND 1

.SWMU 15 (ROADS AND GROUNDS AREA)
'NSWC CRANE'

CRANE, INDIANA
PAGE'22 OF 30

CLASSIFICATION. DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD OOV/NGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER' TRIElUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TURKEY CREEK TURKEY CREEK TURKEY CREEK
l.OCATION ..· 15SW/SD017 15SW/SD017 15SwisD018 15SW/SD018 15SW/SD019 15SW/SD019 15SW/SDOOl 15SW/SDOOl 15SW/SD002

'; SAMPLE NUMBER : 15SWohol 15SW01701·F 15S\V01801 15SW01801·F 15SwofeOl 15SW0190H 15SW0010l 15SW0010l·F 15SW00201
· S~M~LECODE '. NORMAL NORMAL .NORMAL· '. NORMAL: NORMAL NORMAL NORMAL NORMAL NORMAL

SAMPLE DEPTH : 1/11/2005 1/11/2005 1/912005 1/9/2005 . 119/2005 1/9/2005 1/11/2005 1/11/2005 1/11/2005
N·NITROSOMORpHOLINE 0.971U 1.04 U 0.971 UJ 0.971 U 1.03 U
N·NITROSOplpERIDINE 0.971'·U ·1.04 U 0.971 U 0.971 U 1.03 U

· N'NITROSOpYRROLIDINE 0.971U ·1.04 U 0.971 U 0.971 U 1.03 U
· NApHTI:lALENE 0.048,U 0.052 U 0.049 U 0.049 U 0.056 U
O,O,O·TRIETHYL ·pHOSpHOROTHIOATE .. 0.971 U l.04U 0.971' U 0.971 U .1.03 U
O·TOLUIDINE 0.971 U 1.04 U 0.971 U 0.971 U 1.03 U
p. DIMETHYLAMINO AZOBENZENE 0.971 U . 1.04U 0;971 U 0.971 U 1.03 U
pENTACHLOROBENZENE" 0.971 U '1.04 U 0:971 U 0.971 U 1.03 U
pENTACHLOROETHANE 0.971. U 1.04 U 0:971 U 0.971 U 1.03 U
pENTACHLORONITROBENZENE . 0.971 U 1.04U 0.971 U 0.971 U 1.03 U
PHENACETIN 0.971 U 1.04 U ·0.971 U' 0.971 U 1.03 U
PHENANTHRENE . ....·0.28 . 0.052 U 0.049 U 0.23- 0.42
PHENOL: . 0:971 U 1.04 U 0.971 U' 0.971 U 1.03 U
pRONAMIDE 0.971,U 1.04U 0.971 U 0.971 U 1.03 U
pYRENE. ..0.53' 0.052 U 0.049 U 0.41 0.64
PYRIDINE 0.971 UJ '1.04 U 0:971U 0.971 UJ 1.03 UJ
SAFROLE 0.971 U 1.04 U 0.971 U 0.971 U 1.03 U
Pestil.ldos.PCBs· (uR!L)
4,4'·000' . 0.049 U 0.052 U 0.049U .0.049 U 0.054 .U
4,4'·DDE. 0.049 U 0.052 U 0.049 U 0.049 U 0.054 U
4,4'·DDT .. 0.049 U 0.052 U 0.049. U 0.049 U 0.054 U
ALDRIN 0.024 U 0.026 U 0.024 U' 0.024 U 0.027 U
ALpHA·SHC ·0.024 U 0.026 ·U 0.024: U 0.024 U 0.027 U

, ALpHA·CHLORDANE 0,024 U' 0.Q26 U 0.024 U 0.024 U 0.027 U
AROCLOR·,1016. 0.243 U 0.258 U· 0.245 U 0.243U 0.27 U
AROCLOR·1221 .. .1 •• 0.243 U 0.258 U 0.245 U 0.243 U 0.27 U
AROCLOR·1232 0.243 U 0.258 U 0.245 U 0:243 U 0.27U
AROCLOR·1242 . .. 0.243U 0.258 U 0.245 U 0.243 U 0.27 U
AROCLOR·1246· 0.243 U 0.258 U 0.245 U 0.243 U 0.27 U
AROCLOR-1254 0.243 U 0.258 U 0.245.U 0.243 U 0.27 U
AROCLOR·1260 0.243 U . 0.256· U 0.245 U 0.243 U 0.27, U
BETA·BHC 0.024 U 0.026 U 0.024 U 0.024 U 0.027 U
DELTA;SHC 0.024 U 0.026 U 0.024 U 0.024 U 0.027U
DIELDRIN. 0.049 U ·0.052 U 0.049 U 0.049 U . 0.054 U

ENDOSULFAN I 0.024 U 0,026 U 0.024 ·U 0.024 U 0.027 U
ENDOSULFAN II' 0.049 U 0.052 U 0.049 U 0.049 U . 0.054 U
ENDOSULFAN SULFATE 0.049. U . 0.052 U 0.049, U ,0:049 U 0.054.U
ENDRIN . 0.049 U 0.052 U 0.049 U 0.049 U 0.054 U
ENDRIN ALDEHYDE 0.049 U 0.052 U 0,049 U 0.049 U 0.054 U
ENDRIN.KETONE 0.049 U . . 0.052 U 0.049 U 0.049 U 0.054 U
GAMMA·SHC·(L1NDANE)' . .0:024 U 0.026 U 0.024 ·U· .. 0.024 U 0.027 U
GAMMA·CHLORDANE· 0.024 U . 0.026··U 0.024 U 0.024 U 0.027 U
HEP,TACHLOR . 0.024 U 0,026 :U 0.024 U· 0.024 U 0.027 U
HEPTACHLOR EpOXIDE .0.024 U '0:026 U 0.024 U ,. 0.024 U 0.027 U
METHOXYCHLOR 0.243 U " 0.258 U 0.243· U 0.243 U 0.27 U
TOXAPHENE ".2.43 U ;'.)," . 2;58' U 2.43 U' 2.43 U 2.7 U
.Herblcldes (uR!L) :.:.' .:;, " .. "

2,4;5-1>..' ..0.04 U' " ".0.04 U, . .,: ' . 0.04·U·".. 0.04 U 0.04 U
12,4,5·Tp (SILVEX) 0.04 U I . I 0.04 U 0.04 U I I 0.04 U 0.04·U

",:,
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, RESULTS FOR CHEMICALS ANALYZE, SURFACE WATER SAMPLES, ROUND 1

SWMU 15 (ROI\DS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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•
CLASSIFICATION DOWNGRAD DOWNGRAD 'DOWNGRAD DOWNGRAD D()WNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER '. ,TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TURKEY CREEK TURKEY CREEK TURKEY CREEK
LOCATION 15SW/SD017 15SW/SD017 15SW/SD018 15SW/SD018 15SW/SD019 15SW/SD019 15SW/SDOOl 15SW/SDOOl 15SW/SD002
SAMPLE NUMBER 15SW01701 15SW01701·F 1'5SW01801 15SW01801·F 15SW01901 15SW01901·F 15SW0010l 15SW0010l·F 15SW00201
SAMPLE CODE' NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DEPTH 1/11/2005 1/11/2005 '1/9/2005 11912005 1/9/2005 1/9/2005 1111/2005 1/11/2005 , 1/11/2005
2,4-0 O.04U 0.04 U 0.04 U 0.04 U 0.04 U
DINOSEB .0.04 U 0.04U 0.04 U 0.04 U 0.04 U
HEXACHLOROPHENE 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
PENTACHLOROPHENOL 0.062 J 0.013 U '0;013 U 0.05 J 0.053 J

, Total Metals unlLl
ALUMINUM 1040 J. 3020 J 1900 J 1080,J 41.6 U

. ANTIMONY 0.19·.U 0;34' U 0;19U, 0.42 U 0.49 U
ARSENIC.;' 0,69'U 1.4, J 0,73 U 0.76 U 0.26 U
BARIUM' 61J 72.4:., J 63.4 J 45.6 J 34.4 J
BERY~lIUM.. ,. 0.08 U 0.13 U 0.07 U ,0.1 U 0,05 U

: CADMIUM ...... ," .. ,0.09 U 0.09U 0.1 U 0.09 U . 0.07 U
CALCIUM 71600 J 39000J 32100 J 50800 J 43200 J
CHROMIUM 1.9 J ' 3.6 J 2.2 J 1.9 J 0.42 U
COBALT':, 4.2 J 1.6 1.4 1.4 J ' 0.5 U
COPPER: , ' 1.9 J . ' 5.1 J 3.2 J 2.5 J 1.3 J
IRON'," 1430 J 3330 J 2160 J 1390 J 41 U
LEAD,· 1.1 J :-." .' 2.9 J 1.2 J 1.5 J 0.279 U
MAGNESIUM, 15200' J 8030 J 6630 J 10300' J 8840J
MANGANESE,,' ,,' 404 191 J 412 J 107, 42

. MERCURY:· , 0.03, U 0.03 U 0.03 U 0.047 U 0.043 U
NICKEL,",., ' ." 8 J ' 3:2 2.3 4.3J 2.2 J
POTASSIUM 2420 J ""1550 J 1340 J 1940 J 1670 J,
SELENIUM 0.48 U 0.14U ) 0.14 U 0.28 U 0.29 U
SILVER 0.028 UJ " 0.028 U 0.028 U 0.028 UJ 0.04 U

. .,'.~
..

" '. ~ ;

":;','.
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APPENDIX TABLE G·2
RESULTS FOR CHEMICALS ANALYZED' IN ALL SURFACE WATER SAMPLES, ROUND 1

SWMU 1.S (ROADS AND GROUNDS AREA)
NSWC CRANE .

CRANE, INDIANA .
PAGE 24 OF 30

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DDWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TRIBUTARY TURKEY CREEK TURKEY CREEK TURKEY CREEK

. LOCATION 1SSW/SD017 . 1SSW/SD017 1SSW/SD018 1SSW/SD018 1SSW/SD019 1SSW/SD019 1SSW/SD001 1SSW/SD001 '1SSW/SD002
SAMPLE 'NUM'BER . 1SSW01701 1SSW01701·F 1SSW01801 1SSW01801·F 15SW01901 1SSW01901·F 15SW00101 1SSW00101·F 1SSW00201
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DEPTH 1/11/200S 1/11/200S 1/9/200S 1/9/200S 1/9/2'00S 1/9/200S 1/11/200S 1/11/200S 1/11/200S
SODIUM 58900 J 29800 J 18400 J 28300 J ·24000 J
THALLIUM 0.09 U 0.06 U 0.043 U 0.11 U 0.09 U
TIN· 0.048 U 0.38 U 0.42 U· 0.05 U 0.08 U
VANADIUM 1.9 J 6.1 3.4 2.1 1.14 U
ZINC 32.3 J 22.8 J 10.6 U 12.7 J 3.5 U
Dissolved Metsls (uQ/LI
ALUMINUM, FILTERED 187 10.2 U 10.6 U 25.9 J
ANTIMONY, FILTERED 0.085 U. 0.39 U 0.19 U 0.085 U
ARSENIC, FILTERED 0.22 U 0.31, U 0.19 U 17J
BARIUM, FILTERED 56.4 J 71.7 J 51.9 J 41.2 J
BERYLLIUM. FILTERED 0.03 U 0.02 U 0.02 U 0.02 U

. CADMIUM, FILTERED .' 0.04 U 0.36 J 0.09 J 0.17 U
CALCIUM. FILTERED .. ' 69600 J 34200 25200. 47600 J
CHROMIUM, FILTERED 0.83 U 0.3TU 0.34 U 0.47 U
COBALT, FILTERED 4.1 0,38 J 0.94 J 0.92 J
COPPER, FILTERED 1.9 J 1.4 J 1.3 J 1.5 J
IRON; FILTERED 643 J 299 J 464 J 134 U
LEAD, FILTERED 0.486 U 0.192·J 0.199 J 0.162 U
MAGNESIUM, FILTERED 14800 ',' 8210 J 6410 J 9720
MANGANESE. FILTERED 398 87.7 J 367 J 92.3
MERCURY, FILTERED 0.03 U 0.22 U 0.049 U 0.03 U
NICKEL, FILTERED 9 J 3 J 2.7 J 3.6 J
POTASSIUM, F LTERED 2140 J 1100J .', ·861 J 1670 J
SELENIUM" FILTERED 0.45 U 0.29 U. 0.27 U 0.15 U
SILVER; FILTERED 0.028 UJ 0.028 U 0.028 U 0.028 UJ
SODIUM, FILTERED 59600 J 21800 J 14500 J 29400 J
THALLIUM, FILTERED .. 0.08 U 0.1 J 0.09 J . 0.08 U
TIN,. FltTERED 0.26 U 0.22 U 0.08 U 0.17 U
VANADIUM. ,FILTERED " 1.14 U 1.14U 1.14 U 1.14 U
ZINC; f,lltERED. 10.4 J . 3.4 U .. 3.7 J 2.5 J
Field Psrsmeters
DISSOLVED OXYGEN· METER (mg!L) 10.S7 11.5 '7.33
OXIDATION REDUCTION POTENTIAL (MV . 4.4 . 27 ,15.7 78.7 61
PH (S;U:1 7.74 7.57 7.82 7.86 7.25
SPECIFIC CONDUCTANCE MSICM . 0;947' 0.512 0.375 0.579 0.48
TEMPERATURE (C I 10.87 :6.73 7.37 . 9.7. 9.36 .

TURBIDITY (NTU) . 60 70 25 ·45 90

.,:.'.• ' . •""=.;....~.
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APPE LE G·2
RESULTS FOR CHEMICALS ANALYZE ..;·SURFACE WATER SAMPLES, ROUND 1

SWMU 15 (ROADS NO GROUNDS AREA)
NSWC CRANE

. CRANE, INDIANA
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•
.• CI:;ASSIFICATION'

S'TREAMOROER' .
LocAtioN'"
SM.lI?LENUMBER
SAMPLE COPE
SAMPLE DEPTH "
Vol8tlleOrg8nk~ (uglL) .. ·'".
1;1;1;2·TEJFlACf-lLOROETHANE.
1,1,1'TRICHLOROETHANl:
'1.1,2;2·TETRACHLOROETHANE
1,1,2·TRICHLOROETHANE

.1,1;DICH(OROETHANE;
1,1·DICH(OROETHENE
1,2,3·fRICHLORCfP.ROPANE'
.1,2·DIBROMO;3'CHLOROPROPANE
1.2·DIBROMOETHANE· .
1,~·DICHLOROETHANE .'
1;2.DICHLOROPROPANE
2-BUTANONE
2-HEXANONE
3·CHlOROPROPENE '.
4·METHYL·2·PENTANONE
ACETONE
ACETONITRILE·
ACROLEIN .'
ACRYLONITRILE
BENZENE·,·.. ·
BROMODICHLOROMETHANE'
BROMOFORM'
BROMOMETHANE . :.'
CARBON,DISULFIDE ..
CARBON TETRACHLORIDE'
CHLOROBENZENE
CHLOROOIBROMOMETHANE'
CHLOROETHANE
CHLOROFORM .."
CHLOROMETHANE.' •
CHLOROPRENE":' "'..
CIS·1,2·bICHlORbETHENE.··

ICIS·1,3'DICHLOROPROPENE
"DIBROMOMETHANE·,'·· ,....,'.••

DfCHLOl'lODIFlUOROMETHANE
ETHY(METHACRYLATE

.ETHYLBENZENE
ISOBUTANOl·......
METHACRYLONITRILE· .
METHVCfODIDE""" ;...." .:. . '.
M-ETHYL METHACRYLATE:;
METHYL.TEF.lTCBUTYl'ETHER··
METHVl:EN'ECHtORIDE'"
PROPlbNlfRILE
STYRENE-?; ..
TETRACHlOROETHENE .
TOLUENE-;-"-'.
TOTAL XYlENES ..

DOWNGRAD' . DOWNGRAD DOWNGRAD -I UPGRAD~UPGRAO~Uf>GRAD

TURKEY CREEK TURKj:Y.CREEK TURKEY CREEK
15SW/SD002 15SW/sb015 15S\I//SD015 15SW/SD003 15SW/SD014 .15SW/SD014

.15SW0020l.F 15.SWO.1501 15SW01501-F' .. 1SST00301. 15SW01401 15SW01401·F
. NORMAL NORMAL NORMAL NOT FOUND NORMAL NORMAL

1/11/2005' ... 1/11/2005 ;/11/2005 1/1212005 1/11/2005 1/11/2005

'0.3 U 0.3 U
0.3 U 0.3 U
0.3 U 0.3 U
0.3 U 0.3 U
0;3 U 0.3 U

'0.3 UJ 0;3 UJ
0.3 U 0.3 U
0.3.0 . 0.3 U
0:30 0.3 U

'0.3·,U .0.3 U
0.3 U 0;3 U'

'0;5 U 0.5' U
.0.5 U: O.S·U

· 0.5' UJ 0.5 UJ
O,SU' . 0.5 U'
0.5U 0.5 U
20. UR. 20 UR
0.5 UR 0.5 UR

.0.5.-U 0.5 U
0.3 U 0.3U
0.3 U' 0.3 U
0;3l:J; 0.3U
0.3:UJ: 0.3 UJ
0.3·U· 0.3' U·

,0.3 U 0.3. U
0.3 U 0.3. U
0.3 U 0.3 U
0.5 U' 0.5 U
0.3 U 0.3 U

.. . I" . '0.3 U 0.3 U
· 0.5. U 0.5 U

0.3:U ... - 0.3 .. U
·0.3::U· 0.3·U
.0.3U:. 0.3' U
· 0.3 U 0.3 U
0.5 U", 0.5 U
0.3 U' 0.3 U., 20 UR' . 20 UR'
0.3 U '. 0.3 U
O.S·U·" 0:5 U
0.5 U O;SU'
.O.SU ... " ........ O:SU
.0.3 UJ 0.3' UJ

..20 UR.: ',. .:.:.:: .20UR
'0.3 U ·0.3. U

.0.3 U' -, " ,,' 0.3 U
.'. ·.0.3.U ! ... ': 0.3 U
..:..::..2.;3 U······ ......... 0.3·U·

'"-,".
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APPENDIX TABLE G-2
RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACE WATER SAM PLES, ROUND 1

, SWMU 15, (ROADS AND GROUNDS AREA) ,
NSWC CRANE

CRANE, INDIANA
PAGE 26 OF 30

CLASSIFICATION DOWNGRAD " DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM,ORDER ' TURKEY CREEK TURKEY CREEK TURKEY CREEK "

LOCATION,' ' 15SW/SD002 15SW/SD015 15SW/SDo15 15SW/SD003 15SW/SD014 15SW/SD014
SAMPLE NUMBER 15SW00201-F 15SW01501 15SW01501-F ,15ST00301 15SW01401' 15SW01401-F
SAMPLE CODE " NORMAL " NORMAL NORMAL NOT FOUND NORMAL ,NORMAL
SAMPLE DEPTH' , ,1/11/2005 1/11/2005 " 1/11/2005 1/12/2005 1111/2005 1/1112005
TRANS-,1,2-DICHLOROETHENE 0.3 U 0.3 U
TRANS-l,3-DICHLOROPROPENE 0,3 U '., 0.3 U
TRANS-l',4-DICHLORO;2-BUTENE 0.5 U 0;5 U
TRICHLOROETHENE 0.3U ' 0.3 U
TRICHLOROFLUOROMETHANE 0.3 U 0.3 U
VINYL ACETATE ' 0;5 U 0.5 U
VINYL CHLORIDE 0.3,U '0.3 U
Senilvolatlle,Org'anlc8 (ug/L)
1;2;4;5,TETRACHLOROBENZENE 1.06 U 1.05 U
1,2,4·TRICHtoROBENZENE 1.06 U

. , , . 1.05 U
. 1,2-DICHLOROBENZENE " 1.06 U 1.05 U

1,3·DICHLOROBENZENE '1.06 U 1.05 U
l,4-DICHLOROBENZENE

,
" ' 1.06 U 1.05 U

l,4-DIOXANE 1.06 UJ 1.05 UJ,
l,4-NAPHTHOQUINONE 1.06 U, 1;05 U"
1,4-PHENYLENEDIAMINE 1.06 U 1.05 U
1-NAPHTHYLAMINE 1.06 U 1.05 U
2,2',OXYBIS 1-CHLOROPROPANE 1.06 UJ 1.05 UJ
2,3,4,6-TETRACHLOR0PHENOL .' 1.06' UR 1.05 U
2,4,S-TRICHLOROPHENOL 1.06UR 1.05U

, 2,4;6·TRICHLOROPHENOL ". . 1.06 UR 1.05 U
, 2.4'OICHLOROPHENOL 1.06 UR . 1.05 U

2,4-DIMETHYLPHENOL, 1.06 UR ' 1.05 U
2,4-DINITROPHENOl.: 1.06 UR 1.05 U
2,6·DICHLOROPHENOL ' ;,' 1.06, UR 1.05 U
2·ACETYLAMINOFLUORENE 1.06 UJ 1.05 UJ

, 2·CHL0RONAPHTHALENE 1.06 U 1.05 U
2·CHLOROPHENOL,,' . 1.06 UR 1.05 U
2-METHYLNAPHTHALENE 0:05 U 0.049 U,
2-METHYLPHENOL' , .. 1.06UR, 1.05 U
2,NAPHTHYLAMINE 1.06 U 1.0SU
2·NITROANILINE 1:06U 1.05 U
2-NITROPHENOL', . 1,06 UR 1.05 U
2-PICOtiNE ',1.06 U 1.05 U
3&4·METHYLPHENOl:' 1.06UR ,LOS U
3,3'·DICHLOROBENZIDINE 1.06 U 1.05 U
3,3'-DIMETHYLBENZIDINE 1.06UJ 1.05 UJ
3-METHYLCHOLANTHRENE 1.06 U 1.05 U
3·NITROANILlNE.' ":, 1.06 U 1.05 U
4;6-DINITRO·2·METHYLPHENOL 1.06,UR 1.05U
4-AMINOBIPHENYL.,';, ". ,1.06 U 1.05 U
4-BROMOPHENYL PHENYL ETHER 1.06' U 1.05 U
4·CHLORO-3·METHYLPHENOL 1.06,UR " 1.05 U
4;CHLOROANILINE 1.06,U " . ,1.05 U
4-CHLOROPHENYL PHENYL ETHER 1.06 U ,1.05 U
4-NITROANILlNE, , " . 1'.06 U 1.05 U
4;NITROPHENOL ·,J.06 UR 1.05 UJ
4;NITROQUINOLINE-l-0XIDE 1.06 UR 1.05 UR
5-NITRO-O;T0LUIDINE ..,-

1.06 U 1.05 U

:.., ,

~~.;\~,'.v .)



•. A~PE., .E G·2 -
RESULTS FOR CHEMICALS ANALYZE, ..:SURFACE WATER SAMPLES, ROUND 1

, ' SWMU 15 (ROADS DGROUNDS AREA) .:
NSWC CRANE

CRANE, INDIANA
PAGE27 OF 30':;£,', ",' .'

, " ';.', ,. ..
CLASSIFICATION DOWN(3RAD ,DOWNGRAD, DOWNGRAD UPGRAD UPGRAD UPGRAD
SJI'iEAMoRDER ' . TURKEY CREEK TURKEY,CREEK TURKEY CREEK
LOCATION , .' , , 15SW/~D002, , 15SW/SOO15, 15SW/SD.015, 15SW/SD003 ,15SW/SD014 15SW/SD014
SAMPLE NUMBER . 15SW0020H, ,1~~~~;~1,." 15SW01501,F 15ST00301. 15SW01401 15SW01401·F
SAMPLE CO,DE: ' NORMAL NORMAL NOT FOUND NORMAL NORMAL
SAMPLE DEPTH 1/11/2005 1/11/2005 1/11/2005 1/1212005 1'11/2005 1/11/2005

, 7,12'DIMETHYLBENZ(A}ANTHRACENE 1.06 U ,. 1.05 U
, AiA,DIMETHyLPHENETHYLAMINE " , 1.06 U 1.05 U

ACENAPHTHENE ,,' O.OSU 0.049 'U
ACENAPHTHYLENE a.OSU' 0.049 U

• ACETOPHENONE, . 1.06 U 1.05 U
,ANILINE, ' .1.06 U 1.05 U

ANTHRACENE " 0.05 U 0.049 U
ARAMITE', 1.06 U 1.05 U

· BENZO A)ANTHRACENE ,0.05 U 0.12
BENZO A PYRENE "0.05 U 0.1
BENZO BlFLUORANTHENE' 0.05 U 0.2
BENZO G,H,I PERYLENE 0,05 U 0.11
BENZO K)f"',IJORANTHENE 0.05 U 0.1 ,
BENZYL:Alo'.JOHOl 1.06 U 1.05 U
BIS(2·CHLOROETHOXYlMETHANE 1.06 U 1.05 U'
BIS 2·CHLOROETHYL ETHER 1:06 U 1.05 U
BIS(2·ETHYLHEXYL)PHTHALATE 1.06 U ,LOS U
BUTYL BENZYL PHTHALATE ',1'.06 U 1.05 U

, CHLOROBENZllATE 1.06U 1.05 U
CHRYSENE 0.05 U 0,1a '
DI·N.BUTYL PHTHALATE 1.06 U 1.05 U
DI·N·OCTYL PHTHALATE· 1.06 U 1.05 U
DIALLATE 1.06 U . 1.05 U

, DIBENZOIA,H)ANTHRACENE 0.05 U 0.049 U
DIBENZOFURAN ' 1.06'U 1.05 U
DIETHYL PHTHALATE 1.06 U 1.05 U
DIMETHYL PHTHALATE 1.06 U 1,.OSU
DIPHENYLAMINE 1.06 U 1.05 U
ETH:rL METHANE SULFONATE 1.06 U 1.05 U
FLUORANTHENE 0.15 . 0.49
FLUORENE·.: ' , 0.05U 0.049 U
HEXACHLOROBENZENE 1.06 UJ 1.05 UJ
HEXACHLOROBUTADIENE: " ' ,1.06 U 1.05 U
HEXACHLOROCYCLOPENTADIENE 1.06 UJ 1.05 UJ
HEXACHLOROETHANE ' 1.06U 1.05 U
HEXACHLOROPROPENE· - ,_ 1.06 U 1.05 ,U
INDENO 1,2,3·CD PYRENE, 0,05 U 0.09 'J
ISODRIN 1.06 U 1.05 U
ISOPHORONE 1.06 U 1.05 U
ISOSAFROLE 1:06 U 1.05 U
KEPONE', ,,'. -" 1.06 UJ . 1.05 UJ

· METHAPYRILENE' 1:06 UJ 1.05 UJ
Mf:THYL;'ME I HANE' '- ~"",. ,.-. ..-'. ,'",." .' '., .... ·1;06·U'- ,- ...",,;,- ·1:0S'U. ,-,

N'NITROSO·DI.N·BUTYLAMINE '.. '''.06· U 1.05 U
N·NITROSO·DI·N·PROPYLAMINE 1.06 U 1.05 U
N'NITROSODIETHYLAMINE '·1.06 U 1.05 U
N·NITROSODIMETHYLAMINE 1,06 UJ: . 1.05 UJ...
N·NITROSODIPHENYLAMINE .. '·1.06 U· ,1:05 U
N·NITROSOMETHYLETHYLAMINE .' 1:06 U 1.05 U

••

, ,

....



.APPENDIX TABLE G·2 .
RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
N.SWC CRANE

CRANE, INDIANA
pAGE 28 OF 30

",

UPGRADCLASSIFICATION,.
STREA",OADER,: '.
LOCATION .... .
SAMPLE NUMBER. .
SAMPLE CODE'.
SAMPLE DEPni
N·NITROSOMORPHOLINE

'N;NITROSOPIPERIDINE
N'NITROSOP,YRROLIDINE
NAPHTHALENE
O;O,O·TRIETHYL PHOSPHOROTHIOATE
O'TOLUIDINE ..
P·(DIMETHY[AMINO!AZOBENzENE
PENTACHLOROSENZENE .
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN.
PHENANTHRENE
PHENOL
PRONAMIDE .
PYRENE
PyRIDINE
SAFROLE
Pestic/des PCB. (ualL
4,4'·000 ..
4,4'·DDE .
4,4'·DDT·
ALDRIN
AlPHA·BHC·
ALPHA·CHLORDANE
AROCLOR·1 016' '.:
AROCLOR·1221.
AROClOR·1232
AROCLOR·1242
AROCLOR·1248
AROCLOR·1254 .."

AROCLOR'1260.
BETA·BHC .
DELTA·BHC
DIELDRIN': ..
ENDOSUU'ANr
ENDOSULFAN II
ENDOSULFAN SULFATE
ENDRlN
ENDRIN ALDEHYDE.
ENDRIN.KETONE
GAMMA=-SHC (LINDANE
GAMMA·CHLORDANE
HePTACHLOR'
HEPTACHLOR'EPOXIDE
METHOXYCH[OR
TOXAPHENE

·.. qoWt-!~I'lAR.
TUf'!KEY CI'lE;I<.

15SW/SD002 .
15SW00201-F.

NORMAL
1/1112005

. DOWNGR!<D ..
TUI'lKI:YCREEK

15SW/SD915
15SW01501
. NORMAl.
. 1/1;12005

1:06'U
1.06U
1.06U
0.05 U
1.06 U·:

. f.06 U
1.06' IY'
1.06 U
1.06 U
1.06 U
1.06 U
0.09 J

1.06.UR
1.06 U
0.12'

1.06 UJ
1.06 U

0.05 U
0.05 U
0.05 U

0.025 U
0:025 tJ .
0.025 U
0.252U
0;252 U
0.252 U
0.252 U
0.252 U
0.252 U.
.0.252 U
0.025 U
0:025.U
0.05 U
0.025 U
0.05 U
0.05 U'

.0.05 U
0.05 U'
0;05 U
0.025 U
0.025 U

. 0.025 "u
. 0.025U

0.252 U
2.52 U

DOWNGRAD
TURKEY CREEK

1§S';V1SD015
15SW01.S01-F

NORMAL
1/11/2005 .

UPGRAD

15SW/SD003
15ST00301

NOT FOUND
.' 1/12/2005 .

UPGRAD

15SW/SD014 15SW/SD014
15SW01401 .15SW01401·F
NORMAL NORMAL
1/11/2005 1/11/200S

1,05 U
1,05 U
'1.05 U
0.049 U
1.05 U
1.05 U
1.05 U
1.05 U
1.05 U
1.05 U
1.05 U

0.32
1.05 U
.1.05 U

0.42
1.05 UJ
1.05 U

0.OS7 U
0.057 U
0.057 U
0.028 U
0.028U
0.028 U
0.285 U
0.285 U
0:285 U
0.285 U
0.285 U
0.285 U
0.285 U
0.028 U
0.028 U
0.057 U
0.028 U
0.057 U
0.057 U
0.057 U
0.057 U
0.057 U
0.028 U
0,028 U
0.028 U
0:028 U
0.285 U
2.85 U

••
Herbicides (uQlL)
2,4.S,T ."
2,4,5·TP (SILVEX)

-I' ., ''C.

I
0.04 U!
0.04 U I

•. "\
I.

I
0.04 U
0.04 U I

I
I

.;



. ' " •. APPEN ,E G·2
. RI;SULTS FOR CHEMICALS ANALYZED. ";URFACE WATER SAMPLES, ROUND 1

SWMU 1.S (ROADS AND GROUNDS. AREA)
, NSWC CRANE

CRANE, INDIANA
PAGE 29 OF 30

"-

CLASSIFICATION DOWNGRAD tl°WNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREA,M ORDER TURKEY CREEK TURKEY CREEK TU'RKE'Y'CREEK
lOCATION',.. ' lSSW/SD002 lSSW/SD01S lSSW/SD01S l'SSW/SD003 lSSW/SD014 lSSW/SD014
SAMPLE NUMBER 15SW00201·F 15SW01S0l 15SW01S0l·F lSST00301 15SW01401 lSSW01401·F
SAMPLE CODE! ~, NORMAL ,NORMAL NORMAL NOT FOUND NORMAL NORMAL
sAMPLE,DEPTH ' 1/11/200S' 1/11/200S ' ,1/11/200S 1/121200S 1/11/2005 1/11/2005
2;4·0· .. :',"" ... c" :,;:.~.~ "." '-;:" . '. "", 0,04 U ' 0,04 U
DINOSEB;··,~) ;'.,' .:.; ,", :;. ",:" . '~:G. ::. " . ,-, .' ", .':" '0.04'·U,,'·· • 0,04 U
HEXACHLORORHENE ' , 0.025 U 0.025 U
PEN'FACHlOROPHENOL.· , . ',,' ": '" ,,' 0.037 J 0,037 J
Total Metala luQ/LI'
ALUMINUM '.. ', ' 194.J 421 J
AN'J;IM0NY; !' '0:48 ·U, 0,35 U
ARSENIC'» ...

'. 0.29 U 0.38 U
BARIUM 51 J 40.7J
BERYLLIUM: ' " 0,05 U 0.12 U
CADMIUM" 0.08U 0,09 U
CALCIUM,'.'" . 47800 'J 40600 J
CHROMIUM 0,43 U 0,71 U
COBALT'.·' . ., . 0,58 U' 1,2 U
COPPER. " 1.7J 1,5 J

IRON',"'" . " 306 J 411 J
LEAD", . 0.633 U 0.606 U
MAGNESIUM .' 10800 J 9810 J
MANGANESE 71.5 69
MERCURY. . :". . ' 0.041 U ' , 0.033 U

"

NICKEL,'. 2.3 J 3,8 J
POTASSIUM' • >'," 1800 J' 1610 J
SELENIUM' '0.25 U 0.17 U
SILVER"

.... 0;028 UJ 0.04 U
, , . '-"

.. ~. ~: ...

.:" .... : '.:>:'

"" .

........

....
"

•

......



APPENDIX TABLE G·2
RESULTS FOR CHEMICALS ANALYZED IN ALL SURFACE WATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GI'l0UNDS AREA)
NSWCCRANE

, CRANE, INDIANA
PAGE 30 OF 30

Fiald Parameters

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER TURKEY CREEK TURKEY CREEK ' TURKEY CREEK
LOCATION 15SW/SD002 ' 15SW/SD015 15SW/SD015 15SW/SD003 15SW/SD014 15SW/SD014
SAMPLE NUMBER 15SW00201·F 15SW01501 15SW01501·F 15ST00301 15SW01401 15SW01401·F
SAMPLE CODE NORMAL NORMAL NORMAL NOT FOUND' NORMAL NORMAL
SAMPLE DEPTH ' 1/11/2005 1/11/2005 1/11/2005 111212005 1/11/2005 1/11/2005
SODIUM " 21400 J 23000 J
THALLIUM - 0.08 U 0.1 U
TIN' 0.048 U, , 0.05 U
VANADIUM 1.14 U 1.14 U
ZINC, 5.2 J , 7.5 J
Dissolved Melals ualL

, ALUMINUM, FILTERED 2090 28.6 J 48.8 J
ANTIMONY, FILTERED, ' 0.085 U 0.085, U 0.085 U
ARSENIC, FILTERED 1 J 0.09 U 0.06 U
BARIUM, FILTERED 46.6 J 50.5 J 33J
BERYLLIUM,FILTERED 0.14 U 0.02' U 0.04 U
CADMIUM, FILTERED 0.19 U 0.05 U 0.05 U
CALCIUM, FILTERED 42800 J 46800 J 40400 J
CHROMIUM, FILTERED 4.1 J 0.44 U 0.43 U
COBALT, FILTERED, 2.1 0.55 J 0.86 J
COPPER,FILTERED 5.2 J 1.2 J 1.2 J
IRON, FILTERED 2860 J 154 U 103 U
LEAD, FILTERED 3.1'J, 0.204 U 0.192 U
MAGNESIUM, FILTERED 7630 10700 11000
MANGANESE, FILTERED' , 114 65.8 . 41.2
MERCURY:FILTERED 0.036,U ..... 0.036 U ,0.031 U
NICKEL, FILTERED 6.9 J 3;2 J 4.3 J
POTASSIUM; FILTERED 1630 J', 1660, J 1670 J
SELENIUM,FILTERED 0.35 U, 0.12 U 0.21 U
SILVER,FILTERED' 0.05,U 0.028 UJ 0.028 UJ
SODIUM, FILTERED, 19600 J 21500 J 23900 J
THALLIUM, FILTERED ,0.13 U 0.1 U 0.07 U
TIN, FILTERED 0.56 U 0.09 U 0.18 U
VANADIUM, FILTERED 4.2 1.14 U 1.14U
ZINC; ,FILTERED 42.7 ' ' 3.1 J' 3,7 J
Fiald Parameters
DISSOLVED ,OXYGEN • METER (maIL) 11;33 11
OXIDATION REDUCTION POTENTIAL (MV 3.4 55.3
PH S.U. 7.93 7.77
SPECIFIC CONDUCTANCE (MS/CM) ,0.518 0.478
TEMPERATURE (C r ·9.84 9.88
TURBIDITY (NTU) 19 39

DOWNGRAO·: Location Is a downg;a'd1ent location
UPGRAD· Location Is aupgradienllocaiion. -
NOT,FOUND •Location was Impacted by new construction imd unable to be'sampled.
,Data quallfieys (9.g" U, J) are defiii,edl~sectTon30i the text: . , , '
ug/L ' micrograms per liter ' , ' '
mg/L:. milligrams per Iller
MV , millivolts" ,',

S;U, ',st'lnd'lrd units"
MSlCM ·'inllllSlemens per'centlmeter
C· Celsius '
NTli~nePhiilometric turbidity units

.'; • • '',,:ill
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'.. .APPEN LE G-3 .
. RESULTS FOR CHEMICALS ANALVZ ALL SEDIMENT SAMPLES, ROUND 1

SWMU 15 (ROAOS ANO GROUNDS AREA)
NSWC CRANE

CRANE, INOIANA
,PAGE 1 OF 18

•
CLASSIFICATION '.':' , ,OOWNGRAD . OOWNGRAD OOWNGRAD . OOWNGRAO DOWNGRAO DOWNGRAD DOWNGRAO
STREAMOROEi=l.

'. ., SEWER &OUTFALL SEWER &OUTFALL SEWER &OUTFALL SEWER&' O'uTFALL SEWER &OUTFALL SEWER. & OUTFALL SEWER & OUTFALL
LOCATION·· , ' .. ,. . '15SW/SD004 1SSW/S 0006 "'15SWlsD007' '. '15SW/SDOOS . 15SW/SD009 15SW/SD010 15SW/SD011
SAMPLE NUMBER 15SD0040006 15S0Cl060006 .' 1'5500070006 . . 15S00080006 : 15S00090006 . 15S00100006 15S 0011 0006
SAMPLECOOE'.· . NOSEO ' NORMAL '. NOti=6'UNO NOT FOUND NORMAL NO SEO NO SED
DEPTH RANGE : .' 0-0.5 0;0.5 . 0 -0.5 0; 6~5 0- 0.5 0-0.5 0-0.5
SAMPLE·O);'f.E.' " ,. '1/11/2005 1/1112005 . 111112005 . 1/1112005 111212005 111212005 1/1212005

. VolatlleOraanlcs· lualkal
."' - ",.,

1;1. 1',2-TETRACHLOROETHANE." . .. 1.11 U . 1.12 U
l,l;I-TRICHLOROETHANE .

..
h11 U 1.12 U

1,'t,2;2,TETRACHLOROETHANE·.. 1.11 U 1.12 U
1.1,2-TRICHLOROETHANE" .

..
1.11 U ' 1.12 U.'

1;1·0ICHLOROETHANE ".. " '1.11 U 1.12 U
1,1,DICHl::OROETHENE 1.aU. r.12 U
1;2;3-TRICHLOROPROPANE... 1.11 U 1.12 U
l,2;DIBROMO'3·CHLOROPROPANE ~ 1..HU 1.12 U
1,2·DIBROMOETHANE 1.11 U· 1.12U
1,2;DICHl:.OROETHANE 1.lt·U 1.12 U
1;2·DICHLORORROPANE ". 1.11 U·'· 1.12 U .
2'BUTANONE. ;.

..
1.11 U 1.12 U

2·HEXANONE: '..... 1.ltU. 1.12 U
3'CHLOROPROPENE

..
1.11 U 1.12 U'

4-METHYL'2·PENTANONE 1.11 U 1.12UJ
ACETONE ..:, .'. " 2J 8J
ACETONITRILE' . 44.5.UR 44.8 VR

. ACROLEIN. ",: ' , 1'.11UR 1.12 UR
ACRYLONITRILE ·l.11.U 1.12 U
BENZENE' 1.11U 1.12 U
BROMODICHLOROMETHANE 1.11' U 1.12U
BROMOF.ORM 1.11 U' 1.12 U
BROMOMETHANE •. ' 1.1.1 U 1.12U
CARBON.DISULFIDE 1.11. U 1.12 U
CARBON TETRACHLORIDE· '.' 1.11 U' 1.12 U
CHLOROBENZENE,.... 1.11U 1.12 U
CHLORODIBROMOMETHANE 1.11 U 1.12 U
CHLOROETHANE' . 1:11. U· 1.12.U
CHLOROFORM .- 1.11 U 1.12V
CHLOROMETHANE' . '1.11 U .. 1.12.U
CHLOROPRENE: 1.11U 1.12U
CIS-.l;2,DICHLOROETHENE 1.11'U· l'.12U·
CIS'1,3·DICHLOROPROPENE .... 1.11V 1..12 U
DIBROMOMETHANE' 1.11U·. " 1.12 U,
DICHLOF:lOO)FLUOROMETHANE 1.11 U 1.12 U
ETHYL METHACRYLATE 1.11 U 1:12U
l:fRYLBENZENE ···.1.11 U.· ; '" 1.12.'U
ISOBI,JTANOl 44.5UR 44'.8 UA'
METHACRYLONITRILE . ,··:U1U ' '-.. ',' 1.12 U .

. METHYUODIDE. 1.1 1,1.,1 .," . 1:12U·
METHYL METHACRYLATE' TaU 1-.12 U·
METHYL TERT;BUTYL ETHER 1.11 U 1.12 U

..

,',- .
;.

" ~ ~



APPENDIX TABLEG-3
RESULTS FOR CHEMICALS ANALYZED IN ALL SEDIMENT SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA) .
'. NSWC CRANE

.CRANE, INDIANA
PAGE 2 OF 18

'. CLASSIFICATION DOWNQRAD . DOWNGRAD DOWNGRAD DOWNGRAD . DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SEWER &. OUTFALL SEWER &. OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL

· LOCATIO~ .. 15SW/SD004 15SW/SD006 . 15SW/SD007 . .15SW/SD008 15SW/SD009 15SW/SD010 15SW/SD011
SAMP.LENUMBER. '. 15SD0040006 15500060006 15500070006 .. 15S00080006 15SD0090006 15SD0100006 15500110006
SAMPLE CODE '. NOSED NORMAL. NOT FOUND NOT FOUND NORMAL NO SED NO SED
DEPTH' RANGE o ~ 0.5 0- o.s 0-0.5. 0-0.5 0.- o.s . 0-0.5 0·0.5
SAMPlE DATE . 1/11/2005 1111/2005 1/11/2005 ~ 1/11/2005 111212005 1/12/2005 1/1212005
METHYLENE CHLORIDE· 1.11 UJ 1.12 UJ
PROPIONITRILE '. 44.S UR 44.8 UR

· STYRENE' 1.11 U' 1.12 U
TETAACHlOROETHENE .1.11 U , . 1.12 U

· TOLUENE:" 1.11U 1.12 U
TOTAL XYLENES' .... 1.11 U • 1.12 U
TRANS'1,2'DICHLOROETHENE '.1.11 U 1.12 U

· TRANS-1,3'.DICHLOROPROPENE 1.11 U 1.12 U
TRANS,.1;4-DICHLORO·2,BUTENE 1.11.U 1.12 U
TRICHLOROETHENE

..
1.11.U 1.12 U

TRICHLOROFLUOROMETHANE 1.11 U . 1.12 U
VINYL ACETATE 1.11 UJ 1.12 U
VINYL CHLORIDE .. 1.11 U 1.12 U'
SemivCllatlla Organics' (ug/kg)

'. 1,2A;5-TETRACHLOROBENZENE 80kU 82.6 U
1,2,4,TRICHLOROBENZENE 80A.U 82.6 U'
1,2·DICHLOROBENZENE 8004 U .82:6 U
1,3-DICHLOROBENZENE 8004 U 82.6 U
1A·DICHLOROBENZENE 80.4.U 82.6 U
1,4·DIOXANE 120 U 123U
1A-NAPHTHOQUINONE 80.4 U 82.6 U
1.4'PHENYLENEDIAMINE .. 8004 U 82.6 U
1·NAPHTHYLAMINE .:.. 80.4 U 82.6 U
2,2'-oXYBIS(1 ~CHtOROP.ROPANE) . 8004 U 82.6 U
2,3;4,6-TETRACHLOROPHENOL . 8004 U 82.6 U
2,4,S-TRICHLOROPHENOL 8004 U 82.6U
2,4,6·TRICHLOROPHENOL .. .80.4 U' 82.6 U
2,4.-DICHLOROPHENOL··

,
80.4 U 82.6 U

2,4,DIMETHYLPHENOL 80.4U 82.6 U
2.4·DINITROPHENOL . 80.4 UJ 82.6 UJ
2,6'DICHLOROPHENOL' 80A,U' 82.6 U
2·ACETYLAMINOFLUORENE 80.4 U' 82.6 U
2·CHLORONAPHTHALENE . 80.4 U . 82.6 U
2,CHLOROPHENOL J .

80:4 U' 82.6 U
2-METHYLNAPHTHALENE : . .47. 16:3 U
2·METHYLPHENOL 80.4 U 82.6 U
2-NAPHTHYLAMINE 80.4 U . 82.6 U
2·NITROANlllNE 80.4U '" 82;6 U
2·NITROPHENOL .80.4 U . ;', . 82:6 U
2,PICOUNE . .' .. 8004 U 82.6 U
3&4-METHYlPHENOL ,. 80kU", ..: .. '.' 82.6 U
3,3'·DICHLOROBENZIDINE 8004 U 82.6 U
3,3'·DIMETHYLBENZIDINE 8004 U -.i"·'. 82.6 U

•";
i'

..'':~.' ..

•

'->':."
~ .

V •
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RESULTS FOR CHEMICALS ANALyz ALL SEDIMENT SAMPLES, ROUND 1

. SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA
. PAGE 3.01"18

•
. -
CLASSIfiCATION. .' DOWNGRAD DOWNGRAD. . D,OW~GRAO .. . DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
~TREAMOF!PER , ., SEWER 8! OUTFALL SEWER &~OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL
LOCATiON 15SW/SD004 . '. 15~W/SD006 .. 15SW/SD007 15SW(SD008 15SW/SDO.09 15SW/SD010 15SW/SD011
S~MPLENUMBER 15S00040906 . 15SD0060006 15SD0070006. 15S00080006 15S00090006 15S00100006 15500110006
SAMPLEC,PDi: NO S,E,O NORMAL NOT FOUND .. NOT FOUND NORMAL NO SED· NO SED

, DEPTHRANGE , 0-0.5 .. 0.- 0:5 o ~ 0.5 O· Q.5 O· 0.5 0·0.5 o· 0.5
SAMPLE DATE 1111/2005 1111/2005 1/11/2005 1/11/2005 1/1212005 1/12/2005 1/12/2005
3.METHYLCHOLANTHRENE· 80AU 82,6 U
3~NITROANILINE '80.4 U 82.6 U
4,6·0INITRO·2·METHYLPHENOL 80.4. U 82.6 U
4~AMINOBIPHENYL 80.4.U 82.6 U
4.BROMOPHENY,L PHENYL ETHER . 80.4.U 82:6 U
4·CHLORO·3~METHYLPHENOL '80.4 U , 82,6 U
4·CHLOROANIUNE· ' '. 80.4 U . 82.6 U

. 4·CHLOROPHENYL PHENYL ETHER 80.4 U 82.6 U
4·NITROANIliNE .' 80.4 U 82.6 U
4·NITROPHENOL 80.4 UJ 82.6 UJ
4·NITROQUINOllNE·1·0XIOE· 80.4 UR 82.6 UR
5.NITRQ·O.TOLUIOINE·· 80.4 U . 82.6 U
7; 12·DIMETHYLBENZIA1ANTHRACENE 80.4' U 82.6. U
A,A·OIMETHYLPHENETHYLAMINE 80.4 U. 82.6 U
ACENAPHTHENE· . 560 18 J
ACENAPHTHYLENE' .. 15.8 U 16.3 U
ACETOPHENONE' '. 80.4 U . 82.6 U
ANILINE: " 80.4 U 82.6 U
ANTHRACENE:;: .. 1300. 25 J
ARAMITE .. .. 80.4 U 82:6 U
BENZO AlANTHRACENE 3300 100 J

, BENZO A1PYRENE, . 3700 J . 120 J
BENlO B1FLUORANTHENE·· 4300J .. 150 J
BENlO G,H,llPERYLENE ..3800 J 160 J
BENlO KlFLUORANTHENE . 1900.J 89 J
BENZYL:ALCOHOL 80:4 U 82.6 U
BIS(2·CHLOROETHOXY)METHANE' 80.4 U' 82.6 U
BIS(2·CHLOROETHYL1ETHER 80:4U .. 82.6U
BISI2·ETHYLHEXYLlPHTHALATE . 270'J 280 J
BUTYLBENZVLPHTHALATE ' ' 80.4 U .82.6 U
CHLOROBENZILATE'" , 80.4 U 82.6 U
CHRYSENE. ' ", 4100. .. 160 J
OI.N·BUTYL PHTHALATE' 80.4.U 82.6 U
OI,N·OCTYl PHTHALATE 80.4U . 82.6 U
OlALLATE' .: ,:: '.' 80kU 82.6 U
DIBENZ01A,HlANTHRACENE 700 J . 16.3.UJ
DIBENZOFURAN . . ... '<420' " 82.6 U
OIETHYLPHTHALATE :._: ..... . 80AU .' . '. . 82.6 U
DIMETHYL PHTHALATE . ' .....( .... . ·80AU·· ..

82:6U'
DIPHENYLAMINE, .. .. 80.4.U:,... ".; 82.6U
ETHYt-METHANE SULFONATE " .. ;'.\ . ';80:4 U" . '':82,6U
FLUORANTHENE 12000 340
FLUORENE. , 820 20 J
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APPENDIX TABl.E G·3
.RESUl.TS FOR CHEMICAl.S ANAl.VZEO IN Al.l. SEDIMENT SAMPl.ES, ROUND 1

. SWMU 15 (ROADS AND GROUNDS AREA) .
NSWC CRANE

CRANE, INDIANA.
PAGE 4 OF 18

Cl.AS5IFICATION .
STREAMOR'OER
l.OCATION .

· ,SAMPLE NUMBER
SAMPtE CODE' .
OEPTHRANGE
SAMP.l.E DATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACRLORCCYCLOPENTADIENE
HEXACHLOROETHANE'
HEXACHLOROPROPENE
INDENO(1,2.3·CD)PYRENE
ISODRIN .'.
ISOPHORONE
ISOSAFROLE·
KEPONE'
METHAPYRILENE
METHYL METHANE SUL.FONATE
N.NITROSO·DI·N·BUTYlAMINE·

.,N;NITROSO~DI·N·PROPYLAMINE
N.NITROSODIETHYLAMINE
N.NITROSODIMETHvIJIMINE
N·NITROSODIPHENYLAMINE·

·,N·NITROSOMETHYLETHYLAMINE .
N·NITROSOMORPHOLINE
N~NITROSOPIPE:RIDINE

N.NITROSOPYRROLIDINE
NAPHTHALENE
O,O,O·TRIETHYL PHOSPHOROTHIOAfE
O·TOLUIDINE
P·IDIMETHVLAMINOlAZOBENZENE .
PENTACHLOROBENZENE
PENTACHLOROETHANE' .

·'PENTACHLORONITROBENZENE
PHENACETIN'
PHENANTHRENE
PHENOL
PRONAMiDE
PVRENE
PVRIDINE- ... ' '.:,

SAFROLE
PestlcldeliPCBs ·lua/ka)

OOWNGRAO OOWNGRAO -OOWNGRAO OOWNGRAO·.
SEWER & OUTFAl.l. SEWER & OUTFALL SEWER & O.UTFAl.l. SEWER & OUTFAl.l.
. . 155W/50004 15SW/SD00615SW/S0007' 15Svils0008

15S00040006 .. 15S00060006 15500070006 15500080006 .
'Nos~b' ~OR~Al.NOTF6UNO NOT FOUND

o"0.5 0 • 0.5 0."0.5' 0" 0.5
1i11l2005 1111/2005 . 111112005 1/11/2005

80.4 U
80.4 U
80.4 UJ
80.4 U
80.4U
3100 J

. 80.4 U
80,4 U
80.4 U
80.4 UJ
80.4 U
80.4 U
80.4 U.
80.4 U

·80.4 U
80.4 UJ
80.4 U
80.4 U
80.4 U
80.4 U

.80.4 U
140

80.4 U
80.4 U
80.4 U
80.4U
80.4 U
80.4 U
80.4 U'
9100
80AU
80,4 U

16000 J
80.4 U

'.80.4 U

OOWNGRAO OQWNGRAO OOWNGRAO
SEWER & OUTFAl.l. SEWER & OUTFAl.l. SEWER & OUTFAl.l.

15SW/S0009 15SW/S0010 15SW/S0011
155.00090006 15500100006 15500110006

NORMAL NO SED NO SED
O"O~ O"O~ O·O~

1/1212005 1/12/2005 1/12/2005
82.6 U
82.6 U
82.6 UJ
82.6 U
82.6 U
120 J .

82.6 U
82.6 U
82.6 U
82.6 UJ
82.6 U
82.6 U
82.6 U
82.6 U
82.6 U.
82.6 UJ
82.6 U
82.6 U
82.6U
82.6 U
82.6 U
16.3 U
82,6 U
82.6 U

. 82.6 U
82.6 U
82.6 U
82.6 U
82.6 U
250

82.6 U .
82.6 U
340 J

82.6 U
82.6 U

4;4'·000 ."; .,.
4,4'·DDE· .'
4.4~·DDT

ALDRIN' 'j
!lLPHA:BHC ,.
ALPHA~CHLORDANE

AROCLOR·l016

••

1.62 U
1.62 U
'-4:9 '.""

'0.78 U
.... fO,78,U···:

0.78 U
10.8 U

;,.",

•••

1.7 J
1.66U

. 6.2.·
'0.801 U
0.801 U .
0.801 U

11.1 U

.:
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RESULTS FOR CHEMICALS ANALY ,.ALL SEDIMENT SAMPLES, ROUND 1
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE'
CRANE. INDIANA

PAGE 5 OF fa

•
CLASSIFICATION OOWNGRAD OOWNGRAD OQWNGRAO OOWNGRAD DOWNGRAO OOWNGRAO OOWNGRAD
STREAM ORDER SEWER& OUTFALL SEWER & OUTFALL SEWE.R ,& OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER & OUTFALL
LO'CATION . 15SwisD004 lSSW/SD006 lSSW/SD007 lSSW/SD008 lSSW/SD009 lSSW/SD010 15SW/SD011
SAMPLE NUMBER 15500040006 lSS00060006 lSS00070006 lSSD0080006 lSS00090006 ' 15500100006 15SD0110006
SAMPLE CODE NOSED NORMAL NOT FOUND . NOT FOUND NORMAL NOSED NOSED
DEPTH RANGE 0·0.5 0,- 0.5 0-0.5 0·0.5 0·0.5 0·0.5 0·0.5
SAMPLE DATE 1/11/2005 1/11/2005 ' 1/11/2005 1/11/2005 1/12/2005 1/1212005 1/12/2005
AROCLOR·1221, 10.8 U 11.1 U
AROCLOR.1232 10.8 U 11.1 U
AROCLOR·1242 10.8 U 11.1 U
AROCLOR·1248 10.8 U 11.1 U
AROCLOR·1254 10.8 U 11'.1 U
AROCLOR·1260 10.8 U 11,1 U
BETA·BHC 0.78 U 0.801 U
DELtA~BHC \ /' 0.78 U 0,801 U '
DIElDRIN 1.62 U 1.66 U
ENDOSULFAN I 0.78 U 0.801 U
ENDOSULFANII 1-.62 U ' 1.66 U
ENDOSULFANSULFATE 1.62 U 1.66 U
ENDRIN:,' ;, '" , ,1.62 U 1.66 U
ENDRINALDEHYDE 1.62 U 1.66 U
ENDRINKETONE 1.62 U 1.66 U
GAMMA·BHC ILiNDANE\ 0.78 U 0.801 U
GAMMA·CHLORDANE 0.78 U 0.801 U
HEPTACHLOR, ,0.78 U 0.801 U
HEPTACHLOR EPOXIDE 0.78 U 0.801 U
METHOXYCHLOR 7.8 U 8.Q1 U
TOXAPHENE, 20.4 U 21 U
Herbicides' (ua/ka),
2.4,5·T: 1.62 U 1.66 U
2;4;5·TP ISILVEX\ 1.62 U , 1.66 U
2.4·0

. ~"
1.62 U 1.66 U

DINOSEB' 1.62 U ,1.66 U
HEXACHLOROPHENE ' " 1.02 U 1.05 U
PENTACHLOROPHENOL O.54U 4,9 J
liioraanlcs (malko\
ALUMINUM ," 6850 J" 4010 J'
ANTIMONY

, " 0.45 U' 0.29 U
ARSENIC',,:"" ' ." ... 4;9J' 3.6 J
BARIUM

" 60.4 J ' 23.5 J
BERYLLIUM 0.32U 0.18 U
CADMIUM' , .. :0.42J>·, .. 0.63J
CALCIUM,,' :: 88000 J 129000J

.·~-r':. " . ,,14.1 'J ' 39.6.J
COBALT ',-- " . ;, . 8 J ,.3.8J
COPPEA. , .. . ,'12.2J.,; ,8.4,J
IRON:. ',' ' .. ' ".'" 11800,J·· .' ,-' 9670J

LEAD ','.' ", ' ... ,' . ':,39.7 J . ... ~ .- . 133J
MAGNESIUM'

..... , 9260 J . ". e. _ .. - .. " .., " 14500'J
MANGANESE .1050·J 323 J



APPENDIX TABLE G·3
, RESULTS FOR ,CHEMICALS ANALVZED IN ALL SEDIMENT SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
pAGE 6 OF 18

CLASSIFICATION DOWNGRAD DOWNGRAD' DOWNGRAD' , 'DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SEWER & OUTFALL SEWER'8c,OUTFALL SEWER & OUTFALL SEWER & OUTFALL SEWER &, OUTFALL SEWER & OUTFALL SEWER & OUTFALL
LOCATION 15SW/SD004 15SW/SD006 ' , 15SW/SDOO7- ' 15SW/SD008 15SW/SD009 15SW/SD010 15SW/S0011
SAMPLE NUMBER ' 15500040006 15500060006 15S000700()6 15500080006 1550,0090006 15500100006 15500110006
SAMPLi:cOOE' NOSED' N9RMAL NOT FOUNO NOTFOUNO " NORMAL NOSEO NO SEO
[jEP;TH:RANGE '0·0.5 ,<0~0.5 , 0·0.5 0·0.5 0·0.5, 0·0.5 0·0.5
SAMPLE DATE ' 1/11/2005 1/1.1/2005 ' 1/11/2005 111112005 1/1212005 1/1212005 1/12/2005
MERCURY, 0.085 J' 0.015 J
NICKEL ," 10.2J 9,2 J
POTASSIUM" 850J ' , '589 J
SELENIUM' 0~27 U ' 0.13 U
SILVER, ' 0.05 U 0.047U
SOOIUM:, ," 108 U 117 J
THALLIUM:" 0.08 U 0.05 U
TIN, " ,

" 0,35 U 0.33 U
VANADIUM ,17 J '13.5 J
ZINC' 56.5 ' 163
Miscellaneous 'Parameters (%)

,.
, .',

, CYANIDE (maiko)
PERCENT SILTICLAY
SIEVE 1,' ,
SIEVE'H/2~:, "

, SIEVE,2' , ,',

SIEVE3",:
SIEVE 3/4' ;

,

SIEVE 3/8": ,"' ,
SIEVE NO. 004,
SIEVE NO. 010 ,"
SIEVE NO. 020
SIEVENO.,040" "

SIEVE NO. 060 "

SIEVE NO. 140
SIEVE,NO. 200 ,
TOTAL ORGANIC CARBON (mQlkg)'

"

:",'

. .
:::.: .

/.
:,.

. ...:.
" .. ;, ',~'

.'

,.:
,"'\

,", ';',.,:', .i
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. . SWMU 15 (ROADS A 0 GROUNDS AREA) . .
NSWCCRANE

CRANE, INDIANA
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•

-,

.' ...
CLASSIFICATION

.- ,-
oOWNGRAD' oOWNGRAo oOWNGRAo DOWNGRAo oOWNGRAo oOv.'NGRAD oOWNGRAo DOWNGRAo oOWNGRAo

STREAM. ORDER SEWER 8. OUTFALL TRII(~.5:~h 5',2 Tj:lIB.15~1i15~2 . TI'l!.~j5-1/15-2 TRI'S 15-1/15·2 TRIS 15~1/15·2 TRIS 15·1/15-2 TRIS 15-1/15-2 TRIS 15·1/15·2
LOC!'Tli;)N'r;;; ,

. . . . .,. ~.

15SW/So012 ' .15S'!V/SoO~s.: . 155y.t!~000? . 15S\V/So013 15SW/5Q015 .15SW/So016 15SW/50017 15SW/So018 155W/So019.... 15So0120006 .,...· SA~p'LENUMBER ' .. 15SI:I.0050006 .1,.5500050006'0 1S.~QO.1300Q6 15500150006 155001 ~0006 1.5500170006 15500180006 15500190006
5AM,PLE,COo~·, .. NOT FOUND ORIG OUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH-RANGE"

-....
.'0.'0.5 '0 ·0.5 0-0.5 0.·..0:5 Fa.5 0. 0.5 .0·0.5 0- 0.5 0-0.5

SAMPi.EoATE .; 1/1212005 1/1112005 1/11/2005 1111/2005 1111/2005 1/11/2005 1111/2005 1/9/2005 1/9/2005
· Volatile' Organlca (ug/kg) ,.

1;1 ,1 ,2·:rETRACHLOROETHANE 1.13 UJ 1.02 U 1,1 U 1,14 U 0,948 U 1:13 U 1.54 U 1.3 U
1,1 :HRICHLOROETHANE U3'U 1.02 U 1.1 U .. 1.14 U 0.948 U 1.13 U 1.54 U 1.3 U
.r,.1;2;2~TETRACHLOROETHANE , . H3U 1.02 U .1.1 U 1.14 U 0;946 U 1,13 U 1.54 U 1.3.U

.1,1;2,TRICHLOROETHANE 1.13 U. . 1,02 U UU '1.14 U 0.948U 1.13 U 1.54 U 1.3 U
l',,1'DICHLOROETHANE 1013 U . 1.02 U . 1.1 U 1.14 U 0.948 U 1.13 U 1.54 U 1.3 U
l;l·DICHLOROETHENE '1,13 U 1.02 U 1.1 U 1.14 U. 0.948 U U3 U 1.54 U 1.3 U
1;2,3·TR ICHLOROPROPANE .1.13U 1,02 U 1.1 U 1.14U 0.948 U 1.13 U 1.54U 1.3 U
l,2-DIBROMO'3·CHLOROPROPANE· 1.13 UJ 1.02 U 1.1 U U4U 0.948 U 1.13 U 1.54 U 1.3 U
1,2·DIBROMOETHANE 1.13U 1.02 U 1.1 U U4U 0.948 U 1.13 U 1.54 U 1.3.U
1;2,DICHLOROETHANE 1.13U 1:02 U '1.1 U 1.14 tJ 0.948 U 1.13 U 1.54 U ' 1.3 U
1,2·DICHLORORROPANE " . 1.13U 1.02 U 1.. 1 U U4U . 0.948 U 1.. 13U 1.54 U 1.3 U
2·BUTANONE· 1.13U . 1.02 U '1:1 U 1,14 U 0.948 U 1.13 U 1.54 U 1.3 U

· 2,HEXANONE·',.· 1.13 U 1.02 U . 1.1. U U4U 0.948 U 1.13 U 1,54 U 1.3 U
3·CHLOROPROPENE· ' ' 1.13U. 1.02 U 1.1 U U4U 0.948 U. 1.13 U 1.54 U 1.3 U
4·METHYL·2,PENTANONE· " 1.13 UJ 1.02 UJ .. 1.1 UJ 1.14. UJ 0.948 UJ 1.13 UJ . 1.54 U 1.3 U
ACETONE '1,.13 UJ 1.02 UJ . 1:1 UJ 1'.14 UJ 0.948 UJ 1.13 UJ 2U 1.3 U
ACETONITRILE,'· .. 45:3 UR 40.6 UR ' .43,9 UR 45.7 UR 37.9 UR 45.1 UR 61.7 UR 51.9 UR
ACROLEIN '. .. ..

1,13 UR 1.02UR 1.1UR 1,14 UR 0.948 UR 1,13 UR 1.54 UR 1.3 UR
ACRYLONITRILE' . 1.13U 1,02 U 1.1 U. 1.14 U 0.948 U 1.13 U 1.54 U . 1.3 U
BENZENE .:' :'. . .'. " 1.13U 1.02U 1.1 U 1.14 U 0,948. U 1.13 U 1.54 U. 1:3 U

. BROMODICHLOROMETHANE . 1.13 U 1.02 U 1.1 U U4U· 0.948 U 1.13 U 1.54 U 1.3 U
BROMOFORM', . 1.13U· 1,02U 1.1 U 1.14 U 0.948 U 1.13 U 1.54' U 1.3 U
BROMOMETHANE' 1.13 U 1.02 U ·1.1U 1.14 U 0.948 U 1.13 U 1.54 U 1.3 U
CARBON DISULFIDE. 1.13U. 1-.02 U' 1.1 U. 1-.14 U 0:948 U 1.13 U 1.54' U UU
CARBON·TETRACHLORIDE 1.13'U '1.02 U 1.1 U 1.14U 0.948 U ' 1.13 U 1.54 U 1.3 U
CHLOROBENZENE 1.13U .1,02 U , U'U 1.14 U 0.948 U .U3U 1.54 U 1.3 U
CHLORODIBROMOMETHANE 1.'13U 1.02U 1:1.u 1.14 U 0:948U . 1.13 U 1,54 U 1.3 U '.
CHLOROETHANE '. .. .", '1,13 U 1,02U, 1.1 U 1,14 U 0.948U 1.13 U 1.54 U 1.3 U
CHLOROFORM.·.. . 1.13U· " L02'U UU U4U· 0.948U 1.13'U 1.54 U UU
CHLOROMETHANE .. 1.13 U ...L02 U' 1.1;U 1.14 U 0.948 U 1.13 U 1.54 U· 1.3 U
CHLOROPRENE '. .1.13;U '. T02U l.1.U 1.14 U 0.948 U . 1.13 U 1.54 U 1.3 U
.CIS·l ;2·E>ICHLOROETHENE 1.13U. .1.02 U;. ·1.1.U 1.14 U 0.948 U 1.13 U 1.54U UU
CJ5~1:3·DICHLOROPROPENE 1.13'U '1.02 U UU 1.14 U 0.948 U 1.13 U 1.54 U 1.3 U
DIBROMOMETHANE ' ,..' 1.13U, .. 1.02U. 1.1U '1.14' U, 0,948 U" 1.13 U. 1.54 U 1.3.U
DICHLORODIFLUOROMETHANE '. 1.13 U 1.02. U 1.1 U 1.14 U 0.948U 1.13 U 1.54 U 1.3 U

· ETHYL·METHACRYLATE 1.13 U 1.02U 1.1 U 1.14 U,., 0.948.U 1.13 U 1.54 U 1.3U
'E'rI1'yTBENZENE ,,'" .-:--,' ,~.". "; -; ," 1.13 U·.· 1.02U ' " 1.1 U 1.14 U 0.948 U 1.13 U 1.54 U 1.3 U
ISOBUTANOL 45.3 UR ; AO.6 UR ·43.9UR 45.7 UR' ,37;9 UR 45.1UR 61.7 UR 51;9 UR
METHACRYLONITRILE 1.13U. ." '1.02 U UU 1.14 U . 0.948 U 1.13 U 1:54 U 1.3 U
METHYL IODIDE '. ,1.13 U ,1.02 U 1:1 U 1.14 U 0.948U 1.13 U 1.54 U 1.3U
METHYL METHACRYLATE 1.13 U 1.02 U 1.1 tJ 1.14 U 0.948 U 1.13 U 'l.54,U 1.3 U
METHYL TERT·BUTYL ETHER U3U 1.02. U 1.1 U 1.14 U 0.948 U U3 U 1.54 U 1.3 U

~

.,,'
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RESULTS FOR CHEMICALS ANALYZED IN ALL SEDIMENT SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
. NSWC CRANE

CRANE, INDIANA
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OOWNGRAO . IDOWNGRAO
SEW~R & OUTFALL TRIS 15;1/15·2

CLASSIFICATION ..
STREAM ORDER
~OCAtl.ON ." .

. SAMPLE NUMSER
: SAMPLECciOE
. DEPTH RANGE
· SAMPLE DATE' .
.,ME:rHYLENE·CHLORIDE
PR0PIONITRILE .
STYRENE:"
TETRACHL0ROETHENE
TOLUENE ..' ....
TOTALXYLENES.··
TRANS·l,2,DICHLOROETHENE
TRANS·l,3-DICHLOROPROPENE·
TRANS-l,4·DICHLORO·2·BUTENE ..
JRICHLOROETHENE .
TRICHLOROFLUOROMETHANE
VINYL ACETATE'

15SW/S0012
15S00120006
NOT FOUND

0·0.5
1/1212005

15SW/S0005
15SQ0050006

:ORIG
0·0.5

· 1/11/2005"·
"·1:13.UJ.
4S:3UR .
1:13U'
1.13U

" J.13 U
.1.13 lJ

1.13 U
r:13U
1.13 U
1.13 U .
1:13U
.1..13U

DOWNGRAO
TRIS.15·1115·2
15SW/SD005

15S00050006·0
· OUP'
0·0.5

1/1'112005
.1.02.UJ

'40.6 UR
1.02 U
J.02 U
1.02U

. 1.02~U

L02'U
1.02 U
1.02 U

·1.02 U
'1.02 U

·.-':1.02 U

DOWNGRAO bOWNGRAO DOWNGRADDOWNGRAO DOWNGRAO DOWNGRAD
TRIS 15·1115·2 TRIS 15·1/15·2 TRIS 15·1/15·2 TRIB 15·1/15·2 TRIB.15~1I15.2TRIS 15·1/15·2
.15SW/Sb013 15SW/SD015 15SW/SD016 15SW/S0017 15SW/SD018 15SW/S0019
15S00130006 15S00150006 15S00160006 15S00170006 15SD0160006 15500190006

:NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
o•0:5 0 ·0.5 .O~ 0.5 0 • 0.5 0 • 0.5 0 • o.s

1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/912005 1/9/2005
'1.1 UJ· I 1.14 UJ I 0.948 UJ I 1.13 UJ 1 6 U 1 5 U
43.9UR :1 45.7UR 1 37.9 UR . 1 45.1 UR I 61.7 UR 1 51.9 UR
·1.~1 u' I 1.14U 10;948U 1 -1.13'U 1 1.54U I 1.3U
1.1U 1 1.14 U I 0.948 U' I '1.13 U I 1.S4 U I 1.3 U
1.1 U' I 1.14 U 1 0.948 U 1 1.13 U I 1.54 U 1 1.3 U
1.1 U I 1.14 U I 0.948 U I 1.13 U 1 1.54 UI 1.3 U
1.1 UI 1.14 U I 0,948 U 1 1.·13 U I' 1:54 U I' 1.3 U
1.1 U I 1.'14 U 1 0.948 U 11.13U , 1.54 U 1 1.3 U .
1.1 U I' 1.14.U I 0.948 U I 1.13 U 1 l.S4 U I 1.3 U
1..1 U 11.14 U I' -0.94£1 U -I - 1.13 U I 1.S4 U I 1.3 U
.1.1 UI 1'.14 U '0.948U -'I ,- 1.13 U I 1.S4 U I .1.3 U
1.1U ·1 1.14U 1 0.948U 1 1.13U 1 .1.54U 1 1.3U

-...,

1.1 U ,- 1.'14U ,- Ib.948 U I 1.13 U I 1.54 U I 1.3.UViNYL'CHLORIDE
SemivollitileOrganrc8 -(ug/kg)
1,2,4,S·TETRACHLOROBENZENE
1,2,4·TRICHLOROBENZENE
1,2·DICHLOROBENZENE
1,3,DICHLOROBENZENE
l,4-DICHLOROBENZENE

· '1 ,4-DIOXANE ,.....
lA;NAPHTHOQUINONe
l,4·PHENYLENEDIAMINE
l·NAPHTHYLAMINE
2;2'·OXYBIS(1oCHLOROPROPANEI
2,3,4,S·TETRACHLOROPHENOL·
2,4,5,TRICHLOROPHENOL
2,4,S·TRICHLOROPHENOL
2,4·DICHLOROPHENOL
2,4;DIMETHYLPHENOL
2,4;DINITROPHENOL

·'2,6;DICHLOROPHENOL
2·ACETYLAMINOFLlJORENE.

·.2oCHLORONAPHTHALENE
2·CHl:.OR08HENOl:';
2:METI'!YLNAPHTHALENE .
,2·METHYLPHENOL
2;NAPHTRYI2AMINe:..,..-c
2-NITROANILiNE :.
2·NITROpHENOL .
2:PICOl,;INEL:' .. ,"
3&4·METHYLPHENOL
3,3';DICHLOROBENZIDINE

. ~.,

, l~ ...

1.13 U

77.4 U
77.4U
77.4·U
77.4U
77.4 U

, 115 U
· 77.4 U

77.4U
77.4 U
77.4 U.
77.4.U
77.4 U
77.4 U
77.4 U
77.4 U
77.4 UJ
77.4 U
77.4 U
77.4 U

- 77.4 U
4J

77.4U
..77.4U

7.7-:4U
77-.4:.U, ""'.:

· 77:4lU
. 77.4.U

77.4 U

1.02 U

77.5 U
77.5 U

· 77.5 U
77.5 U
77.S U
116 U

n.5U
77.5 U
77.S U
77.5 U
77.S U
77.5 U
77:S U
77.SU.
77.5 U
77.5 UJ
77.5U
77.S U.
77.S U .
77.5U

5.J:
· 77.5. U
77.5 U
77.SU

". 77.S U·
',77.5 U
·77.5 U
77:5 U

85.4 U
85.4 U
85.4 U
.85.4 U
8S.4U.
127 U

8S.4 U
8S.4 U
85:4U
8S.4 U
8S.4 U
85.4 U
85.4 U
85.4 U
8S.4 U

.8S.4 UJ
85.4 U

. 8S.4 U
85.4 U
85.4 U

·10J
8S.4U
85.4U .'

'85:4 U
.8S:4U·

..' 85i4''U''''
.85.4 U
85.4 U

88.7 U
88.7 U
88.7.U
88.7 U
88.7 U
132 U

88.7 U
88.7 U
88.7 U
88.7 U
88.7 U
88.7 U
88.7 U
88.7 U
88.7 U
88.7 UJ
88.7.U
88.7 U
88.7 U
88.7U
.100.
88.7 U
88.7 U
88.7 U
88.7 U
88.7 U
88.7 U
88.7 U

78.8U
78.8 U
78.8 U
78.8 U
78.8 U
118 U

78.8 U
78.8 U
78.8 U
78.8 U
78.8 U
78.8 U
78.8 U
78:8 U
78.8 U
78,8 UJ'
78.8 U
78:8 U
78.8 U
78.8 U
lS.5 U .
78.8 U
78.8 U
78.8U

. 78,8 U
78.8 U

'78.8 U
78.8U

78.5 U
78.S U
78.5 U
78.5U
78.5 U
117 U

78.S U
78.5 U
78.S U
78.5 U
78.S U
78.5 U
78.5 U
78.5 U
78.5 U
78.S UJ
78.5 U
78.S U
78.5 U
78.5 U
15.5 U
78.5 U
78.S'U
78.5 U
78.5U
78:S U
78:5 U
78.5 U

112 U
112 U
112 U
112U
112 U
168 UJ
112 U
'112 U
112 U
112 U
112 U
112 U
112 U

·112 U
112 U
112 U
112 U
112 U
112U
112 U

9J
112 U
112U
112 U
112 U
112 U
112 l:J
112 U

88.6 U
88.6 U
88.S U
88.6 U
88.S U
132 UJ

88.6 U
88.6 U
88.6 U
88.S U
88.6 U
88.6 U
88.S U
88.S U
88.6 U
88.6 U
88.S U
88.6 U
88.S U
88.6 U
4.37 U
88.6 U
88:S U
88.6 U
88.6 U
88.6U
88.6 U
88.S U

3,3'·DIMETHYLBENZIDINE

•
77.4 U. 77.S U .

•.. ~,.,.

85.4 U 88.7 U 78.8 U 78,5 U 112 UJ 88.6 UJ

.:
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. APPEN.E G·3

RESULTS FOR CHEMICALS ANALYZ ALL SEDIMENT SAMPLES, ROUND 1
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE
CRANE,INQIANA
. PAGE Ii OF 18'

,•
CLA~§lfl~ATI9N OOWNGRAO DOWNGRAD QQWNGRAO . OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO 09WNGRAO OOWNGRAO
STREAM ORDER SEWER & OUTFAl.L TRIS 15·1/15-2 TRls·1S.1/15·2 TRis:15.1I1S~2 TRIS15.1/1S·2 TRIS 15-1/.15-2 TRIS 15·1115-2 TRIS 15·1/15·2 TRIS 15·1115·2
LOCATIO'N' . . 1'SS,W/SD012 . 1SSW/SOOOS 1SSW/S0005 . 1SSW/S0013 .1SSW/S0015 15SW/S0016 1SSW/S0017 15SW/S0018 15SW/S0019
SAMPl.E·NlJMB,ER 1SS00120006 15S00050006 .1SS000S0006·0 1SS00130006 15S00150006 1SS00160006 15S00170006 1SS00180006 15S00190006
SAM~LE.CqOE ... NOT FOUND . ORIc;' OlJP NORMAL NORMAL NQRMAL NORMAL NORMAL NORMAL.
DEPTH RANGE. 0·0.5 . 0-0.5 . 0'· 0.5 0·0.5 . 0·0.5 0·0.5 0-0.5 0-0.5 0-0.5
SAMPLE DATE 1/1212005 1/11/2005. 1/1112005 1/11/2005 1/11/2005 1/11/2005 111112005 11912005 119/2005
3-METHYLCHOLANTHRENE . 77.4U .77,5U 85.4 U 88.7 U 78.8 U ·78.5 U 112U 88.6 U

· 3-NITROANILINE 77,4U 77.5 U . 85A U' .88.7.U 78.8 U 78.5 U 112 U .88.6 U
4.6·DINITRO-2-METHYLPHENOL 77.4U 77,5U ·85.4 U 88.7 U 78.8 U 78.5 U 112 U 88.6.U
4-AMINOBIPHENYL .. 77,4U 77:5 U 85.4 U 88.7U 78.8 U 78.5 U 112 U 88.6 U
4-BROMOPHENYLPHENYL ETHER 77.4U 77,5U 85.4 U '88.7 U 78.8 U 78.5 U 112 U 88.6 U
4-CHLORO,37METHYLPHENOL 77,4U 77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 112 U 88.6 U
4-CHLOROANllINE· . , 77.4U 77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 112.U 88.6 U
4·CHlOROPHENYL PHENYL ETHER 77,4U . 77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 112 U 88.6 U
4·NITROANILlNEi'· . 77.4U 77,5U 85.4 U 88.7 U 78.8 U .78.5 U 112 U 88.6 U
4,NITROPHENOL:'

" .' 77.4.UJ. 77.5 UJ 85.4 UJ 88.7 UJ 78,8 UJ 78.5 UJ 112 U 88.6 U
4·NltROQUINOLlNE-1-DXIDE· 77,4UR 77,5UR :85.4' UR 88.7UR 78.8 UR 78.5 UR 112 UR 88.6 UR

· 5-NITRO·O~TOWIDINE· 77.4U 77.5U 85.4 U· 88.7 U 78.8 U 78.5 U 112'U 88.6 U
7. 12·DIMETHYLBENZ(AIANTHRACENE 77.4 U. 77,5U 85.4 U 88.7 U 78.8 U 78.5 U 112 U 88.6 U
A,A·DIMETHYlPHENETHYLAMINE 77,4U · 77.5U 85.4 U 88.7 U 78.8 U 78.5 U 112 U 88.6 U
ACENAPHTHENE· 6 J' 9 110 850 120 170 160 4.37 U
ACENAPHTHYLENE. 3.81 U 3.82 U 30. .8.74 U 15.5 U· 15.5 U 48 4.37 U
ACETOPHENONE.. ' 77,4U 77.5U 85.4 U. 88~7 U 78.8 U· 78.5U 112 UJ 88.6 UJ
ANILINE':"':.' ....... 77.4 U 77.5 U 85.4U 88.7 U 78.8 U 78.5 U 112.U 88.6 U
ANTHRACENE ,. 18 22 220 . 1800 310 420 290 4.37 U
ARAMITE":' .'. 77AI;! 77.5 U 85.4 U 88;7 U 78.8 U .78.5 U. 112 U 88.6 U
BENlO AIANTHRACENE . '.. 61 84J 610 . 3200 960 1300 810 13
BENlO AlPYRENE'" .. 77 110.J 640' 2800 .' 1100 1300 830 IS'
BENlO BlFLUORANTHENE .;" . 94 '; 130 J 650 2900 1000 1400 '1000 18
BENlO G;H.IlPERYLENE . 120 . 140J' ,910 2400 1200 1600 800 16'
BENZO KIFLUORANTHENE 56 ,67 J 500 1600 680 760 . 430, 11
BENZVl:.AlCOHOL 77.4U 77:5.U 85.4 U 88.7 U 78.8 U 78.5 U 112U 88.6 U
BIS(2~CHlOR0ETHOXYIMETHANE 77.4U 77.5 U .85,4U . 88:7 U 78.8 U 78.5 U 112 U .88.6 U
BIS(2·CHLOROETHYL)ETHER 77,4U 77.5U 85.4' U 88.7 U 78.8 U. 78.5 U 112 U 88.6 U
BIS(2,ETHYLHEXYL1PHTHALATE 270 J 240 J 130 J 88.7 U 160 J 130 J 112U 88.6 U
BUTYLBENZYL PHTHALATE 77'.4 U 77.5 U 85.4·.U .. , 88.7 U 78.8 U 78.5 U 112U 88.6 U
CHlOROBENZllATE .' 77,4U · 77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 112 U ·88.6 U
CHRYSENE·····; 110 . 130 J 760' 3600 1200 .. 1500 990 14
DI-N.BUTYL PHTHALATE. 77.4U 77.5U 85:4:U 88.7 U 78.8 U 7.8.5U 112 U 220 J
DI'N·OCTYL .PHTHALATE

....
77.4 U 77.5 U 85.4'U 88.7 U 78.8 U 78.5 U 112U· 88.6 U

DIALtATE"';', .. ,
" 77.4U 77.5 U 85:4 U· 88.7U 78.8 U 78.5U 112 U 88.6 U

DIBENZG(A;HIANTHRACENE 3.81U' 3.82 UJ 180' 610 230 280 170 4.37 U
N. ..... :. 77AU · 77.5U 85:4U" '. ' . '88.7U· 110 J 89 J 130J 88.6 U

DIETHYL F?HTHALATE . ~'. :"
.' .... 77.4 U ." .. 77.5 U '85.4 U 88.7 U' ,78,8 U' 78:5 U 112 U 88.6 U

DIMETHYLPHTHALATE ,,' '7-7:4U"'" · 77.5 U·· ·85.4,U 88.7·U· ..' 78.8,U 78.5 U . 112U 88.6 U
DIPHENYLAMINE ".. . ',' ." .~.~.. .. '77.4.U "':';'77.5 U ... 85.4U ... 88:7 U' 78.8·U ·78.5U 112 U 88:6 U
ETHYL:METl-iANE:SULFONATE ; .;·.:.'.~l;? ··77.4U " . ,','77.5 U -. 85.4'U',. : . 88.7·U . 78.8 U 78.5 U 112 U 88.6 U
FLUORANTHENE 190 200 "1200 7700 2800 3400 1800 25

· FLUORENE· 8 14 .. ,. , 91 800 160 210 110 . 4.37 U

...;.,
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APPENDIX TABLE G·3
RESUL.TS FOR CHEMICAL.S ANAL.VZEO·U':/ AL.L. SEDIMENT SAMPL.ES. ROUND 1

. . SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 100F 18

...
..' CLASSIFICATION . OOWNGRAO .. ' C>.9WNGRAp OqWNGRAO .0OVlNG.RAO OOWNGRAO OOVVNGRAO OOWNGRAO OOWNGRAo oOWNGRAo

S"rREAMORDER. ., SEWER & OUTFAL.L. TRI8 .15.-1.115~2 TRI8·15-1/15·2 TRI~15·1/15·2 TRIB 15.1/15-2 TRIB 15·1/15-2 TRI8 15-1/15·2 TRI815·1/15·2 TRI815-1/15·2
· L.OCATlON.· .' 15SW/So012 .15SW/SOO05 15SW/SOO05 15SW/So013 15SW/So015 15SW/So016 15SW/So017 15SW/So018 158WI80019

SAMPLE NUMBER 15SO.0120006 15SP0050006 15Sq005O:006-0 15S00130006 15S00.150006 15800160006 15S00170006 15800180006 15800190006
, SAMPl.ECOOE" .' NOT FOUND ORIG ·OUP. .. NORMAL. NORMAL. NORMAL. NORMAL. NORMAL. NORMAL.
DE~T.HRANGE '" o ~ Q.5 0-0.5· . 0-0.5. .0: 0.5 . 0 - 0.5 o ~ 0.5 0·0.5 0-0.5 0·0.5 .
SAMPL.E DATE 1/1212005 1/1112005 1111/2005 1/1112005 1111/2005 1/11/2005 1/1112005 1/9/2005 1/9/2005
HEXACH~OR0BENZENE . 77.4 U 77.5 U 85.4U 88.7 U 78.8 U 78.5 U 112 UJ 88.6 UJ
HEXACHLOROBUTAOIENE· 77.4U 77.5 U 85:4'U 88:7U 78.8.U 78.5 U 112 U 88.6 U
HEXACHLOROCYCLOPENTAOIENE 7M UR 77.5UJ 85.4 UJ 88:7 UJ 78.8 UJ 78.5 UJ 1.12 UJ. 88.6 UJ
HEXAGHtOROETHANE 77.4U 77.5 U .85.4"U 88.7 U 78.8 U 78.5 U 112 U 88.6 U
HEXACHLOROPROPENE . . 77.4 U 77.5 U '85.4 U . a8.7 U 78.8U 78.5 U 112.U 88.6 U
INOENO(1.2.3·C01PYRENE 90 110 J 730 2200 1000 .. 1300 690 15
ISOORIN·,·'.· .. 77.4 U 77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 1.12U 88.6 U
ISOPHORONE 77.4 U . 77.5 U '85.4 U 88.7 U 78.8 U 78.5 U. 112 U 88.6 U
ISOSAFROLE 77:4 U 77.5 U .85.4 U .88.7 U 78:8 U .78.5 U 112 U 88.6 U
KEP.ONE. .. 77.4 UJ 77.5 UJ 85.4 UJ ·88.7 UJ 78.8UJ. 78.5 UJ 112 UJ 88.6 UJ
MEl'HAPYRILENE 77.4 U 77:5 U 85.4 U 88,7 U 78.8 U . 78.5 U 112 UJ . 88.6 UJ
METHYL: METHANE SULFONATE 77.4U 77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 1'12 U 88.6 U
N·NITROSO·OI-N~BUTYLAMINE 77.4 U 77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 112 U . 88.6 U
N;NITROSO~OI-N·PROPYLAMINE 77.4U . 77:5 U 85.4 U ·88,7 U 78.8 U 78.5 U 112 U 88.6 U
N·NITROSOOIETHYLAMINE 77.4U 77.5 U 85.4 U 88.7U 78.8 U 78.5 U 112 U 88.6 U
N~NITROSOOIMETHYLAMINE 77.4 UJ '. 77.5UJ '85.4 UJ 88.7 UJ 78.8 UJ 78.5 UJ 112 UJ 88.6 UJ

· N·NITROSOOIPHENYLAMINE 77,4:U 77.5U 85.4 U . 88.7 U 78.8U 78.5.U 112 U 88.6 U
N·NITROSOMETHYLETHYLAMINE 77.4·U 77.5 U . 85.4 U 88.7 U 78.8 U . 78.5 U 112 UJ 88.6 UJ
N·NITROSOMORPHOLINE 77.4 U . n5U 85.4 U 88.7 U 78.8U 78.5 U. 112 U 88.6 U
N·NITROSOPIPERIOINE 77.4 U' 77.5 U' 85.4 U 88.7 U 78.8 U 78.5 U 112 U 88.6U
N·NITROSOPYRROLIDINE· 77.4 U '77.5 U .. 85.4U 88.7 U 78.8 U 78.5 U 112 U 88.6 U
NAPHTHALENE'. . . 5J '. 6 J 20 370 30J 52 19 4.37 U
O;O;O·TRIETHYLPHOSPHOROTHIOATE ' 77.4 U 77.5 U 85.4 U ..88.7 U 78.8 U 78.5 U 112 U 88.6 U
O·l'OLUIOINE· 77.4 U. 77.5 U 85.4 U. 88.7 U 78:8 U 78.5 U , 112 U 88.6 U
P·(DIMETHYLAMINOlAZOBENZENE 77.4 U 77.5 U 85.4 U 88.7 U 78,8 U 78.5 U 112U 88.6 U
PENTACHLOROBENZENE ·77.4U: 77.5 U 85.4 U 88.7 U 78'.8 U 78.5 U 112 U 88.6 U

· PENTACHLOROETHANE . 77.4 U 77.5 U 85.4 U 88.7 U 78;8 U 78.5 U 112 U 88.6 U
PENTACHLORONITROBENZENE '77.4 U 77.5 U 85.4 U 88.7U 78.8 U 78.5 U 112 U 88.6 U
PHENACETIN .: 77.4 U .77.5 U 85.4 U 88.7 U 78.8 U 78.5 U 112 U 88.6 U
PHENANTHRENE .. 140 .. 170 1100 8100 2500. 3200 1600 18
PHENOL:.·.. ·

...
77.4 U 77.5 U 85:4 U 88.7 U 78.8 U 78.5 U 112 U 88.6 U

PRONAMloE,; . 77.4 U 77.5 U . 85.4 U 88.7 U 78:8 U 78.5 U . 112 U 88.6 U
PYRENE 170 310 J 1200 9900 J. 2800 3400· 2700 J 35 J
PYRIDINE 77.4U 77.5 U 85.4 U ·8a.7 U 78.8 U 78.5 U 112 UJ 88.6 UJ

· SAFROLE " .. 77.4'U:· 77.5 U 85.4 U .' 88.7 U 78.8 U' 78.5 U 112 U 88.6 U
PestlcldeePCBs· (ua/kQ) , " ..

'"

4,4'·000 ' ,; ,:,' ... ..
1.56J 1.56 U 26 .. 7.5 1.59U 1.58 U 35 4.9

4,4'·00E.' , . : 2.5 J ·.·.1.56'U 76 16 1.59·U 1.58 U 24 J 2.5 J
.4.4"00T 2.3 J 1.56J '40 '12 2.4 J . 2.2 J 100 2.1 J
ALDRIN': '.;, . :.:. .' 0.751 U 0.752 U 0.828U '0.861 U 0.765U 0.762 U 1.09 U 0.86 U
ALPHA·BHC . . ...0.751"U· 0.752.U . 0.828U 0:861 U 0.765 U 0:762 U 1.09 U . 0.86 U
ALPHA;CHLOROANE 0.751 U 0.752 U . 7.4 31 . 0,765 U 0.762 U 1.09 U 0.86 U
AROCLOR.l016 10.4 U 10.4 U '.1-1.5 U 11.9 U 10.6 U 10.6 U 15..1 U 11.9 U

• J • .;
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. APPENLE G·3 ..
RESULTS FOR CHEMICALS ANALYALL SEDIMENT SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 11 OF 18

••
CLASSIf'ICATION OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO
STREAM ORDER SEWER &OUTFALl,. TRII!l15-1/15-2 TRIB 15-1n5-2 TRIB 15-1/15·2 TRIB 15-1/15·2 TRIB 15·1/15·2 TR IB15·1/15·2 TRIB 15·1115-2 TRIB 15·1/15·2
LOCATION. 15SW/SD012 15SW/SOO05 15SW/SOOO5 15SW/SD013 155W/SOO15 155W/50016 155W/50017 . 155W/50018 155W/SOO19
SAMPLE NUMBER 15S00120006 15S00050006 15S00050006·0 15500130006 15S00150006 15S00160006 155DO170006 15S00180006 15500190006
SAMPLE CODE NOT FOUND ORIG 'OUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0-0.5 0-0.5 0-0.5 0; 0.5 0.0.5 0-0.5 0·0.5 0-0.5 0·0.5
SAMPLE.OATE 1/1212005 '111112005 1/11/2005 1/11/2005 1/11/2005 1/11/2005 1/11/2005 li9/2005 1/9/2005
AROCLOR·1221 10.4 U 10.4 U 11.5 U 11.9 U 10.6 U 10.6 U 15:1 U 11.9 U
AROCLOR·1232 10.4 U 10.4·U 11.5 U 11.9 U 10.6 U 10.6 U 15.1 U 11.9 U
AROCLOR·1242 ., 10.4·U 10.4 U 11.5 U 11.9 U 10.6U 10.6 U 15.1 U 11.9 U
AROCLOR-1248 10.4 U' 10.4 U 11.5 U 11.9 U 10.6 U 10.6 U . 15.1 U 11.9 U
AROCLOR·1254 10.4 U 10.4 U 11.5 U 11.9 U 10.6 U 10.6 U 15.1 U ·11.9 U
AROCLOR·1260 10.4U 10.4 U 11.5 U 330 10.6 U 10.6 U 15.1 U 11.9 U
BETA·BHe .0.751 U .0.752 U 0.828 U 0.861 U 0.765 U 0.762 U 1.09 U 0.86 U
DELTA·SHC;·,: .... 0.751 U . 0.752 U .0.828·U 0.861U 0.765 U 0.762 U 1.09U 0.86 U
DIELDRIN

..
1.56 U ' 1.56 U 1.72 U 1.79U 1.59U 1.58 U 2.27 U 1.79 U

ENDOSULFAN I . 0.75f U 0.752 U 0:828 U 0.861 U 0.765 U 0.762 U 1.09 U 0.86 U
ENDOSUL:FAN II 1,56 U 1.56 U 1.72 U 1.79 U 1.59 U 1.58 U 2.27 U 1.79 U
ENDOSULFAN·SULFATE 1.56 U . 1.56. U 1.72 U 1.79 U 1.59 U '1.58 U 2.27 U 1.79.U
ENDRIN·.·.. 1.56 U 1.56 U' 1.72 U 1.79 U 1.59 U 1.58 U 2.27 U 1.79 U
ENDRIN ALDEHYDE' 1.56 U 1.56 U 1.72 U 1.79 U 1:59 U 1.58 U 2.27 U 1.79 U
ENDRIN<KETONE 1.56 U 1.56 U 1.72 U 1.79 U 1.59 U 1.58 U 2.27 U 1.79 U .
GAMMA'SHC (LINDANE) 0.751 U 0.752 U 0.828 U 0.861 U 0.765U 0.762 U 1.09 U 0.86 U
GAMMA,cHLORDANE 0.751 U 0.752U 6J 28' 0.765 U 0.762 U 1.09 U 0.86 U
HEPTACHLOR . 0.751U . 0.752 U " 0.828U 0.861 U 0.765 U 0.762 U 1.09 U 0.86 U
HEPTACHLOR EPOXIDE .0.751 U 0.752 U 0.828 U 0.861 U 0.765 U 0.762 U 1.09 U 0.86 U
METh-lOXYCHLOR 7.51 U 7.52 U "8.28 U 8.61 U 7.65 U 7.62 U 10.9 U 8.6 U
TOXAPHENE: 19.6 U ·19.7U 21.7'U 22.5 U 20 U' 19.9 U 28.5 U 22.5 U
Herbicides (ualka)
2,4,5.T',··.: .. ' ":':".:0". '.1.56 lJ 1.56 U 1.72 U 6.8 J 1.59 U 1.58 U 2.27 U 1.79 U
2;4,5·TP.ISILVEX\".· . 1.56 U 1.56 U .1.72 U 1.79 U 1.59 U 1.58 U 2.27 U 1.79 U
2;4~D' 1.56 U 1.56 U 1.72U 1.79 U 1.59 U 1:58 U 2.27 U 1.79 U
DINOSEB:" 1.56 U~ 1:56 U 1.72 U· 1.79 U .1.59 U 1:58 U . 2.27 U 1.79 U
HEXACHLOROPHENE. 0.982U 0:984 U. . 1.08 U 1.13 U ·1 U 0.996 U 1.43 U 1.12 U
PENTACHLOROPHENOL . ·.2.3.. 2.8J. 3:2 J 1.9 J. 1:5 J 1.6 'J 0.755.U 0.595 U
Inor<>anlcs' (ma/ka) . '., .

ALUMINUM .3760 J 4600 J. 12000 J 13000 J . 6190 J 7020 J 17700 J 17200 J
ANTIMONY 0.19 U 0.23 U ..·1 U .·1.2 U 0.31 U 0.39 U 0.45 U 0.74 U
ARSENiC .. ··· 3.9 J 4 J 7.7J 10.9 J '.8 J' 5.7 J 10.5 J 33.8 J
BARIUM' 24.8 J . 62.8 J 77:7J 131 J 52.8 J 49 J 125 J 85.9 J

. BERYLUUM 0.19 U 0.25 U •. 0.56 J ·1.2 J 0.48 J 0.38 J 0.74 J 1 J
CADMIUM ... 0:39'J .0.38.J 0.56 J. . 0.48 J 0.2? U 0.28 U 0.44 J 0.33 J
CALCIUM' ;.:,'.' 110000 J 892.00 J 49300 J 13600 J. 98900.J 62600 J' 2800 J 1610 J
CHROMIUM' .. • 10.4 J 7.8 J '20.8 J .. 30.4. J... 17,2 J . 17 J 23.6 J 70.1 J
COBAlT:, .... "./>' .. '4.6 J'.' . ':' ....4.6:J ... . ':'. 8.2J "21.6 J 13;5 J 12.9 J 16.9 J 14:6 J
COP-PER: .. " 4.9.J ·5J 17:8 J: 16,7:J· ·.7.2J 8.2J .13.5 J 12 J
IRON··:.;·.·.. •· . .. .·:11700J , ., . 9610 J' 18100.J . 31800 J .21000 J 19500 J 23100 J 74200 J
LEAd····· . .' ::J .~ .' .. o::,8;9:J. :·: .. ::;-7.5·J ···30:7J. .. . '. '32J. ,.. .. : 14.2·J 11.5 J 19J 20.8 J
MAGNESIUM· .17400 J 12800.J 4270 J 2240 J 17200 J 8510 J 1800 J 1280 J
MANGANESE 543J 799.J 548 J 1150 J 1090 J . 938 J 1990 J" 1360 J

'.:""

"'".,
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAMORDER SEWER & OUTFALL TRIB,15.1/15.2 .TRIB;15~1/1S'2 TRIB1S·1'/1S·2 TRIB lS~1115-2 TRIB 15-1/15-2 TRIB15-1/15-2 TRIB 15·1/15·2 TRIB 15·1115·2

. LOCATION 15SW/S0012 . 15SW/SDOO5 ' 15SW/SOO05 15SW/SD013 15SW/SD015 15SW/SD016 15SW/SD017 ' 15SW/SD018 15SW/SD019
SAMPLE NUMBER 15S00120008 15SD0050006 15500050006-D 15SD0130006 15SD0150006 15SD0160006 15SD0170006 15SDOHl0006 15SD0190006
SAMPLECOOE ' ' NOT FOUND ORIG ..CUp , NORMAL' NORMAL NORMAL' NORMAL NORMAL , NORMAL
OEPTHRANGE ' 0-0.5 . ,'.0·0;5 0·0.5 0·0.5 0·0.5 .0·0.5 0·0.5 0·0.5 0·0,5
SAMPLEOATE 1/1212005 1/11/2005 1/11/2005 1/11/2005 1111/2005 1111/2005 1/11/2005 1/912005 1/9/2005
MERCURY, 0.012 J" 0.022 J 0.026 J 0.083 J 0.Q1 J 0,02 J 0.052 J 0,033 J
NICKEL' 8,6 J 7.7 J '15 J 32,9J 19.1 J 16,6 J 14.4 J ' 17.4J
POTASSIUM 564J 595 J ' 1260 J 1700 J 886 J 777 J 1530 J 1070 J
SELENIUM 0.13U ..0,23,U 0.3 J 0.47 J . 0,32 J 0.32 J 0,58 J 0,8 J .
SILVER, 0,042 U ,0.Q7 U, 0.046 U 0,05 U 0.044 U 0,045 U 0,08 U 0,055 U

, SODIUM',' 123 J 100 U 83.4 U 86,6 U 111 J 93 U 146 U 85,5 U
THALLIUM, .- - 0.04 U 0,08 U 0,13 U 0.19 U 0.11 U 0;07 U 0,3J 0,24 J

, TIN'" ' 0.2l:J 0.21 U 0.59 U 10,2 J 0.095 U 0,15 U 0.62 U . 0,5 U
VANADIUM 12.3 J .10 J 23.8 J 26,8.J 20,3 J 18.4 J 39.1 J 83.6 J
ZINC 42.5 39.1 .81,3 88.8 39,5 43,9 48.4 J 46,1 J
Miscellaneous Parameters (%)

CYANIDE (maIko) , 0,289 U 0,289 U
PERCENT SILTICLAY
SIEVE 1-' ,
SIEVE 1-112'
SIEVE 2' .. '
SIEVE 3"
SIEVE 3/4',
SIEVE3IS" "

.
SIEVE NO. 004,':;
SIEVENO:Ol0
SIEVE NO. 020 '
SIEVENO. 040
SIEVE'NO;060',
SIEVENO. 140
SIEVE NO. 200
TOTAL ORGANIC CARBON (maiko)'

"

":

~I; .

: : (

.0 0,.".\
, } .'
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CLASSIFICATION " DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD ,DOWNGRAD UPqRAD UPGRAD UPGRAD
STREAMOROER TRIS 15·1115~2 TRIS 15~1115~2 TRIS ~ 5·1/15·2 TRIS15-3 TRIS 15·3 TRIS 15·3 TRIS15·3 TRIS 15·3 UPGRAD
,l.OCATIO~ " , , 15SviisD023 15SW/SD024 15SW/SD025 1513W/SOO01 1~SW/SDb02 15S'N/S0020 15SW/SD021 15SW/S0022 155W/5D003 155W/SD014 155W/5D026
SAMPLE NUMSER 15500230006 15500240006 15500250.006 1SSD0010006 1SSD0020006 15SD0200006 1SSD0210006 1SSD0220006 1SSD0030006 15500140006 15500260006
SAMPLE,C(:l!'( , NORMAL NORM"L NO,RMAL ,NORMAL NORMAL NORMAL NO,RMAL NORMAL, NOT FOUND NORMAL NORMAL
DEPTH R"NGE ' , 0·,0.5' , O· 0.5 0·0.5 0·0.5 0·0.5 o ~ 0.5 0·0.5 0·0.5, 0·0.5 0·0.5 0·0.5

• SAMPLE DATE 6nt2005 617i200S 6nt200S 1111/2005 1'i1112005 6nt2005 6nt200S 6nt2005 1/11/2005 1/1112005 6nt2005
Volatile, Orcianlca, lualka\ ,
1,1,1,2·TETRACHLOROETHANE ,1.11 U 1,03 1,25 U
1,J.HF.lICHLOROETHANE' 1.11 U 1,03 U 1.25 U
1.1,2,2-TETRACHLOROETHANE 1.11 U 1.03 U .1.25 U
,1.1.2·TRICHLOROETHANE ' 1.11, U ' 1.03 U . 1.25 U
1,1 ;I:lICHLOROETHANE 1.1,1 U 1.03 U 1.25 U
1(1 ;DICHLOROETHENE 1.11 U 1.03 U 1.25 U

, 1',2,3·TRICHLOROPROPANE 1.11 U 1.03 U 1.25 U
1,2·DIBROMO-3·CHLOROPROPANE 1.11,U 1.03 U 1.25 U
1.2·DIBROMOETHANE" 1.11 U, ·1.03U, 1.25 U
1,2·DICHLOROETHANE' . 1.11 U 1.03 U ' 1,25 U
1,2-.DICHLOROPROPANE: ' 1.11 U 1.03 U 1.25 U
2·BUT:ANONE ' " 1.11 U 1.03 U 1.25 U
2·HEXANONE

..
1.11 U 1.03 U 1.25 U. "

3-CHLOROPROPENE 1.11 U . ,1.03 U 1.25 U
4·METHYL'2,PENTANONE 1.11 UJ 1.03 UJ 1.25 UJ
ACETONE'; " , . 1.11UJ . :.', 2 J 1.25 UJ

, ACETONITRILE " ." 44.4 UR 41.3 UR. 50.1 UR
ACROLEIN." .'.' . ,'.. 1.11 UA. 1.03 UR 1.25 UR
ACRYLONITRILE, ' 1.11 U 1.03U 1.25 U
BENZENE" .. "....... ' '.' " ' 1:1.1 U 1.03 U 1.25 U
BROMODICHLOROMETHANE 1.11 U '1.03 U' 1.25 U ,
BROMOPORM 1.11U,· 1.03'U 1.25 U
BROMOMETHANE "-:'... .1.11 U 1.03 U 1.25 U
CARBON:DISULFIDE 1.11 U, 1:03 U . , 1.25. U
CARBON TETRACHLORIDE, 1.11 U 1.03 U 1.25 U
CHLOROBENZENE • 1.11 U 1.03 U 1.25 U
CHLORODIBROMOMETHANE, 1.11 U 1.03 U 1.25 U
CHLOROETHANE 1.11 U 1.03 U 1.25 U
CHLOROFORM 1.11 U 1.03 U ' 1.25 U
CHLOROMETHANE '" 1.11 U ·1:03 U 1.25 U
CHLOROPRENE 1.11 U 1.03 U ' 1.25 U
CIS-.1 ;2·I:lICHLOROETHENE 1.11 U 1,03 U 1.25 U
CIS·1,3·DICHLOROPROPENE 1.11 U 1.03 U 1.25 U
DIB1=lOMOMETHANE " " ".: .. - 1.11 U 1:03 U 1.25 U
DICHLORonlFLUOROMETHANE 1.11 U ' 1.03 U" 1.25 U
ETHYL METHACRYLATE " . " 1;,1,1 U" ·,1.03'U'· 1.25 U
ETHYLBENZENE' . . :;"'. ,Lit.U":; , 1.03 U', , . 1.25 U
ISOBUTANOL ,4404 UA. . 4,1.3 UA 50.1 UR
METHACRYLONITRILE .. ' ,hltU:. 1.03 U·· .. 1.25 U
METHYUODIDE .. '1.1H:!' .. 1.03U'-: '.' 1.25 U
METHYL METHACRYLATE 1.aU . 1.03 U· 1.25 U
METHYL TERT·BUTYL ETHER 1.11 U t.03·U ,1.25 U

/' ..
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CLAS.SIFICATION oOWNGRAo oOWNGRAo oOWNGRAo oOWNGRAo oOWNGRAo oOWNGRAo oOWNGRAo oOWNGRAo UPGRAo UPGRAo UPGRAo
STREAMQRoER TRIS 15·1/15·2 TRIS 15-1/15·2 TRIS 15·1115·2 TRIS 15·3 TRIS 15.3 TRIS 15-3 TRIS 15-3 TRIB 15·3 UPGRAD
LOCATION. 1SSW/So023 1SSW/So024 1S5W/So02S 1SSW/So001 1SSW/SD002 1SSW/So020 1SSW/So021 ·1SSW/So022 1SSW/So003 1SSW/50014 1S5W/So026
SAMPLE NUMBER 15500230006 15500240006 15500250006 1SSo0010006 15500020006 15500200006 15500210006 15500220006 15500030006 155D0140006 155D0260006
5AMPLECOoE NORMAL NORMAL NORMAL NORMAL NOR'MAL NORMAL NORMAL NORMAL NOT FOUND NORMAL NORMAL
DEPTH RANGE 0·0.5- 0·0.5 0-0.5 0,0.5 0·0.5 0·0.5 0·0.5 0·0.5 0-0.5 0·0.5 0·0.5
SAMPLE DATE 6f7!200S 6nt200S .6nt200S 1/11/2005 1/11/2005 6nt200S 6nt200S 6nt200S 1/11/2005 1/11/2005 6nt200S
METHYLENE CHLORIDE 1.11 UJ 1.03 UJ 1.25 UJ
PROPIONITRllE 44.4 UR 41.3 UR 50.1 UR
STYRENE 1.11 U 1.03 U' 1.25 U
TETRACHLOROETHENE 1.11 U 1.03 U 1.25 U
TOLUENE 1.11 U L03 U 1.25 U
TOTAL XYLENES 1:11 U L03 U 1.25 U
TRANS·l,2·DICHLOROETHENE 1.11 U L03 U 1.25 U
TRANS·1,S·DICHLOROPROPENE 1.11 U L03U 1.25 U
TRANS·l,4·DICHLORO·2·BUTENE 1.11 U 1.03 U 1.25 U
TRICHLOROETHENE 1.11 U 1.03 U 1.25 U
TRICHLOROFLUOROMETHANE 1.11 U 1.03 U 1.25·U
VINYL ACETATE. 1.11 U 1.03 U 1.25 U
VINYL CHLORIDE 1.11 U 1.03 U 1.25 U
Semivolatile Organica lug/kg)
l,2,4,5;TETRACHLOROBENZENE 83.2 U 84.4 U 85.7 U
1,2,4·JRICHLOROBENZENE -.. 83.2 U 84.4.U 85.7 U
1.2·DICHLOROBENZENE 83.2 U 84.4 U 85.7 U
1,3·DICHLOROBENZENE 83.2 U 84.4 U 85.7 U
l,4,DICHLOROBENZENE 83.2 U' 84.4 U 85.7 U
l,4·DIOXANE

..
124 U .126 U 128 U

l,4·NAPHTHOQUINONE 83.2 U 84.4 U 85.7 U
l,4·PHENYLENeDIAMINE 83.2 U 84.4 U 85.7 U
l·NAPHTHYLAMINE 83.2 U 84.4 U 85.7 U
2,2'·OXYBIS(1·CHLOROPROPANEI 83.2 U 84.4 U 85.7 U
2,3,4,6·TETRACHLOROPHENOL 83.2 U 84.4 U 85.7 U
2,4,5·TRICHLOROPHENOL 83,2 U 84.4 U 85.7 U·
2,4,6·TRICHLOROPHENOL' 83.2 U 84.4 U 85.7 U
2,4·DICHLOROPHENOL 83.2 U 84.4 U 85.7 U
2,4·DIMETHYLPHENOI: 83.2 U 84.4 U 85.7 U
2,4·DINITROPHENOL '83.2 UJ 84.4 UJ .. 85.7 UJ
2,6·DICHLOROPHENOL 83.2 U .84.4 U . 85.7 U
2·ACETYLAMINOFLUORENE· .. 83.2 U' 84.4 U 85.7 U
2·CHLORONAPHTHALENE 83.2 U 84.4 U 85.7U
2·CHLOROPHENOl. . 83.2 U 84.4 U 85.7 U
2·METHYlNAPHTHALENE " 10 J '. 19 J 28 J 18 .14 10 J 11 J 8 J 5J 4.1 U
2·METHYLPHENOL ' .. - 83.2 U 84.4 U . 85.7 U
2'NAPHTHYLAMINE .' , 83.2U 84AU 85.7 U
2'NITROANILlNE· 83.2 U' 84.4 U 85.7 U
2·NITROPHENOL . 83.2 U 84.4 U 85.7 U
2·PICOLlNE- ; .. ~, 83.2 U 84.4<U 85.7 U
3&4,METHYLPHENOL

.,
83.2U ." 84:4 U 85.7 U

3,3'·DICHLOROBENZIDINE 83.2 U 84.4·U . 85.7 U
3,3'·DIMETHYLBENZIDINE 83.2.U.. 84.4 U 85.7 U'

• • •
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CLASSiFICATION OOW.NGRAO OOWNGRAO DOWNGRAD OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO UPGRAO. UPGRAO UPGRAO
STR~AMOROER . TRIB 15;1/15-2 TRIB 15:'1/15~2 TRIB 15-1/15-2 TRIS'1S·3 . TRIB 15·3 TRIB 15·3 TRIB 15·3 TRIB 15·3 UPGRAO
LOCATION'; . 15SW/S0023 . 15SW/SD024 "15SW/S0025 '15sW/SOO01 15SwisOO02 15SW/S0020 15SW/~[)021 15SW/S0022 15SW/SOO03 15SW/S0014 15SW/50026

. SAMPI.ENUMBER· . 15S00230006. ·15500'240006 15~3'oi:l250006 15S00010006 15S00020006 .15S0020g006 15S00210006 15S00220006 15500030006 15S00140006 15500260006
~AM.PLE CODE NORMAL' NORMAL NORMAL ·NORMAL· .. NORMAL NORMAL NORMAL NORMAL NOT FOUND NORMAL NORMAL
DEPTH RANGE . . 0·0.5 .0·0.5 '. 0·0.5. 0·0.5' 0,0.5 .0 - 0.5 0·0.5 0·0.5 0·0.5 . 0·0.5 0·0.5
SAMPLE DATE 6nJ2005 6nJio05 6nJ2005 1/11i2005 1111/2005 6nJ2005 6nJ200S 6nJ2005 1/11/2005 1/11/2005 6nJ2005
3·METHYLCHOLANTHRENE 1l3.2,U 1l4.4 U 85.7 U
3·NITROANILINE . 83.2 U 84.4U 85.7 U
4,6'DINITRO·2'METHYLPHENOL 83.2 U 84.4 U . 85.7 U
4·AMINOBIPHENYL· . .. 83.2 U 84.4 U 85.7 U
4·BROMOPHENYL PHENYL ETHER 83.2 U 84.4.U 85.7 U
4'CHLORO-3-METHYLPHENOL 83.2 U 84.4 U 85.7 U
4·CHLOROANILINE

..
83.2 U 84.4 U 85.7 U

4~CHLOROPHENYL PHENYL ETHER . 83.2.U 84:4 U 85.7 U
4-NITROANILINE 83.2 U 84.4 U 85.7 U
4·NITROPHENOL . ... 83.2 UJ 84.4UJ 85.7 UJ
4·NITROQUINOllNE·1·0XIDE 83.2 UR 84.4 UR 85.7 UR
5·NITRO·O·TOLUIDINE.·, 83.2U 84.4 U 85.7 U
7, 12,DIMETHYLBENZIAIANTHRACENE' . '83.2 U 84.4.U 85.7 U
A;A·DIMETHYLPHENETHYLAMINE 83.2 U 84.4 U 85.7 U
ACENAPHTHENE .. . 120 J 280J 200 J 120 14 63 J 63 J 110 J 27 35
ACENAPHTHYLENE 4.08 U 5J '6 J 16 J 9 6J . 3.93 U 6J 4.22 U 4.1 U
ACETOPHENONE 83.2 U 110 J 85.7 U
ANILINE; .. .' 83.2 U 84.4 U.. 85.7 U
ANTHRACENE . '.' .. 320J '810 J . 200.J 280 41 170 J 150 J 270 J 71 89
ARAMITE" .' 83.2 U 84.4 U . 85.7 U
BENZO AIANTHRACENE . 860 J 3700 J 580 J 740'J 150 530 J 450 J 960 J 270 330
BENZO AIPYRENE 1000·J 4500 J .590 J 810 J 200 . 640 J 540 J 1200 J 330 390
BENZO Bli=LUORANTHENE' 1300 J 5000J 730 J 900 J 280 . 710 J 720 J 1200 J 340 440
BENZO G,H,ljPERYLENE' 970.J 3200J 460 J 1000 J

, 300 '. 540 J 520 J 1100 J 400 200
·BENZO K1FLUORANTHENE 440J 2000 J 330 J 420 J 130 450 J 220 J 760 J 190 310

BENZYL ALCOHOL
.-' .. 83.2 U . 84.4U 85.7 U

BISI2,CHLOROETHOXY1METHANE 83.2 U 84.4 U IlS.7 U
BIS(2·CHLOROETHYLIETHER 83.2 U 1l4.4 U 1l5.7 U
BIS(2,ETHYLHEXYLlPHTHALATE 1l3,2 U' 1l4.4 U IlS.7 U
BUTYL BENZYL PHTHALATE 1l3,2 U 1l4.4 U 1l5,7 U
CHLOROBENZIt:ATE. : ... .. 1l3.2U 1l4.4 U IlS.7 U
CHRYSENE .'-, '. .' 1100 J 4500 J 650 J . 1180 J 300 ." 650 J 570 J 1200 J 350 390
DI·N·BUTYl:PHTHALATE

..
1l3,2 U 1l4.4 U IlS,7 U

OI·N·OCtYL PHTHALATE' '133.2 U 84.4 U IlS.7 U
DIALLATE '. .. 1l3;2.U 1l4.4 U IlS.7 U
DIBENZOIA,HIANTHRACENE 1110 J 620 J 110 J 190 J 41l 113 J 96 J 200 J 55 38
DIBENZOFURAN 83.2 U. 84.4 U 85.7 U
OIETHYL'PHTHALATE 83.,2.U 84.4 U 85.7 U
DIMETHYL PHTHALATE

..
.83.2 U 84.4 U 85.7 U

DIPHENYLAMINE .~ " 83.2U 84.4 U, . 85.7 U
ETHYL METHANE SULFONATE :83.2 U. 84.4 U' 85.7 U
FlUOR:tINTHENE .. -, . 1700 J.: . "9800'J' ·960 J.' 1700' 510 . 1300·J 950 J 2000 J 720 1000
FLUORENE . 160 J 380 J . 120 J 130 17 114 J 78 J 150 J 34 47

. ·r.
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM O~DER TRIB 15·1/15·2 TRIB 15·1115-2 TRIB 15·1/15·2 TRIB1S·3 . TRIB 15-3 TRIB 15·3 '. TRIB 15·3 TRIB 15-3 UPGRAo
LOCATiON lSSW/So023 lSSW/So024 15SW/SD02S lSSW/SD001 15SW/So002 lSSW/SD020 lSSW/So021 lSSW/So022 lSSW/So003 lSSW/So014 lSSW/So026
SAMPLE NUMBER 15S00230006 lSSo0240006 lSSo02S0006 lSSo0010006 lSSo0020006 lSSo0200006 lSSo0210006 15S00220006 lSSo0030006 lSSo0140006 lSSo0260006
SAMPLE CODE' . NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL . NORMAL NOT FOUND NORMAL NORMAL
DEPTH RANGE 0·0.5 0·0;5 .0·0.5 0·0.5 0·0.5 0-0.5 0-0.5 . 0·0.5 0·0.5 0-0.5 0·0.5
SAMPLE DATi:' 61712005 6f712005 61712005 1/11/2005 111112005 61712005 61712005 61712005 1/11/2005 1/11/2005 61712005

·HEXACHLOROBENZENE .83.2 U 84.4U 85.7 U -
HEXACHLQROBUTADIENE· '83.2 U 84.4 U 85.7 U
HEXACHLOROCYCLOPENTADIENE 83.2 UJ 84.4 UJ 85.7 UJ
HEXACHLOROETHANE 83.2 U 84.4 U 85.7 U
HEXACHLOROPROPENE 83.2 U 84.4 U 85.7 U
INDENOll.2.3·CD1PYRENE 770 J 2700 J 430 J 800 J 220 440 J 400 J 870 J 310 180
ISODRIN 83.2 U 84.4 U 85.7 U
ISOPHORONE 83.2 U ,84.4 U -. 85.7 U
ISOSAFROLE. . 83.2 U 84.4 U 85.7 U
KEPONE 83.2 UJ 84.4 UJ 85.7 UJ

, METHAPYRILENE . 83.2 U 84.4 U 85,7 U
METHYL METHANE SULFONATE 83.2 U 84.4 U 85.7 U
N·NITROSO-DI-N-BUTYLAMINE 83.2 U 84.4 U 85.7 U
N·NITROSO·DI·N;PROPYLAMINE 83.2 U 84.4 U 85,7 U
N·NITROSODIETHYLAMINE 83.2 U 84.4 U 85.7 U
N-NITROSODIMETHYLAMINE 83.2 UJ 84.4 UJ 85.7 UJ
N-NITROSODIPHENYLAMINE 83.2 U 84.4·U 85.7 U
N-NITROSOMETHYLETHYLAMINE 83.2 U . 84.4 l:J 85.7 U
N·NITROSOMORPHOllNE 83.2 U 84.4 U 85.7 U
N-NITROSOPIPERIDINE 83.2 U 84.4 U .. 85.7 U
N,NITROSOPYRROllDINE 83.2 U 84.4 U 85,7 U
NAPHTHALENE . 25 J 61 J 120 J 33 16 15·J 25 J 24 J 10 8 J
O,O,O,TRIETHYL PHOSPHORGTHIOATE 83.2 U 84.4 U 85.7 U
O,TOLUIDINE. 83.2 U 84.4 U 85.7 U
P'lDIMETHYLAMINOlAZOBENZENE 83:2 U· . 84.4U 85.7 U
PENTACHLOROBENZENE 83.2 U 84.4 U 85.7 U
PENTACHLOROETHANE 83.2 U 84.4 U 85.7 U
pENTACHLORONITROBENZENE 83.2 U 84.4U 85,7 U
PHENACETIN 83.2U 84.4 U . 85.7 U
PHENANTHRENE 2000 J 7800 J 1100 J. 1800 570 1100 J 970 J 2100 J 560 630
PHENOL' 83.2 U 8404 U 85.7 U
PRONAMIDE.... 83.2 U 84.4U 85.7 U
PYRENE 4600 J' 18000 J .1900 J' .2100 J 530 2200 J . 2000 J 4800 J .690 . 960
PYRIDINE 83.2 U 84.4 U 85.7 U
SAPROLE

...
83.2U 84.4 U . 85.7 U

Pesticides PCBs (uQ!ka)
14.4'.'000 '].6.J 1.9 J. 1.73 U
4,4'-DDE 21 .1.7.U 1.73 U
4A'-DDT ,. ','·.16 J' 2.5 J 4.2
ALDRIN 0.807 U 0.819 U. 0.831 U
ALPHA·BHC 0:807U 0.819 U .- 0.831 U
ALPHA;CHLORDANE 5.3 0.819 U 0.831 U
AROCLOR-l016 11.2 U .•11.3U 11.5 U

•;

"':..
t.::

... ~. . .
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•
CLASSIFICATION OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO OOWNGRAO 'OOWNGRAO UPGRAO UPGRAO UPGRAO .
STREAM ORDER TRIB 15-1/15·2 TRIB 15-1/15-2 TRIB 15-1115-2 TRIB 15-3 TRIS 15-3 TRIB 15-3 TRIB 15-3 TRIB 15-3 UPGRAO
LOCATION 15SW/SD023 15SW/S0024 15SW/S.0025 15SW/SOO01 15SW/SOO02 lSSW/S0020 lSSW/S0021 lSSW/S0022 15SW/SOO03 15SW/SOO14 lSSW/S0026
SAMPLE NUMBER 15S00230006 15S00240006 15S002S0006 15S00010006 15S00020006 lSS00200006 lS500210006 lSS00220006 lSS00030006 15S00140006 lSS 00260006
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL. NORMAL NORMAL NORMAL NORMAL NOT FOUND NORMAL NORMAL
DEPTH RANGE 0-0,5 0-0.5 0-0.5 0·0.5 O·O.S 0·0.5 0- O.S 0- O.S 0-0.5 O·O.S O·O.S
SAMpLE DATE 6f712005 6f712005' 6f712005 1/111200S 1/111200S 6f71200S 6f71200S 6rmoos 1/1112005 1/11/200S 6f71200S
AROCLOR-1221 11.2 U 11.3 U 11.5 U
AROCLOR-1232 11.2 U. 11.3 U 11.5 U
AROCLOR-.1242 11.2 U 11.3 U 11.5 U
AROCLOR-1248 11.2 U 11:3 U 11.5 U
AROCLOR'1254 230 J 54 J 11.5 U
AROCLOR'1260 11.2 U 11.3 U 11.5 U
BETA,BHC 0.807 U 0.819 U 0.831 U
DELTA-BHC '.' 0.807 U 0.819 U' 0.831 U
DIELDRIN. : 1.68 U 1.7U 1.73 U
ENDOSULFAN I 0.807 U 0.819 U 0.831 U
ENDOSULFAN II 1.68 U 1.7 U 1.73 U
ENDOSULFAN SULFATE· -1.68 U .1.7 U 1.73 U
ENDRIN' 1.68 U 1.7 U 1.73 U
ENDRINALDEHYDE 1.68 U 1.7 U 1.73 U
ENDRJNKETONE 1.68 U 1.7 U 1.73 U
GAMMA·BHcrLlNDANEl . 0.807 U 0.819 U 0.831 U
GAMMA-CHLORDANE 4J 0.819 U 0.831 U
HEPTACHLOR 0.807 U' 0.819 U 0.831 U
HEPTACHLOR EPOXIDE 0.807 U 0.819 U 0.831 U
METHOXYCHLOR 8.Q7 U 8.19 U 8.31 U
TOXAPHENE 21.1 U 21.4 U 21.7 U
Herbicides. (ug/kg)
2,4,5·T . 1.68 U 5.7 J 1.73 U
2;4,5-TP rSILVEX1" I 1.68 U 1.7 U 1.73 U
2,4-D 1.68 U 1.7 U 1.73 U
DINOSEB 1.68 U 1.7 U 1.73 U
HEXACHLOROPHENE 1.06 U 1.07 U 1.09 U
PENTACHLOROPHENOL 2.4 J 1.6 J 1.5 J
Inorgsnics (mg/kg)

. ALUMINUM 6480 J 8190 J 11300 J 86.10 J 9010 J . 9470 J 14400 J 10100 J
ANTIMONY 0.26 U 0.27 U 0.64 U . 0.35 U 0.74 J .1.4 J 1.1 U 0.59J
ARSENIC' .5.2 J 5 J . ·10 J . 6.9J 9.2 J 7J 20.9 J 7.9 J
BARIUM SO.5 J · 69.8 J 87.7J . 58.5 J 87.2 J . 69.2 J 128 J 109 J
BERYLLIUM 0.71 J' 0.34J 0.91 J .0.68J 0:94 J . 0.61 J 1.8 J 0.86 J
CADMIUM · 0~18J 0.18J' 0.44·J ."" '0.3 U· .0.2 J',. 0.16.J· 0.65 J 0.2 J
CALCIUM 119000 J' 97800 J 34900 J 19100 J 30900 J 25300 J 4910 J 3800 J
CHROMIUM.· · 14.1J 14.7 J . 26.9 J . 17.8 J . 27:2 J .18.3 J 46.1 J 29: 1 J
COBALT.· · .14.S·J _9.7 J 36:1 J 13;6J .·23J 18.4 J 85.9 J. 37.1 J
COPPER..- ', .. 6 J · .10.1 J.:. 12.7.J· 10.4 J 11.6 J. 10.3 J 17.3 J 10.7 J

IRON '''e 16100 J .. 15400J 29000 J , . 21700 J . 31000 J 23300 J 61000 J 28200 J
LEAD 12.6J 15.9 J 29:3 J 14.6 J 18 J 18.2 J 35J 24.7 J
MAGNESIUM '. . 13500 J · 9760'J .4660 J 2980 J 4950J .3120 J 1780 J 1210 J
MANGANESE 1220 J 883 J 1940 J 703 J. 1450 J 1160 J 5160 J 2160 J



. APPENDIX TABLE G·3
RESULTS FOR CHEMICALS ANALYZED IN ALL SEDIMENT SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION' . DOWNGRAD. DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER TRIB 15·1115·2 TRIB ·15~1/15·2 TRIB 15·1/15-2 TRIB 15~3 TRIB 15·3 . TRIB 15·3 TRIB 15·3 TRIB 15·3 UPGRAD
LOCATION 15SW/SD023 15SV//SD024 . 15SW/SD025 . 15SW/SD001 15SW/SD002 15SW/S0020 15SW/S0021 15SW/S0022 15SW/SOO03 15SW/SD014 155W/50026

· SAMPLE NUMBER 15S00230008 15SD0240008 15500250006 15SD0010006 15S.o0020006 15SDQ200006 15500210006 15SD0220006 15S00030006 15SD0140006 15500260006
SAMP\.ECOOE . NORMAL . NORMAL NORMAL' NORMAL' NORMAL NORMAL NORMAL NORMAL NOT FOUND NORMAL NORMAL

· DEPTH RANGE 0·0.5 0·0.5 o ~ 0.5' 0·0.5 0·0.5 O· o.s 0·.0.5 0·0.5 0·0.5 0·0.5 . 0·0,5
SAMPLE DATE 6/7/2005 6;712005 6/7/2005 111112005 "1111/2005 6/7/2005 '6/7/2005 6/7/2005 1/11/2005 1/1112005 6/7/2005
MERCURY' 0.007 UJ 0.008UJ 0.022 J '0:014 J 0.007 UJ 0.028 J 0.035 J 0.007 UJ
NICKEL, . 21.8 J 13.7 J 35.4 J 21,4 J 24.1J .18.6 J 64.5 J 30.3 J
POTASSIUM' 966 990 1470 J 1200 J 981 1170 1440J 993
SELENIUM 0,21 J 0.19 J. 0.58 J 0.38 J 0.41J 0.33 J 0.96 J 0.37 J
SILVER 0,043 U '0.048 U '0,05 U 0.047 U . 0.048 U . 0,046 U 0.046 U 0.047 U
SODIUM· 243 J 110 J 95 U 91.2 U 202 J 20.7 J 98.2 U 3.58 U
THALLIUM, 0,1 J 0.12 J 0.15.U 0;13 U 0.14 J 0,15 J 0:23 U 0.22 J
TIN 0.47 U ' 0.42 U 0,25 U 0,28 U' 0,46 U 0.47 U 0.36 U 0.43 U
VANADIUM 15.2J 18.7 J 26.5J 17.4 J 28,9 J 21.5 J 42.4 J 24.6 J
ZINC 42.6 J 45.4 J 76.1 58.7 51.2 J 48,6 J 161 57.8 J
Miscelisneous F.'srameters ('Yo)

CYANIDE (inalko) '0,311 U 0.315U .,

PERCENT SilT/CLAY 3 18 8 28 20
SIEVE 1"'. 0 0 0 0 0
SIEVE 1-1/2' . " ". 0_ 0 O' 0 0

· SIEVE'2' , .' 0 0 0 0 0
SIEVE 3' 0 0 0 0 0
SIEVE.3/4". . o· 5 0 2 0 2
SIEVE 3/8'· 23 4 6 1 1
SIEVE NO. 004' • 15 '2 8 l' 1
SIEVE· NO, 010 ; 20 5 16 4 4
SIEVENO. 020 .. 16 17 19 6 9
SIEVE·NO,040.: . .10 30 .~ 18 12 9
SIEVE NO,.060 4 '11 10 10 12
SIEVE NO. 140 3 10 10 , 26. 30
SIEVE NO. 200 1 4 4 12 12
TOTAL ORGANIC CARBON (mQ/kQ) 16000 J 10000 J - 10000 J 17000 J 9200 J

D0vV~GRAD. d9Wngr~dlent well
UPGFlA,b-upgra,dient well , . ' "" " "

:·NO·SED. Location was' a catch basin'where sediment was not found.
NQT I;OUND·:.Area '!'Ia's Inmpacted by ,new:c;onstruction and no longeravauabli:i forsEjdlmentcollec.tion,
Dat~ guallfierS(e.g" U, J) are defined in section 3 of the text: '
uglkg'·rnlcrogiams· perkiiogram . ," . , ',.

f!lglkg , milligrams per kilogram '

••• .',...~
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\.

:',I',~OGAT,[b,N,.,1'.1 , ' ',,'
, SAMPLE NUMBER '
" SAMPLE:'COOE ,c'.

SArJjpI.;EO:ATE:)'.
: ITETRACHLOROETHENE

TOTAe'XYLEt-H:S'
,TOLUENE '",. , ' ,."

ITRANS·1,2;DICHLOROETHENE ",
TRANS·1,3,DICHLOROPROPENE "

, 'TRANS·1A,DICHLORO·2·BUTENE
'TRICHLOROETHENE ' ' ,

. ,TRICHLOROFLUOROMETHANE' "
VINV!:.-ACETATE'
VINYL CHLORIDE '

'SsrTIlvolatlleOrganlcs (ug/L)
1,2,4,5·TETRACHLOROBENZENE
1;2;4·TRICHLOROBENZENE
1,2·DICHLOROBENZENE
1,3'OICHL<JROBENZENE

'1,4·DICHLQROBENZENE ,
1,4'DIOXANE
l,4·NAPHTHOQUINONE
1-;4'PHENY.LENEDIAMINE

,.1·NAPHTHYLAMINE
2,2',OXYBIS(f·CHLOROPROPANE) , '
2,3;4,S·TET,RACHLOROPHENOL

'2,4,5·TRICHLOROPHENOL
2,4;S·TRICHLOROPHENOL
2,4~DICHLdROPHENOL

2,4·DIMETHYlPHENOL .' .
2,4,DINITROPHENOL
2;S'OICHLOROPHENOL
2-ACETYLAMINOFLUORENE
2-GHLORONAPHTHALENE
2·CHCOROPHENOL " '

, '2·METHYLNAPHTHALENE
2-METHYLPHENOL
2·NAPHTHYLAMINE
2·NITROAN!LJNE '
2·NITROPHENOL"

'2·PICOLINE '
3&4·METHYLPHENOL '
3,3"OICHLOROBENZIDINE
3~3q)]I\iIE'T:l'f~UfENZI[jINE '

"3;METHYlCHOtANTHRENE
3·NITROANILINE
4,S·DINITRO·2,METHYLPHENOL
'4,AMINOBIPI:iENYL
4·BROMOPHENYL PHENYL ETHER
4·CHLORO·3;METHYLPHENOL

•
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•
LOCATION· ,
§~MPL~:NUM.BEI'l
SAM.i:ll:EC:ODE
SAMPLE'.DATE
4.CHLOROANllINE
4·CHLORORHENYL PHENYL ETHER
4~NITROANIUNl:' .
4·NITROPHENOL
'4;NITROQUINOllNE·1·0XIDE
5·NITRO.o·rOLUIDINE
7;12·DIMETl:lyLBENZ[A)ANTHRA:GENE
A,A·DIMETHYLPHENETHYLAMINE
ACENAPHTHENE:' ..
ACENAPHTHYLENE
ACETOPHENONE
ANILINE.
ANTHRACENE
ARAMITE: ...
.BENZO(A)AN-THRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G.H,I)PERYLENE
BENZO(KlFLUORANTHENE
BENZYL ALCOHOL .

· lS~001
11SGWTW001

- NORMAL
1/8/200S·
1.04 U
1.04 U
1.04 U
1.04 UJ
{.04UR.
1.04U
1.04U .
1.04 U
9.91
0.31
1.04 U
1.04.U
0.75
1.0<lU
0.07 J

.0.053 U
0.053U
0.OS3 U
0.053 U

1.04 U

1~TWOO,2

'lS<;iWTW()02
NORMAL
1/8/2005
1.05 U
1.05 U
1.05.U

. 1.05.UJ
1.05 UR
1.05 U
.1.05:U
1;05 U

0:049U
0.049 U 'C

1.05 U
1.05 U

0.049U
1.05 U

0.049 U
0.D49 U
0:049 U
0.049 U
0.049 U

LOS U

lSTW002
1SGWiW002~F

. NORMAL'

1/8/2005

lSTW003
lSGWTW003

NORMAL.
1/8/200S
10.5 U
10.5 U .
10:5.U

. 10:5.UR·
, 10:5 UR

10.5U
10.5 U

.10.5U
0.054.U
0.054 U

10.5 U
10.5U

0.054 U
. 10.S U ..
0.054 U
0,OS4U
0.054 U
0.054 U
0.054 U

10.SU

. lSTW003 .
JSGWTW003~F

NORMAL
118/2005

lSTWCi04
15GWrwo04

NORMAL
1/8/200S

1 U
1 U
1U
1 UJ
1 UR
1 U
1 U
1 U

0:052 U
0..052 U.

.1 U
1 U

0.052 U
1 U

0.052 U
0.OS2 U
0.052 U
0.052 U
0.052 U

.1 U.

lSTW004
1SGWny004.F

NORMAL
118/2005

1STWOOS
lSGWTWOOS

NORMAL
1/5/2005
1.11. U
1;11 U
1.11 U
1.11 UJ
1.11 UR·
1.11 U
1.11U
1.11 U

0.048 U
0.048 U

1;1.1 U
1:11U
0.11
1.11 U

0.048 U
0,048 U
0.048 U
0.048 U
0.048 U

1.11 U

1STW005 ..
1SGWTWOOS·F

NORMAL
1/5/200S

BIS(2·ETHYlHEXYL)PHTHALATE

BI$(2,CHLOROETHOXYlMETHANE .
BIS(2~CHl;.OROETHYL)ETHER ..

BUTYl. BENZYL' PHTHALATE'
CHLOROBENZILATE
CHRYSENE ";. i.'
DI'N·BUTYL PHTHALATE
DI·N~OCTYtpHTblALATE :.,
DIALLATE',"
DIBENZO(A',H)ANTHRACENE
DIBENZOFURAN ".

"DIETHYLPHTHALATE
DIMETHYL PHTHALATE
DIPHENYLAMINE ~~ ·c·' . '

ETHYL METHANE SULFONATE
FLUORANTI'lENE '.'
FLUORENE .. ' .• '

'1.04 U
1:04U
1.04U
1.D4 U

• 1.04 U
0.053 U

1.04U
1.04U.
1.04 U

'0;OS3U
5J'

1.04 U
l.04·U .
1.04U
1.04 U
0.7S
4.73

1.05 U
1.0S U
1.05 U •
1.05 U
1.05 U

0.049 U
1.05 U
1.05 U
t05 U

0.049 U
1.05 U
1.05 U

·1.05 U
1.05 U
1.05 U

. 0.049 U
0.049U.

10:5U
10.5 U

..:10.5 U.
10.5 U
10;5 U.

0.OS4U
.10.5 U
10.5 U
10.S U

0.054U.
10.5 U
10.5 U
10.5 U
10.5 U
10.5 U

0.OS4 U"
0.054 U

·1 U
1 U
1 U
1 U
lU

0.OS2 U
. 1 U
1 U.
1 U

0.052 U
1 U
1 U
1 U
1 U
1 U

0.052 U
0.052 U

1.11 U
1.11 U
1.11 U
.1.11 U
1.11 U

0.048 U
1.11 U
1.11 U
1.11U

0.048 U
1.11 U
1.11 U
1.11 U
1.11 U
1.11 U
0.06 J

0.048 U
HEXACHlOROBENZENE "
HEXACHLOROBUTADIENE
HEXACH[,CROCYC(OPENTADIENE.

. 'HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2.3.CDlPYRENE
ISODRIN. ',' '.. "

1.04 U
1.04.U
1.04 UJ
1.04. U
f:.04U:"

0:053.U.
1,,04..U·

1.05 U'
1.05 U
1.05 UJ
1.05 U'
1.0SU"

0.049 U'.. '
.··.. L05 :U.;~:.. , .....

10.5 U
10.5 U,
10.SUJ·
10.5 U:
10.5 U

0.054 U
10.5.U

1 U
1 U
1 UJ
1 U

··1V
0.052 U

1 U

1.11 U
1.11 U
1.11 UJ
1.11 U
1.11 U

0.048 U
1.11.U

'-

ISOPHORONE '.
··ISOSAFROLE·

· 1:04 U
·1.04 U

1:0S"U·:..
1.05 U

10.5 U
10.5 U

.... :,.:- ..

.1 U
1 U

1.11' U
1.11 U
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RESULTS FOR CHEMICALS ANALYZED IN ALL GROUNDWATER SAMPLES, ROUND'l

SWMU'15 (ROADS AND GROUNDS AREA).
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LOCATION' \1 1. · 15TWOOl 15TWOO2 . 15TW002 . 1~TWOO3 15TWOO3 15TWOO4 15TW004 15TW005 15TW005
· SAMPLE NUMBER . 15GWTW001 15.GWrW002 15GWTW002·F 15GWTW003 15GWTwOO3-F 15GWTW004 15GWTW004·F 15GWTW005 15GWTW005·F
· SAMPLECODE:' NORMAL NORMAL . NORMAL' N6RMAL 'NORMAL NORMAL NORMAL NORMAL NORMAL

SAMPLE DATE' . 1/8/2005 1/8/2005 . 1/8/2005 1/8/2005 1/8/2065 1/8/2005 1/8/2005 . 1/5/2005 1/5/2005
KEPONE '. .. 1.04 UJ 1.05 UJ

.. -
10.5 UJ 1 UJ 1.11 UJ

METHAPYRII£NE- . · 1.04UJ 1.05 UJ 10.5 UJ 1 UJ 1.11 UJ
METHYL METHANE.SULFONATE 1.04 'U 1.05 U 10.5 U 1 U 1.11 U
N·NITROSO·D.I·N·SUTYLAMINE 1.04 U 1.05 U 10.5 U 1 U 1.11 U
N·NITROSO·DI·N-PROPYLAMINE 1.04 U 1.05 U 10:5 U lU 1.11 U

· N-NITBOSODIETHYLAMINE. .1.04 U 1.05 U. 10.5 U 1 U 1.11.U
N-NITROSODIMETHYLAMINE 1.04 UJ 1.05 UJ ·10.5 UJ 1 UJ 1.11 UJ
N·NITROSODIPHENYLAMINE 1.04 U 1.05 U 10.5 U. 1 U 1.11 U
N·NITROSOMETHYLETHYLAMINE 1.04 UJ 1.05 UJ 10.5 UJ 1 UJ 1.11 UJ

· N~NITROSOMORPHOLINE '. 1.04 U '1.05 U fO.5 U 1.U 1.11 U
N-NITROSOPIPERIDINE .1.04 U 1.05 U 10.5 U 1 U 1.11 U
N-NITROSOPYRROLIDINE.· 1.04U . 1.05 U 10.5 U 1 U 1.11 U
NAPHTHALENE· .. 20,6 0.049U 0.054U 0.052 U 0.048 U
O,O;O·TRIETHYl·PHOSPHOROTHIOATE 1.04 U 1.05 U 10.5U 1 U 1.11 U
O·TOLUIDINE·: . 1.04 U ·1.05.U 10.5 U lU 1.11 U
P·(DIMETHYlAMINO)AZOSENZENE 1.04 U 1.05 U 10.5 U 1 U 1.11 U
PENTACHLOROSENZENE ·1.04 U 1.05 U. 10.5.U 1 U 1.11 U
P.ENTACHLOROETHANE '. 1.04U 1.05 U 10.5 U lU 1.11 U
PENTACHLORONITROSENZENE· -. · 1.04 U .1.05U .10.5.U· lU 1.11 U
PHENACETIN'7 . 1.04U 1.05 U 1O:5U 1 U 1.11 U
PHENANTHRENE 3.21 : 0.049U 0.054 U 0.052 U 0.048 U
PHENOL·· .. 1:04 U' 1.05 U ·10:5 UR' '1 U 1.11 U
PRONAMIDE. 1.04U . 1.05U 10.5 U 1 U 1.11U
PYRENE 0.67 . 0.049 U . 0.054 U 0:052 U 0.06 J .
PYRIDINE .1.04 U 1.05 U 10.5 U .1·U 1.11 U
SAFROLE " ..•.... 1.04U 1.05U 10.5 U 1 J 1.11 U
Pesticides PCBs (uwLI'
4,4'·DDD 0.1 U 0.053 UJ
4,4'·DDE .' ..

0.1 U 0.053 U
4;4'·DDT 0.1 U 0.053 U
ALDRIN.. .. 0.05 U 0.026 UJ .
ALPHA·SHC 0.05 U 0.026 U
ALPHA:CHLORDANE . . 0.05 U 0.026 U
AROClOR,f016':. 0.27 U. 0.265.U 0.258U 0.5 U 0.262 U
AROCLOR·1221.· .. 0.27 U 0.265 U 0.258 U' 0.5 U 0.262 U
AROCLOR·1'232· . 0.27 U 0.265U 0.258 U 0.5 U 0.262 U
AROClOR·1242. 0.27 U·· 0;265 U 0.258 U 0;5 U 0.262.U
AF.lOCLOR·1248 0.27 U 0.265U 0.258 U. 0.5 U 0.262 U
ARQCLOR·1254 0.27 U 0.265 U 0.258 U' 0.5 U 0.262 U
AROCLOR;1260'" ' .. 0.27 U 0.265U 0.258 U 0.5 U 0.262 U
SETA,SHC-. • > ," ' ..

0.05 U .0.026 U
DELTA·SHC' .. . ... , . .. 0.05U 0.026 UJ
DIELDRIN· .' '.',.' ".:" 0.1 U . 0.053 UJ
ENDOSUlFAN I .,' . 0.05 U 0.026 UJ
ENDOSULFAN II '. 0.1 U' . 0.053 UJ
ENDOSULFAN SULFATE 0.1 U 0.053 U

• :," .' •



." APPEN. LEG-4·
RESULTS FOR CHEMICALS ANALYZED '::GROUNDWATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA'
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•
· LOCATION III , 1'5TW001 15TW002 15TW002 15TW003 15TW003 15TW004 15TW004 15TW005 15TW005'
SAMPLE NUMBER 15GWTW001 15GWTW002 15GWTW002-F 15GWTW003 15GWTW003-F 15GWTW004 1?GWTW004.F 15GWTW005 15GWTW005·F
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE' 1/8/2005 11812005 . 118/2005 1/8/2005 . 1/8/2005 1/8/2005 1/8/2005 1/5/2005 1/5/2005
ENDRIN 0.1 U 0.053 UJ
ENDRIN' ALDEHYDE 0.1·U 0.053 U
ENDRIN KETONE ,0.1 U 0.053 U .
GAMMA·BHC (LINDANE) 0.05 U 0.026 UJ
GAMMA·CHLORDANE 0.05 U 0.026 U
HEPTACHLOR O,05U, 0.026 UJ
HEPTACHLOR EPOXIDE 0.05 U 0.026 U
METHOXYCHLOR 0.5 U 0.262 U
TOXAPHENE 5U 2.62 U
Herblcldes'-(ualL)
204,5;T 0.04 U 0.04 U
2A:5·TP ISILVEXI 0.04 U 0.04 U
2,4-D '. 0.04 U 0.04 U
DINOSEB 0.04 U 0.04 U
HEXACHLOROPHENE 0.025 U 0.025 U
PENTACHLOROPHENOL 0.013 U 0.027 J
.'TotaI:Metllla·(ualLl·' . , .. " .

ALUMINUM 81.9U 446 J 1410 J 21100 J' 7210 J
· ANTIMONY , .. 0.37 U 0:95 U 0.085 U 0.16 U 6.3 J
· ARSENIC, " .. 0.74 U 0.45 U 9.6 J 10.4J 6.3 J. '.-'

BARIUM' ' 46.,3 J 74 J 96.2 J 174 J 224 J
BERYlliUM

,
0.02 U 0.03 U 0.05 U , 0.81 J 0.47 J

CADMIUM 0.08 U 0.11 U 0.09 U .0.26 U 1.1J
CALCIUM;· " 57300 J 63600 J 74500'J' 34100 J 169000 J
CHROMIUM 0.19U· 1.4 J 1.5J 27.4 J 10 J
COBALT 0.44,J . 1.2 . 108 9.4 10.7 J
COPPER 0.39 U 2J 1.2 J 20 J 19.7 J
IRON'" 918 J 1080 J 148000 J 30000 J, 10900 J
LEAD':': .' ...';::, 0.227U 5.7 J' 1.2 J 26.4 J 34.9J
MAGNESIUM'~:. 7060 J 8510 J 96000J

,
8310J 28900 J

MANGANESE" . 285 J 694 J 16900 J 335 J 631 J
MERCURY"

.. ..
0.03 U' 0.039J 0,03U 0.081 J 0.06 J. .. (.

NICKEL .:. :' 0.65 J 2 38. 17.3 21.8 J
POTASSIUM" 588J 1630 J 1940 J . 4930 J 4840 J
SELENIUM::. <.;' 0.97J 0.46 U 0.094 U 0.36 U 0.93 J
SILVER -,: : ,. ~ "." . . '0.028 U 0.03 U 0.028 U 0.15 U 0.1 U
SODIUM " .. 1730 J' .6960 J . 77700 J 1720 J 2650 J
THALLIUM ',' ~ 0.043 U 0.05 U 0.043 U . 0.2U 0.16 J
TIN' . 0.048 U 0.15 U ' 0.048.U 0:53 U 0.88 J
VANADIUM:.,;~~,:··;L 1.14 U 1.2 J 2:6 ,', 36.4 19.6 J
IZING','~'''',

v',, . 5,7,U: ' 8.S:tJ· 8.5 U 58:9 J 91J
Dlasolved.MetalslU'ci/Ll. ..
ALUMINUM,FILTERED . .: 8.6U·· 54.7U '. 8.6 U 8.6U
ANTIMONY;'FILTERED .. "'.' {l.96 U:, ',:,' . '

. ,~ .. " ..0.09 U: . ,- ~~ 0.26.U 10.4 J
ARSENIC;FILTERED, ' '.

..:.~;' ..... ';' .... 0.32 U,,: . ',:':-: 10.4;.1 2.J 0.36,J
. BARIUM,FILTERED 6S.5J' 87.6 J 50.8 J' 133 J

..,.,; .... ..~ ,"

I,



APPENDIX TABLE G·4
RESULTS FOR CHEMICALS ANALviED IN ALL.GROUNDWATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

.CRANE, INDIANA
I"~GE60F 12.

FleldParametera

IoOCATION(l) ..... .' 1STW001 1STW002 1STW002 1STW003 . 1STW003 1STWO.04 1STW004 1STW005 1STWOOS
· SAMPLE NUMBER 1SGWTW001 15GWTw002 .15GWTWOOH 1SGWTwOO3 .15GwrWOOj-F 1SGWTW004 .1SGWTW004·F 1SGWTWOOS 15GWTWOOS·F

SAMPLE CODE .: . NORMAL NORMAL . NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL . NORMAL
SAMPLE·OATE'·' 1/8/2005 1/8i2005 .1/8/2005' 11812005 1/8/2005 1/8/2005 1/8/2005 1/5/2005 1/5/2005
BERYLLIUM, FILTERED. 0.02 U 0.03 U '·0.02 U 0:02 UJ

'. CADMIUM; FILTERED 0.06 J 0.04 J 0.04·J 0.32 U
· CALCIUM,FILTERED. . 62600 68600 24600 176000
CHROMIUM; FILTERED 0;67 U 0.42U· 0.42 U 0.94 U
COBALT, FILTERED 1 J 92 J 1.6 J 0.43 J
COPPER, FILTERED 1.5 J 1.4 J 0.44 J 3 J
IRON, FILTERED 611 J 122000 J 2100 J 861 J
LEAD, FILTERED 0.192J 0.186 J 0.069 U 0.14 U
MAGNESIUM, FILTERED 8460 J 92400 J 7020 J 28100 J
MANGANESE, FILTERED 760 J 14400 J 81.9 J 5.2 J
MERCURY, FILTERED' 0.053.U. 0.061 U 0.042 U 0.03U
NICKEL, FILTERED . ,". 4.7 J 39 J 2.2 J 9.8 J
POTASSIUM, FILTERED 1470 J 1490 J 3370 J 5240 J .
SELENIUM,FILTERED 0.75 J 1.1 J . 0.7 U 0.73 J
SILVER;FILTERED .' 0.028·U 0.028 U 0.028 U 0:028 U
SODIUM, FILTERED 7330 J ··70500 J 1830 J 3690 J
THALLIUM, FILTERED 0.07J 0.05 J 0.043 U 0.043 U
TIN, FILTERED '. 0.16 U 0.87 J 0.13 U 0.13 U
VANADIUM, FILTERED 1;14 U . 1.14.U 1.14 U 1.14 U
ZINC; FILTERED . 3.8 J 3.9 J 1.4 U 2.6 U
Field Parametera
DISSOLVED·OXYGEN·METER. (malL) 11.51 '8.52 0.31' 6.62. 10.59
OXIDATION REDUCTION POTENTIAL" (MV\ '·79:4 46 '·65.3 118.7 32.2
PH:' S.U;;, .7.45 .7.56 6.13. ·6.92 8.21
SPECIFIC CONDUCTANCE (MS/CMl 0.413 .0.438 1.258 0.167 1.181
TEMPERATURE I.Cl . . 6.53 7.35 9.51 10.76 7.86.
TURBIDITY (NJUI 9.8 13 . 33 650 . 1000 >

".
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• . APPEN. LE G·4 .
RESULTS FOR CHEMICALS ANALYZED .. GROUNDWATER SAMPLES, ROUND 1

SWMU 1S (ROADS AND GROUNDS AREA)
NSWC CRANE

'CRANE, INDIANA
PAGE70F 12 .

LOCATI.QN .'1
.. -.

~STW006 . 1!!TVv'006 1STW007 1STW007 1STW008 1STW008
SAMPLE NUMBER 1SGWTW006. 1SGWTW006·D, 1SGWTW007 1SGWTW007·F 1SGWTW008 1SGWTW008·F
SAMPLE CODE .. 'ORIG" . '.. pUP .' NORMAL . NORMAL .. ' NORMAL NORMAL'

. SAMPLE DATE 1171200S . 117/200S 1fr/200S 1171200S 1171200S 1171200S
Volatlhi On:llinic8·(uQ/L)· :. ." . '

1,1,1',27TETRAGHLOROETHANE 0:3 U .... 0.3 U 0.3 U 0.3 U
1,1,t'TRICHLOROETHANE." . :'0.3 U' . 0.3 U 0.3 U 0.3 U
1;1,2,27TETRACHLOROETHANE 0.3 U 0.3 U '0.3 U '0.3 U
1,1;2'TRICHLOROETHANE .. . 0.3U· 0.3 U 0.3 U 0.3 U·
1,1·DICHLOROETHANE 0.3 U 0.3 U '0.3U .0.3U
1, t·DICHLOROETHENE 0.3 U 0.3U· 0.3 U 0.3 U
1,2,3·TRICHLOROPROPANE 0.3 U 0.3 U 0:3 U .. 0.3 U
1,2·DIBROMO·3·CHLOROPROPANE 0.3 U 0.3 U 0.3 U 0.3 U
1,2,DIBROMOETHANE 0.3 U . 0.3 U . 0.3 U 0.3 U
1,2·DICHLOROETHANE .. ..0:3 U . 0.3.U .0.3 U 0.3 U
1,2·QICHLOROPROPANE ... 0.3 U .0.3 U · 0.3.U 0.3 U
2'BUTANONE _., ·O.S U 0.5 U 0.5U 0.5 U
2·HEXANONE 0.5,.U '0.5 U 0.5 U 0.5 U
3·CHLOROPROPENE ...:'0.5 U 0.5 U 0:5 U 0.5 U
4·METHYL-2·PENTANONE 0:5 U.· . 0:5 U 0:5U 0.5 U·
ACETONE· '. 0.5 UJ . 0.5 UJ 1:2.U 0.5 UJ
ACETONITRILE. '.' . 20UR 20 UR. 20 UA 20 UR
ACROLEIN 0.5..UR· 0.5 UR O:s.UR 0:5 UR
ACRYLONITRILE , 0.5U 0.5 U 0:5 U - 0.5 U '-'

BENZENE' ..'''' ·0.3.U 0;3U .0.3 U . 0.3 U
BROMODICHLOROMETHANE '·'0:3 U 0:3 U -. :.0:3 U 0.3 U
BROMOFORM 0;3 U .. 0.3 U .. '0.3 U ·0.3 U
BROMOMETHANE 0:3.U 0.3. U 0.3U '0.3 U
CARBON DISULFIDE · 0.3 U 0.3.U· 0.3 U 0.3 U
CARBON TETRAC.HLORIDE .0.3U 0.3 U 0.3U . 0.3 U

CHLOROBENZENE .0.3 U. .0;3U 0.3 U 0.3 U
CHLORODIBROMOMETHANE .a.3U.. .. O.S U 0.3 U 0.3 U
CHLOROETHANE' . ..0.5 U 0.5 U 0.5 U 0.5 U
CHLOROFORM 0.3 U ". 0.3 U 0.3.U 0.3 U
CHLOROMETHANE' 0.3 U 0.3 U 0.3 U 0.3 U
CHLOROPRENE 0.5 U 0.5 U · 0.5 U 0.5 U
CIS·1,2·DICHLOROETHENE

..... 0.3 U 0.3 U · 0.3 U 0.3 U
CIS·f;3·DICHLOROPROPENE · 0.3 U 0.3 U 0.3 U 0.3 U
DIBROMOMETHANE . .. ·0.3 U 0.3 U 0.3 U 0.3 U ..
DICHLORODIFLUOROMETHANE . '0.3 U 0;3 U' 0.3 U. 0.3UJ
ETHYL METHACRYLATE · .0.5 U 0.5 U 0.5 U 0.5 U
ETHYLBENZENE 0:3U 0.3 U 0.3 U . 0.3 U
ISOBUTANOL' 20 UR 20 UR 20 UR 20 UR
METHACRYLONITRILE 0:3U 0.3 U 0;3 U' 0.3U
IMt:, H' JuDIDE-- '.' .".:..... . ~ ," '0.5 U ·.... ·0.5 U 0.5 U 0.5 U

,'., " ... ,

METHYl METHACRYLATE · 0;5:U 0.5 U 0.5 U' 0:5 U
METHYUERT,BUTYL ETHER 0:5U .. 0.5 U 0.5 U' 0.5 U
METHYLENE CHLORIDE 0.3UJ· . :. 0.3,UJ 0;3 UJ 0.3 UJ
PROPIONITRILE ',20 UR 20UR 20 UR 20UR

. STYRENE 0.3 U 0:3 U 0.3 U 0.3 U

•
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APPENDIX TABLE G·4
RESULTS FOR CHEMICALS ANALYZED IN ALL GROUNDWATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS 'AREA)
NSWC CRANE,

CRANE, INDIANA
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LOCATION (1) 15TW006, ' 15TWOO6 '15TWOO7 15TWOO7 ' 15TWOO8 15TW008 '
SAMPLE NUMBER " ", 15GWTWOO6 15GWTWOO6·D 15GWTWOO7 15GWTWOO7·F, 15GWTWOO8 15GWTWOOS·F
SAMPLE-cODE' ' OFiIG ' DUP NORMAL" NORMAL NORMAL NORMAL
SAMPLE DATE', '. 1ni2oo5 1n/2005 1nt2005 1nt2005, . 1nt2oo5 1nt2005
TETRACHLOROETHENE ' 0.3 U. . 0.3 U 0.3 U 0.3 U
TOLUENE 0.3 U 0.3 U 0.3 U 0.3 U
TOTALXYLENES' '. 0.3 U cO.3U 0.3 U 0.3 U
TRANS·l,2,DICHLOROETHENE 0.3U 0.3U 0.3 U 0.3 U
TRANS·l,3·DICHLOROPROPENE 0.3 U ' 0.3U 0.3 U 0.3 U
TRANS·l,4·DICHLORO·2·BUJENE ' 'O.5U " 0.5 U 0.5 U ,0.5 U
TRICHLOROETHENE 0.3U ' 0.3 U 0.3 U 0.3 U
TRICHLOROFLUOROMETHANE : 0.3 U 0.3 U 0.3 U 0.3 U
VINYL'ACETATE 0.5 U 0.5 U 0.5 U 0.5 U
VINYL CHLORIDE 0.3 U, 0.3 U 0.3 U 0.3 U
Semlvolatlle Oraanlcs (ualLI
1,2,4,5·TETRACHLOROBENZENE .. 0.96 U, 1.06 U 0.96 U 0.96,U
,1,2,4·TRICHLOROBENZENE 0.96 U, 1.06 U 0.96'U, . 0.96 U
1,2·DICHLOROBENZENE .0,96 U 1.06 U 0.96 U 0.96 U
1,3·DICHLOROBENZENE . 0.96 U 1.06U 0.96 U 0.96 U
1,4·DICHLOROBENZENE ' 0.96 U 1.06 U 0.96 U 0.96 U
l,4·DIOXANE ' - 0.96 UJ ' 1.06 UJ 0.96 UJ 0.96 UJ
1;4·NAPHTHOQUINONE 0.96 U , 1.06 U'. 0.96 U ,0.96 U
l,4,PHENYLENEDIAMINE 0.96 U .1.06 U 0.96 U 0.96 U
l·NAPHTHYLAMiNE 0.96 U 1.06 U 0.96 U 0.96 U
2,2'·OXYBIS(1·CHLOROPROPANE) 0.96 U 1.06, U 0:96 U 0.96 U
2,3,4,6·T.ETRACHLOROPHENOL ,.0.96 U 1.06 U 0.96U 0.96 U
2,4,5·TRICHLOROPHENOL' . 0.96 U 1.06 U ' 0.96 U 0.96 U

, 2,4,6·JRICHLOROPHENOL 0.96 U ' 1.06 U 0.96 U 0.96 U
2,4,DICHLOROPHENOL 0.96 U 1.06 U 0.96 U 0.96 U
2,4·DIMETHYLPHENOL " · 0.96 U· 1.06 U 0.96 U 0.96 U
2,4·DINITROPHENOl .0.96 UJ 1.06 UJ 0:96 UJ 0.96 UJ
2,6;DICHLOROPHENOL 0.96 U 1.06 U 0.96 U 0.96 U
2,ACETYLAMINOFLUORENE · 0:96 UJ, 1.06 UJ 0.96 UJ 0.96 UJ
2;CHLORONAPHTHALENE 0,96 U 1.06 U 0:96 U 0.96 U
2·CHLOROP,HENOL ' 0:96 U 1.06 U 0.96 U 0.96 U
2;METHYLNAPHTHALENE 0.048 U 0.052 U. 0.048 U 0.048 U
2·METHYLPHENOL' , 0.96U 1.06,U 0.96 U 0.96 U
2,NAPHTHYLAMINE 0.96 U 1.06 U 0.96 U ' 0.96U
2·NITROANILINE' 0.96 U 1.06 U -, 0.96 U 0.96 U
2,NITROPHENOL ' 0.96 UJ .' 1.06 U 0.96 U 0:96 U
2·PICOLlNE, . 0.96 U 1.06'U 0:96 U . 0.96U
3&4·METHYlPHENOL 0.96UJ 1.06 U 1 J .' 0.96 U
3,3'·DICHLOROBENZIDINE 0.96 UR' 1.06 U 0.96 U 0.96 U
3,3'·DIMETHYLBENZIDINE 0.96 U . 1.06 U, ,,0.96 U 0.96 U
3·METHYLCHOLANTHRENE 0.96 U 1.06 U, ,0.96 U 0.96 U
3·NITROANILlNE, 0.96 U -' t06 U 0.96 U 0.96 U
4,6·DINITRO·2·METHYLPHENOL . 0.96:U' 1.06 U O,96U 0.96U
4·AMINOBIPHENYL '0.96U'" ' 1.06:U .' '0.96 U 0.96 U'
4,.BROMOPHENYL PHENYL ETHER 0.96:.U 1.06U·' , 0.96 U 0.96 U
4·CHLORO·3·METHYLPHENOL · 0.96 U 1.06 U 0.96 U 0.96 U

• '
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RESULTS FOR CHEMICALS ANALYZED .lGROUNDWATER SAMPLES, ROUND 1
. SWMU 15 (ROADS AND GROUNDS ~REA)

NSWC CRANE
CRANE. INDIANA
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LOCATiON Ill.. 15TW006 . 15TW006 ·15TW007 15TW007 15TWOOS 15TWOOS
SAMPLE:NUMBER .. 15GwrW006 15GWTW006.D .15GWTW007 15GWTW007·F 15GWTWOOS 15GWTWC\OS.F
SAMPLE CODE . :ORIG DlJP "NORMAL NORMAL NORMAL. NORMAL
SAMP~E DATE ", .. 1"/2005 .1",2005 1",2005 1"'2005 1",2005 1"'2005
4'CHLOROANILINE ."-, .. 0.96 U. .1:06.U . 0:96 U· 0.96 U·.
4·GHLOROPHENYL PHENYL ETHER. .0:96 U . :1.06 U M6 U 0.96 U
4·NITBOANILINE ·0.96,U .L06U ".0.96 U .. '0.96 U
4,NITROPHENOL .' ,0.96 U 1.06 U :.'O.96.U ... . 0.96 U

. 4·NIIROQUINOllNE,t,OXIDE. . .,. " 0.96'UR f:06UR . 0.96UR. 0.96 UR
5'NIT80'O,TOLUIDINE: ..... 0.96U .. 1.06U .' .: 0.96 U 0.96 U
7;12-DIMETHYLBENZ(A)ANTHRACENE 0.96 U. 1.06 U 0:96·U 0.96U
A;A'DIMETHYLPHENETHYLAMINE 0:96 UJ· , 1.06 UJ .0:96 UJ 0.96 UJ
ACENAPHTHENE' 0.048·U. .. 0.052 ·U ·0.048U 0.048 U
ACENAPHTHYLENE · .0.048 U 0.052U " 0.048 U .. ·0.048 U
ACETOPHENONE 0:96 U .1.06 U 0.96:U 0.96 U
ANILINE: ..... ..... '0.96 U ... .1.06 U 0.96 U. ·0.96 U
ANTHRACENE. ~. ~. . 0.048 U 0.052 U 0.048U. 0.048 U
ARAMITE .- . ,.. . 0:96U _ 1.06 ..U .0:96.U ... ,0.96 U
BENZO A1ANTHRACENE ... 0.048U 0.052 U . 0.048 U 0.048 U
BENZO A1PYRENE . 0.048·U 0.052 U . .0.048 U 0:048 U
BENZO B)F.LUORANTHENE .. 0.048U .0.052 U 0.048 U 0.048 U·
BENZO G.H.IlPERYLENE .0,048U 0.052 U 0.048 U 0.048 U
BENZO KlF.LUORANJHENE . " · 0:048..U 0.052U ·.0:048U 0.048 U
BENZYL ALCOHOL ' .. ,. 0:96U' .1.06U .. 0.96U 0.96 U
Bls(2·CHLOROETHOXY)METHANE . .. . ,O:96.U ..•1.06U 0:96 U 0.96 U .
BIS(2·CHlOROETHYL1ETHER .. .0.96U .. 1.06 U 0.96..U 0.96 U
Bls(2·ETHYLHEXYLlf:>HTHALATE· . , ,O.96,U :1.06 UJ '" 0.96 UJ 0.96 UJ
BUTYL BENZYL PHTHALATE' " a.96U " . 1.06 U .0.96 U .' 0.96 U..
CHLOROBENZILATE:· .::. .0:96..U 1:06.U 0.96.U 0.96 U
CHRYSENE, " '. M48U 0.052.U 0.048 U 0.048 U..
DI'N·BUTYL pHTHA.LATE· 0.96 U ·1.06 .U·· .. 0.96.. U· .' 0.96 U
DI.N-QCTYL PHTHALATE' .. ... 0.96 U ...1.06 U ·0.96 U... .' .' .0,96 U
DIALLATE · ."0.96 U. 1.06 U .0.96U .0.96 U
DIBENZOIA,HlANTHRACENE. 0.048 U .. 0.052 U 0.048 U 0.048.U .
DIBENZOPURAN ..:.:' . . 0.96 U 1.06,U , . 0:96 U 0.96 U

. DIETHYL PHTHALATE . '. .0.96U· 1.06 U' . 0.96U.·.· 0:96.U
DIMETHYL PHTHALATE 0.98·U 1.06U· 0.96 U .0.96 U
DIPHENYLAMINE' '0.96 U· 1.06 U 0.96U 0.96 U
ETHYL METHANE SULFONATE 0:96 U 1.06 U 0.96.U 0.96'U
FLUORANTHENE' . 0.048 U .0.052 U 0.048 U 0.048 U
FLUORENE 0.048U 0.052 U 0:048 U 0.048 U
HEXACHLOROBENZENE 0.96 UJ "1.06 UJ 0,96'UJ 0.96 UJ
HEXACHlOROBUTADIENE 0.96U '1.06. U 0.96 U '0.96 U
HEXACHLOROCYCLOPENTADIENE 0:96 UJ 1.06 UJ 0.96 UJ 0.96 UJ
HEXACHLOROETHANE 0:96 U 1.06 U 0.S6U 0.96 U
HEXACHLOROPROPENE .. 0.96U 1:06.U· '0.96 U··' 0.96U
INDENO(1.2.3,CD)PYRENE 0.048;.U~ 0.052;U '0.048 U·' 0.048 U
IsODRIN .;. ". 0:96 U' '. .1.06 U ',. : 0:96 U. 0.96 U . .

1S0PHORONE 0.96:U: . 1.06,U·:· 0.96.U . 0.96U·
IsOsAFROLE

..
0:96 U 1.06:U· 0:96U 0.96 U

, ,
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RESULTS FOR CHEMICALS ANALYZED IN ALL GROUNDWATER SAMPLES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE '

CRANE, INDIANA
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LOCATION,'" 15T'WOO6 15tW006 15TW007 '15TW007, 15TWOOa 15TWOoa
SAMPLE NUMBER 15GWTW006 15GWTWOO6·D 15GWTw007 15GWTW007·F 15GWTWOOa 15GWTWOOa;F,

, SAMPLE CODE ' 'bRiG ,D,UP NORMAL NORMAL 'NORMAL . NORMAL
SAMPLE'DATE. " " . 1r7/2005 1i'7/200S", '1/7/2005 11712005 1i7l2005 11712005
KEPONE, , .' 0.96 UJ 1.06 UJ ,0.96 UJ 0.96 UJ
METHAPYRILENE .. 0.96 UJ 1.06 UJ 0,96 UJ . 0.96 UJ
METHYL METHANE SULFONATE 0.96 U 1.06 U 0,96 U 0.96 U .
N·NITROSO·DI·N·B,UTYLAMINE 0:96 U . . . 1.06 U 0.96 U, 0.96 U
N·NITROSO·DI·N·PROPYLAMINE 0.96 U' 1.06 U 0.96 U 0.96 U
N·NITROSOD.IETHYLAMINE 0.96 U . 1.06 U '0.96 U 0.96 U
N·NITROSODIMETHYLAMINE " 0,96U 1.06 U 0.96 U 0;96 U
N·NITROSODIPHENYLAMINE 0:96 U, 1.06 U 0.96U 0.96 U
N·NITROSOMETHYl.ETHYLAMINE' 0:96 UJ 1.06 UJ 0.96 UJ . ,0.96 UJ
N·NITROSOMORPHOLINE 0.96 U 1.06.U 0.96 U 0.96 U
N·NITROSOPIPERIDINE . 0.96 U ,1.06 U 0.96 U 0.96U
N·NITROSOPYRROLIDINE,' " 0.96,U, 1.06U ' 0.96U 0.96 U
NAPHTHALENE, 0;048 U 0.052 U 0,048 U , 0.048U
O,O,O·TRIETHYL PHOSPHOROTHIOATE 0.96 U 1.06U 0.96,U 0.96 U
O·TOLUIDINE"·· '" "O,96U," 1.06 U 0.96 U 0.96 U
P·1DIMETHYLAMINQlAZOBENZENE ' 0.96 U ,1:06 U 0.96 U .0.96 U
PENTACHLOROBENZENE 0.96 U 1.06 U 0.96,U 0.96 U'

, PENTACHLOROEl:HANE ..:,O.9.6,U 1.06 U 0.96 U ,0.96 U
PENTACHLORONITROBENZENE, 0.96,U 1.06 U 0.96,U .' 0.96 U
PHENACETIN," :',' ,." ,O.96"U, ,,1.06 U . 0.96·U 0.96 U
PHENANTHRENE'" .' , .0.048.U ,O.052.U 0.048 U 0.048 U

. PHENOL -.... .. 0:96 U, 1.06 U 0.96U 0.96 U
PRONAMIDE' , "0:96 U 1.06 U 0:96 U" 0.96 U'
PYRENE' '. 0:048 U ", 0.052 U 0.55 0.048 U
PYRIDINE ' . ,O.96.UJ 1.06.UJ 0.96 UJ '. 0.96 UJ '
SAFROLE .. ..' 0.96 U .. ' . . . 1:06, U '0:96 U 0.96 U
Pesticides PCBs lug/L). '.
4,4'·000, " , -- '. 0.048UJ 0.051 UJ 0:048 UJ 0.049 UJ
4,4"DD.E , .. " . .. ',' 0.048 U ,0.051 U ' 0.048.U 0.049 U
4,4'·ODT .." 0:048 U ' ' 0.051·U 0:048U ' 0.049 U
ALDRIN ,0:024 UJ . 0.026. UJ 0,024 UJ 0.024 UJ
ALPHA·BHC 0.024U. 0.026 U 0.024 U 0.024U
ALPHA·CHLORDANE 0.024U ,0.026 U 0.024 U 0.024 U
AROCLOR·t016 .. , .. 0:24 U" 0.255 U . 0.242 U 0.245U
AROCLOR.1221 , . , 0.24U 0.255U 0.242 U 0.245 U
AROCLOR·1232 . '. 0.24U, . 0.255 U 0.242 U 0.245 U
AROCLOR·1242. ' 0.24 U, ,O.255U 0.242 U 0.245 U
AROCLOR·1248 0.24,U ' ,0.255 U 0.242 U 0.245 U
AROCLOR·1254 " 0:24 U 0.255 U ,:0.242 U 0.245U
AROCLOR;1280'"'

..
0.24 U 0.255 U 0:242 U, 0.245 U

BETA;BHC " 0.024 U 0.026 U 0:024 U 0.024 U
DELTA'BHC ,: ' 0.024·UJ. . 0.026 UJ 0.024 UJ 0.024 UJ
DIELDRIN 0.048UJ 0.051 ,UJ 0.048 UJ - 0.049 UJ
ENDOSULFAN I 0.024UJ ' 0.026 UJ . 0.024UJ 0.024 UJ
ENDOSULFAN " 0.048 UJ ' 0.051 UJ " 0.048 UJ 0.049 UJ
ENDOSULFAN SULFATE . '0.048 U 0.051·U ,0.048 U 0.049 U

•• •
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LOCATION (1' 1STWOO6 1STW006.. 1STWOO7 '1STWOO7 1STWOO8 1STWOO8
SAMPLE NUMBER 1SGwTwOO6 1SGWTWOO6·D 1SGWTWOO7 1SGWTWOO7·F 1SGWTWOO8 1SGWTWOO8·F
SAMPLE CODe ORIG DUP . NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE . 1nt200S 1nt200S 1nt200S 1nt2005· 1nt2005 1nt2005
ENDRIN 0.048 UJ 0.051 UJ 0.048UJ 0.049 UJ
ENDRIN ALDEHYDE 0.048 U 0.051 U 0.048·U 0.049 U
ENDRIN KETONE '.' 0.048 U '0.051 U 0.048 U 0.049 U
GAMMA·BHC (LINDANE) 0.024UJ 0.026 UJ . 0.024 UJ 0.024 UJ
GAMMA·CHLORDANE 0.024 U . 0.026 U 0.024 U 0.024 U
HEPTACHLOR' .' 0.024 UJ .0.026 UJ 0.024UJ 0.024 UJ
HEPTACHLOREPOXIDE 0.024 U 0.026 U .0.024 U 0.024 U
METHOXYCHLOR' 0.24 U 0.255 U 0.242 U 0.245 U

. TOXAPHENE' '.'"',' . 2.4 U 2.55 U 2.42 U 2.45 U
Herbicides' (iJQ/L) '.
2,4;5·T 0.04 U 0.04 U. 0.04·U 0.04 U -
2,4i5·TP(SILVEX) 0.06 J' 0.04 U 0.04 U 0.04 U
2,4-0 0.04 U .. 0.04 U 0.04 U 0.04 U
DINOSEB ". .... .0.04 UR 0.04 U. .0.04 U .0.04.U .
HEXACHLOROPHENE .0.025.U 0.025.U. 0.025 U 0.025 U
PENTACHLOROPHENOL .0.013 U. . 0.013 U 0.0.13 U 0.013 U
Total.Metals. (uQlL) .. '.' ,: ..

.»

ALUMINUM "-- 28:8 U 40.4 U , 8020 J 3300J
ANTIMONY' ... 0:25 U 0.15 U . 0.4 U . 0.13.U
ARSENIC' _. .,: , . 2.5. J 2.5 J 5.2 J . '. 1.5 J
BARIUM"" 431 J . 455 J .. 89,9 J. 77.3 J
BERYLLIUM.. 0.02 UJ. . 0.02 UJ 0.18 U 0.1 U
CADMIUM "," 0.17 U 0.13 U .0.61 U . 0.82 U.....
CALCIUM:.' 74.400. J ..75300.J.· . 61100 J 68600 J
CHROMIUM . 0.89 U 0.86 U -.. 8,9.J· 3.9 J
COBALT .41.4 J 41.4 J ..' 4.6 J 4.9 J
COPPER 0.94.J O.96J 10.2 J 4J
IRON .. 103000 J 102000 J 19600 J 5580 J
LEAD:'.' .' "':, '" 0.11 U 0.13U . 7.5 J 2.4 J.
MAGNESIUM.:: .: 28000 J . 29400 J 18700 J 16700 J
MANGANESE ..•.. ' 14700 J 13900J 898.J '. 869 J
MERCURY', :. 0.03 UJ 0.03 UJ 0.039 J 0.03 UJ
NICKEL'" 6.3J 6.8 J 13.1 J' 7.7 J .
POTASSIUM' 4410 J 4670J 2960 J 1160 J
SELENIUM 2.3 . 2.5 0.61 J .0.52 J
SILVER 0.09 U 0.08 U 0.1 U 0,07 U
SODIUM ~ .32600 J 34200 J 20200 J 14200 J
THALLIUM

.. 0.043 U 0.043 U 0.13 J 0.1 J
TIN .. .' 0.26 U 0.21 U 0.68 J 0.52 U
VANADIUM. 1.14 U 1.14 U 17.8,J 8.2 J
ZINC·" . . ," ." . 3.5 U 2U 30.2 J 25.5 J
Dissolved Metals IUll/L) • '. .;... . :':." ~

ALUMINUMiF.ILTERED . :.. ." 18.7 U ' .. 8.6 U
ANTIMONY; FILTERED

. , ",' .' . 0.085 U . 0.1 U ..
ARSENIC, FILTERED :: ,." :." .". -": .. " : ; ~ ":" , 3.6 J 0.18'U
BARIUM. FILTERED . . 54.8 J • 61.8 J., ...

~, :.
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. APPENDIX TABLE G"4,
RESULTS FOR CHEMICAl.S ANAl.YZED IN ALL GROUNDWATER SAMPl.ES, ROUND 1

SWMU 15 (ROADS AND GROUNDS AREA) .
NSWC CRANE

.CRANE, INDIANA
PAGE 12.0F 12,

LOCATION (1' 15TW006 15TW006 15TW007 , 15TW007 15TW008 15TW008
SAMPl.E Nl,IMBER 15GwrW006 15GWrW006·D 15GWTWOO7 15GWTW007·F 15GWTW008 15GWTW008·F
SAMPLE CODE· ORIG CUP NORMAl. . NORMAl. NORMAl. NORMAl.
SAMPLE DATE· 1f712005 1i7/2005 117/2005 1f712005 1f712005 1f712005
BERYLLIUM, FILTERED 0.02 UJ 0.02 UJ
CADMIUM, FILTERED 0.35 U . . 0.12 U
CALCIUM, FILTERED 66800 76700
CHROMIUM,-FILTERED 0.81' U l.U
COBALT, FILTERED. , . 1.4 J 3.6 J
COPPER, FILTERED 0.75 J 1.2 J
IRON, FILTERED '. . 11600 J '1010 J
LEAD, FILTERED " 0.15 J 0,07 U .
MAGNESIUM; FILTERED .' 19900 J 22500 J

. MANGANESE, FILTERED 959 J 860 J
MERCURY, FILTERED

., .. 0.03 U 0.03 U, .

NICKEL, FILTERED. 4.2 J. 5.2 J
POTASSIUM, FILTERED 2150 J 914 J
SELENIUM; FILTERED 0.39J 0.48J
SILVER, FILTERED 0.028 U 0.028 U
SODIUM, FILTERED .. 23800J 19400 J
THALLIUM, FILTERED. 0.043 U 0.043 U.
TIN, FILTERED ; . -- 0.15 U' .. 0.13 U
VANADIUM, FILTERED -, 1.14 U 1.14 U
ZINC,'FILTERED - . 2.6.U 2.9 U
Field Parameters
DISSOLVED OXYGEN, METER (mQlL) 0.3.8 0.61. 1.42
.OXIDATIONREDUCTION POTENTIAL IMV) -.120.3 -103.2 72.1
PH (s.u.r ... ,- . 6.55 .• .6.81. 6.5
SPECIFIC CONDUCTANCE (MS/CM) 0.844 ...

" 0.695,' 0.618
TEMPERATURE eCl : 13.21 1.1.09 5.75
TURBIDITY mTUL . 2 ' ',' 550' 290

'(1): Alilocatlon~are downgradient,no upgradient locations could be identified.
Data qualifiers (e.g., U, J) are defined in section 3 of the text. .
HHRA."human ,health.riskassessment . . ..
'u9tL ~ micrograms per liter. .
.mglL·- milligrams per liter
MV- millivoltS: ..: .
S.U.- standard units '.• " '
Ms/eM - mlliiSlemens per centimeter
C: Celsius . ..,'. <.

.NTU - nep~elometrjc turbidity units
NA,- N~.applicable·criteria· .

. .

t'
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SWMU 15RFI

• APPENDIX H. DATA QUALITY REVIEW AND DATA REDUCTION METHODS

This. appendix contains a description of the data review processes used to determine whether analytical

laboratory data were of acceptable technical quality for use in decision making. The review began with

data validation, which is a comparison of data quality indicators (DOls) against prescribed acceptance

criteria. The DOls used are measures to assess the bias and precision of the analytical calibrations and

sample analyses.: The output of. this review was a set of alphabetic flags such as "U," uJ:' "R," or

combinations thereof,. that may have been assigned to individual results based on the validation effort.

These flags were used to inferthege.....eral quality of the data. The data validation was followed by a

. summary of quantitative data quality measures to provide the user with a more quantitative estimate of

any bias or imprecision associated with the data. Also evaluated were the measures of data

completeness, sensitivity, comparabiiity and representativeness.

Sections H.1 and H.2 provide an overview of the data validation process, Section H.3 presents an

evaluation otthe data quality beyond data "alidation.- Appendix G cqntains a printout of· ail qualified and

unqualified dataand.the applicabl~ qualifier.f1ags..

• H.l- DATA VALIDATION PROCESS

• -

Data were generated for this RFt report in one round. Field analytical data and sampling location

coordinates w~re revi~~ed both .in th~ field and after completing the field event to assure data users that .'

the' results ~~d sampling location co~rdinates were accUrate. Calibration,iogs and oc ~heck sa~pi~ .

. results were .reviewed for accuracy. In addition, field data were .reviewed for comparability among

. sampling locations and consistency ~ith theoretical expectations. For example, low pH values would. not.

be' expected' if alkalinity ~alues were high. These eV~luations were b~sed"'in pa~, on prcifessio~~1
judgment, ~ell stabilization" param~te;'s .were n~q~jred' to represel1t stable sampling conditj~~S'

. . .. . .

(manifested as reproducible measurements) prior to sample collection but were not required to compare

well to field test kit results.

,All of the TtNUS results from analytical laboratory samples were validated by TtNUS according to ~everal

sp~cificati~ns. Assign~ent of data qualification flags by TtNUS confonnedto U~S. EPA 'Regi~n5 .

Standard Operating Procedures for Validation of Contract Labora~brY Program Organic Data (U,S. EPA,

1993c); to Region 5 Standard Operating Procedures for Validati~n' of' Contra~t Laboratory Program .

Inorgani~ D~t~ (U.S. EPA, 1993d); to the U~S. EPA Contra'ct Laborat~ry Pr~gram Naticmal Furicti~~al

Guidelines'for Organic D~ta Review (lis, EPA, 1994a); ~nd to u.s. EPA Contract Laboratory Progra~
National Function~lIGlJi'delines' for Inorganic D~t~ Review {U.S. EPA: 1994b)to the greatest extent .

practicable for non-contract laboratory program data.

H-.1 CT00331
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Data validation specifications require that various data qualifiers be assigned when a deficiency is

detected or when a result is less than its detection limit. .If no· qualifier is assigned to a result that has

been validated, the data user is assured that no technical deficiencies were identified duririg validation.

The qualification flags used are defined below:

U -·Indicates that the chemical was not detected at the numerical detection limit (sample-speCific

detection limit) noted. Non-detected results from the laboratory are reported in this manner. This qualifier

is also added to a positive result (reported by the laboratory) if tre detected concentration is determined

to be attributable to contamination introduced during field sampling or laboratoryamilysis.

UJ -Indicates that the chemical was not detected;· however, the detection limit (sample-specific detection

limit) is considered to be estimated based on problems encountered during laboratory analysis. The

associated numerical detection limit is regarded as inaccurate or imprecise.

J - Indicates that the chemical was detected; however,the assoCiated numerical result is nota precise

representation of the concentration that is actually present in the sample; The laboratory reported

concentration is considered to be an estimate of the true concentration.

UR - Indicates that the chemical mayor may not be present. The non-detected analytical result reported·

by the laboratory is G~nsidered to be unreiiable and uliw)~ble.~ This qualifier is applied in cases of gro~s
technical d~ficien~iesO~e.,holding ·tim~s missed 'by it fa~t~r of two tim'~s th~ specifi~dtime limit,·s~veni~
calibration non-compli~nces;and ~xt~emely 10w'~l"laiytere~·overie·s). .

R - Indicates thatthe che~icalmaim may not be present. The· positive ~~i:lIytical result rep~rtedby the

labor~tory is considered to b~ unreliable and· unusable·. This qualifier is applied in cases of gro~s

technical deficiencies..

. '. . ".', . ",

.BU - Indicates that the associated organic chemical was detected in the affected sample as well as the

associated laboratory method blank, but has been qualified as non-detected because the concentration

w~~:' less than the blank I~velafter ~djustrnent for uncertainties (Le., the blank action level).· per the

vaiidation guidelines. . .

BJ - .Indicates thatthe associated organic chemical was detected in the affected sample as well as the
• :~. ..' .. '. : ••_0). .: •. "~ '.' '. • • '. .: • • • '.. • • • ''- '. : ," •

associated method blank and rather than being considered a.non~detect, is considered to be an e·stimate

bec~u~~ the concentration' is in excess of the blank·a~ti~n level. The useot "B" ~ualifi~rs is a U.S. EPA:
.. ',' .' . .

CT0Q331
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SWMU 15 RFI ,

> - Indicates that the t'rue value is probably greater than the reported value. This "qualifier flag" is used to

identify reported values that' exceed the calibration range of field measurements but could not be re

analyzed for various reasons. This qualifier is used for field data only.

The precedinQ data qualifiers may be 'categorized as indicative of major or minor problems. Major

problems are defined as deficiencies that result in the rejection of data and qualification with UR or R data

validation qualifiers. These data are not used for risk assessment decision making purposes unless they

are used in a qualitative way and the use' is justified and documented. Minor problems are defined as

deficiencies resulting iri the estimation, of, data, and qualification' with U, J, B, BJ,' BU, arid UJ data

validation, quaiifiers. Estimated analytical results are considered to be suitable for all decision-making ,

purposes unless the data use requirements are very'stringent and the qualifier iridicates a deficiency that

is incorri'patible with the intended data use. It is noteworthy that a U 'qualifier do'es not necessarily,

indicate that a data deficiency exists because all non-detect values are flagged with the Uqualifier

regardless of whether a quality deficiency has been detected.

H.20ATA VALIDATION' OUTPUTS

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were,

used to alert the data user to inaccurate or imprecise data. For situations in which seve~al OC criteria

were out of specification,.the data validator made professional jl,Jdg~ments and or comments on the.

~alidity ,of the overaH data package. The, reviewer then prepared a te~hnical memorandum pr~sentirig

qualification of theqata, if necessary, and the riltionale'for making such ,qualifications. The net resulr was"

a data package that, hCid been carefully reviewed for its adherence to prescribed technical requjrements~ ,

Validators incorpo~ated data qualifiers intathe electronic database, and sUbmitted.theinformatiohto the. . . .... .",.. '.

data,mal)ggement .group. ,A COmplete ,printout of the data, with validation flags isp~esented·in Appendix.

G. Pertinent quality estimates ilre summarized in a,more quantitativeJormat in:thefollowing section;

H.3GENERAL OATA QUALITY REVIEW

DOls are parameters that are monitored to help establish the quality of data generated during an

investigation. Some of the DOls are generated from analysis of field samples (e.g., field duplicates) and

some' a~e generated from the analysis of laboratory sampl~s' (~.g" laboratory duplicates ~nd matrix

spikes). Individually, field and laboratory DOIs pr~vide measures of the pertor'mance of the rE?spective

investigative' operations .(field or laboratory). During data validation, individual OC results were evaluat~d. '

If individual QCresul~s ~er~ '~~~eptable,'no vaHdationflag w~s assigned to a~ analyti~al resuit,' othe~ise'
a 'flag indicating the ~yPe ofo'C defici~~CYwas assigned to the res~lt.' The data q'uality review' provided in ,

. : ' .. :~. . .' . .' . : .. ~: . :. J' . . . "." . . '. '. . '. :\'.. '" ,"

this section, which was implemented after the data validation process was completed, is hot designed to

H-3 CT00331
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identify data that are acceptable or unacceptable according to data OC criteria. Instead, it is designed to

provide an overall quantitative measure of analytical performance not provided by data validation. These

quantitative evaluations are frequently analyte-specific. They reflect, for example, biases associated with

the quantification of particular analytes in a particular sample matrix. Many of the summary tables

referenced in the sections below reflect this and the data user must be aware that even chemicals in the

same analytical fraction (e.g. VOCs) may exhibit different data quality. Taken together, the DOls prQvide

a measure of overall analytical performa~ce.

At the same time that the December, 2004/January, 2005 sar;nples were collected at SWMU 15, samples

were' also collected at NSWC Crane SWMUs 8, 18, 19, and 20. More than 90 percent of .the OC samples

were from SWMUs 8 and 15, therefor~ most of the OC data and statistics are. from SMWUs 8 and 15.

The sample matrices of these SWMUs (i.e., 8, 15,. 1'8, i 9, and 20)are similar enough that similar

performance is expected, regardless of the SWMU from which thesampJes were taken. Therefore,

samples of similar matrix from these SWMUs may have been grouped togethe~ for analysis. This is a

benefit when compiling accuracy and precision statistics because, a more robust estimate of these

'characteristics is obtained when using larger data sets. Generally speaking, all aqueous samples are

'. expected to yield similar laboratory performance; and soil and sediment se:tmples:are expected to yield

similar laboratory performance. Because data sets were combined, data quality may be presented and
<

discussed below for the combined data sets.

The data for the SWMU 15 were of generally acceptable quality.. Comparability, Representativeness, and

sensitivity; in particular; were satisfactory although any samples. that were scheduled for collection and .

not collected must be considered data voids relative ·to·the sampling and analysis plan. DataqualitY:

exceptions' are summarized briefly immediately below for each, round of sampling. After the. brief .

summary, a more detailed data quality analyses is preserited. Hexachlorophene and pentachlorophenol:

are not herbicides but these. compounds were analyzed by an herbicide analytical method to obtain' lower

. detection limits than could 'be obtained'withthe normally used SVOC analytical method. Therefore, thee' ..

compounds are discussed asherbicipes in .the following text.

Overall Sample and Data Comparability, Completeness, and Representativeness. .

. The intended.sainpl~collection ~nd data 'analysis 'methods were used, therefore comparability of this data:

. to previously collected data· (from the Interim Mei:i:sures)shouid not be a ~oncern. '.

Sample collection deviated somewhat from the proposed sanipling str~tegY. Ifa sample was not
: ',' ' .... ". '.. -.".;,,;, -' ':', . - '. '" '. '. .".:: .' ..

collected, it was usually because the intended sampling location no longer existed, there was no surface

'water at'or near the intended'sampling location, or because refusal was encountered during, installation of

•

.'
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a soil boring. The lack of data from the planned locations as well as locations where data have been

rejected for quality reasons should be considered when interpreting the results of the investigation.

Samples that we're not collected because of new construction are of no consequence to the project. The

new construction has redistributed soils. Furthermore, the area that was reconstructed now drains to
, '

areas that were sampled so the samples that were collected represent the accumulation of
, '

contaminations from the area of new construction and downgradient areas. In some cases, unscheduled

samples were collected. These samples may have been collected because .t~e field crew noticed'

something of interest that could have been contamination or because a scheduled sample could not be

collected and the unscheduled sample was designed to supplant the originally scheduled sample.

All samples appear to be representative of the intended environmental matrix. Lack of data where

samples could not be collected or where data have been rejected, however, should be considered when

evaluating representativeness of the ar~as or volumes of environmental media that were characterized.

Inability ~o a~hieve target detection limits or RBTLs in several cas~s should also be considered (See

SectionH:3:2). In addition, disparities betwee~ total and dissolved ,'metal concentrations must be

consIdered when interpreting the d~ta (See Section 'H3.6).

'The various OOls are discussed in detail below. In addition to the OOls discussed below, temperature

blanks that accompanied each cooler containing samples were used to assess wh~ther the samples had

been st~red at the appropriate temperat~re during shipping. ' All temperature blanks ~ere less than or

equ~lto 4°C, indicating no deficiencies with regard 'to shi'pping temperature. '
. , . ~ . '. . '. '! • ':

wti~reas. i~dividual anal~esmaY·have eXhibit~cfqu~lity 'problems fo~parti~ularsamplehatches and OC

typ~'(e.g., MS or LtS);~~erall data quality was~cceptable for the intended uses (i.e,. completion of~h~'
RFI', inCluding human h~alth and ec'ological risk ~ssessments). : Each 'secti~~ belo'w addres'~es dat~ ,

quality in more'detail for 'a ~articular :001 for sampl~s of ~ give~mi:ltrix (solid ()~ aqueous)' and analytical

fraction(e'.g., metals o'rVOCs). ' " '

•

Some, dissolved metals concentrations exceeded total metals concentrations In the same sample. This is
. '. . (" .

common when concentrations are near detectiQn limits or when random measurement uncertainties

'cause the dissolveo metals ,concentration to be slightly (e.g., 30 percent) greater than the total metals

concentrations. , Nickel results' exhibited' the ~ost, frequent and greatest pe;centage deviation' in ttiis

reg~rd but the 'deviations all oC,curred fo~ resuits that' w~re withi~ approximateiy'5 times the maximu~
non-detect concentration.' 'No discrepanci~s significant enough to· indicate' a data quality proble~ were

identified.

H-S'
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Herbicides

The sample collection completeness goal of 90 perc:ent was achieved for soil and groundwater but" not

surface water and sediment. Failure to attain the completeness goal for surface water and sediment was

a result of the intended sampling locations having been disrupted or rendered' missing by new

construction. Hence, the samples could not be collected as intended. The hexachlorophene' and

pentachlorophenol results exhibit a severe, to moderate low bias (approximately 20 to 62 percent

recoveries in MS and 'MSD) in solid and aqueous. Performance' was slightly better for the aqueous

samples. Precision for pentachlorophenol was erratic in aqueous samples.

Seinivolatile Organic Compounds (SVOCs), Including Polycyclic Aromatic hydrocarbons (PAHs)
, '

Results for 19 different SVOCs wer~ rejected in various matrices. Not all of the ~ompounds were rejected
, ' ,

in every matrix or sampl'e. Minimum and maximum non-detect values exceeded the risk-based target

leveis for se~erai an'alytes' but the nominal,detection and reporting limits" were typically' achiev~d. 'This

, indicates that the failure to achieve, theRBTLs is not an 'arialyticai deficiency. Recoveries in LCSs ~~d '

'MSs, and MSDs were generally biased low in solid and aqueous matrices. The parameters exhibiting the,

worst recoveries were 2,4-Dimethylphenol; 2,4-dinitrophenol; 2-nitrophenol; 3,3'-dichlorobenzidirie; 4,6

di~itro-2-methylphenol;4-chloroaniii~e;'4-nitrophenol; and "hexachlorocyclopentadiene. The' results

rejected for soil and sediment ~amples wer~ jjmited to the 2,4~dimethylhenol, 3,3'-dichlorobenzidirle, 4
ch'o~oaniline, 4-n;tr~quinoiine-1-oxide, hexachlor'ocyclopentadiene and kepone. For aqueous samples,

the rejections were for 3'~'-di~hlor~~en;idine, ph~~ol: chlorinat~dand nitrated phenols, anb>4~'
nitroquirioline-1 ~oxide. Calibration. non-compliances usually occur for target compounds that have poor'

. ", .-' . .' ,"' . -', . ',. i .' ." :: ._ . . . '. • . -.

analytical responses and these cases were no exceptions. Overall, thesemivolatile compounc;fs,

'in~'uding PA'Hs,g~ner<illy show' a":~Jighi to m~derate I~w biasin solid matrices, with resu'itt f6r

comp~und's ide~tif,ed abov~havingbeen rejededi~ some samples,: 'In soil~,ahighdegree of uncertainty,

eXist~'for4-~hloroanillnkbutu~certainty for other co~~oundsis n~t 'indicated ev~~th~'~'gh low matrix "

spikes were observed for compounds other than 4-chloroaniline.

Total Metals and Cyanide

.~
i

./

Some'metai percent recoveries (bias indicators) were unusually high or low for a few isolated samples but

the extreme r~coveries were typically ass~ciat~d \Vith cases where the spiked amountof anal~e was

significantly less than the native' anaiyte concen't~ation in the u~spiked sample. Th~ mean p~rtent
recovery data indicate that m~tal results, ov~~all. eXhibit'~o 'bias'or a slight to moderate highbias.'Ba'rium"

, was an exception with a mean recovery in matrix spikes of 159.2 percent, or a +60 percent bias. More

detail is provided in Section H.3.3. Several soil and sediment RPD results exceeded the reference,point ~"._~i
of 50 percent. The laboratory 'preCision appeared to be comparable to or better than field duplicate ._./
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• precision, as expected. This indicates that the greater proportion of uncertainty is associated with natural

sample heterogeneity. Many of the RPD values that exceeded the reference ranges (30 percent for

aqueous and 50 percent for solid matrices) were caused by results being comparable to detection limits.

In this concentration range the relative uncertainty is greater .than at higher concentrations. Nevertheless,

several metals exhibited some high RPD values (e.g., greater than 100 percent) and sporadically high or

low bias indicators that represents an occasional large degree of heterogeneity or infiltration of laboratory

contamination. Section H.3.4 provides more detail.

Pesticides and PCBs .

No significant analytical problems were detected with these analytes except for a slight low bias in endrin. ,"

aldehyde results for solid and liquid matrices.

Grain Size and TotalOrganic Carbon (TOC)

All TOC results were generated as planned and completeness was 100 percent. No significant analytical
. ..

problems were detected for this analyte.

• VOCs

The compounds acetonitrile, acrolein, dichlorodifluoromethane, isobutanol, and propionitrile constitute all

of the results rejected for the volatile analyses across all matrices. The data were rejected because these

compounds yield poor analytical responses. This is a systematic problem that occurs for one or more of
. .

these compounds in the majority of the samples analyzed from the Mine Fill A. These chemicals are of

minor significance to the project. Mean recoveriesa~~rag~d ~bout 70"/0 across all analyt~s in ~olid
MSs/MSDs and about 100% ~cross all a.nalytesin aqueous JSsiMSD~.lndividualrecoveries spanned a
• J • :," ;;

larger range and were indicative of a slight to moderate low bias in solid samples but no significant bias in

aqueous s~mples. Precision was generally acceptable with some exceptions associated with particular

soil samples (see Section H.3.4).
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•Completeness is a measure of the number of valid samples or measurements that are available relative

to the number of samples or measurements that were intended to "be generated. For this project,

completeness was measured on three different bases: samples collected; field measurements, and
\

laboratory measurements.

• Sample collection completeness was a measure of the usable samples collected as compared to'

those intended to be collected.'

• 'Field measurement completeness was a measure of the usable field mea~urements made relative to

those intended tci be made.

• Laboratory measurement completeness was a measure cif the amount of u'sable, valid lab9ratory,

measu'rements per matrix obtained for each target analyte.

, Usable, valid samples (or results) were those judged, after data assessment, to represent th~ sampling

populations and to have not been disqualified for ,use through data vaiidationor additional dat~ (eview.

The total number of samples (or results) planned to be collected or ~enerated are those listed in the •

SWMU 15 QAPP (TtNUS; 2004). Completeness was dete~mined using the following equation:

V
%C=-"'-x100

T
. \. :'

, ~h~re' o/~C
,,'

V

t

=

=

percent completeness ,

number of s~rilples (or results) determined' to be valid

totai nU~ber ofplan~ed sarripi~s (or ~~suits) , ,

H.3~1.1 Sample Collection Completeness

Table H-1 compares the samples collected and analyzed to the samples proposed for collec'tion and

analyzed. The tallies are presented for each analytical fraction and in some cases for individual

parameters. The numerators represent samples for which results were generated; the denominators,

represent total numbers of samples that shoul~ have been analyzed; based on the bAPP (TtNUS, 2004).

Discretionary samples .were not' included in the estimates of ,'total' planned samples. Discretionary,'

samples included ,the samples located in the landfill area that were designated for collection only if ,debris

was visible in the soil cores. No debris was evident so no samples were collected. Similarly, the total
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numbers of sample? do not include samples designated for analyses orily if surface soil samples

indicated a needto analyzed deeper soils.' These samples were designated as extract and hold "E&H" in

the QAPP (TtNUS, 2004). Although not designated as "E&H", subsurface soil samples from boring

15SB62 aiso were E&H samples: Samples not collected because the intended sampling location did not

exist were included in the totals, although the fact that the sampling location was not present is not

necessarily viewed as a deficiency. This approach was taken to alert data users to the absence of

samples t~at might have been collectable under different circumstances. If, however, ,an intended sample

could not be collected because of encountering refusal in a soil boring if was excluded from the total

number of samples. Encountering refusal. was taken as an indication that bedrock had been encountered'

and no soil is present below the deepest sample collected. Samples that were!filtered because turbidity

exceeded 10 nephelometric turbidity units (NTUs) were included in the collected samples tally. The 90

peJcent sample completeness goal was met for all a[lalytical fractions in soil and groundwater samples

and 'for grain size and total organic carbon in surface water and sediment samples. It was not met for'
, '

total metals, dissolved metals (surface water only), cyanide (Sediment only), herbicides;' pesticides~

SVOCs (inqluding PAHs), VOCs, or PCBs in surface water or in sediment. Unscheduled pesticide and

herbicide analyses were performed on sample 15SW00901 and are included in the tallies of Tabl~ H~1.'

Unscheduled sample collections and samples ,that could not be collected are discussed in the field report

(Section 2.0 of the RFI report text) with explanations for the observed deviations from the QAPP.

The locations (15SW/SD003, 15SW/SD007, 15SW/SD008, and 15SW/SD012) that could not be sampled

for surface water and sediment are in an area of new construction. This area was reconfigured between'

'the ti~e' of QAPP development and sampling. ' The originaL sampling locations' were no loriger prese~t

and were either covered by asphalt or other new co'nstruction. However, that area' now drain~ :to the

locations where samples were collected. Therefore, not having collected the samples does not represent

a negative impact'to the project. The samples that were collectable represent an accumulati6n of

contaminants from the area of new construction, whichiricludes runoff from p~rking lots. Therefore, th~re" '

is no negative impact to the project because of not h;aving, collected samples from the area of, new'

construction.

H.3.1.2 Field Measurement Completeness

•

The percent completeness for field measurements, including well stabilization measurements, was 100.

H.3:,t:3 ' Laboratory M~asure,mentCompleteness.

.' . ," '.

Under ideal conditions, the laboratorycompletEmess objective would be 100 percent. That is, HJO percent

of all results would be valid forall·samples analyzed; However; samples can be rendered unusable

during shipping and preparation (e.g., bottles broken or extracts accidentally destroyed) or analysis (e.g.,
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Joss of instrument sensitivity, strong matrix effects). Some results are rejected because of serious quality

deficiencies. Laboratory completeness objective was 90 percent. This objective was satisfied for each

analytical fraction, however, the analytical fraction' typically comprises many analytes. Therefore, it is

possible to meet this objective.while the number of valid results per analyte may not meet this objective.

Several analyt.ical results were rejected. The same organic compounds were consistently. rejected in

several samples across multiple matrices, although not all results for these parameters were necessarily

rejected in each matrix (See Table H-3). The matrix beiows~mmarizes whether a particular compound
~

was rejected in aqueous or solid matrices. An "X" indicates that at least one result for a parameter was

rejected in the indicated matrix.

Parameter Aqueous Solid

2,3,4,6-TETRACHLOROPHENOL ., X

2,4,5-TRICHLOROPHENOL X

2,4,6-TRICHLOROPHENOL X

2,4-DICHLOROPHENOL X

2,4-DIMETHYLPHENOL X X

2,4-DINITROPHENOL X

2,6-DICHLOROPHENOL X'

2·CHLOROPHENOL X

2-METHYLPHENOL X

2-NITROPHENOL X

3&4,METHYLPHENOL X

3,3'-DICHLOROBENZIDINE X

4,6-DINITHQ-2-METHYLPHENOL X

4-CHLORQ-3-METHYLPHENOL X
4-CHlOROANiLlNE X

4-NITROPHENOL . X

4-NITROQUINOUNE-1-0XIDE . 'X .. X ..

ACETONITRILE X X

ACROLEIN X X

DICHLORODIFLUOROMETHANE
' .

X

DINOSEB X ". ',.

HEXACHLOROCYCLOPENTADIENE X-
ISOBUTANOL X X

KEPONE X"

PHENOL X

PROPIONITRILE X X

Perhaps aside from the phenols, the compoiJnds tabulated above are not of particular importance to this

project and therefore represent little negative impact to th~ project by !"laving beenrej~Gt~d. Overall;

relatively few rejections were identified compared to the ~'~~'b'~r '~f re~~lts ~~nerated.· 'Fu~h~rmore, the

completeness goal was' met for all cmalytes in. all matrices (soil, surface.water, storm sewer .water,"

sediment, and groundwater) and :for all analytical fractions, despite. the rejections. '. Table H~3 ,lists aiL· •

,/
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rejected results and the reasons for rejection. The matrix below shows the total number of results the

number of rejections, and the percent of results rejected for aqueous and solid matrices.

svoe voe
Percent Percent

Fraction Parameter Matrix Results Reiections Rejected Results Rejections Rejected

SVOC 2,3,4,6-TETRACHLOROPHENOL Aqueous 25 3 12.0

,2,4,5-TRICHLOROPHENOL Aqueous 25 3 12.0

2,4,6-TRICHLOROPHENoL : Aqueous 25 3 ,12.0

2,4-DICHLOROPHENOL Aqueous 25 3 12.0

2,4-DIMETHYLPHENOL Aqueous 25 3 12.0

2,4-DINITROPHENOL Aqueous 25 4 16.0

2,6-DICHLOROPHENOL Aqueous 25 3 12.0

2-CHLOROPHENOL Aqueous 25 3 12.0

2-METHYLPHENOL Aqueous 25 3 12.0

2~NITROPHENOL Aqueous 25 3 12.0 l'

3&4-METHYLPHENOL Aqueous' 25 3 12.0

4,6-DINITRO-2-METHYLPHENOL Aqueous 25 ,3 12.0 .

4-CHLOR0-3-METHYLPHENOL Aqueous 25 3 12.0

4-NITROPHENOL Aqueous 25 :3 12.0

4-NITROQUINOLlNE-1-0XIDE Aqueous 25 25 100

, Sblid 75 75 100

Solid 75 20 26.7

PHENOL Aqu'eous 25 3 12;0

VOC .ACETONITRILE Aqueous 25 25 100

.. Solid. 100 100 100

'. ACROLEIN . Aqueous'; 25 25 100

Solid 100 100 100

DICHLORODIFLUOR6METHANE "
.'

Solid 100 17" 17.0

ISOBUTANOL Aqueous ' 25 25 100

Solid '. 100 100 , . 100

PROPIONITRILE Aqueous 25 25 100

Solid 100 100 100

This tabulation ~hows that although results for several' parameters were. rejected, most rejection

percentages for a matrix type (Le., aqueous or solid) are nat much greater than 10% for about half of the

rejected parameters. f\Jevertheless, rejections for individiJalmatrices must be considered as data voids.

R3.2 Sensitivity

Tables H:4, H-5, H~6:.H-7 display a comparison' of the'bbs~rved'minimumandmaximum non-detect

values during, laboratory analyses. to the target laboratory reporting limits contained in Table 1-'5 of the

,SWMU 15 QAPP (TtNUS, 2(04) for soils, surface water, storm sewer and outfall water, s.edlments, and
. . . .. .

,. ' .ground water, respectively.
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At the outset .of the project, it was known that the concentrations of several chemicals could not be •

measured at concentrations that were as low as the RBTLs; however, the analytical methods selected are.

standard methods used throughout. the environmental industry. Development of methods with greater

. sensitivity was' not practicable nor was it required for the chemicals of primary interest (e.g., PAHS,

pesticides, and other potentially site-related parameters such as metals). Yellow (or gray, if printed in

black and white) highlight in the tables indicates those parameters for which at least one non~detect value

exceeded the RBTL or the laboratory TV or RL. Although many analytical fractions had at least one such

exceedance, most nondetected results were less than the target limits and in many cases, non-detect

values that exceeded the target limits were within two or three times the limit.

To understand the impact of not having achieved RBTLs, it is important to understand the.convention

used for reporting non-detect values. Concentrations of organicanalytes that were less than their MDLs'

were reported as the threshold value (not the MDL) followed by a "U" qualifier. The threshold values were.

generally less than typical laboratory. reporting limits, but were typically greater than MDLs. This

convention was used in .response to the need to try to measure concentratiohsas low 'as' the RBTLs,
. .:.

when practicable. If a measured organic analyte concentration exceeded the MDL butwas less than the

reporting limit, the reported concentration was the measured. concentration followed bya "J" qualifier.

The "J" qualifier signified that the reported concentration had a high degree of unceriainty even though

there was a high level of confidence that the analyte had been detected in the sample. Concentrations

less than the TV for inorganic chemicals were reported as the TV with a "U" qualifier. Inorganicch-emical

concentrations between the TV and RL were reported with no qualifier. Concentrati<;ms of organic and

inorganic chemicals that· exceeded reporting limits were ncitqualified- unless a data quaiity'defiCiency was

identified. These reporting conventions are summarized below:

Analyte Non'-Detect Reporting

Measured Concentration Reported Concentration Qualifier*

<MDL TV.(inorganics) U·

~TV TV (organics) U

>MDL and <RL . '- Measured concentration' .' J
(organics)

>TVand <RL Measured concentration No qualifier
(inorganics)

>RL Measured concentration No qualifier

TablesH·,4 through H-7 show the nominai TVs and the minrmum' and maxi~u'm'non-deit~9tvaluesf~r
each analyte in particul~rmatrices (one t~ble per matr·ix).. The nominal TVsrepre~~ntTVs ~s estimated

by the laboratorY without any adjustments for sample-specific conditions such 'as moisture content or'.
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sample dilutions. lil some cases (e:g., when samples are diluted), the nominal TV may be less than the

RBTL whereas the actual non-detect value exceeds the RBTL.

The elevated detection limits that were incurred are viewed to be the consequence of uncontrollable,

sample-specific factors and reflect normal laboratory performance. They did not prevent the use of the

data for :decision making, however, the inability to achieve RBTLs must be considered when using the'

data for risk screening and risk assessment. It is also important to understand that the RBTLs may have

changed between the time the QAPP was written and this report was generated. The risk assessments
, '" -

are conducted on the most recent risk-based values but the data quality was assessed relative to' limits

that were in effect-at the time the project was planned..

H.3.3 Laboratory Accuracy

Accuracy is the degree. of agreement between an observed value· and an accepted reference value.

Accuracy measurements are designed to detect biases resulting from sample handling and analysis. This

parameter'isassessed by measuring spiked s~mples (e.g., MSs) or well-characterized samples of

certifiedanalyte concentrations (e.g.; LCSs) and by measuring' blanks.

Accuracy requirements for fieldmeasurem~nts ;:ire. typically .ensured through control over the .sample

collection and handling and through. routine instrument calibration. Field accuracies·were monitored .

through the use of. blanks to detect cross-contamination and by monitoring' adherence to procedures that

. prevent sample contamination or degradation. Source water blan~s were collected from analyte~free'

water and ..potable water sources to· assess the water sources ,used for decorltaminatirig-' sampling"

equipment. Equipment .rinsateblanks were collected .tor this inv~stigation tb assess cross-contamination

via sample collection' equipm~nt. These blanks were obtaine~j under representative field conditions py
collectin.g the rinse water generated by running analyte-free water through sample·col!ectionequipment

after decontamination and, before use. Rinsate blanks were. obtained for each -type of sampling.,

equipment for each day that" the sampling equipment was decontaminated. Where pre-cleaned,·'

dedicated sampling equipment was used, one. rinsate blank was collected as a "batCh blank':. Rinsate

blanks were analyzed for the same chemical constituents as the associated environmental samples,

., . . .

Accuracy in the laboratory 'is measured through 'the comparison of a" spiked sampleorLCS.resulttoa·

known-or- calculated value and is expressed as a percent recovery (%R). It'was also assessed by .

.monitoring'the analytical recoVery qf 'select surrogate compounds added to samples that are analyzed by .

organic chromatographic methods.. LCSs were used to asSess the accur~cyof laboratoryoperaHoliswith

minimal samplernatrix effects. MS and surrogate compOund ani,t1yses measure the combined acciJracy .

- effects of the sample matrix, sampie preparation, and .sample measlJrement. Spiking' concentrations·' .

equaled or approximated the default concentrations detailed in the applicable sample preparation or
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analysis SOPs. ~CS and MS analyses were performed at a frequency of one per 20 associated samples
of like matrix as required by the SWMU 15 QAPP (TtNUS, 2004). Laboratory accuracy was assessed by

.comparing calculated %R values to accuracy control limits specified in the SWMUs 8 and 15 QAPP
(TtNUS, 2004).

Percent recovery is calculated using the following equation:

%R = Ss - So x 100
S

. where %R = percent recovery

Ss = result of spiked'sample

So = result of non-spiked sample

S .. concentration of spikedamount. .'

Abs~nceof bias is represented as a recovery of 100 percent. '. Mean recovery values. less than
100 percent indicate a low bias, and recovery values greater than 100 percent'indicate a high' bias: .
Because measurement uncertainty exists in all bias estimates, a bias is not considered to 'be significant
unless .it falls outside the range of 100 percenf± 25 percent. The more extreme the bias vaiue; the more
significaritthe bias.

Accuracy data are compiled in Tables J-F8 (solid samples) and H-9 (aqueous samples). The minimum,
average, and maximum percent recovery values are presented· in'the table for eachpaiameter. 'Ih
addition, the number of QCs represented by these statistics is provided. This count of QC values
provides some insight.into the magnitude of effect caused· by any values that are outside'the 75 to 125
percenttarget rarige." Percent recoveries that are invalid because the native sampleconcenfrationwas·.'
more than four times the spike amount are. excluded froin the 'table: Data quaiifiers assigned during data'

. validation because of non-compliaht bIas Indicators are presented in ApperidixG..

HerbiCides. in Soil and Sediment

~.

Mean recoveries for hexachlorophene were well bf:)lowthe reference range of 75to',125 percent. The
individual hexac~lorophene recoveriesrangedfr~m19 to 58 percent recoveries in MSs and MSDsin solid.
samples. Generally; the analytical p~rformance for this compound was precise but with,.rrioderate to.. . ..' .. .' . . - -. . ." ",

sev~re ./qw, ,bias in solid matrices., ./l1d.ividual MS and ""SO, recoveries. rCinged from 20to.138.percent. ill·
solid matrices. Tile lowend of thi$ range represE!nts asevere low biasbut fortunately, this degree of bias
was rather limited in scope. i,_

···,.·..o;!
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• Herbicides in Surface Water

The hexachlorophene recoveries exhibit a moderate to severe low bias (approximately 24 to 52 percent

recoveries in MSIMSD) in aqueous samples. In general, analytical performance was poor but

comparable to the performance in the solid matrices. An individual pentachlorophenol recovery was 19 '

percent but mean recoveries were would have been close to 100 percent if this single value were

neglected.,

Pesticides and' PCBs in Soil and Sediment

Mean LCS recoveries for all pesticides exceptendrin aldehyde were within the 70 to 125' percent

refe'rence range for pesticides and PCB~. The mean endrin aldehyde recovery (72.3 per~ent) was slightly

less than the low limit of 75 percent and represents a minor deviation.

•

'.

Wjth one exception, all mean recoveries in MS and MSDs were greater than 70 percent but· several were

I~ss than 75%. This represents a very slight low bias. ,The ex'ception was endrin aldehyde, which had a

mean recovery of 53.8 in MSs and 50.8 in MSDs. This represents a moderate low bi~s. , 'Except for,

endrin aldehyde, individual recoveries in MSs and, MSDs did not drop below 58 percent. The lowest

,endrinaldehyde MS and MSD recoveries were 36 and 37 percent, respectively.

In summary, there is no significant bias for pesticide results except for a moderately low, bias associated

with endrin'aldehyde concentrations. The degree of bia~ may be sensitive t6' concentration level.

Pesticides arid PCBs in Groundwater and Surface Water

, The mean groundwater" and surface water LCS, MS, and MSD percent recoveries across all sample'

groups ranged f~om71.4 'to 115.5 percent for all pestiCides and PCBs (Table H-9). This narrowreto~eiY

range represents a narrow"range that is slightly less than the low end of the reference range (75 to 125
" ". . . . .... :. , . ~

percent). FeW individual recoveries were outside the 75 to 125 percent reference range (See TableH-9k'

The two notable exceptions were endrinaldehyde(individual rE!coveries ranging from 63 to 70'percerit)"

and the surrogate compound, tetrachloro-meta-xylerie :(individual' recoveries ranging from '55 to 76

pE?rcent). These exceptions, however, are minor. This indicates that there was no significant iaboratoly

bias associated with thepesticide analysis process, except for a slight low bias for endrin aldehyde. The

degree of bias' may be sensitive to concentration level. '

Semivolatile 6rga~icCompounds (Including PAH~) in'Soil' and Sediment
,'_.-

The majority of semivolatile compound mean' LCS, MS, and MSD recoveries were wiihintheexpected '

ranges (Table H"8) or were moderately outside the range on the low side. ' The compounds. 3,3'-
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dichlorobkenZlidine; 4-chloroanilin~, and hexach'dorocYhclOpentafdiehne were PFarticularlYInothable exce~tionsf -.1
with mar ed Y low mean recoveries as compare to t e rest 0 t e group. or examp e, t e recoveries 0 . -

4-chloroaniline in 10 MSs ranged from 0 to 24 percent and in MSDs ranged from 5 to 27 percent. The

following chemicals had at least one individual recovery less than 20 percent (number of values less than

20 percent is shown in parentheses): 2,4-dimethylphenol (2 MSs and 2 MSDs), 3&4 methylphenol (1 MS).

3,3'-dichlorobenzidine (5. MSs and 5 MSDs), 4-chloroanilirie (7 MSs and 7 MSDs),

hexachlorocyclopentadiene (3 MSs 'and 3 MSDs). The analytes with the greatest number of individual .

low MS and MSD recoveries are the same three compounds with low mean recoveries. This performance

is typical of SVOCs on soil and sediment and does not represent a significant analytical deficiency

because the affected compounds are not of particular importance for this project. Several results were

rejected because of the low recoveries (See Table H-3).

In summary, the semivolatile compounds generally show a slight to moderate low bias with some

exceptl~:>ns(See Table H-B).· the following compounds exhibited a severe low. bias: 3,3'

dichlorobenzidene, 4-chloroaniline, and hexachlorocyclopentadiene. The other compounds specifically'

Identified above also exhibited very low biases in some solid matrix samples.

Semivol~tile Org~nic Compounds (Including PAHs) in Ground Water and Surface Water'

Percent recoveries for LCSs, ,MSs, and MSDs were generally higher for aqueous samples than for ~olid

samples.. Mean recoveries ranged from 24.3 to 112. percent across. these. samples with 'similar:'

performance in all three types of samples (LCSs, MSs, and MSDs). The minimum individual MS recovery

across all compounds and samples was 0 percent. Thisoccurredf()r2,4-diriitrophenol, ~-l1itr()l?heQol,

3,3-dichlorobenzidine, 4,6-dinitro-2-methylphenol, and 4-nitrophenol. The surrogate compound·, 2

fJuorophEmol, also exhibited a very low individual.recovery value of 6 percent. in. one of three MSs.. The

ot~er MS and MSDrecoveries Were 33 percent t055percenU~r this compound. Several results were

rej~cted beCause .of poorspikerec~veries or q:lIibrati~n non-complianc~s(see TableH-3).· Q~eraU, the
. .." ." -'.'

SVOC data indicate a moderate low bias for most compound~ ill aqueous: samples. Results .for 2,4-

dinitrophenol, 2-nitrophenol, 3,3~dichlorobenzi'dine, 4,6-dinitro-2-methylphenQI, ancl4"nitrophenol exhibit·a.,
... . .' . . ., .. - .' .

moder~te to severe low· bias' whereas most. other .SVQC compounds exhibit, no biaspf, a slight to

moderate low bias (See Table H-9).

Total Metals in Soil and Sediment

If a matrix spike did not increase the native ~'ampie concentration by at .Iea~t 25. percent, the spike was

considered to be invalid and is rlot 'di~c~ss'ed'i~ this :~~cti'o~~"lt~~salso re~~v~d'fr~~Gaiculation;s~f

perchentth~ecOvte:st~ktist~CS.. presedrittehdin T
t
.abies H-B, and H-9

t
· 't~n sOb·me cases

h
, it w~ks not clear ;.~y hO)N' -".. ,."..1

muc e rna nx sp' e Increase .. e na lYe samp e concen ralon ecause t espi e amounts ,are not J
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• reported on a per sample basis and many samples naturally contain detectable levels of metals. In those

cases, the result was retained.

The mean soil and sediment LCS percent recoveries across all Round 1 and 2 sample groups ranged

from 96~8 to 106.4 percent (Table H-8). The narrow LCS recovery range nearly that was nearly centered

on the theoretically perfect value of 100 percent indicates that there was no significant laboratory bias

associated with the metals analysis process.

•

•

Whereas the LCS recoveries were acceptable and precise, the soil and sediment sample matrix

recoveries were more erratic. Barium (337 percent), copper (244.'6 percent), lead, (233.4 percent),

'magnesium (-32 and 222.4 percent), vanadium (181.3 percent), and tinc (188.3 percent), in particular,

exhibited some exceptionally poor recoveries for individual matrix spikes. Individual barium and

magnesium recoveries were generally erratic. There is no explanation for the erratic barium recoveries.

Magnesium is not discussed further because it has little significance as an environmental contaminant.

Individual copper recoveries ranged from 73.9 to 11 0~3 after excluding the single high value (244.6

percent). The single high value is therefore viewed to be an anomaly and not representative of typical

copper rE~~o~eries. Lead recoveries ra~ged from and 93.9 t~ 114.7 percent, after excluding the single low

value (41.2 percent) a~dth~'si'ngle high value (233.5 percent). After e~c1ud;ng the single lo~ value (34.2

percent) and the single high v~lue (181.3 percent), vana~ium ~ec~veries ranged from 70.2 to 101.2

percent. Thus, a~alytical performance for lead and vanad'iumanalyses appears to be stable but with a'

potenti~1 for an occasional high bias, After excluding two high values (186.9 and 188.3 percent), the zinc

recove~ies ranged from 77.8 to 120.5, indicating an overall slight high bias with a tendency tow~rd high:

recoveries. There is no explanation for the negative magnesium recovery.

In g~lleral, the worst recovery values (those that'are furthest outside the, 75 to125 percent range) appear

torepresent a high bias. It is believed that a slight high bias may exist for, zinc, but no significance is

expected for other metals. This assertion is made, in part, based on ,the recovery values for aqueous

samples where matrix effects are less severe. The aqueous percent recoveries are discussed below.

On average, no significant bias was exhibited for metal concentrations in soils and sediments, except for.

barium and manganese. Bariumhadal;Dean recovery of 159.2 percent and manganese had .amean

recovery of 152.2 percent. Review of Table H-8, however, indicates that only6ne m.anganese MS

sample. was considered to bE! valid. Recoveries f()rnine other MS samples were excluded from the table

becaUSE! the spike amount. did not increase the natiVE! sample concentrations bY,at least 25 percent. ,The:

remaining recovery represents a borderline. case whereby the spike amountwas only slightly greater tha,n
. '. . .,: '. .' . '. '. .. '. .

that needed to increase the native sample concentration by 25 percent. Therefore, the 152.2 percent

·recovery is not considered to be indicative of manganese recoveries for normal sample res~lts. The

H-17 CT00331·



.. " .

SWMU 15 RFt

barium bias is considered to be real (all but three individual recoveries were greater than 74 percent with
several greater than 150 percent).

Total and Dissolved Metals in Ground Water and Surface Water

, If a matrix spike did not increase the native sample concentration by at least 25 perce'nt, the spike was
considered to be invalid and is not discussed in this section.

The mean groundwater and surface water LCS, MS, and MSD percent recoveries across all sample
groups ranged from 78.6 to 111.3 percent for all metals (Table H-9). This narrow recovery range is within

,the 75 to 125 reference range. In addition, few individual recoveries were outside the 75 to 125 percent
reference range (See Table H-9). This indicates that there was no significant laboratory, bias assoCiated
with the metals analysis process.

Grain Size and Totai Organic Carbon in Sediment

,

'These parameters were measured in five of the seven samples collected for tox'icity testi'ng (See Table: 2-
3). No data quality problems were identified, although no duplicate samples were analyzed and no
spiking was do'ne to ~easure ~ecoverability of TOC. ' Spiking can not be'do~e for sieving. All sieve
fractions add up to'100% and TOC results are fairly consistent across the meas~red locations. ,Hes~lts
are also consistent wit'h what i~ expected of ~ediment '~amples. No more detail is provided in this data
quality review section for these parameters. ,

Volatile Organic Compounds in Soil

Mean LCS recoveries were within the 75'to 125 percent "reference range.' The lowestindividuar volatile
compound LeS recoveiy was 66 percent (acetone) an the highest was 154 percent (carbon'disulfide) .
This represents a relatively narrow range 'and an in control analytical process.

In MSs and MSDs, the recovery range was 51.7 to 121.0 percent across all analytes. This'is a relatively
narrow range, The overall mean recovery for solid samples across all analytes was 78.4 percent and fbr
MSDs it was 67.0 percent. The individual recoveries spanned' a wider range (18 to 327 percent). All but
10 individual recoveries were less than 170 percent across all analytes (2897 percent recovery values).
Furthermore, the very high values were associated 'with a single sample, 19S50070002MS, indicating'
tha(the matrix effects particular to that sample 'or poor analytical performance associated with that
sample vvas occurring, Otherwise, the recoveries indicate no bias to a moderate bias,depending on the

,analyte (See Table H-8).
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• Volatile Organic Compounds in Gtoun~waterand Surface Water

.With one notable exception, mean and individual recoveries for LCSs, MSs, and MSDs were generally

within the 75 to 125 percent reference range. The notable exception was bromomethane, which had

mean recClveries for LOSs, MSs, and MSDs ranging from 118.3 to 132.7 percent. This'indicates a slight

high bias for bromom§thane, however, bromomethane is not a compound of particular importance for this

project which limits the significance 6f this bias. All other exceptions we~e of minor significance (See

Table H-9). Therefore, no significant bias is indicated for VOOs in aqueous samples.

H.3.4 Laboratory Precision

Precision is a measure, of the· degree to which two or .more measurements are in agreement and

describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions.

•
Precision for chemical parameters is expressed asa Relative Percent Difference (RPD), which is defined

as the ratio of the difference to the mean for the twova'lues beingevaluate'd. RPDs,ty~ically expressed'
. . '. . ..

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as

follows:

.IV1- V21
RRD= ( ) x 100

V1+ V2 /2

wh~re . RPD. =

V1, V2=

relative percent difference

tWo results obtained byanalyiing duplicate samples". . .

'".,

The precision. estimates .obtained from duplicate field samples encompass the combined' uncertainty'

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as

applicable), preparation for' analysis, and analysis: In contrast, precision estimates obtained from'

an~IYZingduPlicat~ laboratory samples incorporate. only. homogenization, subsampling, preparation for

analysis, laboratory storage (if applicc;lble), and analysis uncertainties.

. .

Field duplicates for SWMU 15 soils and sediments were collected as a single sample that was sampled in

duplicate for VOCs; thenhomogenized, split into two portions: and placed into separate sample bottles' for

the non-VUe analyses. Each sample bottle was assigned a unique nomenclature so as to be "blind" to

• the I~boratory. Field duplicates were collected during a single act of sampling and were analyzed for
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chemical constituents to measure the precision of the sampling and analysis program, as well as the

natural sample heterogeneity.

Field duplicates were to be collected at a rate of on~ per 20 enviro,nmental samples. The number of

duplicates collected was greater than these frequencies because the analytical suite is not identical for all

samples. The number of duplicates collected corresponds to the number of samples collected for a

particular analytical fraction. The number of duplicates per samples collected for all analytical fractions

met the 5 percent frequency criterion specified in theSWMU 15,QAPP (TtNUS; 2004).

Laboratory precision QC samples [i'.e., laborato~ duplicates ·for inorganic chemicals 'and LCS/LCSD and

matrix spike (MS) I matrix spike duplicate (MSD) samples for organic chemicals] were scheduled to be'

analyzed at a rate of one QC sample per 20 environmental samples. This 5 percent rate as' specified in

the SWMU 15QAPP (TtNUS, 2004)was achieved for aqueous, soil, sediment,a~d seep samples.

Laboratory duplicates are usually analyzed during the metals and miscellaneous analyses as a check on

the precision of the a'nalyses. For organic compounds analyzed by chromatography, laboratory
, .

duplicates are commonly supplanted with MsOs because the organic coinpoundsdo not occur naturally

in samples and precision can not be estimated from non-detect values.. ,

During the RFI, laboratory predsion was assessed by comparing calculated RPD values from duplicate

samples to precision control limits specified in the SWMU 15 QAPP (TtNUS, 2004).

RPD values greater than 50 percent for solid matrices and 30 percent for aqueous matrices 'are

occasionally observed. . In addition, values of this magnitude' are often small compared to' the

con'centration variability observed across site samples.' This characteristic is important because it
, "

indicates that the uncertainty associated, with decision making is often most affected by the overall site

datavariability and not as much by the local variability at anyone location. Nevertheless, Tables H-10

through H-12 represent all exceedances of these reference points (aqueoLis"30%ahd solid 5,0%) for

laboratory duplicates;· field dLiplicates, LCS/LCsb~ and MS/MSD RPDs.Field and laboratory precision

values that didnot'exceed the reference points are not included in the discussions below. The table

includes minimum, aVerage; and maximum RPD values for each' parameterthaf had' at least one·

exceedance of the reference point (30 perce'ritJor aqueous samples; SO percent for solid si:1I11ples).'The

values that exceed these reference pints are highlighted.

•}

•

•
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• Herbicides in Soil and Sediment

All herbicide concentrations in field duplicate samples were either less than threshold values which

precluded the evaluation of RPO values, or the RPD values were within the reference range of 0 to 30
. .

percent. This indicates that there were no particular precision problems identified for herbicide analyses.

Herbicides in Surface Water and Ground Water

One of five hexachlorophene precision estimates (31.0 percent RPD) exceeded the target range of Oto

30 percent in the surface water samples. One of five pentachlorophenol precision e'stimates (132.0

percent RPO) exceeded the 0 to 30 percent in the surfac.e water samples. The lone RPO exceedance for
'. .' .

pentachlorophenol also caused the mean RPD (36.4 percent HPO) to exceed the 0 to 30 percent target

range. Generally, the analytical performance for these compounds was acceptably precise.. Because

these compounds were not detected in any samples, there are no field precision measures for

hexachlorophene and pen~achlorophenol.

•

•

-One sample exceeded the 0 to 30 percent RPD criteria for 2,4,5-TP (Silvex). However, because all
. -

herbicide concentrations in field duplicate samples were either less. than' threshold· values . which

precluded the evaluation-oLRPO values, or the.RPD values. were within the reference range of 0 to 30

percent. This indicates that there were no particular precision problems identified for herbicide analyses.

Miscellaneous Parameters in All Media

Cyanide 'was analyzed in sediments only. The RPO for cyanide was within the ref~rence ranges. This is

an indication that the cyanide data was acceptable.

Pesticides and PCBs in .Soil and Sediment·

All pesticide concentrations in duplicate samples w~re either less than threshold values which precluded

the evaluation of RPD values, or the RPD values were within the reference. range o'Oto ~O percent. This·.

indicates that there were no particular precision problems identified for pesticide analyses.

Pesticides and PCBs in Groundwater and Surface Water'

All pesticide concentrations in d~plicatesamples wereejther less thanlhreshold valUes which precluded •...

. the evaluation of HPOvalues, or the'RPD values were Within the reference range of 0 to '30 percent~ This'

indicates thatthere were no particular precision problems identified for pesticide analyses.
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Semivolatiles (Including PAHs) in Soil and Sediment

RPDs for many different target compounds in MS/MSDs exceeded the 50 percent reference point (T~ble
H-12). However, the meanRPD values are generally less than 25 percent, indicating that the majority of
RPD values are within the target range. The exceedances were therefore evidently rl0t widespread and.
do not indicate the. existence of widespread precision problems.. Instead, they indicate that precision is
generally acceptable for soil sample' SVOC analyses. The 4-chforoaniline RPD for samples
15SS0620002 and 08S00070006, the 3,3'-dichlorobenzidine RPD for samples 19S50070006 and

. 15S801 00206; and the hexachlorocyclopentadiene RPOfor samples 15S80480206 and 15S80450206 ..
(MSOs) had a RPOs· of 200. These compounds have poor analytical response and, had a 0 percent
recovery in either the MS or MSO, see Section H.3,3. These compounds are not likely to be deteCted at
Mine Fill A. The possibility for a typical to sfighUygreater than. typical level of uncertainty exists for the
SVOC compounds listed on Table H-12. Hexachlorocyclopentadiene, 4-chloroanilirie; and 3,3:
dichlorobenzidine results are viewed to be especially uncertain.

•

Five field duplicate pairs had'RPOs that exceeded the 50 percent reference point (Table H-10). Thirty of
the forty results in exceedanceof the reference point were due. to all positive PAH results in·the duplicate

. . .
_ :": t. - .pairs of samples 15S80060206 and 15S80280206 exceeding 50 percent RPD. It is possible that these'

two samples were affected by a "hotspot" due to the heterogeneity of soil samples. However, while: •
sample heter6gen~ity has an: effect on precision in soil samples, there is also a .perceived moderate
uncertainty in the field duplicate precision.

Semivolatiles (Including PAHs) Surface Water

Several (20) SVOC compounds had RPDs in excess of the-30'percent reference point ranging from 310/0'
to 200% in the MSIMSO samples. Out of 27 total results that exceeded the reference point, twelve were
in sample 15SW00601 and twelve were in sample 15GWTWb06~ .-. This is indicative of a~atrix'effect in'
individual samples and not an analytical deficiency at the laboratory.

Total,Metals in Soil and Sediment·

RPDs for many different target compounds in laboratory duplicates exceeded the -50 percent reference
point (Table H-12). However~ ttie mean RPO values are generally less than 25 perce~t"'indicating that.. ' .

.-the majority of RPO values are within the target range. As expected, several metals also exceeded the
field duplicate HPD r~nge. The .observed exceedances do not appear tqbe unusual and are interpreted:-

. to represent naturals<,!mple heterogeneity.. A typical level ofuncertaintywas demonstrated for metals iii.;
sediment and soil replicate sarriples; however, the potential for occasional erratic resultsrriust be·
considered as evident from the matrix splk~ results.
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Total and Dissolved Metals in Ground Water and Surface Water

Comparatively few 'RPD values for groundwater and surface water samples exceeded the reference

range of 0 to 30 percent (Tables H-10 and H~11). One result for aluminum was reported with an HPD of

.. 200%. This was likely due to turbidity because the 'result was in a filter~d sample and the associated un

filtered sample was acceptable. In addition, several of the RPD results in excess of the 30 percent

reference point were caused by results that were reported at or below the laboratory's reporting limit.

In general, the degree of heterogeneity observed for total and dissolved metals in aqueous samples

appears to be normal.

Volatiles in Soil and Sediment .

••

•

Several (21) vac compounds had RPDs in excess of the 50 percent reference point"ranging from51%t6

119% in the MS/MSD samples.. However, the mean RPDs for all compounds were less than the 50%

reference point with the' highest (vinyl chloride) being 40%. In addition; out of 34 total results that

exceeded. the referenc~ point,. nineteen were .in' sample 08SB0120206 and twelve were. in. sample

19S50070002." This is indicative' of .a .matrixeffect or poor performance associated with individual

samples and not an analytical deficiency at the laboratory. An additional factor that accounts for

increased RPDs is the heterogeneous nature of soil. samples.

Volatiles in Groundwater and Surface Water
. ';..

All volatile concentrations in duplicate samples were either less than threshold values which preclud~d .

the evaluation of RPD values, or the RPD values were within the reference range ·of 0 to 30 percent. This

indicates that there were no particular precisioh problems ideritlfiedfor volatile analyses.

H.3.5 Comparability·

Comparability is defined as the confidence with which one data set Gan be compared with another (e.g.,

among sampling points and among sampling events). Comparability was achieved by using standardized

sampling and analysis methods, as well as'st~mdardized data reporting formats: Comparability of field data

wasen~ured.by followingtheSWMU 15 QAPP' (TtNUS, 2604). Co~pc~1I;abilitYoflab9ratory.measurements .

was' achieved' pdmarily through the' use and documentatioh ~f'standiud sampling and· analytical methods•.

Results were reported in units thaLenslJredcomparability with previous data and with current state and

federai standards and guidelines. ComparabilitY' of.laboratory measurememts was assesSed primarily

CT00331



SWMU 15 RFI

through the use of QC samples and through adherence to the QA plan. No comparability problems were

detected.

The laboratory analyzed various QC samples along with the environmental samples to allow data users to

assess the quality of the data. TablesH-13 through H-16 show the rates of data qualification that

resulted from applicationofthe data validation process for aqueous and solid samp'les, respectively. The

numerical qualification rates presented in the table represent the percentage of data qualified as indicated

for the indicated reason. An example using an excerpt formTable H-13 is the best way to explain how to .
interpret the table:

- Validation Qualifier
'-

Parameter Code BJ BU J 'U ·UJ UR
ALUMINUM· A 0.0 0.0 72.9 0.0 0.0 0.0

AF 0.0 0.0 23.7 0.0 .0;0 0.0

AG 0.0 0.0 3.4 b.o 0.0 0.0
I

.';.j

. . .

The 72.9 in the "J" Validation Qualifier column indicates that 12.9 percent ofthe J-qualifi~d dati:dor

aluminuriiwerequaJified that way because of reasons "An (Code = A)~' Th~23.7 in ttieJ-qua"ifi~r column •. f

indicates that 23.7 percent of the j-qualified data werequ~iified that way for reasons "N and "F" (Code j

AF), and the 3.4 in the J-qualifier column indicates that 3.4 percent of the J-qucilifled data w~re qualified'

that way for reasons "A" and "G"(Code AG).· The Codes are defined at the bottom of the table. The sum·
. .

of these percentages is 100, which indicates that all of the J-qualified aluminuhld~ta w~re qualified that

way for these three reasons.

All other values in the table are to I::>e inte~reted ina 1';imilarmanner. Quantit~tive summaries of. acc'uracy
. . .. . . . " . '. .' . .- ...

and preCision are provided in Sections. ~.3.3 and H.3.4. Inability to achieve· target detection limits or

RBTLs in several cases should also be considered (See Section H.3.2).

H.3.6 Representativeness

Representativeness is an expression of the degree' t9 which .data accurately and precisely depict the

actual charact~ristics 6f a pOPulation·orenvir~~me·ntal.conditionexisting:at an indi~iduaISampH~g point.

and is co~tinge~t o~ a good design fa; the sampling pr9gra·~. Ideplly, for e~ch environmentalmeqiu~
investigiilted, the~e would be two gener~1 ~pulat'ions - ~iteand baCkgr.oun~., The: site PbPulati9n(~)iS th~

, . .".. '. .' . . .".. . '., ..
portion of a medium potentially contaminated as a result of .site operatiol1s.· Sampling of the site

population. was desi~ned to directly sup~>Ort the project objectivebSof dete~iPi~gthe. nature ~nd extentOf.

contamination and evaluating human arid ecological risks. The ackground population is that portion of a -'
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e medium that is similar to the site population but expected or known not to be contaminated through site

operations. A background population is a point of reference for understanding whether or hot site

chemical concentrations represent site-related contamination. For mobile media (sediment, surface water

·and ground water) the term upgradient, rather than background, is generally used to refer to locations.

unaffected by site operations. Background and upgradient data were not available for groundwater b'ut

they w~r~ available for soil, sUrf~ce water, and sediment.

Data were collected from the locations specified in the SWMU 15 QAPP (TtNUS, 2004) with only minor

modifications that reflect uncertainty in marking the locations in the field. The SWMU 15 QAPP (TtNUS,

2004) and the use of standardized sampling, sample handling, sample analysis, and data reporting
. .. .

procedures were designed so that· the final da!a' would be accurate representations of actual site

conditions. It is b~lieved that all reported data are adequately representative of site conditions with

exceptions 'as noted below.

Theoretically, dissolved analyte concentration can not exceed the total metal concentration. Allowingfor

uncertainties in collecting, storing, preparing, and analyzing a sample, it is reasonable to expect that a

dissolved metal concentration could be reported to be as much as 30% greater than the total metal
. . .

concentration without cause for concern. This "rule of thumb," however does not apply if results are near

the non~detect levels because of the greater analytical uncertainties in that concentration range.. If the .

total and dissolved metals results are significantly greater than. detection limits, an exceedance of 30%

difference is an indication of a potential data quality problem. .Some of the SWMU 15 dissolved metal

re~ults exceeded this range, ho~ever, this gene~ally occurred when. the resuits ;,y~re neaf thed~tection .

limits. Nickel and copp~r re'sults were affected' the most in this reg.ard. Therefore; the .discrepanci~s
.between dissolved and total metals do not appear to reflect any significant data quality problems. Total

and dissolved metal concentrations are provided in the tables of Section 3.0.

.e
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References for Appendix H

. TtNUS, 2004. Quality Assurance Project Plan for RCRA Facility Investigation at Building 106 Pond

(SWMU 8) Roads and Grounds Area (SWMU 15) and Environmental Indicator Investigation for SWMU

18 (Load and Fill Area Buildings), SWMU 19 (Pyrotechnic Test Area), SWMU 20 (Crane Army

Ammunition Activity Quality A~surance/QualityControl Test Area); and the Ol.d Gun Tub Storage Lot,

September.

U.s. EPA, 1993c. U.S. EPA Region 5 Standard Operating Procedures for Validation of Contract

Laboratory Program Organic Data;

U.S. EPA, 1993d. Region 5 Standard Operating Proced~res for Validation of Contract Laboratory

Program Inorganic Data;

U.S. EPA, 1994a. U.S. EPAContract Laboratory Program National Functional Guidelines for Organic

Data Review;

. .

U.S. EPA, 1994b. U.S, EPA Contract 'Labora'tory Program National Functional Guideliriesfor Inorganic'

Data Review'

List of acronyms, Appendix H..
%R Percent recovery

DQI Data quality indicator

LCS Laboratory control sample

MOL Method detection limit

MS Matrix Spike

MSD Matrix spike duplicate .

NTS Nephelometric tUrbidity unit

PAH Polycyclic aromatic hydrocarbon

PCB PQlychlorinatedbiphenyl

QApp Quality assurance project plan

.QC Quality control

RBTL Risk-based target level

RFI Resource Conservation and Recovery Act Fac~lity investigation

RL Laboratory reporting limit

RPD Relative percent difference

SVOC Semivolatile organic compound

.~
". f

•I
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• SWMU Solid Waste Management Unit

TOG Total organic carbon

TtNUS Tetra Tech NUS, Inc.

TV Threshold value

VOG Volatile organic compound

•

•
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• TABL.1

PERCENT COMPLETE FOR SAMPLES COLLECTED
SWMU 15 (ROADS AND GROUNDS)

NSWCCRANE,
CRANE, INDIANA

•

Analytical Fraction

Grain Size
Herbicides
Metals, Total
Metals, Filtered (4)

Cyanide
Semivolatiles except PAHs .
8260 Volatile Orqanic Compounds
Polycyclic Aromatic Hydrocarbons
Polychlorinated Biphenyls
Pesticides
Totla Orqanic Carbon

SOIL (1) SW SO
.' (collected! (collected/ (collected!
proposed)(2) proposed)(2,3) proposed)(2)

NA I. NA I 5/5(100%
72n2 (100%) t~~~4%nIT't,i{\~'~~)1fd [ti}gXi1(~li~gW@l~VI

87/87 (1 00%) . 1~l51t$7~1[~~(t-a~£i4~)fj ~J~~iifijX:~~!(tZ"i1j~~f~1¥j
"~~~"l.~~~'c~~'I~W~""·;-·~"r"?~r~~:-'~

'NA Iffi1~J.~%lH.~\!'(lZ~Ji9~~jl NA
NA 1 NA 1~1t.9Z~1\@,{Q)?Z~}~1

93/93 (100%) 1l.i1t$m1J~lR1ng~4)EJjl 19/26 (73%
83/83. (100%) li[t~~#S2~\1r~Wtii7;~}!9g;\t~\lqi~~12»hI9~(i6'@o7J;\~l(;.,~,-lf.__ "!'f.\·"I'L,,,',l:..)1!f:i~'J.L\,.~\......~.:J'~,·".,_ ..a;V._...,jt,,)J;if.. ,~

93/93 (1 00%) ··I.~Z~(~l(%~~1~~1~~~1~~11~lI@~~f2et;)~~
51 /51 100% 1\\f:~~J$!'!i119W~~9'WJ;W~~1f2Zftr91i7:"@%\.~( ) .,'::I!'_" ....:?L.._I~C~_ ..,."..:~rrlmm."".""_"'"., ..,,,.~~jL,, .• JA,~1
58/58 (1 00%) ~~.~1i1iG~:~;\~~rl~~J~~ll~~((6.ff~51~

NA I . NA 15/5(100%)

GW
(collected!

proposed)(2)

NA
5/5 (100%)
8/8 (100%)
6/6 (100%)
8/8 (100%)
8/8 (100%)
8/8 (100%)
8/8 (100%)
8/8 (100%)
5/5 (100%

)

NA

1 Includes both surface and subsurface soil samples. Samples not collected because of refusal are not represented in the
tallies. See Section H.3.1.1 text for explanation of highlighted values.

2 Samples that were to be collected under prescribed conditions (e.g.. if suiiace soil PAH concentrations were significant or debris was
observed in soil cores in the landfill area) are not represented in these. tallies if they wer.e not collected.

3 Includes samples that could not be collected due' to insufficient water at or near the specified sampling location (2 locations were affected In
this manner).

4 Some aqueous samples were filtered to allow tor determining whether or not the observed metals concentrations were associated with
. turbidity. .

so -Sediment samples

GW - Ground water samples

SW - Surface water samples

NA - Not applicable



• TAS_-2

PERCENT COMPLETE FOR ANALYTICAL FRACTIONS
SWMU 15 (ROADS AND GROUNDS)

NSWC CRANE, .
CRANE, INDIANA.

•
SOIL SEDIMENT

Fraction Non-Rejects Rejects Total Pct Complete Non-Rejects Rejects Total Pct Complete
CYANIDE ". NA ·NA NA NA 4 O· 4 100
FIELD PARAMETERS NA NA NA NA NA NA ·NA NA
GRAIN SIZE NA NA NA NA 5 0 5 100.0 .
HERB 282 0 282 100.0 78 0 78 100;0
METALS, DISSOLVED NA NA NA NA NA NA NA ·NA
METALS, TOTAL .1410 0 1410 100.0 312 0 312 100.0

. MISCELLANEOUS NA NA NA NA 4 0 4 100.0
PEST/PCB 1015 0 1015 100.0 364 0 364 100.0
SVOC 6662 91 6753 . 98.7 1377 14 1391 99.0·
TOTAL ORGANIC CARBON NA NA NA NA 5 0 .5 100.0
VOC ·4420 365 4785 92.4 663 52 715 92.7

GROUNDWATER
..

SURFACE WATER·
Fraction Non-Rejects Rejects Total Pct Complete Non-Rejects Rejects Total Pct Complete

FIELD PARAMETERS· 48 0 48 .100.0 88 0 88 100.0
HERB 35 1 36 97.2 90 o. 90 100.0
METALS, DISSOLVED 144 . 0 144 100.0 384 0 384 100.0
METALS. TOTAL 216 0 216 100.0 . 384 0 384 100.0
MISCELLANEOUS NA NA NA NA NA NA NA NA
PEST/PCB 189 . O· 189 100.0 84 0 427 100.0 .
SVOC 937 26 963 .97.3 1665 47 1712 97.3
VOC 459 36 495 92.7 816 64 - 880 92.7

Tabulation Is based on target compounds in normal field samples and field duplicates.

HERB = Herbicides

svac = Semivolatile organic compounds

vac =Volatile organic compounds

PEST/PCB = Pesticides/polychlorinated biphenyls



•

•

•

TABLE H-3

REJECTED RESULTS FOR ALL SAMPLE MATRICES
SWMU 15 (ROADS AND GROUNDS)

PAGE 1 OF 15
,.

Matrix Sample, Fraction Parameter Reason for Rejection
SO 15SS0620002 SYOC 2,4-DIMETHYLPHENOL D
SO 15SS0620002 SYOC 3,3'-DICHLo.ROBENZIDINE 0
SO 15S50620002 SYOC 4-CHLOROANILINE 0
SO 15S50010002 SYOC 4-NfTROQUINOLlNE-1-0XIDE C
SO 15S50020002 SYOC 4-NITROQUINOLlNE-100XIDE C
SO 15550030002 ' SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO .. 15SS0040002 ' SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15SS0050002 SYOC 4-NITROQUINOLlNE-1-0XIDE ' C
SO 15SS0060002 SYOC 4-NITROQUINOLlNE-1 ~OXIDE 'C
SO 15S50070002 SYOC 4~NITROQUINOLlNE-1-0XIDE C
SO 15SS0080002 SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15SS0090002 SYOC 4-NITROQUINOLlNE-1-0XIDE C
80, 158S0100002 SYOC 4-NITROQUINOLlNE-1-0XIDE· C
SO . 15SS0110002 ' SYOC 4-NITROQUINOLlNE-1-0XIDE ,,' C
SO 15SS0120002 SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15$S0130002 ' ' SYOC 4-NITROQUINOLlNE-1-0XIDE C'
SO ' 15SS0190002 SYOC 4-NITROQUINOLlNE-FOXIDE 'C
50 15S80200002 5YOC 4-NITROQUINOLlNE-1-0XIOE C
SO 15S50210002 ,SYOC 4-NITROQUINOLlNE-1 ~OXIDE C
SO 158S0220002 SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15S80230002 SYOC 4~NITROQUINOLlNI;~1~OXIDE , C
SO 15SS0240002 SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15S80250002 SYOC 4-NITROQUINOLINE-l-0XIDE ,C
50 ' 1-5S50260002 SYOC 4-NITROQUINOLlNE~1-0XIDE 9
SO 15SS0270002 SY~C 4-NITROQUINQLlNE-1-0XIDE .. C
SO 15SS0280002 ' ,SYOC 4-NITROQUINOLlNE~1-0XIDE 'C '

SO 15SS0290002 SYOC 4-NITROOUINOLINE-l-0XIDE
......

C
so ' 15SS0300002 SYOC 4-NITROQUINOLlNE-1-0XIDE 'C
SO 15SS0310002 SYOC 4-NITROQUINOLlNE-1.~OXIDE ' ,G
SO 15SS0320002 ' SYOC 4-N1TROQUINOLlNE-'1 ~OXIDE C
SO 15SS0330002 SVOC 4-NITROQUINOUNE-1~OXIDE 'C
so 15S50340002 , 5YOC 4-NITROQUINOLINE-l-0XIDE ' C
SO 15S50350002 SYOC 4-NITROQUINOLlNE-1-0XIDE ' C
SO 15SS0360002 SVOC 4-NITROQUINOLlNE"1-0XIDE C
SO, 15SS0370002 SYOC 4-NITROQUINOUNE-1-0XIDE. C

, SO 15SS0380002 SYOC 4-NITROQUINOLlNE-1-0XIDE, C
so' 15SS0390002, 'SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15SS0400002 SYOC 4-NITROQUINOLlNE-1~OXIDE C
50 ' 15SS0410002 SYOC 4-NITROQUINOLlNE~1-0XIDE C
SO 15SS0420oo2 SVOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15S80430002' $YOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15SS0440002 ,SYOC 4-NITROQUINOLlNE~1-0XIDE ,G ::', ' ,

-SO 15SS0450002 ' ,SYOC, 4-NITROQUINOLINE-1~OXIDE
, '

C
SO 15SS0460oo2 SYOC 4cNITROQUINOLlNE~l"OXIDE , C
SO 15SS0470002 ' SYOC 4-NITROQUINOLlNE-1'-OXIDE C "

SO 15SS0480002 ' SYOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15SS0490002 SYOC 4-NITROQUINOuNF1-0XIDE" C
50 15SS0620002 ' 8YOC' ,4-NITROQUINOLlNE-1-0XIDE, C
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Matrix Sample Fraction Parameter Reason for Rejection
80 15880620002-0 8VOC 4-NITROQUINOLlNE-1-0XIOE C
80 15880020002 8VOC KEPONE C
80 15880030002 8VOC KEPONE C
80, 15850040002 ' 8VOC KEPONE C
80 15SS0050002 SVOC KEPONE, C
SO 15S80060002 SVOC KEPONE C
SO 15SS0190002 SVOC ,KEPONE C
SO 15SS0200002 SVOC KEPONE C
SO 15SS021 0002 SVOC KEPONE C
SO 15S80220002 8VOC KEPONE

'" C' '
80 15SS0230002 SVOC, KEPONE C
80 15S80350002 ' SVOC KEPONE C
SO 15S80390002 8VOC KEPONE ..

G
SO 15SS0400002 SVOC KEPONE C , ,

SO 15S80420002 SVOC' KEPONE C
80 15SS0430002 SVOC KEPONE .-' C
SO 15S80440002 8VOC, KEPONE " C
80 15SS0450002 SVOC KEPONE' C
SO 15SS0460002 8VnC KEPONE C
80" 15SS0010002 voe. ACETONITRILE, G
SO 15S80020002 VOC,' ACETONITRILE "•• ;'C
SO 15SS0030002 Voe ACETONITR'ILE '" ' C
SO 15S80040002 VOC ACETONITRILE. '. , C

',80 15880050002 VOC ACETONITRILE, 'C,'.
SO 15S80060002 VOC " ACETONITRILE C
SO 155S0070002 VOC ", ACETONITRILE ie'
SO 15880080002 ,

VOC ' ACETONIT.RILE - C
SO 15880090002 VOC ' ACETONITRILE CsO ' 15SS0100002 VOC ACETONITRILE C

,,80 ' 15850110002 ,VQC ' ACETONITRILE' C,80 15880120002 VOC ACETONIT.RILE ' .- ,C ' ..
80 15880130002 voe' ACETONITRILE . -.. ' C
80 15880190002 " VOC ' ACETONITRILE" G
SO 158S0200002 VOC ACETONITRILE e,
,so 15S80210002 .. " VOC ACETONITRILE' C
SO " 15880220002 VOC ACETONITRILE C
'80 15880230002 VOC ,,' ACETONITRILE C
SO 158S0290002 VOC' , ACETONITRILE CSO' ~' 15.5S0300002 VOC, ACETONITR!LE , , C
80 ' 15880310002, VOC ACETONITRILE ' C ' ,

80 15S80320002 VOC ' ACETONITRILE " .
C

SO ' 15880330002 ' VOC ACETONITRILE' C '," '

80' . 15880340002 VOG.' ACETONITRILE, ' ' C ,..
80 ','158S0350oo2 VOC ACETQNITRILE C

.'
,..

" ' "

80 158S0360002 VQC ACETONITRILE,:' .' C
80 15880370002 VOC ' ACETONITRILE C "

80 ' 158803800Q2 VOC , ACETONITRILE
" C

80 15880390002 VOG • ACETONITRILE' C

•-'

•



•

•
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REJECTED RE5ULT5 FOR ALL 5AMPLE MATRICE5
5WMU 15 (ROAD5 AND GROUND5)

PAGE 3 OF 15
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SO 155S0400002 VOC ACETONITRILE C
SO 15550410002 VOC ACETONITRILE· C
SO 15550420002 VOC ACETONITRILE C
SO 15SS0430002 VOC ACETONITRILE C
SO 15SS0440002 . VOC ACETONITRILE C
SO 15S50450002 VOC ACETONITRILE C
SO 15550460002 VOC ACETONITRILE C
SO 15550470002 VOC· ACETONITRILE C
SO 155S0480002 VOC ACETONITRILE C
SO 15SS0490002 VOC' ACETONITRILE C
SO 15S50620002 vac ACETONITRILE C'.·
SO 155S0620002-D VOC ACETONITRILE

..
C

SO 15S50010002 . VOC ACROLEIN C
SO 155S0020002 VOC ACROLEIN C
SO· 15S50030002 . VOC ACROLEIN C
SO 15S50040002 . VOC ACROLEIN C
SO 15S50050002 . Voe ACROLEIN C
SO 155S0060002 vac ACROLEIN C·
SO 15550070002 VOr; ACROLEIN C
SO 15S50080002 vac ACROLEIN e·
SO 15SS0090002 VOC ACROLEIN C
-SO 15S50100002 VOC ACROLEIN " .C
SO 15SS0110002 VOC ACROLEIN· •.. C

SO 15SS0120002 . VOC ACROLEIN C·
SO 155S0.130002 VOC ACROLEIN C
50 15850190002 vac ACROLEIN C .•...

50 . 15S50200002 . . 'VOC ACROLEIN C
SO ... 15S$021 0002 VOC· ACROLEIN. C
50 15S50220002 VOC ACROLEIN G
SO 15550230002 . vac ACROLEIN C
SO 15SS0290002 VOC ACROLEIN " .. C
SO 1555.0300002 . vac ACROLEIN' .-. C
50 155S031 0002 VOC ACROLEIN C
SO 15S50320002 VOC ACROLEIN C
SO 15S80330002 ·VOC ACROLEIN C

:SO 15550340002 vac ACROLEIN 'C'
SO 15550350002 VOC ACROLEIN' C

-SO .. 15550360002- .VOC··.· ACROLEIN C
SO 15S50370002 VOC ACROLEIN . , - . C

.. ··SO· ,. 15SS0380002· voe ACROLEIN C
-50' 15S50390002 vac ACROLEIN .. C

.. 'SO 15SS0400002 VOC. ACROLEIN . 'C .'

\SO· 155S041 0002 VOC·· ACROLEIN ./ ... . C:~

SO 15S$0420002 . .·voe ACROLEIN' .. ,··0·'
SO' 15S50430002 Voe ACROLEIN , C
SO 15S50440002 . VOC ACROLEIN· ;c

,SO 15SS0450002 VOC ACROLEIN· .. C
SO 15S50460002 VOC ACROLEIN C
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Matrix Sample Fraction Parameter Reason for Rejection
SO 15SS0470002 VOC ACROLEIN C
.SO 15SS0480002 VOC ACROLEIN C
SO 15SS0490002. VOC ACROLEIN C
SO 15SS0620002 VOC. ACROLEIN ., C
so · 15SS0620002~D VOC ACROLEIN C
SO 15SS0010002 VOC DICHlORODIFlUOROMETHANE C
SO 15SS0030002 VOC DICHlORODIFlU,OROMETHANE C
SO 15SS0040002 VOC DICHlORODIFlUOROMETHANE C
SO 15SS0470002 VOC DICHlORODIFlUOROMETHANE C
SO 15SS0480002 VOC DICHlORODIFlUOROMETHANE 'C

. SO 15SS0010002 VOC ISOBUTANOl' C
SO 15SS0020002 VOC· ISOBUTANOl 0.
SO 15SS0030002 VOC · ISOBUTANOl 0.
SO · 15SS0040002 VOC ISOBUTANOl '0.
SO 15SS0050002 'VOG' ISOBUTANOl 0.
SO 15SS0060002 VOC ISOBUTANOl . ~..- .. 0.
SO 15SS0070002 ' VOC ISOBUTANOl 'C
SO 15.SS0080002 vac ISOBUTANOl .' 0.
SO 15SS0090002 VOC ISOBUTANOl . ' .C
SO 15SS0100002 ' VOC ISOBUTANOl . ,. '0.-.

-SO 15SS0110002 VOC ISOBUTANOL . " 0.
SO 15SS0120002 VOC ISOBUTANOl

,
C

SO 15SS013Q002 VOC ISOBUTANOl. '0.
SO 15SS01900Q2 VOC ISOBUTANOL ·C:.

'SO 15SS0200002 VOC - ISOBUTANOl ' . 0.\
:SO 15SS0210002 VOC ISOBUTANOl: C'
SO . 15SS0220002 VOC ISOBUTANOl . . C
SO" 15S$0230002 VOC ISOBUTANOl C.
SO 15SS0290002 .' voC· · ISOBUTANOl - 0.. : ..

SO 15SS0300002 vac ISOBUTANOl . C',
SO 15SS031 0002 VOC ISOBUTANOl' ... 0.,

'SO 15SS0320002 -voc . ISOBUTANOl .. ,.~. . '0.".'," . ,

'SO' 15S80330002 'VOC ISOBUTANOl C
SO 15SS0340002 VOC ISOBUTANOL C ' .

...

SO 15SS0350002 VOC ISOBUTANOl .' ,. 0.: ,
j .-, , .

SO 15S$0360002 VOC ISOBUTANOL . C
SO 15SS0370002 . VOC ISOBUTANOl . ' ,

,- ,.0.: ..' . ..
...

SO 15SS0380002 'VOC ISOBUTANOl C "

SO 15S$0390002 voc ISOBUTANOl' , . .. c·
SO' 15SS0400002 VOc ,. ISOBUTANOl 0. ."

SO 15S80410002 . vac' · .IS0BUTANOl C ..

SO 15SS0420002 . ·vac· ISOBUTANQl . C'··:
SO 15SS0430002 VaG ' ISOBUTANOl . - ..,C ..

SO 15S80.440002· . VOG. ISOBUTANOL '
.. c·.·· ..

SO 15SS0450002 . VOG·· ISOBUTANal :.. . , c·
SO 15SS0460002 vac· ISOBUTANOl .. c·
so · 15SS0470002 VOC ISOBUTANOL .c·

'SO 15SS0480002 VOC ISOBUTANOl .. c· ....

.':y.

•. .j
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Matrix Sample Fraction Parameter Reason for Rejection
SO 15SS0490002 VOC ISOBUTANOL C
SO , 15SS0620002 VOC, ISOBUTANOL C
SO 15SS06200b2-D VOC ISOBUTANOL C
SO 15SS0010002 VOC, PROPIONITRILE C
SO 15SS0020002 VOC, PROPIONITRILE C
SO 15SS0030002 VOC PROPIONITRILE C
SO 15SS0040002 VOC PROPIONITRILE C
SO 15SS0050002 VOC PROPIONITRILE C
SO 15SS0060002 VOC , PROPIONITRILE C
SO 15SS0070002 VOC PROPIONITRILE C
SO 15SS0080002 VOC, PROPIONITRILE C
SO 15SS0090002 VOC PROPIONITRILE C
SO 15S80100002 VOC PROPIONITRILE C
SO 15SS0110002 voe PROPIONITRILE C'
SO 15SS0120002 voc PROPION.lTRILE C
SO 155S0130002 'voc " PROPIONITRILE· C
SO 15SS0190002 voe PROPIONITRILE C
SO 15SS0200002 VOC, PROPIONITRILE , , C
SO· 15SS0210002 VOC PROPIONITRILE '- C',
SO. 15SS0220002 VOC· PROPIONITRILE e
'SO 15SS0230002 VOC PROPIONITRILE ' , C, ,

SO '. 15SS0290002 VOC PROPIONITRILE C ..

SO 15SS0300002 ' VOC PROPIONITRILE C
,SO' 15SS0310002 VOC ' PROPIONITRILE

.'

C'.
...

'SO, 15SS0320002 vac, PROPIONITRILE .' " >C,.'·
SO 15SS0330002· ,vac PROPIONITRILE, "c, ..

SO 15SS0340oo2 ,VOC PROPIONITRll,l;: C
SO 15SS0350002 voc PROPIONITRILE '0
SQ 15SS036b002 VOC PRaPIONITRll,:E . "" ·C·, ', .....

.so '15SS0370002 ,VOC PROPIONltRILE C,'
.,

..

'SO 15SS0380002 VOC PFtOPIONITRILE .. C
SO 15SS0390002 . VOC ' PROPIONITRILE 'C
SO 15SS0400oo2 VOC PROPIONITRILE , C
SO' ' 15S80410002' Voe PROPIONITRILE C
SO 15SS0420002· VOC PROPIONITRILE C:
SO 15SS0430002 VOC· PROPIONITRILE ,:' '0 ",. '

SO 15SS0440002 .. VOC PROPIONITRILE " .. ' 'C":: ' ..

,SO " 15SS0450002 VOC· . PROPIONITRILE" .. C.··· , ,

",

SO' ,15SS0460002 VOC PROPIONIT8ILE. . .. ''0 ....

'SQ·, 15S$0470002, ' VOC PROPIONITRILE C
,.

....

SO 158S048oo02 '. vac PROPIONITRILE, ' .. C
SO 15880490002 VOC PROPIONITRILE .' ··.. "C'
SO 15SS0620002 VOC·· PROPIONITRILE. ' ., '0
sO 1~SS0620002-D '. VOC . PROPIONITRIL,E ., , .'.C ., ..

,SO. . 15S801.00206 ' SVOC 3,3'-DICHLOR08ENZIDINE I 0 . ,

·SO . 15S80230206 ..SVOC 4-CHLOROANILINE .. D,

SO 15SB0060206 . SVOC 4-NITROQUINdLlNE-1~OXIDE.,. C'.""
SO 1.5SB0060206-D ·svac 4-NITROQUINOUNE-1-0XIDE C"

;....
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Matrix Sample Fraction Parameter Reason for Rejection
SO 15S80080206 SVOC 4-NITROQUINOLlNE-1-OXIDE C
SO 15S80080610 SVOC 4-NITROQUINOLlNE-1-OXIDE C
,SO 15S80090206 SVOC 4-NITROQUINOllNE~1-OXIDE C
SO ' 15S80090610 ' SVOC 4-NITROQUINOllNE-1-0XIDE C
SO 15S80100206 SVOC 4-NITROQUINOllNE-1-OXIDE C
SO 15S80100610 SVOC 4-NITROQUINOllNE-1-OXIDE C
SO 15S80230206 SVOC 4-NITROQUINOllNE-1-0XIDE C
SO 15S80230206-0 SVOC 4-NITROQUINOLlNE-1-0XIDE C
SO 15S80280206 ,SVOC 4-NITROQUINOllNE-1 "OXIDE C
SO 15S80280206-0 SVOC 4~NITROQUINOllNE-1-OXIOE C
SO 15S80450206 SVOC 4-NITROQUINOLlNE-1-OXIDE'

"
C

SO 15S80460206 SVOC' 4-NITROQUINOllNE-1-OXIDE C,
SO 15S80480206 'SVOC 4-NITROQUINOllNE"1-OXIOE C ' "

SO 15S80480206-D SVOC, 4-NITROQUINOLlNE-1-OXIDE C
SO 15S80100206 SVOC' HEXACHLOROCYCLOPENTADlEr-- 0'
SO 15S80230206 SVOC HEXACHLOROCYCLOPENTADIH C
SO 15S80450206 SVOC HEXACHLOROCYCLOPENTADlEr-- ' D,
SO 15S80480206 SVOC HEXACHLOROCYCLOPENTADIH 0'
SO 15S80450206 'SVOC KEPONE

"

C
SO 15S80460206 ,SVOC' KEPONE' C
SO' 15S80010206 VOC ACETONITRILE C,SO 15S80020206 voe ACETONITRILE C
SO 15S80030206 VOC ACETONITRILE ", C'
SO' 15S80040206 " VOC ACETONITRILE, ' ,

, "
,,:C,

,SO ' 15S80050206 'VOC ACETONITRILE 'C
SO 15S80060206 VOC ACETONitRilE" C
SO' 15S80060206-0 VOC ' ACETON.iTRILE ' .C '.
SO 15S80070206 VOC ' ACETONITRILE ,

C'SO 15S80080206 VOC ACETONITRILE .... c
SO' 15S80080610 "VOC ACETONITRILE· " C'SO 15S80090206 Voo ACETONITRILE ' G, .,

SO' 15S80090610 VOC ACETONITRILE' ,0 ' ,

SO'" 15S80100206 VOC ACETONITRILE 'c'
SO 15S80100610 . VOC , ACETONITRILE' C,SO' 15SB0110206 VOC ACETONITRilE C,
SO 15S80120206 VOC' ACETONITRILE c.'SO· ' 15S80130206 ' .- "VOC ACETONITRILE' C'
SO ' 15S80190206 ,'VOC' ACETONITRILE C
'SO' 15S80200206 ' VOC' ACETONITRILE " C " '

SO 15S80210206 VOC' , ACETONITRILE ·c ,.
"SO ,15S80220206 ' VOC ACETONITRILE :. ' C . ,

,SO 15S80230206 'VOC ACETONITRILE ' . C . ':SO ' 15SB0230206-0 VOC ACETONITRILE
·0 '. c,', 'SO 15S80290206 VOG ACETONITRILE "

" ,C',
'SO 15SB0300206 VOC ACETONITRILE, " 'C
'SO ' '15S8031 0206 ' VOC' ACETONITRILE. '0',SO' 15S80310610 VOC," ACETONITRILE 'C
'SO " 15S80311014 ,voo'''' ACETONITRILE ' "

G

.~
'..
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Matrix Sample Fraction Parameter Reason for Rejection
SO 15S80320206 VOC ACETONITRILE· C
SO 15880350206 VOC. ACETONITRiLE C
80 15880370206 VOC ACETONITRILE C
80 15880400206 VOC ACETONITRILE C
SO 15880420206 VOC ACETONITRILE C
80· 15880430206 VOC· ACETONITRILE C
80 15880440206 VOC ACETONITRilE C
SO 15880450206 VOC ACETONITRILE' C
SO 15880450610 VOC ACETONITRILE C
SO 15880451012 voe ACETONITRILE' C
80 15880460206 VOC ACETONITRILE C
80 15880460610 VOC · ACETONITRILE C
SO 15880461020 VOC · ACETONITRILE C
80 15880480206 ·VOC ACETONITRILE C
80 15880480206-0 VOC ACETONITRILE· C
80 158130480610 VOC ACETONITRILE C
SO 15880481015 . VOC ACETONITRILE C
80 15880620206 VOC · ACETONITRilE C
80 15880010206 VOC. ACROLEIN .. C
80· ·10880020206 Vae .. ACROLEIN C
SO 15880030206 . ·vae '. ACROLEIN C
SO 15880040206 VOC · ACROLEIN C
80- · 15S80050206 ·VOG · ACROLEIN C
SO" 15880060206 VOC ACROLEIN ·,C

'80 · 158B0060206~0 :VOC ACROLEIN
...

e..

SO · 15880070206 VOC · ACROLEIN C·
SO ··15880080206 VOC · ACROLEIN .. . -0
·80 '. 15880080610 · vac ACROLEIN. C
80 · 15SB0090206 VOC · ACROLEIN i e
SO 15S80090610 · VOC ACROLEIN! ··C·
SO 15880100206 ··VOC ACROLEIN C
SO 15S80100610 VOC ACROLEIN C

'SO 15880110206 VOC ACROLEIN 'C.
'SO 15S80120206 VOC ACROLEIN C

-.SO 15S80130206 VOC ACROLEIN . - :·C:
80 1!:jS80190206 vac ACROLEIN ... C

·so· .15880200206 VOC ACROLEIN' ' \ "'C
SO .. 15880210206 VOC . ACROLEIN' C
SO 158BD220206 VOC ACROLEIN.' . . .. -C

;. SO · ·15880230206 VOC ACROLEIN C'

SO 15880230206-0 VOC ACROLEIN C
SO 15S80290206 . VOC· ACROLEIN .- C
80 · 15880300206 VOC ACROLEIN .. C. ..

:SO 15S80310206 Vae . ACROLEIN '. C
SO ., 15880310610 voe . ACROLEIN '. C
SO · 15880311014· VOC ACROLEIN C.
SO ' 15S80320206 .' . VOC ACROLEIN -' .' C
SO 15S80350206·, voe ,ACROLEIN' C
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80 158B0370206 VOC ACROLEIN C
80 158B0400206 VOC ACROLEIN C
80 158B0420206 VOC ACROLEIN C
80 158B0430206 VOC ACROLEIN· C
80 158B0440206· VOC· ACROLEIN C
80 158B0450206 VOC ACROLEIN C
80 158B0450610 VOC ACROLEIN C
80 158B0451012 VOC ACROLEIN C
80 158B0460206 VOC ACROLEIN C
80 158B0460610 VOC ACROLEIN C
80 158B0461020 ·voc ACROLEIN C.
80 158B0480206· VOC ACROLEIN C
80 158B0480206-D VOC ACROLEIN C
80 158B0480610 VOC ACROLEIN C
80 158B0481015 VOC ACROLEIN C
80 158B0620206 VOC ACROLEIN C
SO 158B0010206 VOC DICHlORODIFlUOROMETHANE c·
80 158B0030206 VOC DICHlORbDIFlUOROMETHANE· C, ..

80 158B0100610 VOC DICHlORODIFlUORbMETHANE .0
80 158B0290206 VOC DICHlORODIFLUOROMl=THANE . C I"

80 158B031 0206 VOC DICHlORODIFlUOROMETHANE· C . '

80 158B0310610' . VOC DICHlORODIFLUOROMETHANE· 'C. ...

80 158B0311014 VOC DICHlORODIFl.UORbMETHANE e
80 158B0320206 VOC DICHlORODIFLUOROMETHANE" C ..

80 158B0350206 VOG DICHlORODIFlUOROMETHANE' C·' ..
, .

80 158B0370206 vac DICHLORODIFLUOROMETHANE . ···G·.
80 15880480206 ·voe DICHlORODIFLUOROMETHANE . G ..

80 15SB0480610 VOC DICHLaRODIFlUOROMETHANE C ",.

SO 15SB0010206 ,.yoe .' ISOBUTANOL . .. '0.
80 15S80020206 . ' •. vac 180BUTANOl . '. c ...

80 15SB0030206 'YOC 180BUTANOl C
SO' 158B0040206 . voe ISOBUTANOl ,.

,'. . ~.~. e', . , ..

SO 158B0050206 yac .. ISOBUTANOl
" e

Sa 15SB0060206 VOC ISOBUTANOl .. G
SO 158B0060206-D voe 180BUTANOl

...
e···... :·

so 15SB0070206 VOC ISOBUTANOl C'
80 158B0080206 VOC 180BUTANOl ... . . c
SO 158B0080610 VOC ISOBUTANOl , . 'C

SO' 15SB0090206 . voe . ISOBUTANOl .. c, .
SO 15SB0090610, VOC . 180BUTANOl • c:
SO .. 158B0100206 ' "Voe ISOBUTANOl . C', .

80 '. 15SB0100610 VOC· ISOBUTANOl .·C ...
"." .

'80 .... 15SB0110206 'vac ISOBUTANOl '. :C '.

,so 15SB0120206 '. vae ISOBUTANOl . .-.. . ..e ..

so 15SB0130206 . VOC ISOBUTANOl', . .. :0':,
SO 158B0190206 ·VOC . ISOBUTANOl ., C."
80 ' 15SB0200206 VOC ' 180BUTANOL, .. C
so· 158B0210206 VOC 180BUTANOl' :c·

..

•" .."
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Matrix Sample Fraction Parameter Reason for Rejection
SO 15SB0220206 . VOG ISOBUTANOl G
SO 15SB0230206 VOG ISOBUTANOl G
SO 15SB0230206~0 VOG ISOBUTANOl G
SO 15SBO~90206 VOG ISOBUTANOL G
SO 15SB0300206 .VOG ISOBUTANOl G
SO 15SB0310206 VOG ISOBUTANOL G
SO 15SB0310610 VOG ISOBUTANOL G
SO 15SB0311014 VOG ISOBUTANOL C
S.o 15SB0320206 VOC ISOBUTANOL C
SO 15SB0350206 VOG' ISOBUTANOl C
SO 15SB0370206 VOC ISOBUTANOL C
SO 15SB0400206 VOC ISOBUTANOL C
SO 15SB0420206 VOC ISOBUTANOL C'
SO 15SB0430206 VOC ISOBUTANOL C'
SO 15SB0440206 . VOC' ISOBUTANOL C
SO 15SB0450206 VOC ISOBUTANOL C
SO 15SB0450610 VOC ISOBUTANOL C
SO 15SB0451012 VOC ISOBUTANOL C·
SO 15SB0460206 VOC ISOBUTANOL C

.··SO . 1'5SB0460610 . VOC ISOBUTANGL C
SO 15SB0461 020 VOC. ISOBUTANOL C
'SO 15SB0480206. VOC ISOBUTANOL .' 'C'
SO 15SB0480206-0 VOC ISOBUTANOL . ·C
SO 15SB0480610 VOC ISOBUTANOl ··.C·

SO 15SB0481015 VOC ISOBUTANOl '.. ···C·
SO 15SB0620206 VOC ' IS08ulANoL C "

SO 15SB0010206 VOC PROPIONITRILE .. C'

SO 15SB0020206 VOC PROPIONITRILE. C
'SO 15S80030206 .. VOC' PROPIONITRILE '. C
SO 15S80040206· VOC PROPIONITRILE .

,
C..

SO. 15S80050206 VOC PROPIQNITRILE C
SO . 15S8oo60206 VOC PROPIONITRILE . C'. .

SO' 15S80060206-0 VOC PROPIONITRILE .' C
SO 1'5S80070206 VOG PROPIONITRILE. C ..

SO 15S80080206 . VOG PROPIONITRILE.. C '. .. ,

SO 15SB0080610 VOC PROPIONITRllE C.'
SO 15S80090206 ·VOG· PROPIONITRILE C '.

SO .. 15S80090610 VOG PROPIONITRILE .. , G
. SO 15S80100206 VaG PROPIONITRllE G

SO . 15S80100610 VOC PROPIONITRllE G
SO 15SB0110206 VOC PROPIONITRllE . C.

·SO 15S80120206 VOG PROPIONITRIL!= C ..
SO .' 15SB0130206 . vac PROPIONITRILE 'C
SO' 15SB.0190206 vac PROPIONITRILE' . ·c . . , ..

SO 15S80200206 VOC· PROPIONITRILE . C
SO 15S80210206 VOC PROPIONITRILE . . ,- ·c
SO 15S80220206 VOG PROPIONI1RILE . ·c

'SO 15SB0230206 VOG . PROPIONITRILE C
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REJECTED RESULTS FOR All SAMPLE MATRICES
SWMU 15 (ROADS AND GROUNDS)
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Matrix Sample . Fraction Parameter Reason for Rejection
SO 15S80230206-D voe PROPIONITRllE C
SO 15S80290206 voe PROPIONITRllE C
SO 15S80300206 voe PROPIONITRllE C
SO 15S8031 0206 voe PROPIONITRllE C
SO 15S80310610 voe PROPIONITRllE ! C
SO 15S80311014 voe PROPIONITRllE. C
SO 15S80320206 voe PROPIONITRllE C
SO 15S80350206 voe PROPIONITRllE C
SO 15S80370206 voe PROPIONITRILE C
SO 15S80400206 VOC PROPIONITRllE C
SO· 15S80420206 voe PROPIONITRllE C
SO· 15S80430206 voe' PROPIONITRllE . C
SO 15S80440206 voe PROPIONITRllE .. C
SO 15S80450206 voe PROPIONITRILE C
SO 15S8045061 0 . voe PROPIONITRllE C
SO 15S80451012 voe PROPIONITRILE C
,SO 15S80460206 voe PROPIONITRILE C
SO 15S80460610 . voe PROPIONITRILE . C
SO · 15S80461020 . voe PROPIONITRILE C
SO· 15S80480206 . ·voe PROPIONITRILE C
SO . 15S80480206-0 voe PROPIONITRILE C
SO· 15S8048061O voe PROPIONITRILE C
SO 15S80481015 vae PROPIONITR,ILE C
SO 15S80620206 voe PROPIONITRILE C .'

SW . 15SW01101 .. SVOC 2,3,4,6-TETRACHLORQPHENOL R .' .

'SW 15SW01501 SVOC 2,3,4,6-TETRACHLOROPHENOL . 8
iSW 15SWOll01 'SVOC 2,4;5-TRICHLOROPHENOL .R
SW 15SW01501' svoe· 2,4,5-TRICHLOROPHENOL R
SW 15SW01101 . Sy~C . 2,4,6-TRICHLOROPHENOL R
SW 15SW01501 SVOC 2,4,6-TRleHLOROPHENOL R
SW 15SWOl101 SVOC 2,4-DICHLQROPHENOL . R
SW 15SW01501' "SVOC 2,4-DICHLQROPHENOL . R, .
SW 15SW01101 SY~C 2,4-DIMETHYLPHENOL. H "

SW · 15SW01501 'SVOC . 2,4-DIMETHYLPHENOL .R
·SW 15SW01101 SVOC 2,4"DINITROPHENOL R
:SW 15SW01501 SVOC 2;4"DINITROPHENQL ..... :8
SW 15SW0110.1 SVOC 2;~DICHLOROPHENOL '. R ....

:SW f5SW01501 SVOC 2;~DICHLOROp'HENOL ' R
SW · 15SW01101 svoe 2-CHLOROPHI;NOL .R
SW 15SW01501 SY~C 2-CHLORQPHENQL.. -- R.
SW 15SW01101 SVOC' 2-METHYLPHENOL; R.
SW 15SW01501 svoc, 2-METHYLPHENOL B
'sw 15SW01101 . SVOC 2-NITROPHENOL .' . ,R
SW 1~SW01501 'svoe. 2-NITROPHENOL .. , "R,'
SW : 15SWOll0l SVOC 3&4-METHYLPHENOL :R' .....

SW·' 15SW01501 . SVOC 3&4"METHYLPHENOL ':R, .. "...

SW 15SW00601 ' SVOC 3,3'-DICHLOROBEN2mINE' " D
SW 15SW01101 SVOC, 4,~DINITRO-2-M8"HYLPHENOL' H

•

'.-'

~..
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TABLE H-3

REJECTED RESULTS FOR ALL SAMPLE MATRICES
SWMU 15 (ROADS AND GROUNDS)

PAGE 11 OF 15

Matrix Sample Fraction Parameter . Reason for Rejection
SW 15SW01501 SVOC 4,6-DINITRO-2-METHYLPHENOL R'
SW 15SW01101 SVOC 4-CHLORO-3-METHYLPHENOL R
SW . 15SVilO1501 SVOC 4-CHLORO-3-METHYLPHENOL R
SW 15SWOll01 SVOC 4-NITROPHENOL R
SW 15SW0150.1 SVOC · 4-NITROPHENOL ~ R
SW 15SW00401 SVOC 4-NITROQUINOLINE-l-0XIDE C
SW 15SW01001 SVOC 4-NITROQUINOLINE-l-0XIDE C
SW 15SWOll01 SVOC · 4-NITROQUINOLINE-l-0XIDE· C
SW 15SW00101 SVOC · 4-NITROQUINOLINE-l-0XIDE . C
·SW 15SW00201 SVOC 4~NITROQUINOLlNE-1~OXIDE C
SW 15SVilo0501 SVOC 4-NITROQUINOLINE-l-0XIDE C
SW 15SW00601 ·SVOC 4-NITROQUINOLlNE-1~OXIDE C
SW 15SWD06cil-D . SVOC 4-NITROQUINOLlNE"1-0XIDE C·
SW 15SWOO901 . 'SVOC 4-NITROQUINOLINE-l-0XIDE C
SW 15SW01301 SVOC 4-NITROQUINOLINE-l~OXIDE C
SW 15SW01401' SVOC 4-NITROQUINOLINE-l-0XIDE C
SW 15SW01501 SVOC 4-NITROQUINOLINE-l-QXIDE . C
SW 15SW01601· SVOC 4-NITROQUINOLlNEc1-0XIDE C
SW 15SW01701 SVOC 4-NITROQUINOLlNE-lcOXIDE' C
SW·· 15SW01801. ' SVOC 4-NITROQUINOUNE~.1-0XIDE C
SW 15SW01901 SVOC 4-NITROQUINOLlNE~1-0XIDE C
SW 15SW00401 . VOC ACETONITRILE C
SW . 15SW01001 VOC ACETONITRILE. C
SW 15SW01101 vac ACETONITRILE C
SW. 15SW00101 . VOC ACETONITRILE C
SW· 15SW00201 VOC ACETONITRILE' ·C
SW . 15SWOO501 VOG ACETONITRILE . 'C
SW 15SWOO601 VOC ACETONITRILE· C "

,

SVil 15SW00601~D . ·VOC ACETONITRILE '. C

SW 15SWOO901 ·VOC ACETONITRILE C ..

SW 15SW01301 .VOC. ACETONITRILE ·c
. SW 15SW.o1401· VOC ACETONITRILE C

SW 15SW01501 VOC ACETONITRILE C
SW 15SW01601 ··VOC· ACETONITRILE C
sw 15SW01701 VOC ACETONITRILE' ; C
SW 15SW01801 VOC ACETONITRILE .' C
SW 15SW01901 vac - ACETONITRILE . ·c
SW· 15SW00401·· VOC ACROLEIN '. C
,SW 15SVY01001 VOG ACROLEIN .. C·
SW 15SW01101 . -VOC··' ACROLEIN' C
SW" 15SWOO101 VOC ACROLEIN ... C·

·SW· 15SWOO201 vac; . ACROLEIN- 'C
SW· 15SVI(00501 VOC ACROLEIN .. C
SW·· 15SW00601 VOC ACROlEIN .... C
SW·· 15SW00601-D VOC ACROLEIN '.C

..
..

sw- 15SWOO901.·· ·VOC . ACROLEIN···· . . ·C
SW 15SW01301 . VOG ACROLEIN· • .. ' C
SW·· 15SW01401 VOC .' ACROLEIN .. C
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REJECTED RESULTS FOR ALL SAMPLE MATRICES
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Matrix Sample Fraction Parameter Reason for Rejection
SW ' 15SW01501 VOC ACROLEIN C
SW' 15SW01601 VOC ACROLEIN ,C
SW 15SW01701 VOC ACROLEIN C
SW 15SW01801 VOC ACROLEIN C
SW ' 15SW01901 VOC ACROLEIN C
SW 15SW00401 VOC ISOBUTANOL C
SW 15SW01001 VOC ISOBUTANOL C
SW 15SW01101 VOC ISOBUTANOL C
SW 15SW00101 VOC ISOBUTANOL 0
SW 15SW00201 VOC" ISOBUTANOL 'C
SW 15SW00501 VOC ISOBUTANOL ' C
SW 15SW00601 VOG ISOBUTANOL C, ' ,

SW 15SW00601-0 VOG ISOBUTANOL 'C
SW ' 15SW00901 VOC ISOBUTANOL C
SW 15SW01301 VOC ISOBUTANOL C "
SW' 15SW01401 'VOC ISOBUTANOL C
SW 15SW01501 VOC ISOBUTANOL ,0

SW 15SW01601 VOC I,SOBUTANOL' 'C'"
SW 15SW01701 VOC ISOBUTANOL 'c'
sw 15SW01801 " VOC, ISOBUTANOL 'c' . ,

SW 15SW01901 voc ISOBUTANOL C'
SW 15SW01101 SVOC PHENOL R
sw 15SW01501 SVOC PHENOL R '.

SW 15SWOO401 VOC PROPIONITRILE. 'C
sw 1'5SW01001 VOC PROPIONITRILE, C
,sw, 15SWO,1101 VOC ' PROPIONITRILE C .... ~

sw 15SW00101, VOC PROPIONITRILE 'C
SW 15SW00201 VOC PROPIONITRILE G.
siN ' 15SWOO501 voe PROPIONITRILE, C
iSW 15SW00601 VOC PROPIONITRILE G

'sw ' 15SW00601-0 vac PROPIONITRILE C
.. .. ' .

sw 15SW00901 VOC ,,' PROPIONITRILE G
sw 15SW01301 VOC PROPIONITRILE ' G
SW 15SW01401 VOC , PROPIONITRILE :'C
SW,' 15SW0150,l VOC PROPIONITRILE '"C .. .,
sw 15SW01601 VOC PROPIONITRILE C
SW 15SW01701 VOC ' PROPIONITRILE'

.., ,C
sw 15SW01801 v.oc PROPIONITRILE C
Sw 15SW01901 voo, PROPIONITRILE ' " G
SO 15SboOl0006 SVOG " 4-NITROQUINOUNE-i1~OXIOE' : C' ...

SO 15S00020006 SVOG 4-NITROQUINOLlNE"1"OXIOE' G'
sD 15S00050006 SVOG 4"NITROQUINOLlNE-1~OXlbE " ':C
SO ' 15S0b050006-0 ' SVOc" 4-NITROQUINQlINE:;-1~OXIOE ',' G"
SO " 15S00060006 ' SVOC 4-NITROQUINOLINE"hOXIOE e'. G ",

SO 15800090006 . SVOC ' 4"NITROQUINOLlNE~1-OXIOE:; : . G '", I
".

SD 15S00130006 SVOC 4-NITROQUINOLlNE~l~OXIDE , ,:C
SO 15S0b140006 SVOC 4-NITROQUINOLlNE:'1~()XIOE:; G
SO 15S00150006 ' 'SVOO 4-NITROQUINOLlNE';'1-0XIOE ,G

•

.'
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TABLE H-3

REJECTED RESULTS FOR ALL SAMPLE MATRICES
SWMU 15 (ROADS AND GROUNDS)
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Matrix Sample Fraction Parameter Reason for Rejection
SO 15SD0160006 SVOC 4-NITROQUINOLlNE-1-0XIOE C
SO 15S00170006 SVOC 4-NITROQUINOLlNE-1~OXIOE C
SO. 15S00180006 ·.·SVOC 4-NITROQUINOLlNE-1-0XIOE C
SO' 15S00190006 SVOC 4-NITROQUINOLlNE-1-0XIOE' C
SO' 15S00050006 SVOC HEXACHLOROCYCLOPENTAOIEf\ 0
SO · 15S00010006 VOC ACETONITRILE C
SO 15S00020006 VOC. ACETONITRILE C
SO 15S00050006 VOC ACETONITRILE C
SO 15S00050006-0 VOC ACETONITRILE· .C
SO 15S00060006 VOC

.'
ACETONITRILE C

SO 15S00090006 VOC ACETONITRILE C
SO 15S00130006 VOC· ACETONITRILE C
SO 15S00140006 VOC ACETONITRILE C
SO 15S00150006 vac ACETONITRILE C

..

SO 15S00160006 . VOC · ACETONITRILE C
SO 15S00170006 VOC ACETONITRILE C
SO · 15S00180006 VOC ACETONITRilE . G .
SO 15SD0190006 VOC · ACETONITRilE C·

SO· 15S00010006 VaG ACROLEIN · .. C·
SO . 15S00020006 VOC ACROLEIN C
SO 15S00050006 vac ACROLEIN· C
SO 15S00050006-0 vac ACROLEIN c
SO 15S00060006 VOG ACROLEIN C
SO 15S00090006 Voe ACROLEIN· \ C
SO 15S001-30006 VOC · ACROLEIN C
SD 15S00140006 vac ACROLEIN· ·.C
SO 15S00150006 vac·· ACROLEIN' , C
SD · 15S00160006 . VOC. ACROLEIN· C·
SO 15S00170006 . vac " ACROLEIN C
SO 15S00180006 VOC ACROLEIN· C
SO 15S00190006 . ·yoe ,. ACROLEIN:, C

.SO 15S00010006 VOC ISOBUTANQL· -. C
SO 15S00020006 VOC ISOBUTAN.Ql C
SO 15S00050006 VOC ISOBUTANOl C
SO 15S00050006-0 ··vac ISOBUTANOl 'C
SO' 15SD0060006 VOC·· ISOBUTANOL C
SO, ,15SD0090006 VOC- ISOBUTANOl . G ..

SO 15S00130006 ..... ·VOG ISOBUTANOL C - .
..,

SO 15S00140006 . ·VOC ISOBUTANOl C
'$0 15S00150006 VOC. ISOBUTANOL C
SD 15S00160006 -yac ISOBUTANQl c
SO 15S00170006 vac- IsaBUTANOL . :C,.··

SO 15S00180006 yaG · ISOBUTANOL . C", .--

'SO 15S00190Q06 .. VOC - ISOBUTANOl . G .' f· .

SO· 15Sbo01 0006· YOC · PROPIONITRllE .. C
;SO· 15SD0020006 VOC · PROPIONITRllE . c·
SO· · 15S00050006 VQC· '. PROPIONITRILE . C
SO 15$00050006-0 VOG PROPIONITRllE . G
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Matrix Sample Fraction . Parameter Reason for Rejection
SO 15S00060006 VOC PROPIONITRILE C
SO 15S00090006 .. VOC PROPIONITRILE C
SO 15S00130006 VOC PROPIONITRILE C
SO 15S00140006 VOC PROPIONITRILE C
SO 15S00150006 VOC PROPIONITRILE C
SO 15S00160006 VOC PROPIONITRILE C
SO 15S00170006 VOC PROPIONITRILE C
SO 15S00180006 VOC PROPIONITRILE C
SO 15S00190006 VOC' PROPIONITRILE C
GW' 15GWTW006 HERB .0INOSEB "0
GW 15GWTW003 SVOC 2,3,4,6-TETRACHLOROPHENOL ·R
GW 15GWTW003 SVOC 2,4,5-TRICHLOROPHENOL R
GW .15GWTW003 'SVOC 2,4,6-TRICIiLOROPHENOL R
GW 15GWTWd03 SVOC 2,4-D1CHLOROPHENOL R

.GW 15GWTW003 SVOC' 2,4-0IMETHYLPHENOL I
' .. R

GW 15GWTW002 SVOC 2,4~0INITROPHENOL . C
GW ·15GWTW003 SVOC 2,4-0INITROPHENOL R
GW . '15GWTW003 SVOC 2,6-DICHLOROPHENOL R
GW· 15GWTW003 SVOC 2-CHLOROPHENOL . R
GW 15GWTW003 SVOC 2-METHYLPHENOL R
GW· 15GWTW003 SVOC 2-NITROPHENOL .. R
GW ··15GWlW003 SVOC 3&4-METHYLPHENOL R
GW 15GWTW006 SVOC 3,3'-OlCHLOROBENZIOINE O.
GW . 15GWTW003 SVOC' 4,6~0INITRO-2~MEFHYLPHENOL..... R·
GW 15GWTW003 SVOG 4-CHLORO-3"METHYLPHENOL .' . -

,- ·R·'GW 15GWTW003 SVOC 4-NITROPHENQL ,-.",

H··:." ..
GW 15GWTWOO1 SVOC 4-NITROQUINOLlNE~1-0XIOE

"'c' 0
GW .15GWTW002 SVOC' 4-NITROQUINOLlNE-1~OXIOE

.,
C .. c' •

GW 15GWTWOO3 SVOC 4-NITROQUINOLlNE~1-0)(IOE . . ~ .. C
GW . 15GWTW004 'SVOC 4-NITROQUINOLlNE-'1-0XIDE C
GW 15GWTW005' Sy~C 4-NITROQUINOUNE-'i ~OXIDE C
GW 15GWTW006- SVOC 4-NITROQUINOLlNE-1-0XIOE;; . C.
GW· 1.5GWTWd06-0 . SY~C) 4-NITROQUINOLINE-l-0XIOE C
GW 15GWTWOO7 svoc·· 4-NITROQUINOLlNE-1-0XIOE . - C··GW 15GWTW008 SVOC 4'":NITROQUINOLlNE-1~OXIOE ... C
GW . 15GWTW003 . SVOC' PHENOL C.·GW .··15GWTW001 .. VOC ACETONITRILE : :,.0 - .GW 15GWTW002' VOC ACETONITRli-E ... ,C'
GW 15GWTW003 ., VOC ACETONITRILE 'CGW 15GWTW004 voe· ACETONITRILE· . . ·c. ..
'GW 15GWTW005 VOC ACETONITRILE: C
GW 15GWTW006 VOC· ACETONITRILE •. .. C
~GW 15GWTWOOQ-0· VOC . ACETONITRILE

.. -,' - c: .
!GW· 15GWTWOO7·· VOC ACETONITRILE . GGW. 15GWTWOO8 VOG. ACETONITRILE

. .
(}

'GW 15GWTWOO1 VOC ACROLEIN G
GW 15GWTWOO2 VOC~ ACROLEIN C .. '.

..GW 15GWTWbo3 VOC" ACROLEIN C . '.

•,

•
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Matrix .Sample Fraction Parameter Reason for Rejection
GW 15GWTWOO4 VOC ACROLEIN C
GW 15GWTWOO5 VOC ACROLEIN C
GW . 15GWTW006 VOC ACROLEIN C
GW 15GWTWOO6-D VOC ACROLEIN C
GW 15GWTWOO7 VOC ACROLEIN C.
GW 15GWTWOO8 VOC ACROLEIN C
GW 15GWTWOO1 VOC /SOBUTANOL C
GW 15GWTWOO2 VOC ISOBUTANOL C
GW 15GWTWOO3 VOC ISOBUTANOL C
GW 15GWTWOO4 VOC ISOBUTANOL C
GW 15GWTWOO5 VOC ISOBUTANOL C
GW 15GWTWOO6 VOC ISOBUTANOL C
GW 15GWTWOO6-D VOC ISOBUTANOL C
GW 15GWTWOO7 VOC ISOBUTANOL . C
GW 15GWTWOO8 VOG ISOBUTANOL C
GW 15GWTWOOl VOC PROPIONITRILE C
GW 15GWTW.D02 VOC PROPIONITRILE C
GW 15GWTWOO3 VOC PROPlbNITRILE C
GW 15GWTWOO4 VOC PROPION/TRILE' . C
GW 15GWTWOO5 voe PROPION/TRllE e
GW 15GWTWOO6 voe PROPIONITRILE e
GW 15GWTWOO6-D voe PROPIONITRILE e
GW 15GWTWOO7 voe PROPIONITRILE e
GW 15GWTWOO8 voe PROPIONITR/LE ·e

. Table includes f'ieldduplicate and Normal environmental sample types.

Only rejected data are shown; data with. the following validation qualifiers are ·excluded: >, BJ, BU; J, U, UJ, (blank).

. C = Calibration Noncompliance (i.e., % RSDs, %Ds, rcvs, CCVs, RRFs, etc.)

D = MSIMSD Recovery Noncompliance

GW = Groundwater

HERB = Herbicides

R = Surrogates Recovery Noncompliance.

SD = Sediment

SO=Soil

SVOC = Semivolatile organic compounds

SW = Surface water
..

VOC = Volatile organic compounds



e . TABLe

SOIL MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU 15 (ROADS AND GROUNDS) (1,2)

. NSWC CRANE,
. CRANE, INDIANA

. PAGE 1 OF 7

e

Risk-Based
Laboratory Laboratory Target

TV' RL Level(3)

I .............. ' , 1.--.- 1.34 2.67 596
.~ .........

1.34. 2.67 109
1.34 .2.67 27.2
1.34 2.67 21:8

'0.45 . 0.9 199
0.85 1.7 119
0.05 0.5 . 0,142
0.05 0.5 1.06
0.35 0.5 0,00222

1.35 50 _J4)

. 0.02 0,1 0.1
0.2 0.5 0,0276
0.05 0.5 4.04

0.8 50 •.14 )

0.05 0.5 0.0569
0.05 5 7.62 '
0.25 5 6.62
67 '330 2020 .
67 330 11100
67 330 2960
67 330 200
67 330 546
100 200 2050
67 330 1670
67 670 6160 '
67 330 9340
67 330 27
67 . 330 199
67 330 14100
67 330 70
67 330 111000
67 330 10

•

2,4-DIMETHYLPHENOL I UG/KG 1~~7s~~I~~~3Jilt~"I\~

2,4,6-TRICHLOROPHENOL I UG/KG'I.'.'7ir1~!7'.t.li.~jjU~I~1!l;.~:01tm~!~
2.4,5-TRICHLOROPHENOL I UG/KG I 71.7 I 301
2,3,4,6-TETRACHLOROPHENOL I UG/ISGI . 71.7 1[~tf~~G~J~

2,2'·OXYBIS(1~CHI..OROPROPANE-)-- IUGIKG la~~7i1~iRI~~~IK~{~G:Q~f,~~i@;

1-NAPHTHYLAMINE I UG/KG I. '71-,7 I 301
1,4-PHENYLENEDIAMINE I UG/KG I 71.7 .. I 301
1,4·NAPHTHOQUINONE . I UG/KG I 71,7 I' 301.
1;4~DIOXANE . I UG/KG I 107 I 450
1,4-DICHLOROBENZENE . lUG/KG I 71.7 I 301
1,3-DICHLOROBENZENE I UG/KG I 71.7 la~~1l8~(1):11m£f£~

1,2-DICHLOF.lOBENZENE I UG/KGI 71.7 I 301

ZINC·1MG/KG rlf~1!lt~6~~~1~~~.e~ft't~.mr~

CALCIUM" I MG/KG·I 301 15680

TIN :. . I.MG/KG I 0.21 I 1.2
THALLIUM .. ' I MG/KG 1~~jll!itt!l'{O:6B'~~~~IIII~l~t4:Q,a~j

SODiUM·· I MG/KG 135.3 . I 121·
SILVER IMG/KGI . 0.041 I .' 0.35
SELENIUM I MG7KG l~iIrJt~o~$:SJ,~~~I"~~O~5~lm~

MERCURY ....,IMG/KG,I 0.006 I . 0.007

CADMIUM I MG/KG 1~5IlOC~N1[eJ'Jl1l8I~1i~~tt?i3.~*i'~

2,4~D. I UG/KG I· 1.45 I 11,4

HEXACHLOROpHENE' lUG/KG ,. ..0.91 . I 7.17
DINOSEB. . LUG/KG I 1-45.. I 11.4

.2,4-DICHLOROPHENOL I UG/KG I 71.7 I 301

SVOC !1,2;4,5-TETRACHLOROBENZENE IUG/KG I·' 71.7. I 301
1,2+TRICHLOROBENZENE . UG/KG . 71.7 301

. HERB 124'5-T .... . ." . IUG/KGI" 1 At:; 111A

2:4:5-TP (SILVEX)UG/KG '1.'+0 I 11.'+

Minimum I Maximum
Non-detect . Non~detect .

Fraction ,. . . .. " Parameter I Units· I . Concentration(2) .Concentration(2)

PENTACHLOROPHENOL UG/KG 0.482 I 3.8
Metals. Total\ANTIMONY MG/KG 0;022 I

BERYLLIUM MG/KG 0.1' . I 0.22



. TABLE H-4

SOIL MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU 15 (ROADS AND GROUNDS) (1,2)

NSWC CRANE,
, ':CR~'NE,INDIANA

PAGE 2 OF 7

•••

Fraction Parameter
2,4-DINITROPHENOL "
2,6.D1CHLOROPHENOL
2·ACETYLAMINOF:LUORENE
2·CHLORONAPHTHALENE
2.CHLOROPHENOL '
2·METHYLNAPHTHALENE'
2·METHYLPHENOL
2·NAPHTHYLAMINE
2·NITROANILINE
2·NITROPHENOL '

2·PICOLlNE,
, ,,3&4-METHYLPHENOL

3,3'·DICHLOROBENZI DINE
3,3'·DIMETHYLBENZIDINE
3-METHYLCHOLANTHRENE
3~NITROANILINE

4,6-DINITF~O·2·METHYLPHENOL

4·AMINOBIPHENYL
~BROMO~H~NY(PHENYlETHER

·4·CHLORO·3·METHYLPHENOL
4,CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER,
4-NITROANILINE
4-NITROPHENOL,
4-NITROQUINOLlNE·1·QXIDE
5·NITRO·O-TOLUIDINE
7,12·DIMETHYLBENZCA)ANTHRACENE
A,A-DIMETHYLPHENETHYLAMINE ,
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE

,Minimum I Maximum'
'., Non-detect Non-detect

'Units I Cc)ncentration(2) Concentration(2), ,

" UG/KG la.~~~7~~.'~\3:~;1~~
'UG/KG I 71.7 I 301
UG/KGI 71.7 I 301
,UG/KG Ilt-f.i?~i7~1f~&~~RT~~.3'Q1~

KG I "IW$li'~""'3''0"-Wii\l:$;jj§('@.liUGI 71.7 ,'i\'.f<\;f,\~~l\ ,·mt.m-,{';:-"\S~

UG/KG 1 ' 3.63 I 111
UG/KG I 71.7 I 301,
UG/KG I '71.7 I 301

I'UG/KG I 71.7 I 301
"UGlKG I ' ,71.7 1 ' 301

UG/KGI 71.7 I, 301
UG/KG I 71.7 I 301
UG/KG I ' 71:7 ' I 301
UG/KG I

j"'fijli:'\il~jj:'''''·:.fl-·~.om\l~-?'''''1I~"'iill'm:.''· . ·.''''!IF·~"b,··O' , " i<W)i$\tll.Wl\%'i"~l~\~*f.~~~I~tWl!l'.w;,~$,~I34t.\l.i1(t0\m.\lli

UG/KG I 71.7 . I~Ul~~Eti1J!~
UG/KGI71.7 1 301
UG/KG I 71.7 1~~~!'$:0mffilrlJlJ1B

UG/KG 1 ~~"':':i1f.;""~~'i11lit!\c1,N,jJC,*,~I,~o"":~i\o<#,i~t.Wtl{~,:;'~}'61fJ.~;~.Hf.fr.',·ffr;;~;JIDR,?,-2');mtI~:i~!V!i1*rt9\;1A!if~~f..~~\l!~

UG/KGI '. 7L7 1'301
U,G/K~I> 71.7 I ,301
UG/KG I .71.7 ,I 301
UG/KG I 71.7 1 301
'UG/KGI 71,.7 ' I 301
UG/KG I ,71'.7, ' I 301
UG/KG I 71.7 1~~3.0i1~~

UG/KG I 71.71 301
UG/KGI 71.71 301

; I UG/KG I" 71.7 I 301
UG/KGL 3.63 1 111
UG/KG I 3.58 I 27.5
UGtKG I 71.7 I 310
UG/KG ,1~~0I!\\llto.""~m.'f!,.£<i\"~~Ii\;'1'~iY\~J:~,' 3"','"oli@$':'\'i;l.olt. 1,~~J~~b.~f.tl' ;l:lt~~~~l:'3-"'~r.: ~VJ1.'df,;.Ij~it,\JJ'Uj~."'l~

,.' •

Laboratory
TV

67
67
67

'67
67

0.25
67
67
67
67
67
67
67
67
67

67
,67
67

, 67

67
67
67
67
67
67
67
67
67

0.25 '
0.25
67
67

Laboratory
RL
670
330

,330
330

, 330'
6.7
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
6.7
6.7
330
330

Risk-Based
Target
Level(3)

60.9
1170
596
12.2,
243

3240
40400
3030
1700
1600
.J4)

3,490
646
53

77.9
.J4)

144
3.05
.J4l

7950
1100
.)4)

,.)41

.)4)

122
8730
16300
61000
130000
130000
300000

56.8

•



•
: ,"

, TABi •

SOIL MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU 15 (ROAPS AND GROUNDS) (1,2) ,

NSVVC,CRANE, ,
'~RAN.E, INDIANA, ,

,~~GE 3 OF.?

•

..

" ", '

Minimum Maximum Risk-Based
,Non~detect Non·detect Laboratory Laboratory Target

Fraction Parameter Units Concentratlon(2) , Concentration(2) TV RL ' Level(3)
, .

ANTHRACENE l.JG/KG 3.63 15.6 0.25, 6.7 51000,
ARAMITE UG/KG 71:7 301 67 330 19000
BENZO A ANTHRACENE UG/KG 3:63' 15.6 0.25 6.7' 620
BENZO A PYRENE, UG/KG 3.63 27:5 0.25 6.7, 62
BENZO B FLUORANTHENE UG/KG 3.63 27.5 0.25 6.7 620
BENZO GjH,I)PERYLENE UG/KG 3.63 27.5 0.25 6.7 .119000
BENZO K FLUORANTHENE , UG/KG 3.63 27.5 0.25 6.7 380
BENZYL'ALCOHOL UG/KG 71.7 , 301 67 330 48000
BIS 2-CHLOROETHOXY)METHANE UG/KG , , 71.7 301 67 330 ' 302
BIS 2-CHLOROETHYL)ETHER UG/KG ~&'Wi7.411}ti!~1lit1~~~~~~~~l$.<DA1ii[~ 67 670 0.7
BIS 2·ETHYLHEXYL)PHTHALATE UG/KG 71.7 301 67 330 925
BUTYL BENZYL PHTHALATE UG/KG ,71.7, ,;r~~$Pt1~1i~%i 67 330 239
CHLOROBENZILATE UG/KG ,71.7 301 67 330 1800
CHRYSENE, , ,UG/KG' 3.63 ' 14.1 0.25 ' 6.7 4730
DIALLATE UG/KG 71.7 301 67 330 452
DIBENZO A,H)ANTHRACENE ,,' UG/KG 3.59 ~~jl.{iii~!I· 0.25 6.7 62
DIBENZOFURAN",: ' UG/KG 71.7 . 301 '67 330 4900
DI ETHYL PHTHALATE, UG/KG 7.1.7 301 67 330 " 24800
DIMETHYL PHTHALATE UG/KG 71.7 301 67. 330 734000
DI·N·BUTYL PHTHALATE ' UG/KG ' 71.7 ' ltlih~fi'a;(i)jjEf~1!f~ 67 330 ' 150
Dl-N·QCTYL PHTHALATE ' UG/KG 71.7 301 ' 67 330 709000
DIPHENYLAMINE 'UG/KG , 71.7 301 67 330 1,010

ETHYl. METHANE SULFONATE UG/kG . il:i 301 67 330 ..l4)

FLUORANTHENE UG/KG ' 3;7 4.3 ' 0.25 6;7 122000
FLUORENE UG/KG 3.63 111 ' 0.25 6.7 122000
HEXACHLOROBENZENE UG/KG 71.7 tm~~!:3:li)11~!lI~~ , 67 330 199
HEXACHLOROBUTADIENE UG/KG ~~7t~1~41tU~~~~$:0.11;I~It~!ij 67 330 39.8
HEXACHLOROCYCLOPENTADI ENE UG/KG 71.7 301 67 330 755
HEXACHLOROETHANE UG/KG 71.7 301 ' 67 330 596
HEXACHLOROPROPENE UG/KG 71.7 301 67 330 • .l4)

INDENO(1,2,3-CD)PYRENE ' UG/KG' 3.63 27.5 0.25 6.7 620
ISODRIN UG/KG t,~$~,B7tli~~~~vg~-3'$~1~~ 67 330 3.32

'."



TABLE H-4

SOIL MINIMUM AND MAXIMUM NON-DETECT VALUES

SWMU 15 (ROADS AND GROUNDS)(1,~)
NSWC CRANE,

". CRANE,.INDIANA .

PAGE40F7

Rlsk·Based
L.ab·oratory Laboratory Target

TV RL Level(3)

67 330 5300
67 330 9940
67 330 .32.7
67 330 2780
67 330 315

0.25 6.7 , 99.4
"".'.'i~,~lt>ol"Jj~_";loiO~'~\VI;' ~__.'~·,:>,,",,-,v..-.~';<·."'CU·1'f:;.'<;"I1,-.~U 67 330 3.2

•.• ~"" ._~~tr;~.I" ,~.............",...._..o.:: ....·,-.'~ ....J ... ,!,'.>'r'..H.I:'l'."
67 330 0.0321

,.. ~..e'it;o.!l~{'tm:_,,",.y:.t_I;";;!l;.~';/'S;M.:lJ,,,;~e 67 330 240
...(,~."'_ 1i"m:::~"''''~':<'.1H~1!''p.L'~'''' ."'TO!!""-""'jr_.'-".~")r,-,W,~,;:i!.r.!'; 67 330 69"ftJl7.l'I.:nl:l.\::~',::t)!,'li:-&;::'.""l·./' t~~~"'::-:':';{.1!{"'li;;:."".:'o"'I'·~i""'f.'jI;ir,;.t~1l

- . - - . NA NA NA
67 330 0.0321

. I,. I ~- , .67 330 .)4)

.-i.:.i£i!_~i::j~t;;..Fil';iT,f;:'<l'~l:;illf-i.\i«("""";';''''~r;;;,ttJ''A'., ..<:n.!i'''';~ 67 330 6.65
67 330 12.6
67 330 152
67 . 330 2000
67 330 . 40

67 330 497
67 330 '• .'4)

67 330 1900
67 330 11700

0.25 6.7 13000
67 330 56000
67 330 13.6

0.25 6.7 78500
67 330 1030
67 330 404
1 3 53
1 3 1900
1 3 7
1 3 30

Minimum Maximum
'Non~detect . Non-detect.

unfts I Conceritr~tlon(2) Concentration(2)Parameter

O·TOLUIDINE lUG/KG 171.7 I 301

PVRIDINE IUG/KGI 71.7 I 301
PVRENE I UG/KG I 3.7 ' I 4.3

I.S0SAFROLE: lUG/KG /71.7 1301
ISOPHORONE' I UG/KG I 71.7 I 301

PHENANTHRENE' I UG/KG I . 3.7 I 4.3
PHENACETIN I UG/KG I 71.7 1 301
PENTACHLORONITROBENZENE I.UG/KG I 71.7 /' 301

METHYL METHANE SULFONATE I.UG/KG 1 71.7 I 301

PENTACHLOROBENZENE I UG/KG I . .71.7 1 301

N·NITROSOMETHYLETHYLAMINE . ' IUG/KG 1~J'Ji!!Jj,'fi7Jj~7'¥~.li~ftlw1.~3.~~1~~· .

p:(I5TME-fRvLAMINOjAZOBENZENE . -~I UG/KG 1~~.iZ:~1i1~.~~~.$:0:;mt1l\~.

METHAPYRllENE lUG/KG 171.7 1.301 .
KEPONE -~ - .--- ·1 UGIKG l~lI.if'ti\1l;~7~liilflN~~~~.$~~~~~~~

1,1,2·TRICHLOROETHANE I UG/KGI . 0.796 I . 1.48

PRONAMIDE·. . lUG/KG li~il%:1~7jl.~.'l~~~JlM1,~'1:

SAFROLE ~ "~.~... . LUG/KG I. . 71.7 1301

1,1,2,2-TETRACHLOROETHANE . lUG/KG 1 0.796 1 . 1048

N.NITROSODIETHVLAMINE VG/KG ~~"w'{;iI;t~'IJ.·i7.j~i!:_lili:iIlll'Jft¥1ai%§)iiJ#J'l·A:i~m.\P1i

N·NITROSODIMETHVLAMINE UG/KG _1l~l:ciW~~~1~2~!~~;';:V~1~~~w.
N.N1TROSO,DI.N~BUTYLAMINE UG/KG. . 717 1~W;,it)l~":lI1l·H*'",;;il'Jj'i;;1a

N·NITROSO.DI~N·PROPYLAMINE"UG/KG ~ti:~l&l",',m""i",,,,,,,,,,,<,,",,,,,,<,,,,,,,,:.,,,,",w"m,,,,m,,,

N·NITROSODIPHENVLAMINE· U~!KG/1J I;;U1

PENTACHLQROETHANE I UG/KG I 71.7 1301

..NAPHTHALENE I UG/K<3l
c

-- 3.63 .~1~~1.~~1

'PHENOL I UG/KG I 71.7 I . 301

-rO,O,O-TRIETHYLPHOSP.HOROTHIOATE I UG/KG I 71.7 r~a$d1m:r~t1

N'-NITROSOMORPHOLINE··UG/KG 71 7 I ':l()1 .

.[N·N ITROSOPIPERIDINE UG/KG t .Jlil:!"(;;]J':l'(J~l.lli.[\'\j,'!i~ ~~~.!!\il.I:I~UP'.Ji_%"~

N-NITROSOPVRROUDINE. UG/KG .~1~i41~m,~1;. '~-a:Gl];:''';,··

VOC' . 11,1,1',2-TETRACHLOROETHANE' 0.796 1.48
1,1,1·TRICHLOROETHANE 0.796 1.48

Fraction

i.•

.:.",

""'.•\.
~ •
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TABle

SOIL MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU 15. (ROADS AND GROUNDS) (1,2)

.' NSWC CRANE,

CRANE, INDIANA

-PAGE 5 OF 7

e

Minimum Maximum Risk-Based
Non-detect Non-detect Laboratory Laboratory Target

Fr,actlon Parameter Units Condentration(2)' Con~entratlon(2) TV RL Level(3)

1,1"DICHLOROETHANE LlG/KG 0.796 . 1.48 1 3 5600
1,1-DICHLO"ROETHENE LlG/KG' 0.796 1.48 1 3. 58.

. 1,2,3-TRICHLOROPROPANE LlG/KG . 0.796 1.48 1 3 5
1,2·DIBROMO-3~CHLOROPROPANE LlG/KG 0.796 . 1.48 1 3 19 .

1,2~DIBROMOETHANE LI.GIKG 0.796 1.48 . 1 3 6.9
1,2.DICHLOROETHANE LlG/KG . 0.796 1.48 1 3 24
1,2·DICHLOROPROPANE LlG/KG 0.796 1.48 1 3 30
2·BLlTANONE. .' LlG/KG 0.8 1.48 1 10 35000

- 2·HEXANONE
..

LlG/KG 0.796 1.48 1 10 12600
3~CHLOROF'ROPENE .. LlG/KG 0.796 1.48 1 10 13.4
4~METHYL·2~PENTANONE, ·LlG/KG 0.796' 1.48 1 10 20000
ACETONE ..' LIe/KG 0.'8 42 1 10 2500
ACETONITRILE·' . LlG/KG 31.8 59.4 40 80.: 1370
ACROLEIN' LlG/KG [lf~.0J~9-:t~.RJ!l!~ ~~.fgjft'4ar.it~%t1~ 1 10 0.27
ACRYLONITRILE LIe/KG 0.796 1.48 1 10 23.9
BENZENE LlG/KG 0.796. 1.48 ,- 3 34
BROMODICHLOROMETHANE LlG/KG 0.796 1.48 1 3 510
BROMOFORM LlG/KG. 0.796 1.48 - 1 3 15900
BROMOMETHANE LlG/KG 0.796 1.48 1 3 235
CARBON DISLlLF;IDE .:. LlG/KG 0.796 1.48 1 3 94.1
CARBON TETRACHLORIDE LlG/KG

..
. 0.79.6 1.48 1 3 66

CHLOROBENZENE . LlG/KG 0:796 1.48· 1 3 .1300
CHLORODIBROMOMETHANE LlG/KG· 0.796 1.48 1 3 1,100
CHLOROETHANE .' .LlG/KG 0.796. 1.48 1 3 650
CHLOROFORM '.

., .. 'LlG/KG 0.796 1.48.· 1 3 470
CHLOROMETHANE LlG/KG 0.796 1.48 1 3 1200
CHLOROPRENE LlG/KG 0.796 1.48 NA NA NA
CIS·1,2·DICHLOROETHENE LlG/KG 0.796 1.48 1 3 400
CIS-l,3·DICHLOROPROPENE LlG/KG. 0.796 1.48 1 3 780
DIBROMOMETHANE . LlG/KG 0,796 1.48 1 3 65000
DICHLORODIFLLlOROMETHANE .LlG/KG 0.796 1.48 1 3 39500

. ETHYL METHACRYLATE LlG/KG . 0.796 1.48 1 10 30000
ETHYLBENZENE LlG/KG 0.796 1.48 1 3 5160



Mln.lmum Maximum Risk-Based
Non·detect Non,detect Laboratory Laboratory Target

Fraction Parameter Units Concentratlon(2) Concentratlon(2) TV RL Level(3)
ISOSUTANOL ..... 'UG/KG . 31.8 '. 59.4 40 80 20800

· METHACRYlONITRILE UG/KG 0.796 1:48 1 10 57
· METHYL IODIDE' ·UG/KG 0.796 1.48 1 10 1230

METHYL METHACRYLATE UG/KG' 0.796 1.48 1 10 984000
METHYL TERT,BUTYL'ETHER UG/KG 0.796 1.48 1 3 180
METHYLENECHLORI DE UG/KG . 0;891 10 1 3 23

..'PROPIONITRILE UG/KG 31.8 t~~59~4.~'\i~ 40 80 49.8"
STYRENE: UG/KG 0.796 1.48 1 3 3500

.TErRACHLOROETHENE ·HG/KG 0.796 1.48 1 3 58
TOLUENE '. UG/KG 0.796 1:.48 1 3 5450.
TOTAlXYLENES 'UG/KG 0.796 1.48 1 3 10000
TRANS·1,2·DICHLOROETHENE .UG/KG . '. 0;796' 1.A8 1 3 680
TRANS·1,3-DICHLOROPROPENE UG/KG· 0.796 .' 1.48 1 3 780

·TRANS~t,4-DICHL.QRO-2-BUTENE.· UG/KG 0.796 1.48 NA NA NA
· TRICHLOROETHENE' UG/KG 0.796 1.48 NA NA NA
TRICHLOROFLUOROMETHANE UG/KG 0.8 1.48 1 3 16400

/ VINYL ACETATE UG/KG 0.796 1.48 1 10 2300
. VINYL CHLORIDE UG/KG 0.796 1.48 .1 3 13

PEST/PCS 4,4'·000.
. .

UG/KG 1.51' . 1.75 1.65 3.3 758
. 4,4'·DDE· WG/KG 1.5·1 1.75 . 1.65 3.3 596

4,4'·DDT UG/KG 1.51 1.75 1.65 3.3 3.5
ALDRIN UG/KG . 0.729 . 0.843 0.85 1.7 3.32
ALPHA-SHC UG/KG 0:729 0.843 0.85 . 1.7 7.2
ALPHA·CH LOROANE . UG/KG 0.729 .0.843 0.85 1.7 224
AROCLOR-1016 UG/KG 1l'~~~((1)~11\f.J~~~ ~~B\1~1~7~J:~~~ 250 16;6 0.332

. AROCLOR-1221 UG/KG m"~f01f,1'j\1ll&"'~ ~~l~~b1\'kjl;~"~M 250 . .16.6 0.332
AROCLOR-1232

...... .,., ..."."."' ..... '~."...•
250 16.6 0.332UG/KG flll\\111i'j'Jl0~~'11W~1 f"~.1~1\~i~(,

AROCLOR·1242 UG/KGII"'IIl! ,r"'- 250 16.6 0.332
• ", > ••/:,:~~.~. 1~~lf:, "' ., ?t~";. " ~~~:8:; '.f!

AROCLOR-1248 UG/KG .' .." ifl~$?fll~~ ~.~,~1@1f;Vt,l{i.~ 250 16.6 0.332 .
AROCLOR·1254 UG/KG ·1~.f;.~$l1(G)ll~'~1 ~'~~11\1l;\r7.'$i¥j~!i 250 16.6 0.332
AROCLOR-1-260 UG/KG R~~1f(!1~~;~;\YI~1J ~~':i~~11~lll'~'~il~ .250 16.6 0.332
SETA-SHC. UG/KG . . 0.729 0.843 0.85 1.7 3,98
DELTA-SHe' UG/KG 0.729 . 0.843 0.85 1.7 . 90

,;.
. "-'

TABLE H·4

SOIL MINIMUM AND MAXIMUM NON·DETECT VALUES
SWMU 15 (ROADS AND GROUNDS) (1,2)

. 'NSWC CRANE, .

CR.ANE, INDIANA
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• _-, ""TABI •

SOIL MINIMUM AND MAXIMUM NON-DETECT VALUES

SWMU 15 (ROAPS AND GROUNDS) (1,2)

NSWC C"RANE,
CRANE, INDIANA

PAGE 7 OF 7

•
Minimum Maximum Risk-Based

Non-detect Non-detect Laboratory Laboratory Target

Fraction Parameter Units Concentratlon(2) Concentration(2) TV RL Level(3)

" DIELDRIN UG/KG 1.51 1.75 1.65 3.3 2.38
ENDOSULFAN ,I UG/KG 0.729 0.843 0.85 1.7 119
ENDOSULFAN II UG/KG 1.51 1.75 1.65 3.3 119
ENDOSULFAN SULFATE UG/KG 1.51 1.75 1.7 3.3 119
ENDRIN UG/KG 1.51 1.75 1.7 3.3 10.1
ENDRINALDEHYDE UG/KG 1.51 1.75 1.65 3.3 10.5
ENDRIN KETONE UG/KG 1.51 1.75 1.7 , 3.3 10.1
GAMMA·SHC (LINDANE) UG/KG 0.729 0.843 0.85 1.7 5
GAMMA·CHLORDANE UG/KG 0.729 0.843 0:85 1.7 224
HEPTACHLOR UG/KG 0.729, 0.843 0.85 1.7 5.98

./
HEPTACHLOR EPOXIDE UG/KG 0.729 ",0.843 0.85 1.7 53
METHOXYCHLOR UG/KG 7.29 8.43 8;5 17 19.9
TOXAPHENE ". UG/KG 19.1 22 85 170 119

1 Only results with validation qualifiers that contain a "U" are tallied.

2 Highlighted ,values (yellow when reproduced In color and gray when reproduced in black and white) exceed laboratory RBTLs.

3 Rlsk·based target le~els are taken from Table 1'·5 of the SWMUs 8, 15, 18, "19, 20,and OGTSL QAPP (TtNUS, 2004) and are subject to change.

4 Rlsk·based target level Is not prOVided because human health or ecological risk-based criteria were not available for this compound.
, .

'",

HERB =Herbicides

M =Metals;total

MG/KG = mllllg'rams per kilogram "

NA =Not applicable

PEST/PCB: Pesticides/polychlorinated biphenyls

SVOC =Semivolatlle organic compounds

UG/KG : micrograms per kilogram

VOC =Volatile organic compounds .. , .,.. .--.
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Fraction'
HERB

TABle

SURFACE WATER MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU15 (ROADS AND G~OUNDS) (1,2) ,

, NSWC CRANE,'
C~ANE; INDIANA

PAGE 1 OF 9

Risk-
,Minimum Maximum Based

. . Non-detect Non~detect Laboratory Laboratory Target
Parameter IUnitsl Concentration(2) ,Concentration(2) TV RL Level(3)

?.4,5-T . -, , ' IUG/LI 0.04 I 0.04 1 0.04 I 0.08 I 360
2,4,5~TP(SILVEX) (UG/LI 0:04 . 1 0.04 I 0.04 I 0.08 I 30
2,4-D. " . I UG/LI , 0.04 I . 0.04 I 0.04 I 0.08 I 220
DINOSEB " IUG/L1 " . 0.04 1 0.04 I 0.04 I 0.08 I 0.48
HEXACHLOROPHENE < I UG/LI .0.025 I 0.025 I 0.013 I 0.027 1 0.228
PENTACHLOROPHENOL " IUG/LI ,0.013 I 0.013 I 0.25 10.5 " 0.56

•

Metasl, Total IALUMINUM: I~ 41.6",1 41.6. I: 2.6 I 50., 36000 I
ANTIMONY. . UG/L .0.19 0.59 0.1 1 6
ARSENIC 1UG/LI~~!{~~~~pl1IWlt~I~.~~~~~f~$1 0.2 1 1 I 0.045
BERYLLIUM 1UG/LI .0.02 I . 0:2 I 0.1 I 1 I· 3.6
CADMIUM. IUG/LI 0:06 ,lrl!~~K$YJ~WjJ~l. 0.7 I 1 I 0.15
CHROMIUM I UG/U . 0.42 I 1 1 0.1 1 1 I 42
COBALT ~ IUG/LI 0.16' . .I 1.2 I 0.1 -I 1· I .24
COPPER. LU.G/LI 1.1'" 1 1.1 I 0.1 I 2 I 1.58
IRON .', .... \ . ,llJG/LI.· 4'1 1,49.9 . 1 3.9 1 50 I 11000
LEAD IUG/LI 0.279' I 0.633 ' I 0.1 I 1 I 1.17
MERCURY , IUG/ll~~~~I~~I![~~fl~~~~ti2ICd~2.Illi!'~I' 0.1 1 0.2 I 0.0013
NICKEL' IUG/LI 0.88' , I 0.88 I 0.1 I 1 I 730
SELENIUM IUG/LI 0.14 ".. 0.75 I 0.4 I 1 I' 5,
SILVER, IUGlLI 0.028: 1~_~{$~~1~.1 0.1 1 1 I 0.12
THALLIUM I UG/L1. 0.043 I 0.12 1 0.1 I 1 I 2
TIN I UG/LI 0'.048 I 0.42 I 0.1 1 10 I 180
VANADIUM IUG/LI 1.1.4 ","" I 1.14 I 0.1 I 2 I 12
ZINC' ' 1UG/LI 3.51 10.6 I 0.5 I 10 I 65.7

'Metals, Dissolved IALUMINUM ~ " '.. 8.35 'I 10.6 I "2.61 50 I 36000 I
' ANTIMONY UG/L . 0.085 1.8 0.1· 1 . 6,
·ARSENIC IUG/LI~~I~r$~~~~I.B@J3,$W&:mt~1 0.2 I 1 I 0.045
BERYLLIUM ,I UG/LlO.02 I 0.14 I 0.1 I 1 I' 3.6
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Fraction Parameter

Minimum ' Maximum
Non-detect Non-detect

Unitsl Concen'tration(2) 'Concentration(2)
Laboratory

TV
Laboratory

RL

Risk
Based'
Target
Level(3)

SVOC

C'ADMIU.M I'U,,GILl 0039, 1[.Bf,j';r;#tfl~~3"G\S!~l\1{~:?*~'. .. . . " , .' . !tfr.~}1ti~~1!it,'yji_ .~"t't~I.,~'.:.r"rJlo.~

CHROMIUM' " IUG/LI ,0;32 I 1.3
.IRON", JU.c3/LI J03 1210'

" ,LEAD UG/L ,0.069 ,,0.486
" MERCURY UG/L ·iil.\j'/ii·~t;\o\~\i;;t&)lj1!~~{1¥[!\mY~1ii\'\1i2'r.l;rx;i.,tJ«;""iijIf" ., '.. . - ?Jai~~,,~~gy;r;~~'~ht({f .!.~(\~;~ml~._.4i_~·a~1i!Hm~~ .

SELENIUM UG/L 0.12' 0.55
JSILVER., ,I UG/LI .0.028 1~.Q,~1IS.~

THALLIUM I.UG/LI 0.043 I 0.13
,ITIN·:: " I UG/LI 0.048 . 1 0.56
.,VANADIUMIUG/LI ' 1.,14 I' '1..14
.ZINC . "UG/LI 3:4 I 3.4-
1.2A,5-TETRACHLo.ROBENZENE, ' IUG/L I 0.952 I 1.06
1,2.4~TRICHLOR08ENZENE IUG/LI ' 0.952, I 1:06
1,2~DICHLORo.BENZENE. IUG/LI 0.952, I 1.06,
1,3-DICHLOR08.ENZENE JUG[L 1 0.952 1·1.06
14·DICHLOROBENZENE ,I UG/LI1W\l!"*.~'F9'521tf*aW;.l1;,r¥~~~1~r0"6",*,£!!,=",m'. , • .... ' #'!l\~••• ,.•~ ..,..,,~I!lIl~ti'i!!fli,..., ,.,IlWl1~?I

'1A-DIOXANE . I.U,G/LI 0.952 I 1.06 .
l,4-NAPHTHOQUINONE ", IUG/LI0.,952 I ' 1.06
1A-PHENYLENEDIAMINE, ,I UG/LI 0:952 ,I' 1.06

1-NAPHTHYLAMINE IUG/LI 0.9'52 I 1.06
2,2'-OXYB/S(1-CHLOROPROPANE) IUG/L1~I8@I§'Zi1~II~lr~~:$,~~:~~

·2,3,4,6-TETRACHLOROPHENOL I UG/LI 0.952 I 1.06
2A',5-TRICHLOROPHENOL IUG/L! 0.952 I 1.06
2A,6-TRICHLOROPHENOL IUG/LI 0.952 1(~~t.~i~~~r&.V'J

2,4~DICHLOROPHENOL I UG/L1 0.952 I 1.06
2,4-DIMETHYLPHENOL IUG/LI 0.952 I 1.06
2A-DINITROPHENOL " I UG/LI' 0.952 I 1.06

0.7
0.1
3.9
0.1-0.1
0.4
0.1
0.1
0.1
0.1
0.5

t

50
. 1

r

50
1

0.2
1

. 1

10
2
10
5
5
5
5
5

100
5
10

5
5
5

'5

5
5
5
10

0.15
42

11000
1.17

0:0013
5

0.12
2

180
12

65.7
3

30
14
5.5
0,5
6.1
_.14)

6900
_.t4)

0.27
1.2

3600
0.96

11
100
19

2,6-DICHLOROPHENOL ' IUG/LI 0.952 I 1.06

".
:-.'

"'.', ;"

'-...,. .

.....
5

__ (4)

-~.
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Fraction

.-" ..

Parameter

Risk·
Minimum Maximum Based

Non-qetect Non-detect Laboratory Laboratory Target
Unitsl Concentrati9n(2) Concentration(2) TV RL Level(3)

2·ACETYLAMINOFL:UORENE ..
~CHLORONAPHTHALENE

2-CHIORQPHENOL'
2·METHYLNAPHTHALENE
2".METHYLPHENOL; .."

2-NAPHTHYLAMINt
2~NITROANILINE ..

2·NrrROPHENOL
2-PICOLINE
3&4~METHYLPHENOL

3,3'.;DICHLOROSENZIDINE..
3,3'-DIMETHYLBENZ.IDINE

.3..METHYLGHOLANTHRENE .
3~NITRQANIUNE' .
4;6:DINITRO"2.METHYLPHENOL .'
4~AMINbBIPHENYL

.. 4-BROMOPHENYL PHENYL ETHER
4·CHLORO"3·METHYLPHENOL
4~CHLOROANILINE .
~CHLOROPH~NYLPHENYLETHER

4-NITROANILINE
A·NITROPHENOL
4-NITROQUINOLlNE-1·0XIDE·
5·NITRO·O~TOLUIDINE

7,12~DIMETHYLBENZ(A)ANTHRACENE
A,A~DIMETHYLPHENETHYLAMINE

ACENAPHTHENE

UG/LI ./. 0.952 I· . 1.06 I 1 . I 5 I.. 535
UG/LI~i~lfll1!f(i)f:95J2ti)'{/;~f~I~\c~&)I~~~hff0'6~~~~11 1 I 5 I 0.396'.~l~".J~<.!}L._,.,,~... _.,~..-r*i1'ir;~<- ~';5mW~_~,,,_,,._~__ ~w.;..mr;~

.VG/LI 0.952 I· 1.06. I.' 1 1 5 I 24
UG/LI' ., 0.048 I' 0.056 I 0.05 I 0.1 I 5

..UG/LI 0.952 -.\ 1.06 .\ l' \ 5 I 67
UG/LI 0.,952 I 1.06', I· 1 I 5·· I .)4)

UG/LI 0,952 .1%:f~~1~~6Jr\~tll . 1 I .5 I 1
UG/LI -.' 0,952 I 1.06 ' r- 1 ,. 1-- 5 ' r---=-J4)
UG/LI " 0,952 I ,1.06' I l' I 5 I .)4)

2.5 5 25.
1 5 0.15
1 5 0.0073
1 5 0.0891

UG/U 0.952 1 1.06 1 1 I 5 1.~J4r
UG/LI 0.952' I . 1.06 I . 1 I 5 I 23

'l,JGiLi . 0:952 1 1.06 I' 1 1 5 I •. (4)

'UG/LI 0.952 '-' 1.06 . I' 1 I 5 I 1.5
UG/LI ' 0.952 I 1.06 I 1 I 5 I 34.8
UGILI .0.952 11.06 . I 1 I 5 I 150
UG/LI 0.952 I 1.06 . I 11 5 I ."]41

UG/LI 0.952 I . 1.06 I 1 I 5 I .~(4)

UG/LI . 0:952 I 1.06 I 1 I 5 I .•(4)

UG/LI 0.952 I 1.06 1 1 I 5 I •.f4
)

VG/LI '. 0.952 I 1.06 I . 1 1 5 1 2
., UG/LI••~l~:$2~~{lill~"~~@:§D~.m1 1 I 5 1 0.548
.UG/L I -.0;952 I 1.06 I 1 1 5 I 36
UG/LI '0:048 1 . 0.056 . I 0.05 I 0.1 I 38



Fraction
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Risk·
Minimum Maximum Based

. . . Non·detect. Non·detect· Laboratory Laboratory Target
.Parameter IUnitsl Concentration(2) . Concentration(2) TV _RL Level(3) .

ACENAPHJHYLENE . IUG/L10.048 . I 0.056 '. I 0.05 I 0.1 I· 370
'AC-ETOPHENONE ."-.-.-lu.G/L·1 . 0.952 I . 1.06 I 1 '-'-5--'-·)'1)
ANILINE . 1 5 4.1

'ANTHRACENE' 0.05 0.1 0.035
ARAMITE .' 1 10 2,7
BENZO A ANTHRACENE 0.05 0.1 0.025
BENZO(ATPYRENE', 0.05 0.1 0.0092.
BENZO(B)FLUORANTHENE ·!.UG/LI0;048 I 0.052 I 0.05 I' 0.1 I 0.092

"BENZ6(GYf;I)PE8YLENE -----~~llJG/LI· .,JO;048· I 0.052 I 0.05 I 0.1' I 0.26
BENZO(K)FLUORANTHENEI-U(3/L! . 0.048 . I 0.052 I 0.05 I 0.1 I 0.8

..BENZYLALCOHOL ·!UG/LI 0.952 I .' 1.06 I 1 . I 5 I 8.6
BIS{2~CHLOROE"HOXY)METHANE ··,.IUG/L/·0.952 11.06. I 11 5 I. ••(4)

·'BlS(2~CHLOR<5ETHYL)ETHER·· : -cTLlGTL'I!'~0,l~lQ~~llJ\$k~I~~J~~I' 0.9 I 5 I 0.0098
BIS(2·.ETHYLHEXYL)PHTHALATE.... ·1·UG/LI~tI..Qlt~,~~••Eal~l~~p~~1 1 I 5 I 0.3
BUTYLBI;NZYLPHTHALATE. .UG/L 1 5 23
CHLOROBENZILATE: UG/L . 15 0,25
CHRYSENE''UG/l 0.05 0.1 1.6

'DIALLATE' . .... . ,IUG/L! '0,952 1:1.06. I 1 I 5 I 1.1
DI6ENZO(A;H)ANTHRACENEI UG/L IIIjfJl~;~~eil~~~~' ~i~I~&[Q:~p..W~fi/ 0.05 I 0.1 I 0.0092
DIBENZOFURAN' . IUG/LI ·0;952 I 1.06 I l' I 5 I 4 .
DIETHYL PHTHALATE I UG/L! 0.952' I 1.06 I 1 I 5 I 110
DIMETHYL PHTHALATE' IUG/LI 0~952 I· '1.06 I 1 I. 5 I 360000

,DI·N·BUTYL PHTHALATE . LU.G/L I . .0.9521 1.06 I 1 I 5 I 9.7
DI·N·OCTYLPHTHALATE IUG/LI 0.952 I 1,06 I 1 15 I 20
DIPHENYLAMINE ,ltlG/LI 0.952 I 1.06 I 1 I 5 I 412
ETHYLMETHANE5.ULFONATE-'lJ(3/LI··-·_····O~52---·I--~1.06~-T---1'--,---S-'-1::.14)

FLU.0RANTHENE ":,TUG/L! ," 0.048 I' 0.052 I 0,05 I 0.1 I 1,9

/

FLUORENE •. rUG/ll 0.048 I 0.056 I 0,05 I 0.1 I 19

\•.
~

../.
' .
.'~~- . •



•

Fraction
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TAB'•

SURFACE WATER MINIMUM AND MAXIMUM NON-DETECT VALUES
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Risk-
Minimum Maximum Based

Non-detect Non-detect Laboratory Laboratory Target
Parameter Iunitsl Concentration(2) Concentration(2) TV RLLevel(J)

•

HEXACHLOROBENZENE' UG/L ~~;1i!$1~:~2.i~111~~}~.~0.~\~1~ 1 5 0.0003
HEXACHLOROBUTADIENE UG/L i~]1lf.O*Q$21\!1J1I,,~Ui~~\~!{~·9.i..~:iI 1 5 0.053
HEXACHLOROCYCLOPENTADIENE UG/L 0.952 1.06' 1 5 50
HEXACHLOROETHANE I UG/LI 0.952 1 1.06 . 1 1 I 5 I 4.8
HEXACHLQRQPROPENE UG/L 0.952 1.06 1 5 ••(4)

INDENO(1,2,3·CD)PYRENE UG/L ig.€J.~:@jt~~J.~~ lt~.Cil¥~iii,~~~\R;~ 0.05 0.1 0.022
ISOPRIN UG/L .~1im:€l,~9:$:~I1iJ~~~~~~ ~1~tfS~~1lf,(;)J:3~~ 1 5 0.0309

'ISOPHORONE· I UG/LI 0.952/ 1..06 1 l' 1 5 I 71
ISQSAFROLE' UG/L . 0.952 1.06 1 5 .)4)

KEPONI: .: ., UG/L f$~9:$·~I~1i~~'lIiIi~.jj!~<1l:$.~i~. 1 5 0.0084
METHAPYRILENE UG/L 0.952 1.06 1 5 ••
METHYL METHANESULFONATE 1UG/Llo.952 I 1;06 I .1 I 5 I .)4)

NAPHTHALENE I UG/LI 0.048' 10.056 I 0.05 I 0.1' I 6.2
N~NITROSODIETHYLAMINE. UG/L ltl!~I0.:~['5'2"j,ilf~~~~Ii~f~~~ . 1 5 . 0.00045
N·NITROSODIMETHYLAMINE UG/LW~~I~~~pg~~~~~• .1i!~tit9~~. 1 5 0.0013
N T OSO N 'BUT . MINE UGI ·""'.''''w.il'}'1{~·''··ill!i\F;i.~\lt<?0:f;'''·'~·'41i~·''···mi!llir&iWS. ·.NIR . ·pl· ~ YLA . •. L ~(tr;'0¥i;;;~Il"iiCilf.SS~2~~l~ 0:iiii ''ffct~"!;1~§J,eb,~~ 1 5 0.002
N~NITRo.S.O~DI·N~PROPYLAMINE . . IUG/l..r~II§~@$~~$.:2iltf&II~~~!'H~:~~~~1 1 I 5 I' 0.0096
N·NITROSODIPHENYLAMINE I UG/LI . 0.952 I .1.06 I NA I NA I NA
N..NITROSOMETHYLETHYLAMINE IUG/II"B¢:~~:R.2~'~§I~~111]f~t~~.4~1 1 I 5 .1 0.0013
N·NITROSOMORPHOLINE ·1 UG/LI 0.952 I 1.061 1 I 5 1.J4T
N-NITROSOPIPERIDINE UG/L 0.952 1.06 1 5 •.l4)

N·NITROSOPYRROLIOINE UG/L iW);1f-i[Qt$.Q2gl~'~~i~ff.~§$a~~~ 1 5 0.032
O,O;O·TRIETHYL.PHOSPHOROTHIOATE UG/L~"~(~1!;!$:~~~~~~1lr0:6j.~ . 2.5 5. 0.0038
O·TOLUIDINE 1UG/LI~XG>!~:$~.~~II~~ff~€l.t3.~~/ 1 1 5 '1 0.28
P- DIMETHYLAMINO AZOBENZENE 1.06 1 5 1.65
PENTACHLOROBENZENE _~f.0.$~llil·1 5 0.019
PENTACHLOROETHANE 1.06 1 5 .• 4

.t.;

I"

:".'.: ':.."::
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SWMU 15 (ROADS AND GROUNDS) (1,2)

NSWC CRANE,
CRANE,INDIANA,

PAGE 6 OF~~f '

" I

Fraction

VOC

Risk-
Minimum Maximum Based

. . Non~d.etect, Non-detect Laboratory Laboratory Target
.Parameter , Units' ' 'Concentr~tion(2) Concent'ratlon(2) TV RL' Level(3)

PEN:rACHlORONITRQSE:NZENE "UG/L ~~~9,$g~i'l,~Ji:I.;~' ~~0;'~ftBifi ' 1 5 0.26 I
PHENACETIN UG/LO.952·' 1.06 1 5 . .<4)

'\PHENANTHRENE'",.'IUG/LI ',0.048 I' 0.052 I 0.05 I 0.1 I 3.6
'PHENOL .••. , ,'1UG/LI . 0.952 ' I 1.06 I 1 I 5 I 180
PRONAMIDE, ' " "UG/LI, 0.952 I' 1.06' I 1 I . 5 I 2700
PYRENE IU.G/LI· 0;049 I .'0.052 I· 0.05 10.1 I 0;3
PYRIDINE .' IUG/LI 0.952 ' I 1:06 I 1, I 5 I 36
SAFR0.LE'. I UG/U 0~952 '. I 1'.06 I' 1 I 5 I .J'l

l

1,1,1;2~TETRACHLOROETHANE IUG/LI 0.3 . I 0.3 I 0.3 I 1 I 0.43
1,1,1-TRICHLOROETHANE 0;3 1 76
1;1 ,2,2~TETRACHLOROETHANE 0.3 1 0,055
1,1,2-TRICHLOROETHANE . 0.3 1 0.2
1,l~DICHLOROETHANE ' ,I UG/L I ,0,3 . I 0.3 I 0.3 I 1 I. 47
1,1.DICHLOROETHENE 0.3 1 7
1,2,3~TRICHLOROPROPANE 0.3 1 0.0056
1;2-DIBROMO.3"CHLOROPROPANE.0.3 1.0.0016
1,2-QIBRQMOETHANE 0.3' l'0.00076
1,2-DICHLOROETHANE ' 0.3 1' 0.12
1,2"DICHLOR-OPRORANE .- IUG/Lr."~~~.{I~.f1.~qll"AI 0.3 I 1 I 0.16

'. 2-BUTANONE " ,IUG/L! .•0.5 I 0~5 I a,s I 5 I. 1900
2-HEXANONE ' I UG/LI 0.5 .' I - 0.5 I 0.5 I 5 I 99
3-CHLOROPROPENE I UG/LI 0.5 I" . 0~5 10.5 I 5 I 1800

'.4·METHYL·2·PENTANONE' 'I UG/LI .·05' 1 ,0.5 '. I. 0.5 I 5 I 160
ACETONE I UG/LI ' 0.5 .' r 0.5 I 0.5 I 5 . I 610
ACETONITRILE' IUG/U ' '20 I" 20 I 20 I . 40 I 100
ACROLEIN 1UG/LI.tt"'.lDl$r~~JE'lQI~~"1 0.5 I 5 I 0.042
'ACRYLONITRIL;E----------- . IUG/L.ijjlll~~I-~lltJ;fim$,~••1 0:5 I. 5 I 0.039
BENZENE I UG/LI 0.3 I 0.3 ' I 0.3 I 1 I 0.34

c. ...: (,. •
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" ' ..." Risi<-
, Minimum Maximum Based

.. Non·det~ct Non-deteqt Laboratory Laboratory Target
Fraction ' Parameter Units CO'nCel1ir~tion(2) Concen'tration(2) TV RL Level(3j

BROMODICHLOROMETHANE, ' , UG/L R~1f\.!D2la'ii,l;f,~~~~.~~li%~ 0.3 1 0,18t, ,~~N~ ,_~_'.;,,_~~,;j:;lli' •... :c'1A i ~f.~. ~,1. @,~9.J~' ;i~: .

BROMOFORM, .. " UG/L 0,$ 0.3: 0.3 ,1 8.5
BROMOMETHANE ,UGiL 0.3 " , 0.3 0.3 1 8.7
CARBON DISULFIDE. UG/L 0.3 : 0.3 0.3 1 1'5
CARBONTETRACHLORIDE , UG/L ~~.0jT3JL~lfl£ 0.3 1 0.17Ib.,:ll ~,.t~~ "\!,;.,, !~i.,:M'~ 'f.-,ft.

CHLOROBENZENE UG/L ,,0.3 0.3 0.3 ' 1 47
CHLORODIBROMOMETHAN.E UG/L §iI,g~I'~ll:('>;<'¥§8 "·!i.~ffll·'I#,I~"~ 0.3 ' 1 0.13' ~~,!:l, '·".Q;~8 .' ,'6~""( il" "''' jll;"a, Mil! •' ... jT"-.~,,._.:ei.<. '.... _ ',.. I. ,_, .F

CHLOROETHANE ., .... UG/L 0.5" 0.5 0.3, 1 4,6
CHLOROFORM , .. ,UG/L 0.3 0.3 0.3 1 6.2
CHLOROMETHANE

' .. UG/L' , 0,3 0.3 0.3 1 1.5
CHLOROPRENE UG/L 0.5 . 0.5 NA NA ' NA
CIS-1,2~QICHlOROETHEN~ UG/l '0:3, 0.3' 0.3 1 61
CIS~,1;3·DICHLOROPROPENE UG/L 0;3 0.3 0.3 , 1 0.4

, DJBRQMOMETHANE UG/l : 0.3 0.3 ' 0.3 1 61
, DI,CHLo.RaOIFltJOROMETHANE ' UG/L, 0.3 0.3 0,3 1 390
ETHYLMETHlACRYLATE UG/L 0.5 0.5 0.5 5 550
ETHYlBENZENE '

....
UG/L 0.3 0;3 0.3 1 ' 2.9

ISOBUTANOl ' UG/L 20 20 20, 40 1800
METHACRYL:ONITRILE

...... ,:; .. ,

UG/l 0.3 0.3 ,0.5 5 1
METHyL IODIDE ,'-' "

UG/l ' 0.5 0,5 0.5 5 •• \4)

METHYL METHACRYLATE UG/L ' O.p' 0.5 0.5 5 ',1400
METHYL TERT·BUTYL ETHER UG/L 0.5' 005 0.5 1 13
METHYLENE CHLORIDE , , " UG/L 0.3 , 0.3 ,,0.3 1 4.3

PRQPIONITRILE UG/L ' '20 20 20 40 .)4)

STYRENE UG/L ,0.3 ' 0.3 0;3 1 " 32
TETRACHlOROETHENE UG/L

.
0.3 0.3 0.3 1 0.66

, TOLUENE' 'UG/L' . :'-'·0.3 0.3 0.3 1 253
TOTAL XYLENES UG/L 0'.3 0.3 '0.3 1 27
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Risk-
Minimum Maximum Based

Non:detect Non-detect Laboratory Laboratory Target
Parameter IUnitsl Concentration(2) Concentration(21 . TV RL Level(3)

'TRANS-1,2-DICHLOROETHENE . IUG/LI 0.3 I· .0.3 I' 0.3 I 1 I 100
TRANS-1,3-DICHLOROPROPENE IUG/LI· 0.3 I :0.3 I 0.3 I 1 I 0.4
TRANS-1,4-DICHLORO-2-BUTENE IUG/L1 0,5 . I . 0:5 1 NA I NA I NA
TRICHLOROETHENE ..... '. '·UG/L1 0.3 I 0.3 I NA 1 NA I NA
TRICHLOROFLUOROMETHANE IUGILI 0.3 . I 0.3 I' 0.3 I 1 I 1300
VINYLACETATE . 1UG/L1· 0:5 I 0.5 . I 0.5 1 5 I 410
VINYLCHLORIDE . . I UG/LI .0.3 I 0.3 1 0,3 I . 1 12
4,4'-DDD '. . .UG/L ,0.048 . 0.057 0.05 0.1 0.28

/4 4' DOE . UG/L . '."~ . ·w· "Yl\£_Ii*!i;!i~ ijW·iSR"!!ml~~'. '1'4ill1il\\titX . . . E
I - .. :'.., .. . ~. ,~1,(\),~:aJ)?tli-:tiii!i~'\ll ~\i¥~lli~f.~S-~"ll!*~mliJ;!lt 0,05 0,1 4.5 -0.9

:14,4'-DDT . . '. UG/L ~i\Dll@§¥)~SJ~fl~~.R€l~~$;L'~'lJml 0.05 0,1 1.1 E-05
A· L'0 RIN'" UG/L 1f"'~~I\i1lW'Pt· 'W' '2-r."'W,~;llii!iN1 '''{!liI1llh';\yl',~~'''' ;':iIiffii%lmlFi" 0 .. .., '., . ff1_i¥"":wi,~,,Q~i~~\illM~it~~~~~af"::f'W"'~ 0.025 0,05 O. 04
ALPHA-SHC . UG/L 1~.!;i(~I,~~~.J~liliHI!iP~L@J([2·~li{. 0.025 0.05 0.011
ALPHA-CHLORDANE -~ .----- . .. I(JG/Lr'••~lW:S~.l;I[$Wl~"~~~~;fl~.1 0,025 I 0.051 0.0043
AROCLOR-1016' .. IUG/LI~~f~!t••II\I\..t\i,~~$:$I.al· 0.25 1 0.5 10.00012
··AROCLOR:122:t7-ILJG/LI.fi,lril\{ijr2~~_I~!"{~~~SSK\f,~if!~1 0.25 I 0,5 10.00012
AROCLOR~1232 -- . .' I.UG/LI~"'.r€1J.2~~••lll.~-?·e:5.fl!lI!~1 0.25 I '0,5 10.00012

IAROCCOR·1242 '--. ~--.·IUG/LI~.~~~g~~3R.lri....:¢r2:e:$j~1RI'0.25 I 0,5 10,00012
AROCLOR~1248 , IUG/L lil'tIII{~11••III'.Ilt@j~:a~~1.,I1 . 0.25 I 0.5 r 0.00012
AROCLORi1254 ' .'JUG/LI~~~2~"'I~Ji~([~JB:~\BI 0.25. 1 0.5 I 0.00012
AROCLOR~1260 ·.IUG/LI_I:~~~~~rG~I~"1QI~~[.'f'l1 0,25 I 0,5 10.00012
BETA-BHC I UG/LI 0.024 I 0.028 I 0.025 I . 0.05 I 0.037
DELTA-BHC 0.025 0,05 0,011
DIELDRIN: 0.05 0,1. 7,1 E-05
ENDOSULFANT 0,0250,05 0.056
ENDOSULFANIII UG/Ll 0.048 1~~..Kt.(~t¥~5j~·~.1 0,05 I 0.1 I 0.056
ENQOSULFAN SLiLFATE- IUG/LI-- 0.048 1.~%tGi'j'Q~f4imil 0,05 1 0.1 I 0.056
ENDRIN',.,I UG/L '*'l'~;;;;."".w~i;i~0~8~1.~];j~~I~~;!!1;r@~0sv}t~~?'&~JfI 0.05 I 0.1 I 0,036~~~Rd_~~_<;o __~~.&I~_~, H:y.....i?*i...@.;.-,,..,, _.:._j3Jr.!N?~f1

ENDRIN ALDEHYDEqUG/lj. '; 0,0481 0.057 I 0.05 I 0.1 I 0.15

(e·
",-,=, '". ••
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SURFACEWATER MINIMUM AND MAXIMUM NON-DETECT VALUES
$WMU 15 (ROADS AND GROUNDS) (1,2)

NSWC CRANE,
CRANE, INDIANA

PAGE 9 OF 9

•

. Fraction Parameter
ENDRIN KETONE
GAMMA·SHC (LINDANE)
GAMMA·CHLORDANE.
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR
TOXAPHENE

Minimum Maximum
Non-detect Non-detect

UnitsIConcentration(2) Concentration(2)
UGI I~·~~'i~-r" r~l$iM!';l\l\~!l!lt~i.\,\~'W .~. "'!fIW"'~. L Mt~,\ll:w~!iJ1i;lD~,§;';''l'fj1l!mr"~ ~;~'Jl"'ilf,w.fiJ,,@PJ7i:~'i;1~iii\

UG/L I 0.024 lit~~Wl0ia~;lAlll

UG/L 1;;1j@~~~;'f'·2\'r.;;mjf~\¥'~Ii<ili>",,~!l.i."J:;'ir::7·1J!'~\iii:»1ii.,*'\"«t.l;f.I.oJD,..JD .. ~44>'\.U¥Jf(-fu\' ii@0iJJ,'!'@.Q,,,Eil~a~~

1
~;:.<~..,,,if,4V!\\'··~·""·~:;l'?;;1!\llTili~""'" " ... " '" """~~UG/L ~J\~i;r;.~ii~2;~a~~I\si~:iR~P':l1i;P~(!)2Bf\1lR~~~

U G IL 1mJ.j@it'lMM1f?i';\~t;I:0~!i;l»,'';f;;'@[£{I~f>'N'~,*!''''¥02''·8·t'''·'1li~~. ~'¥3g;>I;'ilfml\j:l.~:~<~tt&,j'§~4~t§~. :t'~~~M~~~t~... ·, __ .r0~itt,,~,3

UG/L [i:~l1\lirf~iAM2'"'I1:r.~;l;r.lf!iq'I~{:~ii1Mi't;i.li2'--8"'5·~i~jt'l'Wt$i(!'~a5t%.~/._.m~Wff~cl·M~;~t~ftg;~v".,.,~_:""i~'!fi:,5~

UGIL 1~i<1'JltW1J1!k'if~~~J),~11').[~1'ili~I~'\<1")~~2~8'51WifgK'.·i:f,.(;J
w,",i~#m~1J. ... ,.n.J';¥l,}t,~~,~,,:vm~ "",.;(~~_." ...• _..... 11tJ;'4~~

Laboratory
TV

0.05
0.025
0.025
0.025
0.025
0.25
2.5

Laboratory
RL
0.1

0.05
0.05
0.05
0:05
0.5
5

Hisk
Based
Target
Level(3)

0.036
0.026

0.0043
0.0038
0,0038
0.019

0.00014

1 Only results with validation qualifiers that contain a 'U' are tallied.

2 Highlightedvalues (yellow when repro.duced in color and gray when reproduced in black and white) exceed laboratory RBTLs.

3 Risk-based target levels are taken from Table 1-5 of theSWMUs 8,15,18,19, 20,and OGTSL QAPP (TtNUS, 2004) and are subject to change.

4'Rlsk-based target level Is not providecl because human health or ecological risk-based criteria were not available for this compound.

HERB =Herbicides

M = Metals, total

MF = Metals, dissolved

NA =Not applicable

PEST/PCB;"Pesticides/polychlorinated biphenyls

SVOC = $emivolatile organic compounds

UG/L = micrograms per Liter

VOC = Voiaiile organic compounds I



• TAB.•6

SEDIMENT MINIMUM AND MAXIMUM NON-DETECT VALUES

.SWMU 15 (ROA.DS ANO 9ROUNDS) (1,2)

. NSWC CRANE

CRANE, .INDIANA

'PAGE 1 OF 8

•
Risk-

' . Minimum '. Maximum Based. '

--_. Non-detect Non-detect. . Laboratory Laboratory Target

Fraction .Parameter .. "units Conceritration(2) . Concentration(2) TV RL , Level(3)

HERB 2;4,,5-T UG/KG ,. 1~56 2.27 . 1.34 2.67 . 58700
2Ai5~TP(SILVEX)

,." .UG/KG 1.56 2.27 1.34 2.67 675,
2A~D "' . UG/KG 1.56 2.27 1.34 2.67 1273
DINOSEB"

., UG/KG 1.56 2.27 1.34 2.67 14.5
HEXACHLOROPHENE ,"< UG/KG 0.982 1.43 0.45 0.9 18000

, . PENTACHLGRQPHENOL' .UG/KG· . 0.54 . 0.755 ' 0.85 1.7 3000
Metals, Total ANTIMONY, MG/KG " . 0.19 ' 1.2 0.05 0.5 31

'. BERYLLIUM . '. ' .. .. MG/KG 0:18 0.32 0.05 0.5 150
CADMIUM, '. ',' ..- .. MG/KG 0.27 . 0:3 0.35 0.5 0.99·
SELENIUM MG/KG " OJ3 0.27 0.2 0.5 390
SILVER .:,:. . ' .. ' .M.G/KG' .,0.042 \ ~. . 0.08 " 0.05 0.5 0.5

SODIUM' .' ; ;.. 'MG/KG 83.4, . 146 0.8 50 ..'4)

THALLIUM ,"
: :,.

MG/KG 0.0.4 0.23 0.05 0.5 5.2...

TIN' . ~ ... MG/KG ..0.095 0.62' 0.05 5 --
MISC .CYANIDE . ,.MGlKG 0.289 0.315 NA NA NA
SVOC 1.,2,4;S~TETRACHLOROBENZENE . UG/KG 77.4 112 ' 67 .330'· 1252

1,2A-TRICHLOROBENZENE UG/KG 77,4 112 . ..
67 330 5062.....

1. ,2-DICHLOROBENZENE ,UG/KG 77-.4 112 67 330 294
1,3-DICHLOROBENZENE 'UGIKG 77.4 112 , 67 330 1315
1A-DICHLOROBENZENE ..UG/KG . 77.4 . 112 67 330 318
1A-DIOXANE UG/KG 11.5 .' "~~1rsaliW~~~ 100 200 119~ ,_~ ~~I",.~j.~t)l.N,",,·,,~~f':~r ,.;ri~ ..
1. ,4~.NAPHTHOQUINONE UG/KG i7,4 112 67 330 ' _J4)

1A·PHENYLENEDIAMINE UG/KG. 77.4 . 112 67 670 1.2000000

1-NApHTHYLAMINE UG/KG 77.4 112 67 330 _J4)

2,2'-OXYBIS(1-CHLOROPROPANE) U,G/KG 77.4 112 67 330 2900
2,3,4,6-TETRACHLOROPHENOL . UG/KG' 77.4 112 67 330 129
2,4,5-TRICHLOROPHENOL- ' UG/KG 77.4. 112 67 330 '6100000

, .

J



.-,{~ ..

TABLE H~6

SEDIMENT MINIMUM AND MAXIMUM NON·DETECT VALUES

SWMU 15 (ROADS AND GROUNDS)(1,2)

.·NSWC CRANE.
CRAt-:JE, INDIANA

.. :~ PAGE 2 OF8

Risk-
Mini~um Maximum Based

. Non-detect. Non-<:ietect Laboratory Laboratory Target
Fraction J.iParameter I: Units I. Concentration(2) . Concentration(2) TV RL Level(3)

2,4,6.TRICHLOROPHENOL .UG/KG77.4 112 67 330 208
2,4·DICHLOROPHENOL UG/KG 77.4 1WI~~,~1f~"\I 67 330 81.7
2,4-DIMETHYLPHENOL ..•. UG/KG77.4 112 67 330 .304

.. 2;4-DINITROPHENOL UG/KG tiJ.~11t~~~.faitf2~~lrl~ 67 670 6.21
.. 2,6·DICHLOROPHENOL·- UG/KG·ri.4 112 67 330 .J4)

; ~~ACETYLAMINOFLUORENE -UG/KG,i'i'Rir(~4§r~~ ~~Th~~I;;~\I 67' 330 15.3
.. 2-CHLORONAPHTHALENE ..... UG/KG. .77.4 112 67 330 417
2·CHLOROPHENOL .UGlKG~~"Yt~~'.tl~41·."1~.~~]J 67 330 31.9

.-. 2-METHYLNAPHTHALENEUG/KG . 4.37 ·16.3 0.25 6.7 20.2
·12~METHYLPHENOL .: UG/K(3_~{0.1'~It~Lrv.~#~1f4~~j~1 .67 330 55:4

2·NAPHTHYLAMINE :UG/KG I ·77.4 112 67 330 _J4)

2-NITROANILINE ., :UG/KG- 77.4112 67330 1700
. 2-NITROPHENOL . ,UGiKG .. 77.4 ...112 67 330 .Y)
2~PICOLlNE- . ·:LJG/KG-77,4 112· 67 330 . .\4)

·'3&4-METHYLPHENOL' ~.-- - -~rDG/KG]'~1Iilllf7J.t4!'1.~II~~!~~~artzf:iI1j1~1 67 I 330 I 52.4
3,3'·DICHLORQBENZIDINE I UG/KG 177.4. I 112 I 67 I 330 I 127

.3,3'.-DIMETHYLSENZJDINE - ·-~--I·UG/KG-IE'.i'~~f~~I_~'~1T2~~~1 67 I 330 I 53
3-METHYLCHOLANTH8ENE I UG/KGI 77.4 I .. . 11.2 . I 67 I 330 I 8190000
3-NITROANILINE . 1UG/KG I .77.4 •I 112 I 67 I 330 I _-'4f

A,6-DINITRO-2-METHYLPHENOL . - I UG/KG I 77.4 'Ir~~~;l!t~1i~&1'ift11 67 I 330 I 104
. ,4-AMINOBIPHENYL .1 UG/KG I 77.4 I 112 I 67 I 330 I .•(4)

4·BROMOPHENYL PHENYL ETHER I UG/KG 1 77.4 1112 .1 67 1 330 I 1550
4·CHLORO·3·METHYLPHENOL I UG/KG I ..77.4 I· 112 r 67 I 330 I 388
4-CHLOROANILINE 1UG/KG I 77.4 I 112 I 67 I 330 I 146·

. '4-CHLOROPHENYL PHENYL ETHER ., UG/KGI:'-;·":77.4 I 112 I· 67 I 330 I _J4)

".,; .

4-NITROANILINE I UG/KG 1·.77.4 I 112 I 67 I 330 I .. (4)

~-~.

.... >:

:'.''1...._ ,.•
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. SEDIMENT MINIMUM AND MAXIMUM NON-DETECT VALUES

SWMlJ 15 (ROAPS AND GROUNDS) (1,2)

. '. NSWCCRANE

'. ',CRANE! INDIANA

PAGE 3 OF8.

e

Risk·
Minimum' Maximum Based

.. Non-detect Non-de.tect Laboratory Laboratory Target..

Coricentration(2) .Fraction Parameter Units' Concentration(2) TV RL Level(J)

4-NITROPHENOL .. ' . .. ,UG/KG 77,4 112 67 330 ._(~)

4~N ITROQUiNbLlNE·1-0XIDE UG/KG 77:4 112 67 330 . . _Yl

5-NITRO~O~TOLUIDINE UG/KG 77,4 112 67 .330 15000
7,12·DIMETHYLSENZ(A)ANTHRACENE . UG/KG 77.4 112 67 330 66400
A,A·DIMETHYLPHENETHYLAMINE UG/KG 77,4· 112 67 330 61000

. ACENAPHTHENE . ·UG/KG .4~~7 .4.37 0.25 6.7 6.71
ACENAPHTHYLENE - UG/KG 3.81 ~.~11;i16~~t~,. 0.25 6.7 5.87, " ,,:{, ,•• J,; "!;.,·,~h" -i~rf..?:ic<,.,

. ACETOPHENONE :UG/KG . 77A . 112 67 330 •• (4)

ANILINE' UG/KG "~~~~~~'""fI1~!~ 67 330 0.31~ J!L lMS,l!; •. . .•.~g:1\~. • ~.~.

ANTHRACENE UG/KG .' 4~37 4.37 0.25 6~7 57.2
ARAMITE: UG/KG 7704 .. 112 67 330 19000
BENZYL ALCOHOL " UG/KG 1~2a 17l4"'~~~fi~Ii1I~~ 67. 330 1.04. '.. .", .\. :~' %1{i(J\)L'; :W.' '_ t,,," -J! ,;:;,r.. ", .._< <tl

BIS2~CHLOROETHOXY)METHANE UG/KG 77,4 112 67 330
__ (4)

BIS 2~CHLQROETHYL)ETHER . UG/KG 77,4 112 67 670 210
BIS 2~ETHYLHEXYL)PHTHALATE UG/KG 83.2 112 67 330 182

BUTYL.BENZYL PHTHALATE UGIKG ., 77.4 . 112 67 330 1970
CHLOROBENZILATE UG/KG' .77.4 . '112 67 . 330 860
DIALLATE ..... UG/KG 77,4 112 67 330 8000
.DIBENZO(A,H)ANTHRACENE UG/KG ...3.81 16.3 0.25 6.7 33
DIBENZOFURAN - . UG/KG 77.4 88.7 . 67 330 449

· DIETHYL PHTHALATE UG/KG 77,4 112 67 330 ' 295
· DIMETHYL PHTHALATE UG/KG 77,4 112 67 330 1E+08

DI-N·BUTYL PHTHALATE UG/KG .... 77,4
..

112 67 330 1114
DI~N·OCTYL PHTHALATE UG/KG .77,4 112 67 330 40600
DIPHENYLAMINE u.G/KG .f~1t1.f1~4~lfg,~~ lIIi~"'\i~~1~2ilr". 67 330 34.6._ ,-~*~.; ~,,,~.'1>".-,~$v_~., '.>1'_'''': _~~'_':%~ ..1i)t(J<~~~~ ,'!

· ETHYL METHANE SULFONATE ·.UG/KG . 77.4 112 67 330 _)4)

-,,'



TABLE H-6

SEDIMENT· MINIMUM AND MAXIMUM NON-DETECT VALUES

SWMU1S (ROADS AND GROUNDS) (1,2)

. NSWCCRANE .
CRANE, INDIANA

PAGE 4 OF 8

Risk-
.Based

Laboratory Laboratory Target
TV RL . Level(3)

0;25 6.7 77.4
'.M• .t:f-"'~'''-'I'-.Jl.:w...o:'4l'MfiJ.;r:Uli~l'I:;::,"<~J>~rom...r:;m!f<t:'n<~l~il~l;:,!...ql{.,~gl 67 330 20

~_. ;::W-~<::'>"""'~''''~''-'''''''~ 1~.""'_'J.::I"··" _ """"'.~ .,.,.." .....".""'-,"'....."'".,':......' ....,

67 330 26.5iJ ..... I-J~T .•~"w~IIr,:;"'ri4'lt'tl'¥!Lil~.ti1!N~1t~0M',!;:~:oonMWJlit"''ioi.~~f

-- . I .. -
67 330 901
67 330 584
.67 330 .]4)

.67 . 330 55.2
67 330 432.
67 330 • )4)

.67 330 3.31
67 330 .]41

67 .' 330 _-'4)

0.25 6.7 176
67 330 . 3.2
67 330 9.5

• -"'~~\!ik!t;,·.:;,-',,;r!~'1:';;~~ ~;;J.:n~>:~ia~!1'?l:l"~,':N'.~~~~;' 67 330 24
~7!il.'r4fl~~'lL:.. ....'m1l.1t~~-4)f~~1 67 330 69_..'.!_-;l;;·.tt'>"f:::.:Ji>{:i'>{:z;... ~!>'J,B,:<: ¥.~M:..~~y..."-I'I?l'~m..;-:~~Jj~~~,~:fl"~....'«'I;\'t7.'\..;;:;;,;~-- . ~ .- . NA NA NA

67 330 9.5

67 330 . .141

67 330 .-'4)

67 330 230
67 330 2.47
67 330 2000
67 330 318·
67 330 24

Minimum Maximum
Noli-detect Non-detect

Units ,1'Concentration(2) Concentration(2),Paramete'r,

METHApYRILENE I UG/KGI77.41 112

N·NITROSOMETHVLETHVLAMINE lUG/KG 1••;"t~~~~~~/;ln'ff~WJl~~mml1~~

NAPHTHALENE .• ' . I VG/KG I 4.37 I 16.3

KEPONE 'lUG/KG l(tt'i~7~.JII1I~i.;~)n~i~llt~re~~

HEXACHLQROETHANE I.UG/KG I 77.4 I 112 '

ISOSAFROLE' IUG/kGI 77.4 '\ 112

P-(DIMETHVLAMINO)AZ08ENZENE ,I UG/KGI . 17.4 I 112

,HEXACHLOROPROPENE I UG/KG I . 77.41 ' 112

N-NITROSOPVRROUDINE . I UG/KG I 77.4 I 112
0,0,O-TRIETHVL PHOSPHOROTHIOATE IUG/KG I~JlJjf~~~.~.*'l'JlI?1~~f~~~.~4i1l1l

PENTACHLOR08ENZENE I u.G,iKG 1\{'j~(17[~~4~~j:Ili~I~:1t~~;f¥i1~1t!)~~~•.'.. ". _~ :ro~'l-¥~~u.~ .fl'..;~~~~~~ ~'(3lW~&t\J; ..k!£~1J.~tJi..; "".4 .

O-TOLUIDINE lUG/KG 177.4 I . 112

METHVL-METHANE SULFONATE lUG/kG I riA I 112

N-NITROS.ODIETHYLAMINE
N·NITROSODIMETHYLAMINE
N-NITROSO-D1-N·8UTVLAMINE
N·NITROSO~DI~N~PROPVLAMINE.

N-NITROSODIPHENYLAMINE I' 11 ~

"ISOPHORONE· I UG/KG I 77.4 I . 112

:IFLUORENE LUG/KG I '4.37 . I 4.37

'ISODRIN - ·IUG1KGtilfljj}~t.{'I?W~Wm[I,.~~11i1rgf.~

.. N-NITRQSOPIPERIDINE I UG/KG I 77.4 I 112

.. N-NITROSOMORPHOUNE I UG/KG I 7(.4 I . 112

'1HEXACHLOR08ENZENE- ~---'~- "UGlKG B\~Dr'f7~~'li1\,.~it.tiill1Ji:t~lfi~~jfu'~~~K~1i1r.,5T,~«i!{~~

,IHEXACHLOR08UTADIENE UG/KG ~iltr&a.'lZ~~~".;~f:;w~;illll.'!l?-'.I1'!!(l<J'I~'"f'Ia~'.·.;l_It'klBi/frj)>>

HEXACHLOROCYCLOPENTADIENE UG/KG If A I ll~

Fraction'

(•. .; ".

(,•. •
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, SEDIMENT MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU 15 (ROADS AND. GROUNDS)'1,2)
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•
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..,.

UG/KGI~P,i~,:~{~p~(J~IEI\~II.i~1l1f?.~··

UG/kG I. ,7t~4 . I 112
:UG/KG L" 77.4. I 112
UG/KGI 77.'4 '1,112

67 1330 1 106

67 I 330 I 49.1

67 I .330 I .J4)

67 I 330 1'.1 900
67 I 330 I .J4)

, 67 1 330 I ' ..(4)

'" 67 1 330 I 4600000

RisKo'
Based

,Laboratory ILaboratory I Target
TV RL Level(3) ,

112

UG/KG ,. 77.4 1 ' 11.2
UG/KG ' " 77.4
·UG/KG I 77.4 .

Minimum Maximum
I Non-detect Non-detect
,lJrJ,it~(I Conc~ntration(2) Concentration(2): ::.Parameter

'.

SAFROLE' '0.

PHENOL
PRQNAMIDE: "
PYRIDINE

PENTACHLORONITROBENZENE.
'P'ENTACHLOROETHANE

PHENACETIN"

Fraction

VOC 1,1,t;2~TETRACHLOROETHANE

.1,1, t·TRICHLOROETHANE·, ,
1,l,2,2-TETRACHLOROETHANE
1,l,2-TRICHLOROETHANE,·

UG/KG 1 " ,0.948'
UG/KG I 0;948

,UG/KG·I·' 0~948

UG/KG'10;~48

1.54'
1.54
1.54

. 1.54 '

1 1 3 1 3200
1 I 3 1 213
1 I 3 I 410
1, 1 3 I 730

l,t·D1CHLOROETHANE U,.G/KGI~WfJ:!~r,~'!(j)~9W'8rr[Jl\l#~"1\\iJf!]l~t€2!!ji~r5'a~~~~1ltt~1 1 I 3 I 0.575."."~. '". '<,:~ih~~i1t!t",",'-.A_¥_ .._,_;~SI1fij';'i-l.'W(1~~~ ~~'i~_,:? ........... "'<i_..~'l.<;;;'n,,'.W\#~_,.}

1; t·DICHLOROETHENE . U,G/KG I '0;948: 1 1.54 1 . 1 ·1 3 I 19.4
l,2,3-TRICHLOROPROPANE', '
1,2~DJeROMO·3··CHlOROPROPANE

",UGIKGI" 0.948 I 1.54 I 1 1 3 I 5
UG/KGI 0..948 I 1.54 ,I 1 I 3 I 19

1j2~DIBROMOETHANE .UG/KG I· ,0~948 . I 1.54 ' I 1 I 3 1 6;9
1j2,DICHLOROETHANE "
1,2·DICHLOROPROPANE'

UG/KGI ' 0.948 1 1.54 1 1 1 3 I 280
,UG/KG I 0.948·, I ,1.54·, I 1 I 3 I 333

"2~BUTANONE

'2·HEXANONE
UG/KG'I '0.948" 1 1.54 I 1 I . 10 I 42.4
UG/KG I '0.948 . I· 1.54 1 1 I 10 I 58.2,

3·CHLOROPROPENE UG/KG·I ., 'O~948 I ' 1.54 I . 1 I 10. 13.00E+06
4·METHYL·2-PENTANONE ' UG/KG I . 0.94~ 11.54 1 1 I 10 I 25.1 '
ACETONE

·ACETONITRILE
UG/KGI 0..948 I 2 I 1 I 10 I 9.9
UG/KGI 37.9 1m,'l~~l~fl~I.ittrjl 40 180 I 56

ACROLE.IN
ACRYLONITRILE
BENZENE

UG/KG' '%il~~"'l\"r:vA'8~Wii.m~ ~~'i1.1ij¥l::ii.k~1@ 1 10 a00152. . ~~%';~~~!i!?,,~!L:!.G1f;.f.t~:;:~ !~~~±7Q'Rf,~:tf:&jm1~~ .

UG'/KG' , . ·~"!i';.1Iilr~'ri~~'. 0;~48 ~~~\J~1;j.l:?1l:..'?4it~.. " 1 10 1'.2
UG/KG ,0.948 1.54 1 ,3 142

.: /,'

'.
f'
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SEDIMENT MINIMUM AND MAXIMUM NON·DETECT VALUES

.SWMU15 (ROAD,S. AND. GROUNDS) (1,2)

. •·:}.JSWC CRANE' .
"cRANE, 'INDIANA'
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...... . . ' . Risk-.' . .. ~ .. :",

: ..
'Mihimum· . .... " . ,". .. Maxlmum Based. ' ..
Non.~d~tect Non~detect . TargetLaboratory Laboratory

Fraction Param.eter 'Units Conc~n'tration(2) Concentration(2) TV RL Level(3)
..

BROMOD/CHLOROMETHANE. .UG/KG . · ·0.948 1.54 1 3 820
. BROMOFORM . ,U.G/KG . 0:948 . 1.54 1 3 492
, BROMOMETHANE UG/~G 0..948 ~~if~'-e,4i""'~~l1'~ 1 3 1.37,~< .r;~., ~4,fi;~~,"i*;(~ ~. ,f~ ~~

CARBON DISULFIDE' .UG/KG 0;948 -1..54 1 3 23.9
. CARBONTETRAC/-lLORIDE- "U,G/KG .0.948 .1.54 1 3 250
· CHLORO~E:NZENE ..l:)(;/KG ··Q;948 1,;54 1 ·3 291
· CHLOFlODIBROMOMET,HANE '.UG,/KG ··:0:948 1.54 .. 1 3 1100

CHLOROETHANE'·. ...' ,.... ' " .UG/KG '0.. 948 . 1.54 1 3 3000
CHLOROFORM: . .' UG/KG ··Q;948 1.54 1 3 . 121

· CHLOROMETHANE· ·UG/KG . . "0;948 l.54 1 3 1200
': CHLOROPRENE " . .UG/KG ,0.948 ··1-.54 NA NA NA
CIS~r,4·DICHLOROETHENE . ..UG/KG' 0.948 1.54 1 3 43000

·.··CIS-1 ,3·DICHLOROPROPENE· UG/KG " 0.948 ..... 1.54 1 3 J80
'DIBROMOMETHANE . . UG/KG ' .0;948· '1.54 1 3 67000

:. DICHLORODIFLUOROMETHANE.· ,UG/KG 0;948 . 1.54 . 1 3 94000
. ETHYL METHACRYLATE UG/KG. .0;948 "1.54 1 10 140000
• ETHYLBENZENE '. ' •. .. UG/KG 0.948 , 1.54 1 3 175

ISOBUTANOL :, .' .. ",_.. ..X.JQ/KG 37.9 6.1.7 40 8Q 13000000
,'METHACRYLONIJRILE . lJG/KG . 0.948 1.54 1 10 2100

METHYL IODIDE : UG/KG .0.948 1.54 1 10 •• (4)

METHYL METHACRYLATE UG/KG 0.948 1;54 1 10 168
METHYL TERT·BUTYL ETHER UG/KG· 0.948 ,1.54 1 3 62000
METHYLENE CHLORIDE UG/KG 0.948 6 1 3 9100

PROPIONITRILE UG/KG. 37.9 61.7 40 80 • .\4)

STYRENE
..

UG/KG' 0.948 , 1.54 1 3 254
TETRACHLOROETHENE --UG/KG · '0.948 1.54 - 1 3 990
TOLUENE UG/KG - · 0.948 1.54 1 3 1220

, . _.

,.•'.
\", . '~~. ~.



• TASeS

SEDIMENT MINIMUM AND MAXIMUM NON-DETECT VALU~S

SWMU 15 (ROADS AND GROUNDS) (1,2)

. NSWC CRANE
CRANE,INDIANA

PAGE 7 OF 8

•
Risk-'

Minimum . Maximum Based
Non-detect Non-detect Laboratory Laboratory Target

Fraction'. Parameter Units . Concentration(2) Concentration(2) TV RL Level(3)

•
........: TOTALXYLENES UG/KG . 0.948. 1.54 1 3 433

, .
.....TRANS~1 ;2~DICHLOROETHENE UG/KG ' 0.948 1.54 1 3 654-

TRANS-1,3-DICHLOROPROPENE UG/KG 0.948 1.54 1 3 780
TRANS-1 ,4·DICHLORO·2~BUTENE UG/KG 0.948 1.54 NA NA NA
TRICHLOROETHENE UG/KG 0.948 1.54 NA NA NA
TRICHLOROFLVOROMETHANE" ' UG/KG . .0.948 1,54 1 3 390000

· VINYL ACETATE . UG/KG 0.948· 1.54 1 10 430000
VINYL CHLORIDE UG/KG 0.948 1.54 1 3 202

PEST/PCB 4,4'·DDD '. UG/KG 1.56 1.73 1.65 3.3 4.88
.. · 4.4'~DDE . . UG/KG 1.56 1.73 1.65 3.3 3.16

ALDRIN' UGI.KG 0.751 1;09 0.85 1.7 2
· ALPHA-BHe. UG/KG '0.751 1.09 0.85 1.7 6
, ALPHA-CHLORDANE, UG/KG 0.751 1.09 0.85 1.7. 3.24
AROCLOR·1016 UG/KG' 10.4 . 15.1 250 '16.6 59.8
AROCLOR-1221, " . UG/KG.. 10:4. . 15.1 250 16.6 59.8

· AROCLOR~;1232 . ·UG/KG· 10,4 15.1 250 16.6 59.8
AROCLOR·1242 UG/KG 10.4 15.1 250 ' 16.6 59.8
AROCLOR-1248 .UG/KG 10;4 15.1 . 250 16;6 59.8·
AROCLOR-1254 '" ;UG/KG 10.4 . 15.1 250 16.6 59.8'
AROCLOR·1.260 . UG/KG . fOA 15.1 250 16.6 59:8
BETA-BHC .UG/KG 0.751 1.09 0.85 1.7 5
DELTA-BHC UG/KG 0.751 1.09 0.85 1.7 90
DIELDRIN UG/KG 1.56 ~~loc,*e:f2" ~41~". 1.65 . 3.3 1.9r~ ~~~.::t?r. iIj;~,1i!l '~

ENDOSULFAN I UG/KG,
..

0.751 1.09 0.85 1.7 3.26,-
ENDOSULFAN II UG/KG 1.56 fl§'~~i¥~2~~78~U .1.65 3.3 1.94. !ri.,," ~t~'\,- .. <~:,<,_", 'f~" ,,,:;i; -',~

ENDOSULFAN SULFATE UGIKG. 1.56 2.27 1.7 3.3 3.26
ENDRIN UG/KG 1:56 ~2<¥2'~.!l?~'Ii 1.7 3.3 2.22.. • ',',' r;&l ·..t f ~'1.of;·-·~-· ", _~.. _ ..~ , ~_".,~ ..I:. ,_.-If:~

'::



. Fraction

., .

TABLE H-6

SEDIMENT MINIMUM AND MAXIMUM NON-DETECT VALUES
'. SWMU 15 (ROADS AND GROUNDS) (1,2)

. :. NSWC CRANE
.. C~A.N~,INbiA~A

. ". "pA~E aOF'a:'
Risk-

,..:/ I Minimum Maximum Based
Non'-detect Non-detect Laboratory Laboratory Target

. Parameter . I .Units I Concentration(2)Concentration(2) .TV .RL Level(3)

ENDRINALDEHYDE . t UG/Kca 11:56 12.27 ' I 1.65 1 3.3 I 480
ENDRINiKETONE----- I U.G/KG r~-G6--T.~~l2f~(••111 1.7 13.3 I 2:22
GAMMA,BHC~(UNDANE) ,. UG/KG I 0.751 I ·:1.09 1 0:85 11.7 12.37
GAMMA"CHLORDANE VG/KG ·0.751 1.09 0.85 1.7 3.24

'HEPTACHl.OR UG/KG ~1[@J.t~q~1~~.~1"it~~]i'l~JJI 0.85 1.7 0.6
HEPTA'CHLQRJ::f!OXIDE ·.UG/KG·· 0.751 1.09 0.85 1.7 . 2:47
METHOXYCHLOR _ . JUG/KG I . 7,51 ," 1.0;9 I 8.5 1 . 17 I 13.6
'fOXAPHEt\JE~-~' . IVGjKGlli1t~fI1r~{61I},m~I&_liga~$Jl\f.§'iIn"1 85 1170 I' 0;077

:, ...
1Only results with validation quallflers,that Gontain a ''It are ta/Jied...'

2 Highlighted values (yellow y"t1eri reprppuced In color and gray when reprod~cedlnQ!ack and Whl(e}exceed laboratory RBTLs.

3 Risk·based target levels are taken from Table 1·5 of theSWMUs8,15,11l:J9,20,arid OGTSL QAPP (TtNUS, 2004) and are subject to change.'
: '4 Risk·based target level is' not;'pr6videdbe6iUsehLJniari'ii~aJth or ecological· rl.sk~based criteria were not available. for ttiiscompound.

Ii ;

HERB = Herbicides:
M = Metals. total I .,..J .: .

. 'MG/KG =milligrams per. kilogram . ';. :",

Mise = Miscellaneousparanieters
NA ,.; Nblappllcable .... ' ....

PEST/PCB = Pesticides/polychlorinated biphenyls

SVOC =' Semivolatile organic compounds

UG/KG .,; micrograms per kilogram·

voe = Volatile organic compounds
~ .

........
\

",:."

.' .

.~, .

<'. •



• TABLe,

GROUNDWATER MINIMUM AND MAXIMUM NON·DETECT VALUES
, SWMU15 (ROADS AND GROUNDS) (1,2)

',:: 'NSWC CRANE ,.
CRANE INDIANA:'.' .J.

PAGE 1 OF 8 '

•

2A,5~T,'. I UG/Ll 0.04 '. I , 0;04' . I 0,04 I 0,08 1360
Fraction

HERB
Parameter. . '

MinJrnum ,Maximum I I " IRlsk~Based
, ,Non~dEl,tect' N0'1-detect., Laboratory Laboratory Target

Unitsl, Concentratidn(2), Concentratioh(2) , TV RL Level(3)

Metals, Total

2,4,5·TP (SILVEX) I UG/L I ...0,04 1 0,04 .I 0,04 1 0.08 I 30
2,4~D .... ',:' I UG/L'I 0,04 I 0.04 I' 0,04 I .. 0,08 1220
DINOSEB ' ' I UG/L I 0~04, I .0,04, 10,04 I 0.08, I 0.48
HEXACHLOROPHENE I UG/LI· 0,025 I 0,025 1 0.013 I 0,027 1 0.228
PENTACHLOROPHENOL I UG/L'I ' O,Ot3 I 0,013 I 0,25 I 0.5 I 0,56

, .ALUMINUM . , ." IUG/L128.8 I 81,9 I 2,6 I 50 I 36000
ANTIMONY UG/L 0.085 0.95" 0,1 1 6
ARSENIC " UG/L ~~($r:4$~r~;&~~ ~'ff('~Q~m,~~~j1~ 0.2 1 0.045
BERYLLIUM LJG/L 0,02 0,18 0.1 1 3.6

,CADMIUM', IUG/LI, 0.08 1lf,f~'£1jI$J8"2~~.1 0,7 ,I l' I 0.15
CHROMIUM IUG/LI 0:19 I 0.89 I 0.1 I 1 I 42
COPPER' IUG/LlO,39 1 0.39 I 0.1 1 2 1 1,58'
LEADIUG/LI0.11 'I 0,227 1 0.1 1 1 I 1.17
MERCURY, I UG/LI~{i;;jJT~1Iiil,0~i;lt.>;<t:~.;I$T;IFf~'i\i~0~O~iS<t~"l.-,j{!il 0 1 I 0 2 I 0 0013

~::>,,~~_.<~.V.OiJi.~!%Im#mlw~ur~!h .. ' .;.;Jb~W..@:h~. • .

SELENIUM I UG/L I 0.094 I 0.46 I 0.4 I 1 15
,ISILVER IUG/LI 0.028 1~~Qi~r5~~1 0.1 I 1 I 0.12

THALLIUM' ).. , IUG/LI 0,0.43 I 0,2' I 0,1 I 1 I 2 '
'TIN 'IUG/LI, '0,048 I 0.53 I '0.1 I 10 1 ,180
'VANADIUM" IUG/LI 1,14 I 1,14' I 0.1 1 2' I 12
ZINC I UG/LI2 I 8.8 , 1 0:5 I 10. I 65,7

Metals, Dissolved ALUMINUMUG/L 8,6 54:7 2.6 50 36000
ANTIMONY 'UG/L: " '0,085 0,96 0,1 1 6,
ARSENIC UG/L ~'li1;8";~7.'-4J;":~ ~~WOf32jjf,1i,""~~ 0.2 1 ' 0,045I-=::~::-:'-:':-:-:-::--_"""' -+-:-~~~='",0 .... ,.jj:JiIl".....J;ffl!~ "'1tll1i..~dt,L •. ",!)loSlii:!!l;1..

BERYLLIUMUG/L ,0,02' 0,03 0:1 , 1 3,6
CADMIUM I UG/LI 0.12 111f.J~Ql9~Sft~~'1i1 0,7 I 1 I 0,15
CHROMIUM . rUG/LI ,0.42 I 1 I 0.1 1 1 I 42
LEAD---- oc

- IUG/LI0.069· I'" 0,14 ,"- 0,1 . T"~-1-·-c"c-l,-cn7

MERCURY I UG/UIt'l:;(~@J~~$BjB~I~ro:~Q:E?i1.~~~IO,1 I 0,2 I 0.0013
SELENIUM I UG/L I, 0,7 I 0.7 I 0.4 I 1 I 5'
SILVER ' I,UG/LI 0,028 I 0,028 I 0,1 I ,1 I 0.12
THALLIUM 1UG/L I 0.,043 I 0.043, I 0.1 I 1 I 2

.,;:,;."



TABLE H·7

GROUNDWATER MINIMUM AND MAXIMUM NON·DETECT VALUES
SWMU 1'S(ROADS'AND GROUNDS) (1.2) .

NSWC CRANE
CRA'NE INDIANA. .... ' .

PAGE20F~L. r

Fraction Parameter

.Minimum. I' Maximum' I I IRisk-Based
Noh~detect Non-detect Laboratory Laboratory Target

Unitsl Concentration(2) . Concentration(2l TV. RL . Lev.el(3)

svoc

"TIN, "I:UG/L! 0:13 10.16 I' 0.1 1 10 I 180
VANADIUM I UG/L! 1.14 It.14 I 0.1 I 2 I 12
'ZINC.UG/L '1.4 2.9 0.5 10 65.7'
1,2,4,5~TETRACHLOROBENZENE ·U.G/L .0.96 1i1t~~5j,lf(il~~; 1 5 3
1;2;4-TRICHLOROBENZENEUG/L 0.96 10;5 1 5 30
1,2"DICHLOROBENZENE IUG/L I :.0.96 I . 10.5 . I 1 I 5 I 14
1,3-DICHLOROBENZENE.,UG/LI' 0;96 II~t\~1rQ~$~WjI 1 I 5 I 5.5
1A"DICHLOROBENZENE' IUG/LI&~.0!!~:6lraqil~i;a)1!@Y5,.:i'lliJ1 1 I 5 I 0.5

"1 A~DIOXANE . I UG/L I . 0.96 1~~~~1~~$ir~t~~1 50 I . 100 I 6.1
fA-NAPHTHOQUINONE ·1 UG/L I 0:96 I 10.5 I'. 1 I 5 I ..'4)
1A-PHENYLENEDIAMINE IU.G/L.lO.96 I 10.5 I 1 I 10 . I' 6900
1-NAPH"tHYLAMINE----~ - - ..-.'~ OG/L'~-'0:96--~- - 10.5-- --- 15 •.'4)

.•··2;21~OXYBIS(1-CHLOROPROPANE) .UG/L I::. :;~il(il\\9:e~1~~1Jt~~I\J%.Alr(i)l§~ '1 5 0.27
. 2,3,4,6-TETRACHLOROPHENOL UG/l. 0.96 ~1I~~lnl0.!51~' 1 5. 1.2
2A,5-TRICHLOROPHENOL . IUG/LI 0.96 I . . 10.5 I 1 I 5 I 3600

· .2;4,6~TRICHLOROPHENOL IUG/LI0:96 . l~iR1(~~~Ii?'j~1 1 I 5 I 0.96
2,4~DICHLOROPHENOL. . I:UG/L I 0.96 . I 10.5 I' 1 I 5 I 11
2,4~DIMETHYLPHENOL . 1UG/L I .' 0:96 '1 10:5 . I 1 I 5 I 100

· 2,4-DINITROPHENo-L------.---:-rlJG/LI-~-6.96---T'-16.5 "1/ 1'0 I 19

·2,6~DJ.CHLbROPHENOC .. IUG/L I 0.96 I 16.5 I 1 I 5 I . .\4)

: 12~ACEtyLAMINOFLUORENE 1 5 .535
2·CHLORONAPHTHALENE 1 5 0.396
~~CHLORQPHENOL 1 5 '24

. '2·METHYLNAPHTHALENE IUG/LI'0;048 10.054 . I 0.05 I .0.1 I 5
2-METHYLPHENOL . I UG/L10;96 I 10.5 - I 1 I 5 I 67

'. 2-NAPHTHYLAMINE--~ .- -- UG/L03)s> - f' -- 5 .)4)'

· 2-NITROANILINE . UG/L . 0.96 1.5 1
.2·NITROPHENOL .UG/L 0:96 1 5 _.
2-PICOLINE I UG/L I 0.96 . I. 10.5 I . 1 I 5 . I _)4)

3&4-METHYLPHENOL 25
3,3'·DICHLOROBENZIDINE. 0.15

(•. ":,,:

~ ", ,"

., ..(. .".'1:...
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Fraction

TABle'

GROUNDWATER MINIMUM AND MAXIMUM NON·DETECT VALUES
SWMU 15 (ROADS'AND GROUNDS) (1;2)

t:JSWCCRANE
CRANE, INDIANA

PAGE30F8.

Maximum ' Risk-Based
Non-.detect Laboratory Laboratory Target

" Parameter. Units Concentration(2) ,Tv RL Level(3)
~,3'~OIMETHYLBENZIDINE. .,UG/L 1 5 0.0073
3·METHYLCHOLANTHRENE UG/L 1 5 0.0891
3fNIT80ANILINE. " I UG/L I . 0.96 , I , 10.5 I· 1 I 5 " . .14

)

4,6~D.lNlt80·2-METHYLPHENOL ' I UG/LI , 0\9.6' I, 10.5 ' 1 1, I 5 I 23
4~AMIN6BIPHENYL IUG/l..IO.96. I ,10:5-' r -1-1----5-------r-·~r4T

.4;BROMOPHEN,YLPHENVLETHER--- I,LJG/LI 0.96 Ilm~~~i'1;lQ%:$f;;~.~1 1 1 5 I.. 1.5
4~CHtORQ~3.METHYLPHENOL I UG/L I. 0.96': ", I ' 10.5, ' 1 1 I 5 ,I ,34.8
4~CHLOROANILINE " ; , .IUG/LI ',0.96 I 10.5 I 1 I. 5 1 150
4-CHLOROPHENYLPHENYL ETHER "UG/L I" 0~9.6_ 110.5 I, 1 I 5 I •.1 4

)

4·NITROANIUNE'1 UG/L I ,0.96 I, , 10.5 I l' I 5' I •.14
)

4·NITROPHENOL1UG/LI 0.96 ' I 10.5 I 1 I 5 I .. (4)

4·NITROQUINOLlNE·1-0XIDE UG/L, 0.96 10.5' 1 5, .J'l)

5-NITRO-O.T.OLUIDlNE ' '.' UG/L ' , 0.96 ·~~'i.~i(Qif$riila~~J1 ' 5 2
7,12·DIMETHYLBENZ(A)ANTHRACENE UG/L ~t~.w'0;fgQ.~r~. ~~~j\~jf5.~~ 1 5 0.548
A,'A~DIMETHYLPHENETHYLAMINE I UG/LI 0.96. 1 10.5 1 ' 1 I 5 I 36
ACENAPHTHENE' " ,I UG/L I,' 0;048 I ' ' 0,054 I 0.05 I 0.1 I 38
ACENAPHTHVLENE,' '" I UG/LI' '0.048 I ' 0.054 ,/0.05 I 0.1 I 370
ACETOPHENONElu(j/LI 0.96 I 10.5 ' I '1 - I - 5 '--T---_~(4]

ANILINE' " IUG/LI 0:96 " 1~E.ti![€lJ5l~~~~1 1 I 5 I 4.1
, , 1 G'I-om%jijj"'W"'---.r:-1'T""'~~'I'\\\r"1!i§E;0-Tt" lW~1I;;;i!~1 I 1 I 3ANTHRACENE U L, Y!\\\m'lif;:Jj'~~G,1~~,§,l'I:!'R$C;)\<'J'J\i {fd~of'l\'1\',Q5tl-.:'lW!'t@;3\i5 0:05 O. 0.0 5
ARAMITE '. I'UG/L.I 0;96,,' 11f~1iEl~S~~;'1 1 I 10 I 2.7
BENZO(A)ANTHRACENE IUG/L 1~.iiiG~!eI!f8.~(.~I~(i)1\0,5~x.~il' 0.05 ,I, 0.1 I 0.025
BENZOiA)PYRENE I UG/LIItI\~l@~(i)~a~t\~I~G~(~J5.!J.~1'{;\~ll 0.051 0.1 I 0.0092
BENZOiB)FLUORANTHENE I UG/L 1 0.048 ,I '_ 0.054 'I 0,05 I ,0.1 I 0.092
BENZOiG,H,I)PERYLENE I U(3/L I 0.048 I 0.054 I 0.05' I 0.1 I 0:26
BENlO(K)FLUORANTHENE IUG/L 10.048 I 0.054 I 0.05 I 0.1 I ,0.8
S·ENZYL ALCOHbC~-~~ C-....-- ..;, ' ''I UG/t:I' 0 96 ~c~--: r~"'ilh'-r:f@!i5f;f,&'~~1 - 1 r' 5 -, - I . 86-

. . ..,' " "'';.f,~jfcikVJ1 ... ~~"_,~:J;~;",, . .. ,,,,,\1 •

BIS 2-CHLOROETHOXY)METHANE 'UG/L--'0.96 10.5 T--- -- 5 ---::(4)

SIS 2-CHLOROETHYL)ETHER UG/L ~4~fi).~9'Q~~~~fi\1L0.?p~~~ 0.9 5 0.0098
BIS 2·ETHYLHEXYL\PHTHALATEUG/L 1H~\liQJ9p.1~~~j~~@!¥51t.~ 1 5 0.3
BUTYL BENZYL PHTHALATE UG/L 0.96 10.5 1 5 23

•



Fraction

.~ .. ~, ....:

TABLE H·7

GROUNDWATER MINIMUM AND MAXIMUM NON·DETECT VALUES
SWMU 15 (ROADS AND GROUNDS) (1.2)

NSWC CRANE,
CRANE,INDI~NA,

PAGE 4 OF 8:

~il1lmum I Maximum I I' ', IR.Isk-Based
Non~detect· Non-detect Laboratory Laboratory Target

"Parameter LUnitsl Concentratlon(2) Concentratiori(2) TV RLLevel(3)

.~.

CHLOROBENZILATE , I UG/t 1.~~~S.6.~mRr~1\~15m~iif 1 I 5 10.25
GHRYSENE ' I.UG/L I· 0.048 I 0.054 I 0.05 10.1 I 1.6

"DIALLATE· I,UG/LI '~,0"96~-I~ro!~illII~1 ·1 I 5 1·1.1
'. DIBENZOA.H)ANrHRACENE~-· --.~~ DG/l ~~.I<Il@l~;wa~Ji1l!i ~~lt0:5Ji~ 0.05 0.1 0.0092
DIBENZOFl::JRANUG/l '.0:96 ~i!.,""fl'~1IQf5~}:l~ 1 5 4 I
DIETHYL:PHTHALATE·,UG/L . 0.96 . 10:5 1 5 110
DIMETHYL PHTHALATE . '-WG/l10.961 10.5' I 1 I 5 I 360000
DI:N~-BUTYCPHTRALATE~-'I.UG/LT 0;96~,--"l~i~11:)JI5~~~1 1. I 5 I 9:7
DI·N~OGTYL PHTHALATE . , I UG/L I 0;96 , 10.5 I 1 I 5 I 20
DIPHENYLAMINE " ·IUG/LI 0.96 I 10.5/ 1 I 5 I 412
ETHYL METHANESULFONATE I UG/L I .. 0.96 ! ., 10.5' I 1 I 5 I ..14)
FLUORANTHENE·· I·UG/LI· '0:048 I 0.054 ,I· 0.05' I 0.1 I 1.9
FLUORENE . ·1 UG/L 1 0.048 1 0.05.4 I 0.05 ',I 0.1 I 19
HEXACHLOROBENZENE " . I UG/L IfI••fillat3't~T~~it0Y511~DI 1 I 5 I 0.0003
HEXACHLOROBUTADIENE' . " .' IUG7LI".l1tI9~~.11r~1[~~$ltI~;Ij~~1 . 1 " 5 I 0.053
HEX'ACHLQROCYCLOPENTADIENE. . rUG/LJO.96 I 10.5 I 1 I 5 I 50
,HEXACHLORQ.EJHANE.'- TU<37lT-.-. {).96-·It~~1t(1).~,~~{~~1 1 I 5 I 4.8

.·H~xAcHLdRbpRbPENE . ! IUG/L I - .'0;!=)6 ,.. .1 Hf5' I 1 I 5 I .)4)

. 0.05 0.1 0.022
1 5 0.0309
1 ' 5 71

ISOSAFRQLE"· ,: .UG/L,:.O.96 '10.5 -1---- -- 5 - .J4) ,

.IKEPONE ·UG/L~#li#I(!)~Sl:~~f;BiI~~[/i)YS~. 1 5 0.0084 I
METHAPYRILENE' "'UG/L .,. 0,9610.5 1 5 •.t4

)

METHYL METHANE SULFONATE ~"lLiGlLI'- '-0.96- r 1(5.511. I 5 I ..t4
}

, .NAPHTHALENE 0.05 0.1 6.2
N·NITROSODIETHYLAMIN 1 50.000
N·NITROSODIMETHYLAMINE 1 5 0.0013
N·NITROSO·DI·N·BUTYLAMINE I UG/L li~a~$~6~liml-&I~1~.$1~~$~;l1 1 I 5 '0.002
N~NITROSO·DI·N·PROPYLAMINE I UG/LI~g(;I{a~_Ji~IB"."l[~$~Iii~~l1l 1 I 5 I 0.0096
N·NITROSODIPHENYLAMINE I UG/L r ." '0.96 I 10.5, I NA I NA I NA

<•. ,•



•

Fraction

o· t .•

TAS•

GROUNDWATER MINIMUM AND MAXIMUM NON·DETECT VALUES
SWMU 1.5 (~OADS AND. GROUNDS) (1.2)

NSWC CRANE
. CRANE, INDIANA

PAGE 5 OF8

Minim4m Maximum Risk·Based
Non-detect Non-detect. Laboratory Laboratory Target

Parameter IUnitsl Concentration(2) . Concentration(2) TV' RL' Level(3)

•

VOC

··N~NITR6-S0M~tHYLEfHYCA-MrNE-----rnGi[l~r~tQJle.:~1ll~l'lx~I.~lli~j1,5.~i~1 1 I 5 I 0.0013
N·N1TROSOMOfiPHOLINE IUG/L I 0.96 " I 10.5 I . 1 .1 5 1.)4)
N"NIJROSCiPIPERIDIN·E'·. . 10.5 1 5 .)4)

N-NITROSOPYRROLIDINE1 5 0.032
O,Q;O·TRIETHYL PHOSPHOROTHIOATE !~:}'~1~~1ltQf5~'%i~~ 2.5 5 0.0038
O-TOLUIDTNE-'-.-~------- .. I UG/LT.t!lt~(ij}9~t;lt~~\'iit~~{t)};;~.;H '1 I . 5 I 0.28
p. DIMETHYLAMINO AZOBENZENE 0.96 :mri~lli1[01)blm4!1i~ 1.65
PENIACHLOROBENZENE .;Gl.~~:Q.1a )jji:,~~l{$~p~~~~ 0.019 .
PENTACHLOROETHANE . ..IUG/LI. 0.96 ·1 10.51 11 5 I .)4)
PENTACHLORONITROBENZENE IUG/L 1~~t11M{0,v.9'p~~'!wi$I~~~~1(Q'ts~'.n 1 1 5 I 0.26
PHENACETIN':. !UG/LI 0.961 10.5 ., 1 I 5' I ..14

)

PHENANTHRENE IUG/L 1 0.048' . I 0.054 I 0.05 I. 0.1 I' 3.6

PRONAMIDE .··1 UG/L I 0.96 1 10.5 1 . 1. I 5 I 2700
PYRENE· .- 1UG/L I . 0,048 1 0.054 I 0.05 I 0.1 I 0.3
PYRIDINE, '.,'.:'. ...I·UG/LI 0.96 I '. 10.51. 1 I 5 I 36
SAFRO[E'~ IUG/L r 0196. I . . 10.5 I 1 .15 I ..14

)

1;;1';'1;2:fETR-A-CHLOROETHANE 1 UGiLi . 0.3 1 0.3 I 0.3 I 1 I 0.43
1i 1,t.:TRICHLOROETHANE tUG/L I·:·. 0:3. I' 0.3 I 0.3 I 1 I 76
1,-1;:2,2~TETRACHLOROETHANE UG/L ~~~~l:.~'i~,0;f3'~~£~ 0.3· T 1 T 0.055
1,1,2~TRICHLOROETHANEUG/L~~W~Jif~3r._~1t~I~ ••ti},~3~~~~ 0.31 1 _ I 0.2 I
1,1-DICHLOROETHANE UG/L . '. 0.3 I - 0.3 0.3 I 1 I 47
1,1~DICHLOROETHENE I UG/L 1 0.3 I 0.3 I 0.3 . I 1 I 7
1 2 TRICHLOROP'ROPANE I UG/L-:w*~otqiill\'r,)~R~'I~tll\&"""""0-l[".r<'fu~"'"B'1 3 I I a 56, ,3- .' '.' .. ·IMb.}j~i%.t~!9/iN~f;./ki,~ ..:t:,tmjj~,~~t~ __'J9.l<~~~ 0.. . 1 O. 0
1,2-DIBROMO-3-CHLOROPROPANE UG/L.~y(__ ~M.(D!$~f~~ 0.3 10.0016 .

• 1,2·DIBROMOETHANE UG/L••~,~r$'.~~. I~'t$~~~ 0.3 1 0.00076
1,2-DICHLOROETHANE..·UG/L .lli1.«Q~$'~~~if'~ ~1S'~~1tQ'!:$~~t,~ 0.3 1 0.12
1,2·DICHLOROPROPANE . I UG/L 1~,~.l.lif$~I'i1.&~~W~ ~ro'~~~BI . 0.3 I 1 10.16
2"BUTANONE I UG/LI 0.5 I 0.5· 1 0.5 I 5 I 1900
2~HEXANONE I UG/L I 0.5 . I . 0.5 J 0.5 I 5 I 99

. ·3·CHLOROPROPENE '·UG/LI'O.5 1 0.5 I 0.5 I 5 I 1800-

:\:. . ;.
";



TABLE H-7

....

GROUNDWATER MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU 15 (RqADS AND GROUNDS) (1,2)

NSWC CRANE,·
. ··C.RANE, INDIANA

: .pAGE60F8.
. .

Fraction

.. ;
Mlnhnum. . . ··Maximum. I' I 1Risk-Based
NQ'n~petect . No.n~detect· Laboratory Laboratory . Target

P.aramet~i' ·.IUnitsl Concen'tration(2) Concentration(2) TV RL. Level(3)
4.·METHYL~2·PENTANONEIUG/L I 0.5 L 0.5 I 0.5 I . 5 I 160

.,ACETONE' . IUG/LI0.5 1 1.6 I 0.5 I 5 1 610
ACETONITRILE" 20 40 100
ACROLEIN,' 0.5 5 0.042
ACRYLONITRILE . , 0.5 5 0.039

. '. . ;E3ENZENE' '. .. UGiL • 0.3 1 0.34
'. BROMOD/CHLOROMETHANE. . UG/L. 0.3 1 0.18
. BROMOFORMUG/L . 0:3 1 . 8.5
BROMOMETHANE : I UG/L I· .. ' .0.3 I 0.3 . I 0.3 I 1 I' 8.7

:,lCARBONDISULFIDE.. IUG/Llo.3. I 0.3 I 0.3 I 1 I' 15
CARBON TETRACHLORIDE . ··I·UG/L ~0.~$!'1!fi-~.lI~.cQ~.B~~:;l1 0.3 1 1 I 0.17

... CHLOROBENZENE . UG/L 0.3 0.3 0.3 1 47
ICHLORODIBROMOMETHANE ,UG/L ~§.a¥,$.~j_~i~Il.b.~S.Ji~.ili 0.3 . 1 0.13

.' CHLOROETHANE·· UG/L. .,/0:5 . 0.5 . 0.3 J 4.6
[cHLOROFORM' IUG/L I . 0.3 I . 0:3' I 0.3· I" 1 '1 6.2
'CHLORQMETf:/ANE' . . . I UG/L I '0:3 I 0.3 I 0.3' 1 1 I 1.5
CHlOROPRENE' . I UG/L I .·6.s "10.5. I NA I NA I NA
Cls~1..2~DICHLOROETHENE· ." IUG/L I .- 0.31 . 0.3 . I· 0.3 I 1 '1 61

'. ICIS~.1.3·DICHLOROPROPENE·.' I UG/L.!0;3 . I 0.3' I 0.3 I 1 1 0.4
DIBROMOMETHANE . !UG/L I 0;3 . 10.3 I 0.3 I 1 161

'OICHLQROOIFLLJOROMETHANE . : rUG/L" ." 0:3 . I .0:3 I· 0.3 1'1 I 390
ETHYLMETHACRYLATE . I U.G/L I . 0~5 I . 0.5 1 0.5 1 5 I 550

:IETHYLBENZ-ENE~ ,- .-=-: --- I LJG/L r- --- 0:3 . -·1 "0.31.0.3 "1 I 2.9 .
ISOBUTANOL . . ,;;LUG/L! . .20 120 . . I '20 I 40 1 1800
METHACRYLONITRILE . I UG/L I 0.3 . I 0.3 I 0.5 I 5. I 1
METHYL IODIDE' I UG/L I .0.5 I . 0.5 I 0.5 I 5 I .)4)

METHYL'METHACRYLATE '1 UG/LI 0.5. I 0.5 I 0.5 I 5 I 1400
METHYL TERT·BUTYL ETHER I UG/L I' 0.5 I 0.5 I . 0.5 I 1 I . 13
METHYLENE CHLORIDE IUG/L I '. 0.3 1 . 0.3 1 0.3 I 1 I 4.3

TETRACHLOROETHENE I UG/L I ..... ". 0.3. I . 0.3 I 0.3 I 1 I 0.66
STYRENE I UG/Ll .. 0.3 1 0.3 10.3· I 1 1 32
PROPIONITRILE '1, UG/L I . '20 I 201 20 I 40 I .J4)

··'rjt. ,.
..'

' ...." , . ~

", '~;:'

(.



• TABle·
GROUNDWATER MINIMUM AND MAXIMUM NON-DETECT VALUES

.. SWMU 15 (ROADS AND GROUNDS) (1,2)

NSWC CRANE .
CRANE, INDIANA

PAGE 7 OF 8

Minimum I Maximum I I IRlsk;'Based
Non-detect Non-detect. Laboratory' Laboratory Target

Fraction . I Parameter IUnits I Concentration(2) Concentration(2) TV RL Level(3)
TOLUENE I UG/L I 0.3 I· , 0.3 .. I 0.3 1 1 I 253
TOTALXYLENES I UG/LI 0.3 I 0.3 1 0.31 1 '1 27
TRANS-1,2·DICHLOROETHENE 1UG/L 1 0.3 1 0.3 I 0.3 I 1 I 100
TRANS·1,3.DICHLOROPROPENE I UG/L10.3 1 0.3 1 0.31 1 I 0.4
TRANS-1,4"DICHLORO·2-BUTENE I UG/L I 0.5 I 0.5 I NA 1 NA I NA
TRICHLOROETHENE I UG/LI0.3 I 0.3 1 NA I NA I NA
TRICHLOROFLUOROMETHANE . I UG/L I 0.3 I 0.3 I 0.3 I 1 1 1300
VINYL ACETATE I UG/L 1 0.5 I 0.5 I 0.5 I 5 I 410
VINYL CHLORIDE '1 UG/L I 0.3 I 0.3 1 0.3 I 1· I 2

•

...... PE.ST/PCB '.4,4'-DDD UG/L 0.048 0.1 0.05 0.1 0.28
4,4'-DDE UG/L 1~~;\QiS:~"B~~1~[~iK(i)%11'~~ 0.05 0.1 4.51 E-09
4,4'-DDT UG/L".l0%\Dj;$jt~~J~ J;J~~iil~Cilr~1~~1 . 0.05. 0.1 0.000011
ALDRIN·UG/L ~i"~1~2~rlllif~~cw.~J~~iltl't\'lJP:§.lf.. 0.025 0.05 0.004
·ALPHA~BRC-~-:-~·-----·-· I UG/LI.1il10I~2mrB1IISiif1!~~$~:&,j)ik.1~1 0.025. I 0.05 I 0.011

.. ALPHA·CHLORDANE 0.025 0.05 0.0043
AROCLOR-1016 0.25 0.5 0.00012
AROCLOR-1221 0.25 0.5 0.00012

. AROCLOR-12S2 0.25 . 0.5 0.00012
AROCLOR·1242 0.25 0.5 0.00012
AROCLOR~1248: 0.25 0.5 0.00012
AROCLOR·1254 . 0.25 0.5 0.00012
AROCLOR-1260 IUG/LI~~.~~~iti.Iif~I1W~.Qg5JlI[.1 0.25 I 0.5 1 0.00012
BETA-BHC. 0.037

.DELTA.BHC. 0.011
0.05 0.1 0.000071

0.025 0.05 0.056
0.05 0,1 0.056
0.05' v 0.'1 .' 0.056
0.05 0.1 0.036

ENDRIN ALDEHYDE 1UG/L I 0.048 I 0.1 I 0.05 1 0.1 I 0.15
ENDRINKETONE I UG/L.111.1i1lil!0j;a~2ix~I~~{:'l&~~~~I1lI· 0.05 1 0.1 I 0.036
GAMMA-BHClTINDANE) -, UG/LI . 0.024 II:.Jil0:~Q~ilrJiL~I· 0.025 I 0.05 1 0.026

..'



TABLE H~7

GROUNDWATER MINIMUM AND MAXIMUM NON-DETECT VALUES
SWMU15 (ROADS AND GROUNDS) (1,2)

NSWCCRANE,
CRANE, INDiANA

PAGES OF8

. ;.: ..

Minimum Risk-Based
Noi1~detect Laboratory Laboratory Target

, Fraction Parameter TV RL LElV~I(3)

GAMMA"cHLORDANE 0.025 0.05, - 0.0043
HEPTACHLOR 0.025 0.05 0.0038

, HERTACHLOH EPOXIDE 0.0250.05 0.0038
METHOXYCHLOR 0~25 0.5 0.019
.TOXAPHENE 2.5 5 0.00014

.'. -, '.~'

l' Only results with validation qualifiers'tha('contain a "U" are taiiied.

2 Highlighted values (yellow.whe,;reprodu~ed I'; color and gray when reproducedi,; black arid white) exceed labbraiory RSTLs,

3 Risk-based target levels ar~ takenlrom T~ble 1-5 01 the SWMUs 8; 15, 18,'19:2o',and OGTSL QAP'P '(TtNUS, 20(4) and are subject' to change,

"4'Rlsk-based target levells not provided because human heaijh or ecologicai risk:bas'ed criteria were'noiavailable for this compound,

HERB = Herbicides

M = Metals, total

MF = Metals; dissolved

NA =Not applicable

PEST/PCB =Pesticideslpblychlorinat~d biRhenyls

svoe = Semlvolatile organic compolJnds'

UG/L = micrograms per Liter:

voe = Volatiie organic 'comPounds,
..... ,...

:-:'..:

. .~ '. .

.' ~:. ~, '~.:

~.

,"} T:.,.

", '(. •



• TABr•

SOIL DATA PERCENT RECOVERY STATISTICS

SWMU 15 (ROADS AND GROUNDS) (1)

NSWC CRANE.
CRANE, INDIANA'

PAGE:1 OF 5

•
Fraction

EXP

HERB

LABORATORY, CONTROL SAMPLE I MATRIX SPIKE I MATRIX SPIKE DUPLICATE
.Parameter I Minimum 1Averaqe I Maxiinum 1Countl Minimum I Averaqe I Maximum ICount I Minimum I AveraQel Maximum I Count

1,3,5'TRINITROBENZENE···· .-.. or cfo2~-f'·103.5:1°-iOi5~j--4-:r 100 1100:0 I '100' I -4-r-100 I 103.3 I 106 I 4
1,3iDINITROBENZENEI . 102 . I .104:3: I: ·107 I' 4 I 100 I' .101.0 I, 102 I 4 I· 102 I 104.8 I 108' I 4
2,4,6'JRINITROTOLUENE·l101··I··102.3:/' 104 I 4 1:"98 '1.98.51' 100' I 4 I ·99 I 102.3 I 105 I 4
2,4.DINITROTOLUENE ··1.97 . 1'99.0 1102 -1·--,rOT~jll\'*68t1l'$R1~86.3 I 96 ~4--1~~E6!l;;,~~l 87.8 I 102 I 4
2:6~DINITROTOLUENEo-_nI101 '1-;-103,3 T, 106 :~-I--,f-l~1itte.'}1W~ijr~85-:O-~1 I 4:-1Wl1f~6~i~!ifII;i:iH 86.5 I 107 I 4
2'AMINO·4,6-DINITROTOLUENE 189.1 95.31 98. I· 4' I 83·· 1 95.0 1 107 I 4 I 88 I 98.0 I 114' I 4
2·NIJROTOLUENE . ,. ·.1021 102;8 I'. 105 1.4. I 1001 101.5 '1' 104 I 4 I 104 I 106.0 I 108 I 4
3,4.DINITROTOLUENE (SURR) . I 99 1108.0· I 114· I 4 I. 105 1 107.3 I· 110 I 4 I 101 I 106:8 I . 109 I 4
'3.NITROTOLUENEI.103 I 104,0 I 106' I 4.1100' 1.102.0 I 105 1 4 I 103 I 105.3 I 1081 4
4.AMINO·2;E,·DINITROTOLUENE .. I'· . 93 r 96;8.·1 .. 106 . I 4· I .' 89 I 91.3 1 93 I 4 I 91 I' 94.5 I 99 I 4
4'NITROTOLUENEc. . .'1 106' I' 106;8: 1'109 I· 4 '1. 103 I '105.0 I. 108 1 41 .105 I 108.0 I 111 I 4
HMX' :.. 1'··"·97\ 98:8'1 . 102" I 4 I 93 195.3 I 98 I 4 I 95 1 97.31 99 I 4
NITROBENZENE I 106 1 106.81' 109 . 141l1!\1¥i'j6!11i'4~1 . 86:0' r-1cf5-I-:-rl~ilir6:t;i;~ilill 87.3 1 108 I 4
RDX.I· 99 1100.31.102 I' 4. I 80189.5 I 96 1.4 1 .81 189.51 96 14
TETRYl I 81 . I 91.3 I 96 I' 4·:I~&.!lli1t-~~~eeiP#lil~-78---r-4TIJ~~38!,j~¥If!&5;6;1:!3Iil%~I 83 I 4
2,4,5~T.o__~ --~-c'1 .86 I 97.6 I - 108' 18 .IWiJit.a~~'mr-76-:-FT--86-l--:6-

o
f1.S5ili1WJil 75.3 191' I 6

2,4,5:TP. SILVEX . 93 104.0 1148~~65~j'- 80.3 95 6 ~5,.1¢:J.r,i~ 78.7 97 6
2,'4'0' .... 107' 119.4 I~!132t~:;;; . 8 76' 92.3 112 6 }~~69~ 95.2 117 6
2,4·DICHLOROPHENYLACETIC ACIDtSURR\ 112 ~1<25:8~ ~ ,1~0~ 13 1i~7~1~ lill~;115~':~11li1il ~p~2SS;~)g 10' '. 85 lf1:~;1!S3!8'i!L~.hlf29S~\1t 10
DINOSEB' iRft:~O:~ 75.3' 81 8 !it4<m'36~§!m:45t8r~~I,~~S8i~" 6' i\,'ll?l~~33ill!\jiili!~!J,!!42J.'S:ll11Uili~if57",iij,W.al 6
HEXACHLOROPHENE' .. 0 •••.••• ' • ·f~4}~1iW:1?]~60'r4. 82 13 ~20_ij'£'35'ftr%1iJi~N,.~5i1{~~ 10 ~"i1:Qi.~H~Bw!l1iiijnl!i*:.'lli58flliRf# 10
PENTACHLOROPHENOL 91 .' . .116.5" ~f!Yli~m:'i;}1 13 t~3.S'ift@.'4i i!jj6:1~3:}'iill 84 .' 10 jl\'1~ilii20r,fi1'tilfj ili~m62TO¥;jii 88 10

Metals, Total IALUMINUM~'3
ANTIMONY' .. 10
ARSENIC I .. 95:6 1100:31'; 113.2" I 9' I . 81:7' 1.·10Q.6 1 . 114.9' I 10

IBARIUM I' 85;2 I' 99.3 1 108 I 9 1~;a.o;81iilIg;IEil1'5g-}2w~IRii367~1 10
BERYLLIUM .... 1"98 '1104:0 1--117.2 I 9~1 85:8 1101:31 118.1 110
CADMIUM' ,', 1'95:61 .101.6 I 'H6. I 9 I· 92;9 I 99.8 1 11-3.31 10
CALCIUM I' 88.8 I 101;6 1;108.1'1" 9-1il1i~s2~2.1 83.3 1 104.4. I 7
CHROMIUM~'I 86;8' I . 101.1 I" 107.21 9 1~6ei3!~~1 95.4 1~1I;1f251,'t~!1 10
COBALT' I . 87.2. '1102:4 I :109.61 91 . 83.21 90.2 I 98·1 10

..rcoppE.Fl-.-- 1'·92.4 '.' 1. 103.0 1. 1.13.2 I--tW~S6~B~1104.7-IM2~11l~~1 10
IRON.· .' 89.2 . 102.1110.1 9
LEAD .' I· 91.2 I.' 100:8 -I· ·108 ,. 9 ·1~i~152!il,f0jr-nO;5-lilfJt2~3(41£}Si!

LITHIUM' I' '102.el::l·102.8 I .102.8 I 1 1103.6.1 103.6 I .103.6 .
tv1AGNESIUM 0 - - : I .. 88:-l":"l::-ionr 1· 108:8-1 ~--~~3~iili11-~f()7~1 1~222tMlA,\il

MANGANESE I 88:8· 1'100.7 1.'106.4 F 9 ~152~2~I~ti5~2~1~1i52!2~'

MERCURY 1~68\'ag~-96]-T-105.7 I 10 1~5;7:"4?J.!¥{1 95.7 I 119.1
NICKEL 190.4 1106.9 l[lI§jgg2~~19I~68~~·96.4 I 119.3
POTASSIUM· 193.9 I 103.4 1 109.1 I· 9"l~6$Y5~1 99.2 1~1[67~$~.J

SELENIUM 193.6 I 103.7 1 116.4
0

1-9 I 87.8 I 101.1 I 111.4

'-..
:<.,... :,"','

10

10 :

10
10
10
.10



Fraction

TABLE H·8

SOIL DATA PERCENT RECOVERY STATISTICS
SWMU 15 (ROADS AND GROUNDS)(1)

NSWC CRANE,
',CRANE: INDIANA

PAGE 2 OF 5 ,

LABORATORYCONTROCSAM~-'-' ~- -MATRllfSPIKE 1 MATRIX SPIKE DUPLICATE
" Parameter " I Minimum I Average I MaximumTCOuntl Minimum I Average'\ Maximum 1Countl Minimum I Average 1Maximum I Count

SILVER ' . ';1',89:6' / '98.4>"1105;6 I 9, I 86.8 " 193.7 ,I, 101,2 I 10
'SODIUM 1,",89.4 ""100,6'\'107.11:;9,,1 ,75.3 1 90.2' I, ' 98.2 I 10
STRONTIUM'" , " , " 1,96,8 ' 196.8+ 96.8 '/,'1 ' I 89.5-189.5 I 89.5 I, 1
'THALLIUM, I 98:41 107.2 '/ '120.8" I 9"'191,3 I 105.4 I 114,7 I 10
'TIN,- ----:- :--, 1~1i]2f8;l\,'\t!1 ,97.41 '107.6/,',9 I : 92 I 96.0 I 107,8 ,I 10,
'VANADIUM, -- '--:- -- r:::e3;6~T-:97,7 I 103,6 I ,9T!!i':'!!ili3;4,~21~~lu95A-l~1:8m:3Wl~1 10
•ZINC

MiSe CYANIDE, 1
rOTAL ORGANIC CARBON " 1

,SVOC 1;2.4'TRICHLOAOBENZENE- -- ~-ms8f~~:-9 92 ',12 ' mlt1[5,$#~\l\~».a2~0~~ 84, '~-fo- ~~6S~~§l 75,6 90 '10
1,2·DICHLOROBENZENE 1~8~," 77.0: 92 12 ~~58~~ ~~7~1~S~Ui 8710 l1Nj~52~ l¥iji,\i~,,1~8~ 86 10
1,3.DICHLOROBENZENE ~~53.~1~~4$~~92 12' m,s,!t91lj\jf5lHi&6'U0Z'iJ'l 8710 ~1l2~~T,i67f3rM 84' 10
,1 ,4'·DICHLOROBENZENE ~~~55~ 1W"~1,{3~8~ '85 12 ~.53.f j\l$}f66j~~ 83 10\~li\l45{,:t{'J~ ~f67t6~i(il 82 10
11~/;lf\0130f}J'J?'n1iI:\l~H:JS!fSlQR8,ll*! '!fJ;'," i~!~Mor.g~~6ef'!l~186 13 ~_3~~&~'~He@'60r8r,;,~, 90 12 ~'tiril)1W!'i(I~{lli:~c6;11.01i'.,j;'iJ 78 12
2,2':QXYBIS(1·CHLOROPROPANE) , 1_13;1111,;_1 ,'85,8~----:1Q8---:l~~1~6~.i,~¥!@182.0 ,'" 104-~--r::ro-l.!!l.@ia7:;,1i?\\\'t~ 84.3 I 106 I 10

4.'BROMOPHENYLPHENYlETHER ,1~16'6~~·'86;8":I"too 1~121'78 188~4 '-'105-110 I 78 192.5 I 117110
4·CR[ORd~3~MEtHYLP.HENOL "', . 'm05~"i.89:2~.r~ :-r2~1£;~~0~~BT:3~-:~-~u- -10- W~69~/1!l, ,86.1 101 10
~£eJ5l!~F.l@:«liJlf!jINE.~£l1l"it~_~ 1#)!~,aE ~~.3i2M > '$$ ,,>'~ '. 12, ~O~f:v;~\fit4~ltt.~~_24~1\l ' 10 fM~\lll.w5~\1l'ii( ~lf;'&1.6~':4JW @f.~Sif27!J\~f~g 10
4·CHLOROPHENYl PHENYL ETHER' " >'75' , "90~7 ' ',100 " 12' mr7,,~~f!~·85.3 96 10ii.:.-1~7ai1~ 88,6 101 10
4;NITROANILINE ,~~iff5.5~ 83,2 100 12, _a9~~~":t5218~\h'\t'@tii7:2~1~, 10 ;~\liiEgI43~1§':i~59:2~,~i 78 10
4·NITROPHENOL~$"f>~~~Z{Ol\llll 92 12 It_39M~IG~69J0~ 92 10 ~f~5:tt1?JL.\\:1~\7;:$rOW~ 95 10
ACENAPHTHENE \If''Z5~~1~e2l'1m 76 13 I~V~0~in~66r4~ 80 12 &%1'.;rB5.!l~Ri\!ilI69'i8~\j 80 12
ACENAPHTHYlENE ,ill..20J!i .i ,.~iM62S0J~ '7713 ~~,;J:!l'2~1!Y.h~~~6~ 85 ' 12 Bi'li'k~50J!~ ~~'7X69t2¥tI~ 93 ' 12

'\. ""l.,.'", •
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SOIL DATA PERCENT RECOVERY STATISTICS
. SWMU 15 (ROADS AND GROUNDS) (1)

··NSWCCRANE
....• CRANE,' INOIANA

•
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@~~65~·'~1·· 83.2.' I 100 ". 12>lm-rlli\6~'~178.6 ,. 95 1 ·10 1t;;~;7,~iit~1 81.2 I 92 1 10

·1~6i1~r85.51 . 115. 112 I 78 ·1 94.1 I 122' I 10 I . 80 'I 98.4 L/ 119 1 10
-' ~f,lf55~ ~89:8-- "':--123-----1 -. --12;-; 1.,'t,3¥m,l[1}f~-15T:'9-1ml\'~1]a2~~~r 10---·I~~J~1I~~T-1oi]f~ r~\i~~tct~51.\"f;:;j1 10

. LABORATORY CONTROL SAMPLE .1 MATRIXSPIKE I MATRIX SPIKE·DUPLICATE .

l~r~1;8~~I~'-OO2f$$Iat&l!:;'k2~~ffilJf ·12 .. 1~5J1~.ill!'wffih1'i!59f3~1 ••ea~t~l- 10 1'f.\~l1fi5-J:l~~i,'-i'i~(1~6;i~$~I€~ii~'tt7;2~l{;\\i1 10

~~;:;;;~::;;;:~~6""";';;""'d-_-...:.1.;,;;.3~·-1~7ft4~~1~r.l6~5¥.ll~1 .-78 112 1~~46~r 75.6-T?;~:%jj63~!;;:(1 12

BUTYL BENZYL PHTHALATE

BIS(2·CHLOROETHOXY)METHANE·

BENZO(AlPYRENE

BIS(2·CHLOROETHYL)ETHER

.. ,".

BIS(2,ETHYLHEXYLlPHTHALATE

BENZO(B)FLUORANTH-ENE'
BENZO(G.H,I)P.ERYLENE.
BENZO(KlFLUORANTHENE"
BENZYLALCQHOL .'.

Fraction . I Parameter
ANTHRACENE'

'BENZO(A)ANTHRACENE

CHRYSENE '~e$li~I~i';$f6~1 '84- - 1--13--1~4jj5.01JrWJl!1~~0~e~1 -- - 86112 I~Jil6~1J:1'lfl 79.11~~lP1i33fu\f.f,~1 12
DIBENZO(A,H)ANTHRACENE' ~~53.~4l-l177;8 I·, 94 -. 1 131Q'fil2t!ssDI -89.1'1·122 112 1_69:1:'tiJ&498~2 1~~1t42i~1 12
DIBENZOFURAN '
DIETHYl PHTHALATE'
DIMETHYl:: PHTHAl::ATE .
DI~N·BUTYL PHTHALATE
DI~N·OCTYL PHTHALATE

~6'9~r--83.4~r~92--T~12,*i!~~W';1~l1!:lI--79.2C'T· -~88-- r1ol~(}~!ii7~11!l~11' 82.8 1 95 I 10
.~K65_1-90;3·C: r~-115-.112 •. IW~1rt2_1·-83.2 -l 95 - 110 1lt!~~6S~jl 86.7 I 99 1 10
~~61~r: '80.8' '1: . 92 . 1 12.I_AGlll'f.~1 78.1 I 861 10Itc~,6'lf}.1 82.1' I' 96 1 10
·lI'~69~~~r90.61 115 112Ijf~'l.6_1· 89.9 1 i11··1 10 1~~~ft2.~193.1 I 120 I 10
!%~'l~i ·1 00,0 pl~jr62~"~112' I d T7 I 102.7 I~J11!;'g1~9*i',~1 10 I . 7.9 I 108.1 ~i1i;m;t6\1iM~1 10

DIPHENYLAMINE 1;\,{Wk15~'tJl~1f[ti~O'lTri~1 . 85 .. ' I. 12 mJii!fu1t22~~1~6510,1111 . 98 I 10 l.f391;\tiPlli1i~68~.6~(,;j1 106 I 10
FLUOF,lANTHENE " 1~'5_~~~Jm1~I"~'~82'- I .-13 -r~hAll~~jliE~r~ti~:e8I6~1.'ifi\'e~r--f2 ... r~j~261if,jji.~I~'\i7,6~3~1ffi\((lJlliii?il'2~iflll 12
FLUORENE
FWORENE·D10 (SURRl ...

_43~~I~:&6Zf2.I~_1.'31i,,1j~1. 13: 1~~~4'3~Mtl$l~i).jf65n5~1 . 80 1 12 f*~6,lEA'1I~7)Oi.1>il~~1 81 1 12
··'_5'~I~7i&~5~IF"·887'.'--::-T713~r~t~4'9.lk~T . 75-;6~-r--T63-'-1--:l2-lfI~~~"[O~1ftl 77.0 I 90 1 12

HEXACHLOROBENZENE" .' 76 196.1' 1'1151·12 I 84' I 97.9 I 111' 1'10'1 88 I 102.5. 1 119 I 10
HEXACHLOROBUTADIENE .".
.mlg.~~ot!f~Q.Fi!e.$:¥etr0RetiJiI?l.\I!)IE~E~"·""
HEXACHLOROETHANE'
INDENO(1 ,2,3~CD)PYRENE

ISOPHORONE--· .
NAPHTHALENE

10
10

~~55~HI ',77.7:. I· 92-'1-:~f2-:-'r"'~0t~41~67.ifill-~~1 .. 87- r-1 0~lUt~~W~~,liI~l!iI69(b~-?r 83" I 10
'\t<;~52.f78.5 1_ 93' T=13cl~~li60_1""85.41 111 I 12 f~~)j;r,6,+jjJi1~198.5 I;'M-\1ltt1:98iiJi:fdll 12
1~l't.45~1~'t:62}3~~1 ·92" I· 12' '1~~t45ili~t~*I~j!6l1r::6li'J!l}1 '. 92 I. 10 1*~~r45f'jV01tlrg~~6a?5NJrt41 95 I 10
11~]~_~1j[55~~iB'Jt1~6~1 ·13·' 1lr!~z9iIii~I~~~1~I~iw70!;jf,';im----:12~r:k~a}3j@~I!'.&~5PtJi~I~1l!Wt1f6:a:$§'~m 12

NITROBENZENE~D5 (SURRl . '~'~k~S:4~~I~.1~5~1 .' .. 86 I 12- 1~&1.50i\£~I~66\3~~r-81.- -r-lo---C-lili1~l!i~~~Iif.~rf2t4~1 85 I. 10
N·NITROSODIMETHYl::AMINE'--···
N~NITROSO·DI·N,PROPYLAMINE .' ..

. ·~57_'I~'.f,J1rfif3f,!a~I· . 85 ..J c' 12.1f'~~~6!}j\W;~.\ln--i8:4-- r-: -=--116 - r-ro-l!~ili!:65?~\jJ 80:3 1 103 I 10
~~7.~~i*J:ti!:!f 88:31· 108'· 112 ·1~'t2r~1 86.9 I 101 I 10 I 80 I. 89.9 1 99 1 10

PHENANTHRENE ...
PHENOL

"'(_p;1~1i-1r;~la:~1-8;f~r-1F~ilitF50~1j;~Il\l1fNt2185lt~1 87 1 12. 1!~!.?fj)I64~fl!j1 77.0 I 86 1 12
1ll(.63~ll .' '80.4 . I 100 I ·12 1~~6851 -'76.3 . I' 89 I 10 liW.69~j~~1 78.4 I. 91 I 10

PHENOL·D5 (SURR).
PYRENE

. 'PYRENE:Dl0·(SURRl

.I~l65~~:·:75.8 ". I 92" ,. 12 -11Rli~1U51&l.~1~lJ,2?6~1 '. . 89'~ '1'10 '1!!~,~~$8~1i1\~r~J'Mr6~~1 86 I 10
~i$li'5.5:i!r~fa7~'l6~T-~12o:--:r13 1~~52~n9:()-I:--112 I ·12 l~if~:4e~'{if -90.7-rr~~iili\11!86~tif~1 12
·"~.66.!'$'NIf .. 85.9~~i%1i32.f· 13 1~6:7~~1 88.8 ·1~'1il.i:SS!~JI u f 2 'l1ilirl~68~196~lk~~J;;44'l:V,t~1 12

TERPHENYL-D14 (SURR) ffi_62~1 . 81.7-1--98 . - I 12.I1lf,JGJiI6i'fl11,1J,ml 85.4 r-108' 110 1*~ii}~i:3fi)1;~1 94.8 I 118 I 10
VOC 11,1,1 ;2·TETRACHLOROETHANE

1;1,1·TRICHLOROETHANE
1,1,2,2·TETRACHLOROETHANE

86' 7
84 7
76 I 102.01·' 116' ., 22 1~~ffl4ltjjjfJtr1l~'t69t4~J 89 1 7 1~!t.43ifi~Ii.<F~63~0~1 77 I 7



TABLE H·B

SOIL DATA PERCENT RECOVERY STATISTICS
SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE '.
.; CRANE; INDIANA

.' PAGE40F5

..... LABORATORY CONTROL SAMPLE71 - .~. ··MATRIXSPIKE-~ - -_OJ MATRIX SPIKE DUPLICATE
Fraction ; f" ..Parameter rMTrilmum I Average I Maximum l.countl·Mlnlmum I Averaqe I Maximum ICountlMinim-um I Averaqe I MaxlmumTCount

1',1,2·TRICHLOROETHANE . ". I '84-' 1'.97.0: I . 106:c r---WlWMe6.1~17<{)¥9~ifi1i1 . 831-'-7-W@if!!fi58f,1~~jl~66!9~1 77 I 7
·ri1·DlcHLOFlOETHANE I 861 .101.5· I .122 1.22 1761 86.3 /!t4~1!27~1J!!1 7 1~~\~t::45ilWJi'~I&7;3~iW~1 91 I 7

:'!t,1;DiCHLOROEl'HENE. ··:-78.. ·· '100;0·118- 22· 1~67R~lt,~·· 84.0 i.\1'~~1(e1~; 7 _{4\1~)\$iUlnt66,,7d~ 80 7
If;2;3'TRICHLOROPROPANE' .. ·:90.· .··1OM 114···.22.' ~:W,63~l\i~lj2f.4~ 87 7 m611Y*~1'0 r~6~1.6B~ 85 . 7
1,2~DIBROMO,3'CHLOROPROPANE . ·1111Iif.li7,ilf~'ll91.3 ""112 '.22 ~i!.a~'HSi1i!56t8*ttl\l~~~2_J· 7. 1f£~!I"i!.)1~W'J\l!lfl,$'\'53f6~~~~65~~ 7
,j';2,DIBROMOETHANE .84·~·100:8110 22' ~;5i7,~~~ll681~ 77'. 7 _58(~1!ll~:r\6~~6~ 75 7
1,2·DICHLOROETHANE-->F:.:::86H·.·.99;5 1.-118:-1·22-:·I~~t.t'r·85rl:WJ&~1'2s:~-T/~'Iiil56B~175.1 I 107 I 7
1,2;DICHLOFlOETHANE·D4 (SURR) .. 1'95. ·1 101.8' 1.-107~{-~2~ .I p

• 91 -T-·j2T.<fIg1j~1i9i1J~"W~-7T-90 ·r1To'-6-1~~1.\i1iil~1l!i'i~~ii'1.7

t2~DICHLOROPROPANE - -- r-"786
c
"1100.2 I 116'" 122 1\~IM~kz.Qa~I' 79.1 1107 . I 7' 1l'il1t[48'!5:e~~69JQ~1 82 I 7

2·BUTANONE .. l~t2M93;5' I 122.' I 221}:W~ill4:'7_1!JliR'116S~3~~1 84 1 7 '~§JJl1i52~~~1@'162i3\\1;?01 75 I 7
·!2.HEXANONE· ., =C.8B [106.6' 1tji'~1\2eh~~;!i1.22 1~~3-E)~~I~~56J6i\ill 78 I 7 1JW,~.l1136NWffi~I\\\'i.1i56;3~176 I 7

;"14,BROMOFLUOROBENZENE (SURR) ·1·: 971 10o.a·' ".'106 I' 22 1 . 89 1',98.7 I 103 I 7 I .88 1 98.0 ,. 103 I 7
;:14~METHYL'2~PENTANONE;------'-.--.-~·::;r-.::861107.0: I~Jml1i38~1' 22 1~~55~\l.w.1·· '78.3 ·1· . 105 17' 1'!t.6~i;.!~1?2~m,ji\6l1l1WI 80 I 7

;·:rSENZENE·1'.82 ' I, 96:9· l:t12'1 .22 1!!m.j'63~-i~r!\\lljh'tA~3j\J1\\1 96 --r7~fill1:i~:i1W!f~'\ltf!mrJ651\1~~1 79 I 7
:·IACETONE·liA.66.1·~..85:2·~120 ·122 IIlJ«4V.Q~tAI80.0 I~It>'i1i89~1 7' 1*~~52~WklfI58¥r4:r&1~1,~~67~@';1m'7

'BROMODfCHl,;OROME-THANE ./, .. ,76' ,. '89.3 . I . :102 122 1~~~5,1~~I&ji%lt74\1ai1!~1·109 . I 7 1i\lt*,~43!lll)lMiH~62{E)lliW;1 88 I 7
BROMdFORM~------ 84 . lOU, .. 11222: 1~9~ll\I~62t.83 . 7 ffJitli(39~U~;5619i&~ ~'E~,1it"!:7At&!~lliii 7

." BROMOMETHANE . :84· '99.4'" '118 ,22' ~\f~4:1~ 94.1 .• 1_~7~~t;l '7 ~38:J1&~l1~5'li.'7~t[ftlY1r7;'3~TI~ 7
'. CARBON DISULFIDE 76 106.4 'lW&,1iS~~~22: i~i~5'7,*f~ 83.4 Im';1\52~&', 7 )~~a7~~m ~6~~Ji.l\lJ 86 7

CARBON TETRACHLORIDE-84 . 99.6 "114 22 .~65~~ 86.6 ~1¥7:6R 7 i#;1ii~\~38~~ llWj6'a.'9:\fJ)· 91 7
'CHLOROBENZENE'---":-'-. 1:-;-~86:-:r --99.7·~n~~11l:-l'.-1J,!51il1~1l11~6.0~~Ii!f~II1!'4!!!ff.i7;.S~~17' 1~!;1::1.431~11'lJja:~56;·7';~DlliN~@'7.,,1'«i~%%1 7
CHLORODIBROMOMEtHANE-I··-:-:80c-:c-r·-96-'--5~. r-:l06 I 221~~4.9iit;\if.!/.I~~63~9~1 821 7 IW;t\~~5-d.~y.~Jlifm-5a;;jIff[lJ~1 76 I 7
CHLOROETHANE. . ... ·:--"--;;---·~9~107.0 I . :124 . I 2211iJl.1jtiea'8l t08.1 1~¥ff,I14~7;0~<~'ul .7 Ihll~~!1'0~~jl;\~&jfT.!1~\1.'6!JM{1 84 I 7
CHLOROFORM. . -~. I --84-T .•.. 98.7'. r·:::-114--I;;22."lllW~67~'il1l~:1 . 83.7ISf,~35~1 '. 7~~!~\\1.1l:7.l?'ii~~I~\'li1it~;4.ru1 94 I 7
CHLOROMETHANE .'. ;, . -.- u:;-:- 1-· 86' I .JOO.9 I ·116· 122 1~58!m(1illl1 . 95:6 1~!22a~l@.lH ~71~&?i1'~Qlf~ilt1565'!iI%;~!1 85 I· 7

. '. CIS·1,2;DICHLOROETHENE 7
CIS,.1;3,DICHLOROPROPENE '. 7

IDIBROMOFLUOROMETHANE(SURR) '---:-95 '''''162] r--1O:7~22;~~1T.3JrlJ~1i5a\~1.7· I 92' 1105.9 1 119 I 7
DIBROMOMETHANE' 1 '84. -1100.8:·I:tf6122~1__t;i~r-84.0-1~i};'~i:l\130~~&~r 7·I~Jt~1)f621l$.i\1!1 75.3 I 97 I 7
DICHLQRODIFLUOROMETHANE-- --.,u~,32:t~iH7--:-['Ji1il!~";::a8R~1jQfIi~\W7iIWO~~01 119. I 7

TOTAL><YLENES .. ----------1-·-93----r104.7 ~1113-_:_1 22-r_ils%..ll\If6z~~ml 77 I 7 1~:&.it"l0~f~f~5813i?ffi~~l7:6n'W.#€11 7
TRANS·t,2·DICHLOROETHENE 7
TRANS·f.3·DICHLOROPROPENE 7
TRICHLOROETHENE 6

.(.
'~

'.';.- (. ".~..



e TABle

SOIL DATA PERCENT RECOVERY STATISTI.CS

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE
. CRANE, INDIANA

e

PAGES OF 5

LABORATORY CONTROL SAMPLE I MATRIX SPIKE - I MATRIX SPIKE DUPLICATE
Fraction

PEST/PCB

. Parameter
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE .
4,4"DDD

A,4'·DDE
4,4'·DDT
ALDRIN

Minimum I. Average I· Maximum rCountl Minimum I Average I Maximum ICount! Minimum I Average'! Maximum 1Count
80 I 92.5 I 116 I .22 Ilf~*53~r -86.7-1[~,~2ni6~ITT~f@.*JZ8'i~:li1~15~!9~H 80 I 7
84 1 99.8 I 124 1 22 1~11~6)1~n 105.3 r~~303~~iil 7--~lli1f28jili.m;>g1~£67;!3~EI 86 1 7
85 I 101.3 I .118 I 6 I 84 I 94.8· I 117 I 4 I 80 1 86.0 1 91 I 4
83 I 99.0 I 113 I 6 IlI~~::,)!%,p2~£il' 96.a- I 113 r 4 1~1if7;2i?~~1 82.3 I 89 1 4
84 . I 100.0 I 116 I 6 1~0~'l.3W';;1~J 109 I 4 T~j};;{\)i7,.e;l;~1 82.3 I 88 I 4

lllt~~iZ.~~tl'-87.8-r-10-5------r-6 l~iO~I-75.8r-8~1n_-r4-rt:lh'ill6B~I£~tO:8i@.]nWijJl\{Yr7;3~~~~1 4
ALPHA~BHC

ALPHA·CHLORDANE
~~ta~~ 8&.5 '---100T 61f~.69lEN,jr 79~8--1 ' 9a I <I lijlm1~67-Jit~I~(7';f!'i5it1fst~~7.4iE~1~1 4

. 78 I 90.2 I . 106 I 6 I 81 I 84.8 190 I 4 175 I 76.5 I 77 I 4
AROCLOR·1016 86 I. 96.0 1·1f9~-8~186~-fdrf~1 117 17 IWtJill~~3Jl:~1 97.3 I 121 I 7
AROCLOR.1260
SETA·SHC
DECACHLOROSIPHENYL (SURR)
DELTA-SHC

. 91 . I 101.6 I 118 I 8 192 I 106.6 I 124" 7 I 76 I 101.6 1 125 1 7
l~i7)a~'85.2--r-98 I· 6 ~~%'7,ie~~80.3-r 93 -T-4-1~7:'lll\~~1 75.0 I 77 I 4

·75 I 91.4' 1111 I 14 ~'J63~1fl1If89J;-1 124T----r1 "*&ii~l31W~1 86,5 I 113 I 11
78' I 84.8 193 1 6 l~m6'7;iii~1~ J 88 I 4. Th'1W;;1~65~@\lil~};~7,B{8~1 79 1 4

DIELDRIN . 78 I 90.7 I 106 I 6 '1~~i'i';O~T8n---:-1 96 1-41~1i2~t~I~'1'li+~5Ig:i11 78 I 4
ENDOSUlFAN 1 75 189.2 I 106 I 6 1~t!%1il¥al-79-:ar----ge:--14 1~ilJ;1t,kO;]W!~Ij;jIiii!"1~1ii81~~";'i,t4~,t!1 4

78 I 88,0 I 101 I 6 l~i~7i2,\ffi~1 81.8· I 97
r~11\\1rurl3'i\Wll\l11 86.0 I 101 I. 6 lii¥,li\S168:1li1i"" -- _. -- .. ,,,.."•. _-,,.~,,,,,,,--,,.

79 90.3 105 6 ~"'1.~f\E\rlJEI 79.8 924 ?~'l¥69,\1:1Ji;'ffi'~ilar0:;),iiI.1 76 4
80 89.8 103 6 ~~11i7,2¥.1Rr11ai· 79.5 91 4 ~M!Jlii;1ilOW#i.KH;Gti}7;'2r8;{it~ ~~:e~\~7i4lfl01iit 4
83 95.7111 . 6· ~6!iHl~~'ltt\' 84.5 102 4 1-ll~i)iij7i20\@\il 78.5 83 4

:~6$\k.~7;2f3l'iilii . 86 6 1_36!lJ*l'~~ ~~53~ajf1!l& b"63~~ 4 ;\ii!1;\<li3'7~~~~tll ~50YOJi\~ A\iA'\tl¥58~Jl~D 4
80 91.8 108 6 !:IliX~'irlj;1!1'a!! 79.3 92 4 ~~;:t[7;OIf~,j~U!;I~;ZB;8]%!ill 76 4 .

4 ~68\\llt!r\tl ~'\7ii7:315~; 77 4
iii fl::l.U I l::IU I 'I t%i1t1i1[r\;}>iiWhlil~:tA~lP:r~ --

ENDRIN

GAMMA·CHLORDANE

ENDOSULFAN SULFATE
ENDOSULFAN II

ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA·SHC (LINDANE)

HEPTACHLOR· , '. 76 I 88.8 I 104 I· 6 1_63W~1 80.3 I 93 '. ! 4 f~ffil7;O)',;g~~I~7i3~8\l;'rIi1 78 I 4
HEPTACHLOR EPOXIDE 76 -, 88,'7: I 103 I .' 6 1®;1~'l,lffit~r79.3-1 89 I 4 1~~~tl2WJ;~,%gt~'l3?8\i\~1 76 I 4
METHOXYCHLOR
TETRACHLORO·M·XYLENEISURR).

·88 I 103.0 I' 119 I 6184 1 95;3 I 111 14 I 84 I 87.5 I 91 I 4
fi;~t~J 84-:-3 I 103-1-14 r~ait\?1~~r83.3-1 112 I 11 1~<i'58:~~1 76.2 1 105 I 11

I
1 Mlnlmum'values less than 75 percent and maximum valuas graater than '125 percent are highlighted.

EXP = Explosives
HERB =Herbicides
M =Metals. total .
MiSe =Miscellaneous parameters
SVOC a Semivolatlla organic compounds

voe =Volatlla organic compounds
PEST/PCB." Pasticldes/polychlorinated biphenyls



e . TABle

. WATER DATA PERCENT RECOVERY STATISTICS

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCC.RANE
. CRANE, INDIANA

PAGE 1 OF 5.

e

1,3,5·T,RINITROBENZENE .. r·· 851 95:3 I . '105 I· 4 I 97. '·99.0 . 110r' I 2 I 961 97.5 I· 99 I 2
Fraction

EXP

",Ii-'
LABORATORY CONTROL. SAMPLE I·· ·MATRIX SPIKE I MATRIX.SPIKE DUPL.ICATE

·Parameter 1MlnlmuniTAveiaaeTMaxlmum.]Countl Minimum I Averaae I Maximum I Countl Minimum [Avarage I Maximum I Count

'HERB

Metals, Total

1,3-0INITROBENZENE·I·· .·.8T· 19.6;5'1 107', 1 41 .98 I 100.5 I . 103·· I 2 I 97 I 98.5 I 100 I 2
2;4,6·TRiNITROTOLUENE 1 84' I. ·93;8 1 ·103 1 4· I . 96 . ·.1 98.0 I 100' I' 2 I 95 I 96.5 I 98 I 2
2;4'OINITROTOLUENE 1 .781'88.5 r 102 . 1 4· 1~1(!,62illlt~178.5 1 95 r 2 IWbi:;lrt~_1. 81.0 I 88 I 2
2;6,DINITROTOLUENE I· 82" I·· 93,S . I. 1.08 I 4 ·1· . 78 I 89.0 I 100 I 2 I 80 I 86.0 I 92 I 2
2;AMINO-4,6;OINITROTOLUENE I' 84 . I 94.5. I . 108 I' 41 . 95'. I 97:5 I 100 I 2 I 93 I 94.5·1 96 I 2
2,NITROTOLUENEI 76 187.01 100 I 4 I 88 I 91.51· 95 I 2 I 87 I 88.5 I 90 I 2
3,4·DINITROTOLUENE·(SURR) I 96· 1 104,5 I. 120 I 4' 1 110. I 111.5 I· 113 12 I 104 I 104.5 I 105 I 2
3-NITROTOLUENE .. Ictlt*r;iH~~1 ·85;3. 1 97 I 4 I 87 1 91.0. 1 95 I 2 I B7 I 88.0 I B9 I 2
4·AMINO'2,6;DINITROTOLl:JENE I .... 81 I.· 92..3·· I 10B I 4. I 93 I' 95,0.' I . 97 I 2·1 91. I 92.5 I 94 I 2

. '4·NITROTOLUENE· 179. I·B9:8·1· 103. I 4 I . 92 195.0 I . 9B I 2 I 89 I 91.0 I 93 I 2
HMX· I 90'194;8 1 9B I 4 196 196.5' I 97' I· 2 I 99 I 100.5 r 102 I 2

"NITROBENZENE . . 188 I 96,3 1 105 I 4 I 86 194,5·1 103· I· 2 I 78 I 87.5 I 97 I 2
RDX' '1' 96 I· 100:3 I' 104 14 I 102 I 102.5 I 103 I 2 I 105 I 106.0 1 107 I. 2
TETRYL .' I' 81 191.5 1 105 I 41 90 I 92.5.1 95 I 2 I B9 1 90.0 I' 91 I 2
2;4,5·T 1~~\'1!t£4~ ·79:31 B414 li~~69~!\rr,1 76,5 1 85 ·1 4 l1!i~!1i7.0~~n 78.3 I 86 I 4
2,4;5-TPlSTLVEX}·------- 11~~~1~~1-82.o-I-99-:--T-4-1~W;(j~~1 76.3 I 83 I 4 I 75 I BO.5 I 89 I 4
2,4,0 192' I 99.01 107 1.4 I 84 I 95.5 I 110 I 4 IB3 I 100.0 1 109 I 4
2,4-DICHLOROPHENYLACETIC ACID(SURRl B4 9B.4 . 116 5 90 101.8 121 5 91 97.8 108 5
;IDJl&0SSB~.B~~~~~~~1ilJi fi~5:9.~ W~t:63\O!lilil! ~~i12~'i#.\ 4 ~$1i1J(Q'liili¥.'1fZi ~!4f(,;'8R liif~b'llO~}t'Ji 4 ~OiJf¥irii\ t,'~4915a'!<i: 1?,'h\~i'c67ti&r.;';-;~t 4
·JmEi~~eJ1iU!01R0gliilE;NE§gpAfIL;:~'"t3!I.M,~~_t33*l~'i'i.'f8:40t4)1.f~I!iiI.t,~'r.47~~ 5' il~2~~;f1&'F38V~1,1,~\~{52~'t\f!\ 5 1fiPlli'I28W,f~ J;t~3;rri6.\'1;r; ;~1It\?,4:i:li%~ 5 I
PENTACHLOROPHENOL 78.B9;0 105 5. lWi~1:9~1it. 75.8 110 5 '!i!,iLIZOWg;ilii;j B1.B 96 5
ALUMINUM:-· ·1 95.61 '103;1.· I . 106.6 14' I 96,1 I 99.5 I 109.1 I .4
ANTIMONY I 93~2 197.8 I· 101.5 . I. 4 I· ·88.B I· 9B.1 I 104.3· I 4
ARSENIC I 85.3 I' 93.1 1'109.4 .1 4 I 90.7 I 102.0 I 115,B I 4
BARIUM· I 102.5 1 106.2 1 111.2 I .4 I .87.5 1 95.5 I 101 I 3
BERYLLIUM. I 89.31 97.1-1 . 106 . 1 . .4 l'Z>tl'i';~2(8~11 97.4 I 112.7 I· 4
CADMIUM I 94.1'1 100.0 I 107.1 1 4 I 90.9 I 101.1 I '111.9 I 4
CALCIUM· I .100.21 111.3Im'1l3il~6'~1 . 4 I 109.81 109.B I 109.B I 1
CHROMIUM 1100.4 I 101.8 1 103.3' I 4 I 93.9 I 100.4 I 109.7 I 4.
COBALT I· 102.1' I 104.7 I ·108.5 I 4 I 97.8 I 104.0 I 111.6 I 4
COPPER' '1103. 1 104.9' 1105.71 .4 I 97.9 I 101.8 I 109.B I 4
IRON· . I 103.4 I 105.6 I 110.3.1 4 I 95 I 100.5 I 108 I 3
LEAD. I 94.4 I 104.5 I 108.61 4 I 99.6 I 106.7 I 113.5 I 4
MAGNESIUM. I. ·96:4 1103.41107.1 14·1 .. 96.4 1103.6 1110.7 '1.2
MANGANESE I 101,7' 1 106.4 I. 113.9 I 4 I 94. I 100.5 I 106.9 I 2
MERCURY 1 98 I 101.3 1 .105.4 I 4. 1l!ir.~4.8j3~MI B5.2 I· 105.4 I 4

··NICKEL·· I ·102.·1 105.0 "108.4 I 4 I' 96.3. , 102.9 I 111.2 I 4
POTASSIUM' I 95~ 1. 1101.4 1 105.4 I 4 , 94.B I. 100.7 I 109.4 I 4
SE[ENIUMO~'=."~"·C.' 190.51 96.8.1 114.:3:-::T-rr~89:6 1'101.01 119.91 4
SILVER: 199.1 I. 102.4 '['-"107~5":T4:l~-;,:s6'h1~il:l 78.6.1 106 I 4
SODIUM 1 98.3 I. 106.8 I . 113,1 I 4 I 94.1 I 101.1 I 108.1 I 2
THALLIUM 1 95.6 I 103.3'1 109.7 1 4 I. 98.B I 111.1 I 125 I 4

..TIN 1 . 97;7 1 .102.3 I 109.3 I 4 I 91.5 I 9B.6 I 106.1 I 4
VANADIUM 198.9 I 102.7 I ·f(j9.1~r4 I 97.8 1 103.3 I 109 I 4
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Fraction
LABORATORY.CONTROL SAMPLE ..

Parameter [ Minimum J Average·I.Maxlmum !Count
. i'.IZINC. 1 86.3 I.; 93.4.

c r .98.4 . ,. 4
Minimum
. 84.4

MATRIX SPIKE
Average I Maximum

93.1 [ 103

MATRIX SPIKE DUPLICATE
Count !Mlnimum \ Average I Maximum I Count

4
Metals, Dissolved IALUMINUM I .102.9 I 103.8 1 104.7 ~

ANTIMONY 98.2 . 101.4 104.6.2
"ARSENIC . I .95.1 ·1 97.1 I 99 .1 2·

BERYLLIUM 1 101.1 .1101.8 I 102.4 I. 2
"CADMIUM I' . '101 I 103.3 I 105.5' I 2
'CALCIUM 1 106.3· I 107:4 [ . 108.4 I 2

96.1
.95.9

97.3
103.7

~ril,"'o;'~\
97.6

101.7 .109.9
103.1 108.4
99.3 1103.2
110.2 I 116.9
87.3 I 97.8·
100.1 I 102.5

3
3
3
3
3
3

CHROMIUM [. 107.6 I 107.9 I 108.2 ·1 2 I 90.4
COBALT I 107.1 1107;5 I 107.8 I 2 I 103

·.ICOPPER I 105.81·106~6 I 107.4·1~
IRON· .• 107.8 . 109.7 111.5 '·'2 .107.7
LEAD' [ 111.51 113.1 I. 114.6[2: ·.1:~107.4

'MAGNESIlJM-~ -.- ':-.~ ---~-----r-t02.8-r f05.i T107~4 I' 21 109.4
. 'MANGANESE I· 107.9 I .. ·109.7 I '111.4. I 2 . [., 107.7

NICKEL [ ·103.4 [.104.6 I , .. 105,7· [ 2 I: 100.7
POTASSIUM'" I 100.8' I . 101.5· I . 10202· I 2 [98:6
SELENIUM '[94.6 1 95:0." [ 95.3 [. 2 194.3

.lSILVER I 103.2 1103.2 I 103.2 I 2 1~\g601'1§j\\W
:"SODIUM I 104.1 I 105.3' I· 106,5· I 2' 1 97.6.

· ,THALlIUM'[ ·113.3 . [ . .114,4 . [ .115.5 .[ '2 I 109.1'
;'TIN'I 103:91106.4 I 108.9· I·· 2-\104.3

VANADIUM I 107.2 1108:8 [ 110.4· I 2.1 109.8
ZINC [ ..97.2 "-'97.5 [ 97.7' I 2 I 92.2

·105.3
111.2
104.0
1.18.7
111.4
114.0

. 112.0
98.5
107.1
107.3

. 95.3
88.0 .
100.7
113.3
106,6

.117,5
95,8·'

119.1
116.2
106.8

~#lXl1'26gal[;'\1'
118.2
118.6
116.3
98.7 .

110.5
124.3
96,8
102.5
103.8
118.9
107.9
122.6
98.2.

3
3
3

.3
3
2·
2
2
3
3
3

. 3
2
3
3
3
3

82

MISC,
SVOC

(..... ,

,~

,TOTAL ORGANIC CARBON I 1061 106.0,1 106 I '1
1;2,4-TFlICHlOROBENZENE' ~50~Ht"iigr(j~ 75 5

·'1,2,DICHLOROBENZENE1~4Bl> ~ti!1£&M2~~ ~~'7;01f!i,~' 5
1 3·DICHLOROBENZENE· " 38' w'{i,lj'S6'r,41\l;~Ii!iWf«¥6~"i)j; 5
1,4:DICHLOROBENZENE ~.' !121" 1~5'7i1~~Ji 1,m-;e.;tzQ~\\it 5

'1·FLUORONAPHTHALENE (SURR) ~'!l52~'N4i;~ ~5510t~ ~'r4lr1iiS9~Jit . 4
2,2'·OXYBIS(1·CHLOROPROPANEl 80 94.0 105 5

" 2,4;5~TRICHLOROPHENOL' _as~~ ·78.0 . ,90 5
· 2,4;6-TRIBROMOPHENOL(SURRl n 90.0 100 . 5

2,4,6·TRICHLOROPHENOL . ~65~1.· 76:0. ,90. 5
2,4·DICHLOROPHENOl ' ;*"~60~ il.W:OZ-ilN'Ol!'i£i 80 5
2,4'DIMETHYLPHENOL ·.i50?lt.g;;~69.lOil~ ,·90 5
2t!1}lDINI'P.fii0~"8Ne~~.\it(:Ii~h'mll.~.~ g5~!f~1' ~65~\i\1 5
2;CHLORONAPHTHALENE ,'.., v5S~~6it(OliiiilJ ill\\f;i~7,O~1 5
2;CHLOROPHENOL' ....', ~50'''(~7rGtO(#i* 90.' \5

·'2·FLUOROBIPHENYL (SURRl ~,,;:a5~,(~ ~6a€6;~ L\f~~7;J" 5 .
1'2~If.ISt;)eElG>p.JilEt\JGl:L1{S.e£ilF,l~'jjl:§r!if~W~1'~g~ .J22etr~ ~~511r.6ti.W. ~7iQ, 5
2·METHYLNAPHTHALENE ~R~~'jjt~ ~S;1ii$£m ~~5am\ljj1 4
2·METHYLPHENOl i~Q'$~.el! 81.0 95· I 5
2·NITROANILINE 75 88.0 . 95 5

·::(c.
"'--';

;BtfMs%ll~lm50'~7;~~$e-~~ ,'3- ~4~W][~5;1ThI~~5sn\1'Iz,,"t 3
~49@il~I~r53\O~; ~f;J,~j6,0t~~~ 3 l¥~46r~~ ~52!3~~ ~r\i(1'59~!"~ 3

'1~Wili\itl:ttlli~501""4;.Wii~~$6h~~i 3 §I,*,1f43~18i\j~50F7~ i~,;K6,1~i)llj 3
(J~3ii,\liiih~~55~mg 3 ~lfo~A3iilli'~"It' mt49~7iJlJ'~ ~P,tr;~56),,::~i!1 3

ffii)'il!1~59i\!~~;1 3 f,'11§[1.152!~\l81Ijt[58j3~1it.~~r660~JI 3
90.3 96 . 3 88 91,7 98 3

'l\1!<@l 77 3 ~jj,1l~42'ti~ ~:651:7;~,1 82 3
92 3 r:~66~~e 84.7 95 3

a120~1 ~~3T3IJ!i¥llli~~4Rqmli~ 3 ~1t45j';W~ ~6"",iO~~ 79 3 [
~~23l)l'li\!\ ~4':4I:'7,~ ~~7:2~1I,'1i\j 3 ~48tkm ©~~61l10*tji, ,~1'1!73!t,:§'i\!;\ 3
LiI!£:'l~63~~lri:l\l11i7;'3W~ 87 3' l1l'tl\!i{59}~!j 76.7 89 3

: ;0~ m25!Ot~ ~~6ili\l(IJ:Bli~ 3 ~i;t6~1mt ~29\.0~ ~"1\¥531~t.fiJ 3
M""ti<Jl:''''''il,<l", • 1I1;"''''i3i1t@ ~62S'1i7~~ 3 f$.\\i'~~11I;jl;llM\lffJiM0'i74i!iJ lr.{~63i1i~J!i'N:i 3

3 i\'ii'~59~illj!Al"Il'J.<!l;68:0:<1!lJ 79 3
3~1~u'i6i1~.jii~ It.\i~e21;r,ilg; j!L~66i\:~?'!' 3
3 l~i'I0'~33:;!;;~t\f ~42~j7;.mj ~'>fWWl!55~ 3 I

~5Qtiimr 3 ~'1t~2!:1:~'\Il~A!l-l,,~ ~~50)'Hfft'! 3 [
.~f 80 I 3 77 78.0 79 3

[~~ZO~~l'-77Yl~85 I 3 1~m:-ir«31~1 82.0 I 88 [3

,.
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WATER DATA PERCENT RECOVERY STATISTICS
SWMU 15 (ROADS AND GROUNDS) (1)

·NSWC CRANE
CRM.jE, INDIANA
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Fraction
LABORATORY CONTROLSAMPCe--.I-·· ~~ ,MATRIX SPIKE . I MATRIX SPIKE DUPLICATE

. Parameter I Minimum I Average I MaxlmiJmTCi:lunt I,Minimum:! -Ailera!:lel Maximum 1Countl Minimum I Average I.Maxlmum I Count

1,U,2,TETRACHLOROEtHANE .. 1· .90 ·-199.3~T '104 r 6':~I·'~98-1 :-99.71- 102 '-3-'·98 r 98.7 "99. I 3

PHENANTHRENE~~ - ~,=,6~~~4?1l;" ~9. 41~67:~:l!!97,3 ... i~i;50ID~ . 3 ~,i!¥,4l169rmt\j~k7,3~~j ·75 3
PHENOL 1~~60_l';;'lii.O.~1 .80. ..5 .. i:jjiii!f.3'7"'&.~ ~~5513~i ~~'1!i"O~~:~ 3 ltW!.i;65t\\il'.'J!: (ijj)l!67,~7t'1iJjj~~,lJ!?7~1i\;'1,;;)\lli 3

. PHENOL·D5(SURR) .... • .. '.. '4;71~~&8!21\l'.1\l 82. . 5, !WA:35~fu5~56;0,~I~~'Z3?1l'~ 3 .1t1\~g6a?J\(l§t~Q~6jj'.\7df!;\\.. 75 3
PYRENE ,!Z2~ ..'. 83,8 . . 100 ··.4 75111 ,0 ~y,im~1!~5,~!11~· 3 im!~~'«2jif;~~il 82,3 92 3
PYRENE'Dl0(SURR)' ~~7:0.L88.0 100 ,4 .86 .97,7116 3 89:101.7 120 3

.lfERP.HENvL·D14 (SURR) , '~79~r~8,2'-T-f62~T-~5~1~8-~ ,80-:-0 r~8:?: --13-~~6]ji)~] 76,0 I ·83 I 3
VOC

1,1,HRICHLOROETHANE. '1·~:~90:I.l0L3 \.:112.·' 6~1:,J01-~·10a~7 r 106 '-3T.100 ':.101.7 1·103' 13
,11,1,2,2·TETRACHLOROETHANE I. 90 I, 98,3 1 . .104, T 61 105. L. 106:3 I ..109 1 3.' 104. 1106,3 I 109 I 3

'l,1,2·TRICHLOROETHANE . 1~~88:- 197.3;·1 . ; 106 1··.6 1 ·99. I 101.3 I ..105 I 3 1 97 I .·.101.3 I 105 I 3
1,1·DICHLOROETHANE 1 90' J. 101.0·. I ... 108 T61·~4-rl07:7I' 114 ,- 3 cT10a , 105,3 I 108 I· 3
1,1-DICHLOROETHENE 1 76 194,0 1104 16-" 94·' ·99,7 1 108 "S 193 199,7 I 110 I 3
1,2,3·TRICHLOROPROPANE ':.86 ' 1.96.3 I 102 I 6 1 ··99 .] .100,0 I·' 102 1'3·\ 100 1 100,7 I 102 I 3

'~11,2'DIBROMO'3'CHLOROPROPANE , ,. :86 . I .98.0: I 104 ~I .93· I. 96.7 I 101 ~I. 97 I 99,7 .1. 105 H
1,2·DIBROMOETHANE . ..90. 98.7. ..104 .6... 99· 101.3 103 ..3. .100 101,7104 3

·'1;-t-DICHLOROETHANE:---·- -~ -:'-I.:--94---=1--§8.3~T .'-:f62-T-6~-]-----W2'-T,1()5-'-oT- flO '--31' 100 I 103,3 I '107 I 3
1.2·DICHLOROETHANE·D4(SURR) 1 81·.·1:93.3. I 99 ·,1 6· I .88 I· 96,0 I '·101:1 3 I 89 .. 1.95,7 I 100 I 3

·'1,2,DICHLOROPROPANE··· 1.96. ,I 101.0 I 110· I 61 ·105· I 108,0·.1 ·111 I· 3 I 104 I 107,0 I 110 I 3
'2~BUTANONE' .. :...... .1.76.1·91.3 I 114 16 1··92 1 99,0 .. ' .110.· I 3189 1 98,7 I 115 I 3
2+jE:XANONE:-:--'C-'-~ ..~.'~---.- 1-~8(j-:-l'-96,7~Tf06 T6-~] 941 10fo r 110 '-3 r 95 I 101.3 I 111 I 3

.. ~. 4~BROMOFLUbROBENZE:NE(SLJRR}' ~- 1''-.89--/95.8T . '98T·6~ -"'94'-'-T96,7 r- 100' '3'T 97' 197,3 I 98 I 3
4·METHYL-2·PENTANONE . 3
ACETONE . 3

'BENZENE· I 901 97.71.· .104.1: 6 I 100' I 104.7 I .109 I 3 I 96 1 101.7, I 105 I 3
'BROMODICHLOROMETHANE 1'881.·92,0' r:.96 1- 6 L '95'" 96.7 I 99 13 I 94 I 95.3 I 97 , 3
BROMOFORM .,1·... 80.,1,93.0.:10102·' 6·.' 88.191.0.·1 95 ·1:3 I 86 191.3 I 98 13

..• BROMOMETHANE . . 3
CARBON DISUL~IDE 3

ICARBON'TETRACHLORIDE 194 1101;3:1 112 r:'6-:-j ·101.1·:104.3.·1 109 131 100 1101,3 \·103 13
.ICHLOROSENZENEc-·-'--' I 88 :l'95.7 r:162 1 6 r 97. 1'98.3 I 100 13 I 96' 97.3 1 10013

CHlOR01)IBROMOME:THANE-··-· . -\ C"90-1 95.7.1: 102 I 6 I 97 I 99,3 I 102 13· I. 97 I 99,3. I 101 I 3
'CHLOROETHANE 1.'94 1.102.01 110 1·6· I 104 1·110.0 I ·1181.3 1100 I 105.3 11101 3
CHLORC'-FbR/vf ---. -, ... 92 . I 99.71 . 106 ··1 6 .. I· 103 I· 105,7 I 110 I. 3 I 100 I 103,7 I 108 I 3
CHLOROMEtHANE~~' '1.82 1 96~3 I 118 I:' 6 I 96 1 107.7 l~t28.1 31 93 I 104.0 I 119 I 3

'CIS·1,2·DICHLOROETHENE .----.---.1~2~100,3--:-r-'--,108 1-6~' ·99 -1164.3 '··108 I:a I·· ·99 I '103.3 I 108 I 3
CIS,l,3~DICHLOROPROPENE ... I . ·98 1.107.3 1116 .16', 'I· 102 '1106,7 I 110· 13 1 102 I 107,0 I ·111 ·1 3

IDIBROMOFLUOROMETHANE (SURR). . '~'-'-~--OC96.8~'10T r~ 6' T n95~r97.7nr~1()0-n '-3'1- 95 197,3 I .99 I 3
'DIBROMOMETHANE . -I 96 .1102.3 L 110 1 6. 1102· 1 107.01 110 1 3 I· 101 I 106,3 I 113 .. 1 3
OTCRL'ORODIFlVOROMElRANE'---;---..-.. I -~94 ." ·117,7. ·ll.WS8~1 .. 6 I ··97 "120,3 1~~1!j12~jl@ilH-3 ,- 97-· ,':120T 1~'4:'Z~4;';1--3

ETHYLBENZENE 190 I 97:7 I 106· 161,101.1102.7 \' 105 I 3 196 I 99.7 I 104 I 3
. METHYLTERT-:sOTYLETHER-'~'-·-J~B4:1----:-r""-99~0'1-·" -::-foT: I 6 1 . 100 I 101.3 "102 13 I 101 I 103,31 105 I 3
METHYLENE CHLORIDE ·188 I .96.7 I .102.1 6· I 96 I 101,0. I 108 1.3 I 97 1 100.7 I 106 I 3
STYRENE 1 98 1 103.7·1 108 I 6 I 106 1109.3. I 112 I 3 , 106 I 107,3 I 109. I 3
TETRACHLOROETHENE I 80 I 87.3, I 92 . I ·6 I 85 1 87.0. I 89 I 3 185 1 85.7 I 87 I 3

·'TOLUENE I 88 I 96,3.1106 I 6 I 99 I 100.7 I 103 I 3 I 96 198,3 I to2 I 3

..'.".,(~ .

" .. , .•
':'""-- .

~•.
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•
LABORATORY CONTROL SAMPLE MATRIX SPIKE MATRIX SPIKE DUPLICATE

Fraction Parameter Minimum Avera!le Maximum Count Minimum Avera!:ie Maximum 'Count Minimum Avera!le Maximum Count
TOLUENE·D8 (SURR) . 91 95.5 '99 6 95 96.3 98 3 93 96.0 99 3
TOTAL XYLENES. 93 102.2 113 6 101 104.7 111 3 99 102.7 110 3
TRANS·l,2·DICHLOROETHENE 84 '95.7 106 6 96 100.0 106 3' 94 99.0 103 3
TRANS·l,3-DICHLOROPROPENE 96 101.3 106 6 100 . 100.3 ' 101 3 99 99.7 100 3
TRICHLOROETHENE 90 100.3 106 6 99 100.7 102 3 98 100.0 102 3
TRICHLOROFLUOROMETHANE 92 99.3 ' 108 6 90 100.3 112 3 90 ' 98.3 108 3
VINYL CHLORIDE 98 .106.0 122 6 102 111.7 ~i!~1'26~ 3 103 109.7 121 3

PEST/PCS .4,4'-000 105 112,8 ~1127~%l 4 111 114.5 118 2 105 115.5 f!~{9.t1':26~+d·}?!.i 2
4,4'-DDE ,. ,108 . 114.3 122 , 4 .111 112.0 113 2 106 . 111.0 116 2
4,4',DDT 105 ' 114.5 120 4 104 111.5 119 2 112 112.0 112 2
ALDRIN 90 93.8 103 4 88 93.0 98 2 84 88.5 93 2
ALPHA·SHC 96 100.5 103 4 95 96.5 98 2 90 95.5 101 2
ALPHA·CHLORDANE 101 105.8 110 4 96 97.0 98 2 95 97.5 100 2
AROCLOR·l016 89 94.0 99 4 91 93.3 97 3 90 . 94.7 100 3
AROCLOR-1260 97 105.0 119 4 ' 95 101.3 112 3 96 103.7 118 3
SETA·SHC 94 99.5 .102' 4 82 87.0 92 2 85 91.5 98 2
DECACHLOROSIPHENYL (SURR) 85 94.4 114 8 78 83.0 91 5 80 82.2 86 5
DELTA-SHC ·90 96.5 102 4 87 90.5 94 2 87 90.5 94 2
DIELDRIN 108 1.11.3 114 4 102 .103.0 104 2 101 104.5 108 2
ENDOSULFAN I 105 108.8 112 4 101 102.5 104 2 ,100 102.0 104 2
ENDOSULFAN.II 105 111.8 116 4. 103 103.0 103 2 101 105.0 109 2
ENDOSULFAN SULFATE 102 107.5 110 .4 . 98 99.0 100 2 96 . 101.0 106 2

.. ,

ENDRIN 112 116.8 122 4 107 109.0' 111 2 106 109.5 113 2
ENDRIN ALDEHYDE 86 89.0 95 4 f:!&~63~~ !W.266f5~ ~i;1'~~0!'it~ 2 ¥b1,'l!~611lIfgm~ ~\~!7"11f0m~ 81 2

. ENDRIN KETONE 106 111.0 113 4 105 105.5 . 106 2 99 105.0 111 2
GAMMA-SHC (LINDANE) 99 104.3 107 4 100 100.5 101 2 96 98.5 101 2
GAMMA·CHLORDANE 101 .105.3 109 4 96 98.5 . 101 2 97 98.5 100 2
HEPTACHLOR 93 96.5 103· 4 89 94.5 100 2 88 90.5 93 2
HEPTACHLOR EPOXIDE 104 108.3 111 4 100 . 101.0 102 2 100 103.5 107 2
METHOXYCHLOR 109 113.0 121 4 111 115.0 119 . 2 111 115.0 119 2
TETRACHLORO,M-XYLENE (SURR) 1~60!t'!\~ l!;'8il'7~t~6~ 81 8 ~~j55i~~ fiWi6S[6l1j\\j 76 5. ~ffi'1:£55Jg~611".'!l~;iJ~f#.AillM6'6tl~1~~1 5

1 Minimum values less than 75 percent and maximum values greater than 125percent are highlighted. Compounds with severe low blss are also, highlighted.

HERB D Harblcldes
M D Metals, total

. MF ~ Metals, dlssolvad
MISC D Miscellaneous parameters

. slice "'S.mlvolatile organic compounds
vee D Volatile organic compounds.

\~,
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Fraction

HERB
Metals, Total

TA.10 .'

FIELD DUPLICATE PRECISiON SUMMARY
SWMU15 (ROADS.AND GROUNDS)
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. CRANE, INDIANA
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GROUND WATER ISEDIMENTISOILRPD > ISURFACEWATER
Sample I Parllmeter I' ,,' 'RPO >30% 'RPD > 50%. . 50%' .' RPO > 30%

,15GWTW00612,4;5~TP.($I[VEXY . -1~~.z:4:0"Ql~a~1ti

15GWTW006 ALUMINUM.···; •• .- --
ANTIMONY

. ZiNC.,,'
15SB0060206IBARIUM·. '. _. 11~'t(j)~0~

CADMIUM' -- ~$~~63.~,0~11~

CALCI.uM .' , I .. . I .. II.i'tl~6~Q~jj~.

LEAP' I. _. . I .. 1.~$:0J2~'Ii
MANGANESE· ;-- ---'''T .--~ .;. . r-- .~.- I~s'aj~,j;~

SELENIUM . ~~' I .. I·· 1.~f:$2z$1~SJf~

SILVER, "., .. . I·· I·· ~.52;I'O~i!r~.,

TH,ALLIUM " I'·· I·· 1!t-!it\~52r6j~il1!P:;:;,',I~__ 'lhl'J:'*Ni""" ,_., "~~."-¥",,,:.f

15SB0140206 ALUMINUM' •• ~--m:6.Zt:a~\1 '
ANTIMONY.' ' , -- ~~~a'~~ajJfulf,.lif

BERYLLIUM," ---- r .~ ,- -- 1~~5~)f$E-~

IRON ,.' . I. ~. ".. 1~¥;l1.9At~]~~~

MAGNESIUM., . I·· I·· '1~$~~$i[~;Rt;

THALLIUM I·· I -- 1~1f'(ji'70cDr0~$~
15SB0480206 ANTIMONY .. - -- _.

ARSENIC . ••
CALCIUM I·· I:.· 1~!3,1~~%lU~~

··COBALT I _. I·· 1f!.6"3~$lm

MANGANESE I·· ' ' I .. 1~'1l~!:1Ml$~m"!!

MERCURY 'I·:' 1 _. l~t~1l5f0~~iSl

15SD0050006 BARIUM ••
MERCURY . -
SELENIUM ••
SILVER -,
THALLIUM I·- 1~6:~~

15S80620002 IANTIMONY I·· I' -- IIDI~5~~S:.l
15SW00601 ANTIMONY .- _. ~~~~~~~$:Hf.#~~{'~J;~~t~

BERYLLIUM' •• -- ~r~'?&1ll;S;;t~HliiI3Z,,?Yi;;;'}:;V;; .

"i ..

. ; .....

•



TABLE H·10

FIELD DUPLICATE PRECISiON SUMMARY
SWMU'15 (ROADS AND GROUNDS)

,

0 ••,·' .:".'.

NSWCCRANE
. CRANE, INDIANA

. PAGE20F3 .

CADMIUM I·· I .'. I .. 1~~~~}~11t9~1lt9~~mtr0¥~~~

SILVER,. •••••• ~.;i'~W'Jw.,1{5~~!3~T~

THALLIUM •••••• ~~~4:0IQ)Wi~~m~~m

ITIN •••• •• ~~l§~!1!t.$t!fli1:'{,ltm:~X~

Metals, Dissolved 1158W00601·F IANTIMONY •••••• ~g.j,t1fi$lif,if13.~r$7iitrh9t,1'&'Bti

AR8ENIC •••••• ~~~1~~5:6:!~1!~ii~:~~0

CADMIUM r '-.- ~:----.I .. - ,-- ··-r~~~¥~~~{2V4*,,~fffr~~i

IRON . I·· I·· I' .. 1~~~ij\5.2161l~~~~~;if.;w.t
LEAD· . I... I·· I •• 1~~$~.Qr(m'~rt~i,~

SILVER,: '. I~· I·· I •• ' 1~~~~1i.$~1m~rs;\WR\

SVOC 1158B0060206 12·METHYLNAPHTHAl:.ENE •• •• ~~q2W7,~~

IANTHRACENE •••• ~m9,.~1U'~r!~

IBENZO(A1ANTHRACENI: ~. •• ~'~1tO:Q~O_~

BENZO(A1PYRENE ..~. ~1!i~~r;~R:'l\i1~jlfi

BENZO 8 FLUORANTHENE •• •• ~1~11a¥a~

BENZO G,H,I PERYLENE. •• •• .=,~~=LOgrJr~:5···~i::!Ii~{*~~.J!iIl;a.: -{

B.ENZO(K)FLLJORANTHENE •• •• j_lfi:~a;2jt72:~!l~

CHRySENE···· I . .~. . J .. 1~~:8Ir~y1k'i{~~

DIBENZO(AH)ANTHRAC'ENr ---r-·.-... -.-.--.. - --r-"'--c- .:-- 1~~MlCir0~~!~~il

FLU.ORANTHENE .. I ··1·· li~~L0:O)~~~i!
INDENO(1,2,3·CD)PYRENE r-. "-'.. \-.. - l~lif0,'¥2¥~01l\1!

NAPHTHALENE. I·· I·· 1~.a$117~t:a.

PHENANTHRENE . I··' I·· 1~~~1!rQ,8~i.'i
PYRENE.I .:.:~ I .. 1~1!§51t~~~!

15S80230206 IBIS 2:ETHYLHE;XYL PHTHALATE .•"
PHENANTHRENE .... c•••

.15880280206 2·METHYLNAPHTHALENE...'.
ACENAPHTHENE. _.
ANTHRACENE . I··.. ..••. I··· 1i;~iliZ~t4~~

BENZQ(A1ANTHRACENE' I . .. I·· 1~%§~1!3~~S:~11~~

BENZOIA1PYRENE I·· I·· 1~.K~~r2'~·~JU[i~~tl
BENZOIB1FLUORANTHENE I .. I·· 1~;!~1aL~M!),f~1iW$&~

., BENZO(G,H,I)PERYLENE. . I. .. I·· IW;~k1t~:1~!3j¥~)]1Jl

BENZOIK)FLUORANTHENE. . . I . .. I ~·~~~1~:4~01~T~

CHRYSENE I·· I·· 1~~~1I22~;1~~

<. l.'·''-...;::! •



.-

VOC

HERB = Herbicides

M =Metals,' iotal
MF = Metals, dissolved

TABL.O _

FIELD DUPLICATE PRECISiON SUMMARY
SWMU 15 (ROADS AND GROUNDS)

4:,','"

NSWC CRANE
-CRANE, INDIANA

PAGE30F3

DIBENZO(A,H}ANTHRACENE I n,r-- .. -1~~L5,a~5_

FLUORANTHENE I·· I·· r~!1?~l1i2~t@~
FLUORENE I - .. - ---~ ··--I~iT'1l~1~1~i12~ir."1

INDENO(i,2~3·CD}PYREN~ I - .. - I n 1(l!%ifti~1[0.0~Q~~

NAPHTHALENE I- -- I - •• 1~~~Q~QJ,fI~lJ)

PHENANTHRENE - -I .. I - .• ~lr~261f:4~21!\~

PYRENE - -I .. I·· li1.,~rf£5~~1~~m

158B0480206 IBENZO A ANTHRACENE •• ~~2}i:$~*~

BENZO(A\PYRENE ••- ~,tra2;1$~1i!!~

BENZO(B\FLUORANTHENE-I .. I·· '~~~9;0fs'~~

CHRY8ENE I·; I·· 1~8:~it~

FLUORANTHENE I ··1·· l~fut~110f4~i~
PHENANTHRENE I·· I ··I~~~112,rtfGr~~·-

.158D005000~ FLUORENE •• -~~"I6~5_
PYRENE ., ~,:57$il3_

158W00601 IANTHRACENE - ., •• 1~~~M35J31~@~\ff:~!~;

BENZO(K}FLUORANTHENE·· •• ~~~(~J~t~4l1;-9r7~~~');,'?i~t:;:1};

158B0060206 2·BUTANONE •• i~~'«_5,~6)g~~¥~

ACETONE .- ~~~QO~~~~
158B0230206 2~BUTAN<:5r--rE~ - ------ -- -- ••

ACETONE ••
METHYLENE CHLbRiDE----l- •• - I --.~ - ll!i:l~~11~m$,2~7i~~

TRICHLOROFLUOROMETHAr--JE I .. ,-- n -11~fi¥f~I~'t:11~at.@
158B04802Q6 ICARBON DI8ULFIDE l--------=~ -~--r-.. -1~~~~Qh't~

15880620002- IACETONE I·· r- I .. - 1~~.!5_e.f9~1~

-.

RPD = Relative 'percent difference

svec = Semlvolatlle organic compounds
vee = Volatile organic compounds



e :TABLe1

WATER DATA 'RELATIVE PERCENT· DIFFERENCE Sr~TISTICS

SWMU 15 (ROADS AND GROUNDS) (1)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

e

Fraction-'-HERB
. Parameter

HEXACHLOROPHENE
PENTACHLOROPHENOL IUG/L,.

LABORATORY DUPLICATE MATRIX SPIKE. DUPLICATE
Minimum

2 ?&;fi~~rak1tWi%\\\iM

1"=" ' '8 1§,~"I""''''!'~;i\'1'"'3'2-~it"""'1 5o ijm1fl\$fi1,~fl:ffi~l'1i i~~~.tL _t;*i,:jj,'t~
Metals; Total '. ALUMINUM - -. -~ 4.

ANTIMONY. 4
BARIUM IUG/L I 3.1 I 24.3 1~~$J.31~tL!.t11 3
CADMIUMIUG/L I. 0 I 25.3 I~Jjip~~7~1\1 4
CALCIUM IUG/L I 1.1 1J,{1i~~,¥;41.I~J;1[$~$Wr7,i~11 2
COPPER IUG/L 1 0.4 I' 1.7.7 1W!f~J§,$!E:i~1 4
LEAD - IUG/L 1 . 0.6 I 10.2 - ID~a$~glJl!l 4
MANGANESE· IUG/L 1_([~1\1I1~~~~~41J1~1I$:s':~7.«~1 2
NICKEl IUG/L I 4.8 I 19k 11~~(:i:lilr@li~!1 4
S IUG/LI I 1;1llll*llr''''''''''''''1ILVER, . 0·" 22.6 ~£.1:J.9J~1f3t'l1~~ 4
TIN. " .,,' IUG/LI·· Q... 1.28.4 'I~Q2:~1~1' 4

Metals, Dissolved ALUMir;rUM -.- 3
ARSENIC:. 3
CADMIUM . IUG/L.h 292· ·1~$1].I~';;.i$:t~2l~1 3··
CHROMIUM---:--'-C;-;--~--7'~'--Il.JG/LI.. ·04.9 .•·I~i2.1p\WT\r,a~~4i86f~E~;;l;11 3

.. ... . _ ~L;,",.~_~~I~':.h_.~",. __Jte:~.

. "..

-.

"

SVOC

LEAD " .'. 3
ZINC,~,,~... , l\ii':E~~f--.-=-3--"'~,----+----+----+---I

2',4,S:TRICALOROPH~NOl--'-- ·IUG/L I .... I -,.--~ .,.. 1.·-:T--5 1~'~:$,J:Q~I~~~t~~~9¥1 3
.2,4;6.TRICHlO~OPHENc:5C ~~!L Le. ··--1 u .r- "' --r~~-:- -1 . 4Irlilt§!$.i1~U~11~f,~~~1 3
2,4·DICHLOROPHENOL -------: -IUGIL I :'''<~ ~uT-.~~ I u" I" .. -r--1- -1~.~1~~3,JII~11iQJ2.)!J.~ll 3

<124-DINITROPHENOL IUG!CI: ··1 ·-1"· n I·.. 1~~~i\ljji@9.·1t~I~~~~1¥ri7f1~11~'iif:")20@~~1 3r ' _ " .' _ ,".mtfj£"i;tA>'!"1','n~~'~Y"! ~~f,:"'''''A!t~~ f:~,t1Pt"",", ..\.~.-.,J:~~,'!

2·CHLOROPHENOL . UGIL·· ,. •. ••
2" ITROPHENOL UG/L········
3&4·METHYLPHENOL UG/L .." _. .. ••
33'·DICHLOROBENZIDINE IUG/L ,. ••. ··1·::'-~1·.~~---I ~.' I .' 5 ' 1~\1;iI~\Jr7$iW\~~200::ii~ittJ 3
J.. -. ." ., . i£f~~~S;'7'<'"'\:~1",;wl~~',"h.1...",,,:,va~

41~~R~~M8HY~~NOLIUG~.~~_~~_~_~~~_~~~~~~~~=~~~~~
.....



TABLE H·11

WATER DATA R~LATIVE PERCENT D'IFFERENCE STATISTICS

SWMU 15 (RC?ADS AND ~ROUNDS) (1)

.N~Wq;CR.ANE.

CRANE; INDIANA

::","

PAGE 2 01=2

LA130RATORYDlJPUCATE I MATRIX SPIKE DUPLICATE
.::'-: Para~ete~ ·,lLnit~ I Minimum I Average I Maximum I Count I Minimum I Average Ie Maximum I CountFraction

"BENZO(G;H,I)PER:YLENE- ~-.. -:'IOG/L l-~::.':

PYRENE " "jUG/U'··'
Pr,i~NOL ··HJ.G/L·' " ••

BENZO(A)ANTHRACENE :H:JG/L:.I· ' ••

13.3 l~tl&~!PJ1J.¥1 3

24.0 Ik~!5:$.~JjI· 3

18.0 I~~~~,@$;%.~ll 3

13.7 I~X~~1~~~1 3

22.3 3

26 0 IW~,ll'f.~'~6·:\*,'1l\i:;r1 3.. '. a'm..~.:;t, ..tll~,.,,;,~;\ .

ii]*~!~Jlnt<t~g~~l\l~~1 .3o

o
o

o

o
o

11

10·

11

-~.

...

...
.~_.''-'.. '

4·NITROPHENOL ''-,·:1UG/L

BENZO(A)PYRENE . :IUG/L

14~CHLORO~3·METHYLPHENOL··IUG/L

.rBENZQ(B)FLlJORANTHENE:j UG/I,;-I.. ,"

.9HRYSEf\jE' . . " .:IUG/L.
.1 FLUORANTHENE ;.UG/L·

PHENANTHRENE', . .j,; lJ.G/L·

..... .~ -r-:-j

1 Relative Percent Dlfferenc~ ,1!Cl..I LJ 9S thaI exceed 30 percent are highlighted.;'
. .'.... ,"~.:' . " '. ;

HERB = Herbicides , .
.MG/L.= milligrams per'Ljle( . ,

. .' .....:,
SVOC = Semlvolalile oi'$.anip 9qrripounds
UG/L =.microgr~l1ls pe'rlltei:

.,'. ; . .-'" /", .,: '. ~~:: .'~ : .1 .

':'

. '. i......
;', ',:'.

'-, '

"/.,,'

:,'" '

\.
:.-... ...

..f.•·.

\~ ••



e TABLe2

SOIL DATA RELATIVE PERCENT DIFFERENCE STATISTICS
. SWMU 15 (ROADS AND GROUNDS) (1)'

. NSWC CRANE
CRANE, 'INDIANA

'PAGE 10F 2 .

. LABORATORY DUPLICATE

e

MATRIX SPIKE DUPLICATE
Fraction I· Parameter I units

Metals, TotallANTIMONY - IMG/KG
ARSENIC .MG/KG
CADMIUM IMG/KG
CALCIUM IMG/KG
CHROMIUM· IMG/KG
COPPER' :.. IMG/KG
LEAD IMG/KG
MERCURY IMG/KG
NICKEL IMG/KG.
SELENIUM IMG/KG
SILVER ..... 'IMG/KG
THALLIUM. . ·IMG/KG
TIN' IMG/KG.
VANADIUM IMG/KG,
ZINC,' . , ..., ", ' IMe/KG-

Minimum! Average I Maximum-' Count
2.2 10

. 1.0 10
2.3 I 17.4 1~'i$:w~m.1 10

I l!ri'!IIm;;jr'~~~"'''~11.3 17:2 _'-(<1'~5:a;.gQ~"tf!li 7
0.9 I 26;11~e.:$~$jf~1 10
0.5 I. -19.0· l~i7i't.~$~~1 10
1.0 I 30.9· l~hJ.~~6~(i)mK~1 10~~~"":'_'""" .i)ehl~

0.0 I. 17.1 I~G:~W~~I· 10
0.6 I 15;2' II~Ji,S@~~~1 10
.1.1 . I 22.4 1~6~t~~i11 10
4.8 I 33.1 11l~9;2i6~.1 10
0.7' I· 17.2 1~~~g~2~1 10
O3 . I 24 8 1~~9~'-8."1f,6-~~1 10• • i~fHo..;_...,~_<~,.'.~~

0.0 I 19.6 1~ff.f~~'f:8i.1 10
-0.1 I 18.6 l.lt$illa\!lt~~1 9

Minimum.1 Average I Maximum ICount

SVOC

vac

2~MEJ:HYLNAPHTHALENE lUG/KG I : ,.' I .. I .. I·· I 2.0 I, 14.5 1~.?:i~tr~~~~1 12
3,3'~DICHLOROBENZIDINE lUG/KG I .. I .. I ··1 ··1 0.0' 1~~$:~~$mtfJ~'f.g:GlQ~rD:;i\l1t!f;1 10
4·CHLOROANILINE UG/KG·~ , •• .• •• 5.0 :!i'l$~1fu1jl\UI{IJl1~2'0~~0ff~~ 10
ACENAPHTHENE UG/KG···,·· ··0.0 11.0 ~5ff~:O~ffi~~ 12
ACENAPHTHYLENE UG/KG •.•. " •• .• 0.0 10.4 ~~~A.$p,~Q~!i.l; 12
BENZO(A)PYRENE'::..• ;, : lUG/KG I· .. I ··1 - ..- I .. I 0.0 I 17:1 R~l~~~lf.[l;l,~~~1 12
BENZO(B)FLUORANTHENE . lUG/KG I .. I .. I .. I·· I 0.0 I 16,ol~i~$,5~(3}~1 12
BENZO(G;H,I)PERYLENE--'----IUG/KGI,--~:~-,I, . .. r--~ .. 1_·· u 1--~o~o--T---i5:o---1!f~~'il.6,~~@:fl(~RI 12
DIBENZO(A,H)ANTHRACENE IUG/KG I .. 1--'=-: -r--.. I·· . I 3.0 I 15;0 I~Y~~t$:~t0.J~~JI 12
DIPHENYLAMINE IUG/KGl •• '"I .. I - .. ' I,·· I, 0.0 I 8.8 1i,~~$;~:r«e:[~t~1 10
FLUORENE~T~'~--'-IUG/KGT -~-' "' ... T ... ' 1 ··I--o:o-ilT-1lr~i5~~(1)~%t:11 -12
HEXACHLOROCYCLOPENTADIENE lUG/KG I' .. 1 ·-:··-1, .. I·· l 0.0 I' 44.5 l~t~g'05_0J'Q~~~" 10
INDENO(1,2,3·CD)PYRENE lUG/KG I . ~-- mi·,'·· I .. I =--T---o-:-6--I--f~IB~tp.pNQ1~1 12

"NAPHTHALENE' 'lUG/KG I •. r~-:;~ I .. -I·· I 2.0 L 15.21;r~~1t~$T~1 12
1,1,1-TRICHLOROETHANE lUG/KG I. -- I'.. 1 --I -- I· 1,0 1 22.9 '1&¥l~6,(§ff:0~il 7 I

. '? .' . - '. .,,:, ~. . . - " . .

'\'."



TABLEH·12

SOIL DATA RELATIVE PERCENT DIFFERENCE STATISTICS

SWMU 15 (ROADS AND,GROUNDS) (1)

"NSWCCRANE
CRANE, INOIANA ,',

PAGE '2 OF'2' ,

, . MATRIX SPIKE DUPLICATE
Fraction 'I,', :,P~rameter '

" ,

" units
, LABORATORY DUPLICATE

Minimum I Average I Maximum ICount Minimum Average I Maxi,mum I Count
11,l~DICHLOROETHANE ' ',lUG/KG , 1.0 1.8.1 l~iS)j~Q[~~~~1 7

~\;.~'5BP@')\<[tj"~1 7
1'?~.S!.'i..",'~1Ii~'W

~~~1LQ:5~0.~1J1 ·7
ll;~9:~X~~'jS~1 7

~t4~it~tQ~1 7

7
7

7
7

6

7
7

7

7

7

7
7

~~~:~&~:¥Q~~fJ

(;j'~~'''6-0'~0''?'ff!:c,
~·:~MJ~~;. ""' .l:,.~,~/~J*\<· .

~~~~~~Q~;:~Jr~~l

I&J;\"lliti9'8'\lG)~;~I~1 7
~l~~,;,"~~.;!;" 4.'4'1.;::tf-1

~\~l!~S:k~l:r~~\~';

~.i\t5.eWD~ll?b

~m:~&lll@l@:fA~1 7

~it~:qj1ytQ:~~;

~rm:~~r(])iili~~

l\Jffti~!J~(Q~.&~

~-mw~~9'2tO~jW!t.);h:I~~. ,~. __.•_', ...l$iPff!f!,.;

1!\t?,~·~W.6··~"'"'iS~1~1 7@Br~ih~' !!4f;~~~~

,~~~9'(3:rQr~!Jlfi

[iltlf;Z5i1-1Q~~

1~~5"5""i::I!~~~~ ... -J,\:,;I;Z1f;~*t~

22.7

22.4

18.7

36.1

18.6

36.1

14.1
27.9

12.6

38.6
15.0

34.0

1.7.3

39.1

13.9

,16.1

40:0

26.1

,,28.3

1.0

0.0

1.0

0.0

0.0

1.0
1.0

2.0

2.0

2.0

3.0

3.0

2.0

3.0

0.0

2.0

3.0

2.0

3.0

~I .. '1==---
~

--- j .--.- , ,I :
-

tt-- --

, I .,

U,G/KG

:IUG/KG
UG/KG

.,UG/KG

UG/KG
,lUG/KG'

\..IG/KG

,.UG/KG

UG/KG

".:UG/KG,

, 'UG/KG
,lUG/KG

"lUG/KG
: lUG/KG
,:IUG/KG'

: lUG/KG

•• .lUG/KG

,JUG/KG

"JUG/KG

TOTAL XYLENES, '

CHLOROMETHANE

METHYLENE CHLORIDE

.BROMOMETHANE

.TRANS-1 ,2-DICHLOROETHENE

DICHLORODIFLUOROMETHANE

:J BENZENE ,

CARBON DISULFIDE

ACETONE" '

"'CARBON'TETRACHLORIDE

, ITETRACHLOROETHENE
,'ITOLUENE

'ITRICHLOROETHENE

, JCHLOROETHANE

:.I1,1"-DICHLOROETHENE

. ,TRICHLOROFL\..IOROMETHANE

'ICfS·1',2~DICHLOROETHENE

flVINYL CHLORIDE

, "ETHYLBENZENE

':.': ':

1 R~I.C\.tjve.P.~r.~~l')tJ?iH~ren.c~V~lues that ex~~ed 50,perc~nt are hig~H,g.~t~d."

.. '

MG/KG =milligrams per kilogram

.. SVOC= Se~ivoiatile orga~icc~mp~unds
UG/KG = micrograms per kilogram

vac ;= VolaWe organic compoLinds

\

;..

ce
"

't.. ••
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TABLE H-13

SOIL DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE
CRANE, INDIANA

PAGE 1 OF7

Validation Qualifier
Fraction 'Parameter Qual Code BJ BU J U UJ UR

HERB 2,4,S-T H 0.0 0.0 0.0 0.0 100:0 . 0.0
2,4,S-TP (SILVEX) H 0.0 0.0 0.0 0.0 100.0 0.0 .
2,4-0 H 0.0 0.0 0.0 0.0 100.0 0.0
DINOSEB H 0.0 0.0 0.0 0,0 100.0 0.0
HEXACHLOROPHENE H 0;0 0.0 0.0 ·0.0 100:0 0.0
PENTACHLOROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0

R 0.0 0.0 100.0 0.0 0.0 0.0
Metals" Tatal ALUMINUM A 0.0 0.0 72.9 0.0 0.0 0.0 .

AF 0.0 0.0 23.7 0.0 0.0 0.0
AG 0.0 0.0 3.4 0:0 0,0 0.0

ANTIMONY A 0.0 0.0 0.0 100.0 0.0 0.0
AF O~O 0.0 50,0 0.0 0,0 0;0
AK 0.0 0.0 ·50.0 0.0 0.0 0.0

ARSENIC A 0.0 0.0 35.6 0.0 0.0 0.0
,. AF 0.0 0.0 61.0 0.0 0.0 0.0

AG 0.0 0:0 3.4 0.0 0.0 0.0
BARIUM A 0.0 0.0 '37.3 ' 0.0 .0.0 0.0

AD 0,0 -0.0, 6.8 0.0 0:0 0.0
ADG 0.0 0.0 3.4 0.0 0.0 0.0
ADI 0.0 0.0 28.8 0:0 0.0 0.0

... OF 0.0 0.0 23.7 0.0 0.0 ' 0.0

BERYLLIUM A···· 0:0 0.0 71.4 100:0 0.0 0.0
AG 0.0 0.0 7.1 ··0;0 0.0 0.0

' . AP 0.0 .0.0 7.1 "0.0 0.0 0.0
..

I 0.0 0.0 7.1 0.0 0.0 0.0

.. P '0.0 '0.0 7.1 0:0 0:0 0.0
CADMIUM A '0:0 0.0 23:5 100.0 0.0 0.0

, .. :AP 0.0 o:a 19.6 0,0 0;0 0.0
.'

P 0.0 0.0 56.9 0.0 0.0 0;0,.,

,. CALCIUM·· . ..' .. A 0.0 0.0 ' 0.0 100:0 0.0 0.0,.
ADF 0.0 0.0 7:1 0:0 0.0 0.0. , . ,

", ADFG 0.0 :0:0 1.8 0.0 .0.0 0:0
.. ADI 0.0 0:0 25.0 0.0 0.0 0.0

.. AFG '0.0 0.0.· 3,6 0,0 0.0 0.0
. .

AI 0.0 0.0 62.5 0:0 0.0 0.0.. . '.~

. . ~ . CHROMIUM A 0,0 ' .. 0.0 .' 28.8 0.0 0.0 0.0
AD 0.0 0.0 10.2 0,0 0.0 .' 0.0

.. .' . ADI 0.0 0:0 8.5 0.0 0.0 0.0
" AF 0.0 '0.0 20.3 0.0 0.0 '0.0

AFK 0.0 0:0 8.5 0.0 0.0 0.0
, ,

AI ' 0.0 0.0 23.7 0:0 0.0 0.0.. ,

COBALT ',., A 0.0 0.0 ' 28.8 0:0 ·0.0 0.0
.... J AFI 0.0 0.0 ·10.2 ,,0:0 0.0 0.0

AI 0:0 0.0 "8.5 0,0 0.0 ' 0.0
, . G 0.0 0.0 3.4 0.0 0:0 0.0 '

,. ..~. . .- .... ':' '" .. " I 0.0 0.0 ,·49.2' 0.0 0.0 ,0.0
., COPPER .. ~ .. ' A 0.0 0.0 64.4 0.0 0.0 0.0

" .. AD ,0.0 '. 0;0 3.4 D.O" 0.0 '0.0
:,'.

ADI O.t:> 0,0 8.5 .0.0 0.0 . 0.0
AF 0.0 0.0 1,7 0:0 0.0 0.0

'. AFI 0.0 .0:0 22.0, 0.0 0.0 0.0

(i
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Fraction Parameter Qual Code BJ BU J U UJ UR

IRON A 0.0 0.0 66.1 0.0 0.0 0.0
AF 0.0 0.0 30.5 0.0 0.0 0.0

AFG 0.0 0.0 3.4 0,0 0.0 0.0
LEAD A 0.0 0.0 3.4 0.0 0.0 0.0

AD 0.0 0.0 6.8 0.0 0.0 0.0
ADFI 0.0 0.0 8.5 0.0 0.0 0.0
ADG 0.0 0.0 3.4 0.0. . 0.0 0.0
AF 0.0 0.0 23.7. 0.0 0.0 0.0
AFI 0.0 0.0 20.3 0.0 0.0 0.0

AFIK' 0.0 0.0 8.5 0.0 0.0 0.0
AI 0.0 0.0 25.4 0.0 0.0 0.0

MAGNESIUM A O~O 0.0 27.1 0.0 0.0 0.0
AC 0.0 0.0 1.7 .0.0 0.0 0.0

ADF 0:0 0.0 30.5 0.0 0.0 0.0
ADFG 0,0 0.0 3.4 0,0 0.0 0.0.

0.0ADI 0.0 0.0 8.5 0.0 0.0
... ' . DI 0.0 0,0 3.4 .. 0.0 0.0 0.0·

.. I 0.0 0.0 25.4 0.0 0.0 0.0
'." , MANGANESE A 0.0 0.0 75.6 0.0 0.0 0.0

." AFG 0.0 0.0 4.4 0.0 0.0 0.0-.
AG.. 0.0 0.0 4.4 0.0 0.0 0.0

" . AK 0.0 0.0 15.6 O~O 0.0 0.0.':." ,

.. MERCURY P 0.0 0.0 100.0 0:0 0.0 0.0
".

NIC~EL' A b.o 0.0 57.6 0.0 '0.0 0.0..
.:., ... .. ADF '0.0 0.0 10.2 0.0 0.0 0.0

.,. , .' AEIK 0:0 0.0 8.5 0,0 0.0 0.0
,........ AF 0.0 0:0 23.7 0';0 0.0 0.0

'.' POTASSIUM" A 0.0 0.0 28.8 0.0 0.0 0.0
ADFI 0.0 0.0 23.7 0.0 0.0 0.0

'.. -- ADI 0.0 0.0 18.6 0.0 0.0 O~O
I.:

:::. ~ ;.
..... . ..--,. ...- "~',' AI 0.0 0.0 28.8 0,0 0.0 0.0":-i

::. SELENIUM
".' ". .' A 0.0 . 0.0 10.0 100.0 0:0 0.0..

"' '. .. " AP 0.0 0.0 35.0 0:0 0.0 0.0....
... . . . ..

P 0.0 0.0 55.0 0:0 0.0 0.0,. ,. . .,.... . ,
..... " . SILVER A 0.0 0.0 0.0 100,0 0.0 0.0. . ..
-." . .'. :.. .... '.-., P 0.0 0:0 100.0 .. . 0.0 0,0 0.0,

'.'
',-

SODIUM A 0.0 0.0 100.0 100:0 0.0 0.0

: THALLIUM' A 0.0 0.0 0.0 100.0 0:0 0.0,
.'" .......'" " ACEP 0.0 0:0 81.0 0.0 0.0 0.0'\ ,

'co .", .' ACIP 0.0 0.0 19.0 0.0 0;0 0.0
: ':'. 'fIN.' .. A 0.0 0.0 0.0 100;0 0.0 . 0.0

"'. '.' .. .. . ~... . . ','- AlP '0.0 0;0 . 16:7 0.0 0.0 0.0'.

:',"

P 0.0 0.0 83'.3 0.0 0.0 0.0, ;".
'.

: VANADIUM .. .' A 0.0 0.0 54.8 0,0 0.0 o~o

ADI 0.0 0.0 11.9 0.0 0.0 0.0·
.. .. . ...' .- . DFI 0.0 0.0 33.3 0.0 0,0 0.0..

'. - .. . - .. ZINC ....... A .. 0:0 0.0 9:8 100.0 0.0 0.0'.
.'. .. ADI 0.0 0.0 3.9 0.0 0.0 0.0

'. .. ...• '-'. '. .. ·ADIK· 0.0 0.0 5.9 0.0 0:0 0.0. .
.,,:.. -. AI. 0.0 0.0 2.0 0.0 0.0 0.0

..... ~ .. '" AIK 0.0 0.0 31.4 0.0 0:0 0.0

••

•

•
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Validation Qualifier

•

••

Fraction

SVOC

Parameter

1,4-PHENYLENEDIAMINE
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4-D1METHYLPHENOL
2,4-0INITROPHENOL
2-ACETYLAMINOFLUORENE

2-CHLORONAPHTHALENE
2-METHYLNAPHTHALENE

2-METHYLPHENOL
3&4-METHYLPHENOL
3,3'-0ICHLOROBENZI0INE

3,3'-0IMETHYLBENZI0INE

4;6-0INITRO-2-METHYLPHENOL
4~AMINOBIPHENYL

4-BR0ty10PHENYLPHENYL ETHER
• 4-CHLOROANILINE

4-NITROQUINOLlNE-1-0XIOE
, - A.A~OIMETHYLPHENETHYLAMINE

ACENAPHTHENE,

• ACENAPHTHYlEN~

ACETOPHENONE

ANTHRACENE

" ARAMITE"
BENZO(A)ANTHRACENE

, BENZO(A)PYRENE,

Qual Code
OF
K
C
C

,0
C
C

0'
E

EP
ER
G

GP
p
o
o
o

,N

C
CN
N
N
N

'C'
C,

E
'ER

G
P
E

EP
ER
P
A
P
G

GP
P
R
N

'E
EG
G
N
P
R.
G
N
P

BJ BU J U UJ, UR
0.0 0.0 27.5 0.0 0.0 0.0
no no 1~6 no no no
0.0 0.0 0.0 0.0 100.0 0.0
0.0 0.0 0.0' 0.0 100.0 0.0
0.0 0.0 0.0 0.0 0.0 100.0
0.0 0.0 0.0 0.0 100.0 0.0

,0.0 0.0 0.0 0.0 73.3 0.0
, ,0.0 0.0 0.0 0.0 26.7 0.0

0.0 0.0 0.0 o~o 100.0 0.0
0.0 0.0 11.8 0.0 100.0 0.0
0,0 0.0 5.9 0.0 0.0 0.0
0.0 0.0 5.9 '0.0 0.0 0.0

·no no ~9no no no
0.0' 0.0, 11.8 0.0 0.0 0.0
0.0 0.0 58.8 0.0 0.0 0.0
0.0 0.0 0.0 0.0 100.0 0.0
0.0 0.0 0.0 0.0 100.0 0.0
0.0 0.0 0.0 0.0, 0.0 100.0
0;0 .,- ,0:0 0.0 ,0.0 100.0 . 0.0
0.0 0.0 ,0.0 ,'0.0 87.9 0.0
no no no n01~1 no
0.0 0.0 0:00.0 100.0 0.0 '
0:0 0.0 0.0 OiO 100.0 0.0
0.0 0.0 0;00;0 1.00.0 0.0 '
0.0, 0.0 0;0 OiD 0.0 100.0
0.0 " 0.0' 0.0 0:0, 0.0 100.0
no no' no no 10~0 no
0.0 0.0 '0.0 0:0100.0 ,0.0'
0.0 ,'0.0 14.3 0,0 0.0 0.0
0.0 'O.014~3 '0;0 0.0 0.0
0.0 0.0' 71.4 o~o 0.0 0.0.
0;0 0.0 0.0 0.0 100.00.0

, ,0,0 0.0,42.9' 0,0 0;0 0.0
0.0 0.0' 14;3 0.0, 0.0' 0.0
0.00.0 42.90.0 ,0.0 0.0
0.0 0:0 0.0 100.0 0.0 0.0
0.0 0.0 100.0 0.0 0.0 0,0

0;0 0.0 6;7 0:0 0.0 0.0
0.0 0.0 73.3 0:0 0:0 0.0
no no ~7 ,no no no

'0.0 0.0 0.0 0.0 100.0 0.0
0.00.0 ' ,11.8 0.0 57.1 0.0 '
no no 1~8 n~ no no

" 0.0 : 0.0 ,5.9 0,0 0.0 0.0 '\:
0.0 0.0 29.4 o~o 42.9 0.0
0.0 0.0 35.30.0 0;00;0
0.0 O.D 5.9 0.0' 0.0 0.0
0.0, 0.0, 37.5, ,0:00.0 0.0

. 0.0 ,0;0. 37.5" '0:0 100.0 0.0
nD no t~5 no no no
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Validation .QualifierFraction Parameter Qual Code BJ BU J U' VJ UR
R 0.0 0.0 '.12.5 0.0 0:0 0.0BENZO(B)FLUORANTHENE G 0.0 0.0 37.5 . 0.0 0.0 0.0
N 0.0 0.0 37.5 0.0 100.0 0.0
P 0.0 0.0 12.5 0.0 0.0 0.0
R 0.0 0.0 12.5 0.0 0.0 0.0

BENZO(G,H,I)PERYLENE G 0.0 0.0 37.5 0:0 0.0 0.0
N 0.0 . 0.0 37.5 0.0 100.0 0.0
P 0.0 0.0 12.5 0.0 0.0 0.0..
R 0.0 0.0 12.5 0.0 0:0 0.0BENZO(K)FLUORANTHENE G 0.0 0.0 33.3 0.0 0.0 0.0\
N 0.0 0.0 33.3 0.0 100.0 0.0
P 0.0 0.0 22.2 0.0 . 0.0 0.0
R 0.0 0.0 11.1 0,0 0.0 0.0..

BIS(2-ETHYLHEXYL)pHTHALATE G 0.0 0.0 0.0 0.0 33.3 0.0
GH 0.0 0.0 8.3 0.0 0.0 0.0
N 0.0 0.0 0.0 0.0 66.7 0.0

NP' 0.0 0.0 16,7 0:0 0.0 0.0
P 0,0 0.0 75.0 0.0 0.0 0.0.. · BUTYL BENZYL PHTHALATE N 0.0 0:0 0.0 0:0 100.0 0.0CHLOROBENZILATE . N 0.0 0:0 0.0 0.0 100.0 0.0· CHRYSENE G 0.0 O~O 23.1 0,0 0.0 0.0

..N 0.0 0.0 38.5 0.0 100.0 0.0..,
P .. 0.0 0.0 30.8 0.0 0.0 0.0... . ' - R' 0.0 0:0 .7.7 ...·0.0 0.0 0.0DIAlLATE· N' 0.0 0.0 0.0 ' 0.0 100.0 0,0

DIBENlO(A,H)ANTHRACENE G 0.0 0.0 33:3 O~O 22.2 0.0, . ..
N ..

O~O 0:0 ..·0.0 0.0 17.8 O~O"
"

33:3 .
.. ..- .

P 0.0 . 0.0 0.0 0.0 0.0,'.

R 0,0 0.0 33.3 0.0 0.0 0.0.; . ' DIBENZOFURAN P 0.0 0.0 100.0 0.0 0.0 0.0
DI-N~BUTYLPHTHALATE N 0.0 0.0 0.0 0.0 100.0 0.0..

P 0.0 0.0 .87.5 0.0 0.0 0.0. ' .' ' .... .. ....
. .... PE 0.0 0.0 12.5 0.0 0.0 0.0... ' DI-N-OCTYLPHTHALATE .' E 0.0 0.0 100.0 0.0 0.0 0:0.,

: DIPHENYLAMINE N 0.0 0.0 0.0 0.0 100.0 '0.0.,. FLUORANTHENE G 0.0 . 0.0 25.0 0.0 0.0 0.0
P 0.0 0.0 66.7 0.0' 0.0 . 0.0. , ..

R . 0.0 .0.0 8;3 0.0 0.0 0.0
. '.

•• ~ .,< FLUORENE .. :
E 0.0 0.0 0.0 '0.0 100.0 0.0

ER 0.0 0.0 10.0 0.0 0.0 0.0...
..

P 0.0 0.0 90.0 0.0 0,0 0.0
..

· HEXACHLQROBENZEN~' C . "0.0" 0.0 0.0 0.0 85.7 0.0." ..
N 0.0 0.0 . 0.0. 0.0 14~3 0.0. . •.•. HEXACHLOROCYClOPENTADIENE '. C 0.0 0.0 0.0 0.0 100.0 25.0,
D 0.0 0.0 0.0 0.0 0.0 75.0.... .. · INDENO(1,2,3-CD)pYRENE -.. G 0.0 0.0 37.5 0.0 0.0 0:0. .

. ,,' .
N 0.0 0.0 37.5 0.0 100.0 0.0
P 0.0 0.0 12.5 0.0 0;0 0.0"

R .. . 0:0 : 0,0 ,12.5 0.0 0.0 0.0
, · ..

. ,
,': ISODRIN N '0.0 0.0 0.0' 0.0 100.0 0.0

. ,
" . ' 'SOPHORON~ DE '0.0 0.0 0.0 0.0 50.0 0.0

....
--

. .I



•
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"

•

. TABLE H-13

SOIL DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

NSWC CRANE
CRANE,INDIANA

PAGE 50F7

Validation Qualifier.
. Fraction .Parameter Qual Code BJ BU J U UJ UR

E 0.0 0.0 0.0 0.0 50.0 0.0
.KEPONE C 0.0 0.0 0.0 0.0 90.5 100.0

CN 0.0 0.0 0.0 0.0 9.5 0.0
METHAPYRILENE C 0.0 0.0 0.0 0.0 .98:3 0.0

CN 0.0 0.0 0.0 0.0 1.7 0.0
NAPHTHALENE E 0.0 0.0 7.7 0.0 100.0 0:0

EP 0.0 0.0 15.4 0.0 0.0 0.0
ER 0.0 0.0 7.7 0;0 0.0 0.0
G 0;0, 0.0 15.4 0.0 0.0 0.0

GP 0.0 0.0 7.7 0.0 0.0 0.0
.... P 0.0 0.0 46.2 .0.0 0:0 0.0

NcNITROSODIMETHYLAMINE C 0.0· 0.0 0.0 0.0 100.0 0.0
. . N-NIJROSO-DlcN-PROPYLAMINE C (rO 0.0 0.0 0.0 100.0 0.0 .

N-NITROSODIPHENYLAMINE N 0.0 0.0 0.0 0.0 100.0 0.0
N-NITROSOMORPHOLINE C 0.0 . 0.0. 0.0 0.0 100.0 0.0
N-NITROSOPIPERIDINE C 0.0 '0.0 0.0 0;0 100.0 0.0
N-NIT80S0PYRROLIDINE C, 0.0 0.0· 0:0 .0.0 100.0 0;0
P-(DIMETHYLAMINO)AZOBENZENE N . 0.0 0:0 .: 0;0 0:0 100;0 0.0

.. .. . ".- . PENTACHLORONITROBENZENE N 0.0 : 0:0 0;0· 0.0 100:0 0.0
PHENAOETIN N 0:0 0.0 0.0 0.0 100.0 0.0

i PHENANTHRENE' G 0:0 0.0 . 37.5 0:0 0.0 0.0
GP 0.0 0.0 6.3 0.0 0.0 0.0

.. ' P 0.0 0.0 50.0 0.0 0.0 0.0
H 0.0 0,0 .:'6.3 0.0 0.0 0.0

;', '. ; .. ; - PRONAMIDE ..; N 0.0 0.0' 0.0. 0.0 100.0 0.0
.. PYRENE G '0,'0 :0.0 20.0 0:0 0:0 0.0

.. .. .' N 0:0 0.0 .40:0 0.0 .100.0 0.0
.. NP 0.0 0.0 6.7 0:0 0.0 0.0

. . .. P ··0.0 .0:0 .26.7 :;0:0 0.0 0.0
.--- ..... '. R 0.0 '0;0 6.7 '. 0:0 0.0 0:0: . .

VOC: 1,1,1,2-TETRACHLOROETHANE .. N 0,0 0;0 0.0 0.0 lOQ.O 0.0
1,1,1-TRICHLOROETHANE" N 0.0 .0.0 .. 0.0

. .
0,0 100:0 0.0.. : . . .. .~.

"
1,1,2,2-TETRACHLOROETHANE N 0.0 0:0 0.0' . 0.0 100.0 . 0.0

..-
... .... ~.. 1,1 ,2cTRICHLORGETHANE N 0.0 0.0 ,0.0. 0.0 100;0 0.0
.. ' '. 1,1-DICHLOROETHANE· N, ....... 0.0 0.0.'. 0.0 0:0 100.0 0.0

1,1-DICHLOROETHENE N 0:0 0.0 0.0' 0.0 100.0 0.0
1,2,3-TRICHLOROPROPANE .' N 0;0 '.0.0 0.0 :'.0;0 100.0 0.0

"
'c-).,,:: 1;2-PI~ROMO-3-CHLOROPROPANE D 0.0 0:0 0,0 "0.0 .' SO.O 0:0
" , .' N 0.0 0.0 0.0 0.0 50.0 0:0." "

. . .. 1,2-DIBROMOETHANE N 0.0 0.0 0.0 0:0 100:0 0.0
"'-. ,. '. ," . l,2-DICHLOROETHANE N 0.0 0.0 0.0 0;0 100.0 0.0

. 1,2-DICHLOROPROPANE N 0.0 0.0 0.0 0.0 100.0 0.0
i 2-BUTANONE. A 0.0 0.0 3.6 0.0 0.0 0.0,. .. .

, " ,",j'

0.0AP 0.0 0:0 25.0 0;0 0.0.. .. N 0;0 .• 0.0 0.0 0.0 100.0 0.0'. ........ - ..
" P 0.0 '0,0

..

71.4 .0,0 0:0 0.0.'.'. ., ....
p;o ">OiO" . .' :.' . 2cHEXANONE ; N 0.0 0.0 100;0 0.0

. .'. - : :. .... " -.' p '0:0' 0:0 1ooJ> . 0:0 0.0 0.0.'.
.," . ...... 3-CHLOROPROPENE . 0.0., N 0.0 . 0.0' ,0;0 100;0 0.0.

,: 4-METHYL~2-PENTANONE N 0.0 '. 0:0 0.0 0.0 HXW 0.0.,

ACETONE A 100.0 100.0 0.0 100.0 0.0 0.0
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Fraction Parameter

ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE·
CHlORODIBROMOMETHANE
CI-iLOROETHANE ..
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE

CIS-l;3-DICHLOROPROPENE
DIBROMOMETHANE
DICHL0RqOIFLUOFlOMETHANE'

'.
... ..

ETHYL METHACRYLATE.
ETHYLBENZENE
ISOBUTANOL

. METHACRYL0NITRILE
METHYL IODIDE
METHYL t\4ETHACRYLATE
METHYL TERT-BUTYL ETHER

. ."

METHYLENECHLORIDE
..

Qual Code BJ BU J U UJ UR
AC 0.0 0.0 60.0 0.0 0.0 0.0

ACE 0.0 0.0 8.0 0.0 ·0.00.0
ACG 0.0 0.0' .. 8.0 0.00.0 0.0
ACP 0.0 0.0 24.0 .. 0.0 0.0 0.0

C 0.0 0.0 0.0 0.0 100.00.0
C 0.0 0.0' 0.0 0.0 0.0 100.0
C . 0.0 0.0 0.0 0.0 0.0 100.0
N 0.0 0.0 0.0 0.0 100.0 0.0
N 0.0 0.0 0.0 0.0 100.0 0.0
N no no no tto 10ttO no
N 0.0 0.0 0.0 0.0 100.0 0.0
N. 0.0 0.0 0.0 0.0 100.0 0.0
C 0.0 ·0.0 0.0 0.091.7 0.0
N" 0.0 0.0 0.0 0.0 8.3 0.0
P 0.00.0100.0 0.0 0.0 0.0
N 0.0 0.0,.0,0 0.0 100.0 0.0
N 0.0' .·0:0 0.0 "'0,0 100.0.0.0
NO.O 0.0' 0.0 . 0:0 100.0 0.0
NO;O.. 0.0 0:0 ..0;0 100.0 . 0.0
N 0:0 0:0 '0.0. 0,0 100.0 0.0
N 0.0 0.0 .. 0:0' 0:0 100.0 0.0
N 0.0 .. 0.0 0:0 0:0 100.0 0.0
N 0.0 0.0 0.0 0.0 100.0 0.0
P 0.0.0.0 100.0 0.0' 0.0 0.0
N .0:0 0:0 0.0 0.0100.0.. 0.0
N, 0:0 0:0, o:o:~o;o 100.0 0.0
A no no no tto ~1 no
C 0.00;0 0.0 0.0 85.7 100,0
N no. no no no ~1 no
NO,O 0.0 . 0:0 0.0100.0' 0.0
N 0.0 0.0 0.0 0:0 100.0 0.0

. C 0.0 .. 0.0. 0.0 0.0 o.b 100.0
N .' ,.'.0.0 0:0 ..... 0.0.· 0;0 100.0 0.0 '.

'N 0.0 0.0 0.00:0 100.0 0.0
NO.O· D.O '0,0' 0:0 100.0 0.0
D 0.0 0,0· 0.0 ,. 0.0 50.0 0.0
N 0.0 0.Q~J).0:0:050.0 0.0
.A 0.0 0.0 .·,16:2100;0 0.0 0.0
AC 0.0 0.066:2 0:0 0.0 0.0
ACGO.O '0.01:5 0:0 0.0 0.0

.' ACP 0.0· 0,0 .4;4 o~o 0.0 0:0
AP 0:0· 0.0 '10.3 0.0 0.0 0.0
C 0.0'0.00.0 . "0:0 83.3 o.d

CAN 0;0 0.0 1.5 0,0 0.00.0
.. 1'=:"::..·:-::':-:=:-::==::-=::-- :--_--i~____":C:--G--+---::-0._:._0t__:._0'_::.0+'__:0~.0:+__-'0~.0*""-'16~._=_7f_:_:-:.-0-;:i'0. PROPIONITRILE. C 0.00.0 0.0 0,0 0.0 100.0:: STYRENE N '0.0 0.00.0 ·0,0 10eLO 0.0'·TETRAOHL0ROETHENE N '0.00.0 0.0 0,0 100.0 0.0." TOLUENE '. N "0;00.0 "'0;0'· 0.0 100.0 0.0·TOTAL XYLENES .' ., N '0:0 ..0:0·0:0 '. 0:0 1.00.0 0:0

P ... 0.:0 0.0100.0 ,'0.0 0.0 0.0
'j ••

. \

..~
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NSWCCRANE
CRANE, INDIANA

PAGE 70F7

Validation Qualifier
Fraction Parameter· Qual Code BJ au J U UJ UR

TRANS-1,2-DICHLOROETHENE N 0.0 0.0 0.0 0.0 100.0 0.0
TRANS-1,3-DICHLOROPROPENE N 0.0 0.0 0.0 0.0 100:0 0.0
TRANS-1,4-DICHLORO-2-BUTENE' N 0.0 0.0 0.0 0.0 100.0 0.0
TRICHLOROETHENE N 0.0 0.0 0.0 0.0 100.0 0.0
TRICHLOROFLUOROMETHANE DP 0.0 0.0 4.3 0.0 0.0 0.0

NP 0.0 0.0 4.3 0.0 0.0 0.0
P 0.0 0.0 91:3 0.0 0.0 0.0

VINYL ACETATE C 0.0 0.0 0.0 0.0 91.7 0.0
'N 0.0 0.0 0.0 0.0 8.3 0.0

VINYL CHLORIDE N 0.0 0.0 0.0 0.0 100.0 0.0
PEST/PCB 4,4'-DDD C 0.0 0.0 0.0 0.0 100.0 .. 0.0 I

P 0.0 0.0 100.0 0.0 0.0 0.0
4,4'-DDE C 0.0 0.0 0.0 0.0 100.0 . 0.0

PU 0.0 0.0 100.0 0.0 0.0 0.0
4,4'-DDT P 0.0 0.0 100.0 0.0 0.0 0.0
ALPHA-CHLORDANE CP 0.0 0.0 50.0. 0,0 0.0 .0.0

U 0.0 0:0 50.0 0.0 0.0 0.0
AROCLOR~1016 E 0.0 0.0 0.0 0.0 100.0 0.0
DELTA~BHC C 0.0 0.0 0.0 0.0 100.0 0.0
GAMMA-CHLORDANE CP 0.0 0.0 100.0 . 0.0 0.6 0.0

1 Normal non-detect values (U qualifier) are excluded from this tally because they are not deficiencies.

HERB = HerbiCides

M'~ Metals, total

SVOC =' Semivolatile organic.compounds

VOC = VolatHe organic compounds

PEST/PCB = Pesticides/polychlorinated biphenyls

BJ =.~sociated blank was 'contaminated;anlayt~was detected and reported iesuli is an estimate

BU = Associa(ed blank was contaminatedand result was classified as'non-detect

'J = Result is estimated

.U=. Analyl.e was not detected at the indicated detection limit .

UJ = Analyle was not detected at the indicated detection limit and result is estimated

.UR = Result is not usable and was reported as not detected

A = Lab Blank ContaminatiOn

C=Calibration'Nilnconipliance (i.e., % RSDs. %05, ICVs, CCVs. RRFs. etc.)

D = MS/MSD Recovery Noncompliance

E = LCSILCSD Recovery Noncompliance

'.F = Lab Duplicate Irhjnecision

.G;' Field Duplicate 'Imprecision

:H ",Holding Time Exceedance .

.1= ICP Serial DilutiOli Noncompliance ".

K = ICP Interference - includeslCS % R Noncomprlllnce .

N.= Internal Standard NonCompliance

P = Uncertainty near detection limit « 2 x IDL for'inorganics and <GROL for organ!i:s)

R = Surrogates Recovery Noncompliance

U = % Difference. between columns/d~tectors >25% for positive results determined via' GC/HPLC .



•

•

TABLE H-14

SURFACE WATER DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

PAGE 1 OF 4

Validation Qualifier
Fraction Parameter Qual Code J U UJ UR

HERB PENTACHLOROPHENOL PO 7.7 0.0 O~O 0.0
.Q 92~3 0.0 0.0 0.0

Metals, Total ALUMINUM A 86.7 100:0 0.0 0.0
AF 13.3 ~.O.O .0.0 0.0

ANTIMONY A 100.0 100.0 0.0 0.0
ARSENIC A 100.0 100.0 0.0 0.0
BARIUM. A 100,0. o~o 0.0 0.0

· BERYLLIUM A 0.0' 100.0 0.0 0.0
CAOMIUM A 0.0 100.0 0.0 0.0

· CALCIUM A .12.5 0.0 0.0 0.0
AE 875 0.0 0.0 0.0

CHROMIUM A 100:0 100.0 0:0 0.0
COBALT A 100,0 .100.0 0.0 0.0

· COPPER A 46~7 'lOd~O 0.0 0.0
AP 53.3 0.0 0.0 0.0

IRON A 14,3 100.0 0.0 0.0..
AI 85.7 .. 0.0 0.0 0.0

· LEAD .' A 100,0 1;00:0 0.0 0.0
MAGNESIUM A 100:0 '·:0.0 0.0 0.0
MANGANESE A 50.0 0,0 0.0 0.0
," ::'; .. K 50.0.. 0.0 0.0. 0.0

.- ' MERCURY .. A 0.0 1'00.0 0.0 0.0

"
NICKEL·· A 100.0 100.0 0.0 0.0.. ,;

POTASSIUM .. A 12.5 0.0 0.0 0.0
.:. ·AI 87.5 O~O 0.0 0.0

SELENIUM A 100.0 100~0 ·0.(>· 0.0
SILVER A 0.0 100.0 o:b 0.0

D '. O~O 0.0 100.0 0.0
SODIUM ; :'··'A JORO 0.0 0,0 o~o

THALLIUM· " .A··· 0.0 1O()~O ' 0.0 0.0.-. ...,
.. TIN,.· .A 0.0 100.0 0.0 0.0

' .. ..:' ..:. VANADIUM P: .. ·. ,100;0
..

·9;0 0.0 0;0" ..
. ,

:lINC A 2104 100..0 0.0 0.0 ..' ,.
'. AK 57.1 0.0 0.0 0.0

"
AKP· 21.4 0.0 0.0 0.0

Mefals,D,ssolved ALUM.INUM ... A 0.0 100.0 0.0 0.0
j '.p 100:0 0,0 0.0 . 0;0. ' .. . ' .. . , ..

. . ' ···ANTIMONY .. ·.:A ". ... ·0.0 100.0 0.0 0.0
" AR$ENIC' A·: 100.0 .100.0 0.0 0.0

BARIUM A 100.0 :'.0.0 0.0 0.0
~ ... ,

.. " BERYLLIUM· A 0;0 100.0 0.0 0.0
'. ··CADMiuM· A

"
0.0 100.0 0.0 0.0

. '. . P:. .:100;0 0.0 0.0 0.0
". CALCIUM .. A 100.0 0.0 0.0 0.0



TABLE H-14

SURFACE WATER DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

PAGE20F4

. CHROMIUM A 100.0 100.0 0.0 0.0
COBALT AP 22.2 0.0 0.0 0.0

P 77.8 0.0 0.0 0.0
, COPPER - A 31.3 0.0 0.0 0.0
I

AP 56.3 0.0 0.0 0.0
IP 12.5 0.0 0.0 0.0

IRON A 20.0 100.0 0.0 0.0
AG 80.0 0.0 0.0 0.0

LEAD A ·33.3 100.0 0.0 0.0
·AP 66;7 0.0 0.0 0.0

MAGNESIUM A 100.0 0.0 0.0 0.0
MANGANESE AI 50.0 0.0 0.0 0.0

K" 25.0 0.0 0.0 0.0
KP 25.0 ., 0.0 0.0 0.0

MERCURY A 0.0 100.0 0.0 0.0
NICKEL A 87.5 0.0 0.0 0.0

K 12.5 0.0 0.0 0.0
· POTASSIUM A .100~0 0.0 0.0 0.0
SELENIUM A 50.0 100.0 0.0 0.0

." AP 50:0 .0;0, 0.0 0.0...
'. •. SILVER. A 0.0 1000.0 0.0 0.0

D .0;0 0.0 100.0 0.0
· SODIUM A 100.0 0.0 0.0 . 0.0
.' THALLIUM A ·;0.0 100.0 0.0 0.0

.. AP 100.0 0.0 -0.0 0.0
.. ,,' 'TIN' .' A . . 0.0 :10,0;0 0.0 0.0.,

·ZINC O:q JOO:OA 0.0 0.0..
AIKP."

" 7.1 0;0 0.0 0.0'.,
.' K .42.9 0.0 0.0 0.0

.... .. .- ..... .. KP 50.0 0.0 0.0 0.0, ..
····SVOC· "':.' l,4-DIOXANE C 0.0 ..:0.0 100~0 0.0

. - .. 2,2\OXYBIS(1-CHLOROPROPANE) C 0.0 0.0 100.0 0.0
2,3,4~6,-.TETRACHLOROPHENOL ·R '..0:0 0.0 0.0 100.0

" 2,4,5-THICHLOROPHENOL .' 'R' " .'O~O ",0.0 0.0 100.0
.. '. ... · 2A,6-TRICHLOROPHENOL " R" ... 0;0 0.0 0.0 100.0

.,. , 2A"DICHLOROPHENOL '.. ·R·'· .0:0: 0.0 0.0 100.0
, 2,4-DIMETHYLPHEN0L R ,,' .... 0.0 b.o '0.0 100.0. ".'

2,4~DIN,rROPHENOL C 0.0 0.0 100;0 0.0.. --'."

'.- ~." . " R 0.0 0.0 0.0 100.0
','

2;6-DICHLOROPHENOL H , 0..0 0.0 "0.0 '100.0
.. 2~ACE:TYLAMINOFLUORENE C 0.0 0.0 100:0 0,0

.. " .. 2-CHLQROPHENOL R ·0.0 ':0.0 0:0 100;0
2~METHYl,PHENOL .. .... R 0·0 0.0 O~O 100.0

· 2-N/T,ROPHENOL R " 0';0 '.
0.0 0:0 100.0

, , ,,, 3&4-METHYLPHENOL :. '. C 0·0 ":'0;0 100.0 0.0
.. R .0;0 - 0.0 . 0.0 100~0

." ., 3,3';,DI,CHLOROBENZIDINE D 0.0 0.0 0.0 100.0:
", ~ . 3,3'-DIMETHYLBENZIDINE .. C 0.0' 0.0 100.0 0.0 ••
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TABLE H-14

SURFACE-WATER DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

PAGE30F4

4,6-DINITRO-2-METHYLPHENOL R 0.0 0.0 0.0 100.0
4-CHLORO-3-METHYLPHENOL, R 0.0 0.0 0.0 100;0
4-NITROPHENOL C 0.0 0.0 100.0 0.0

R 0.0 0.0 . 0.0 100.0
4-NITROQUINOLINE-l ~OXIDE C 0.0 0.0 0.0 100.0.
A;A-DIMETHYLPHENETHYLAMINE C 0.0 0.0 100,0 0.0
ACENAPHTHENE P 100.0 0.0 0.0 0.0
ACENAPHTHYLENE P 100.0 0.0 0.0 0.0
ACETOPHENONE C '·0.0 0:0 100,0 . 0.0
ANTHRACENE . P 100.0 0.0 0.0 0.0
BENZO(A)ANTHRACENE P '100.0. 0.0 0.0 0.0
BENZO(K)FLUORANTHENE G' 66.7 0.0 0.0 0:0

P .33.3 0.0 0.0 0:0
BIS(2-ETHYLHEXYL)PHTHALATE P 100.0 0.0 0.0 0.0
DI-N-OCTYL PHTHALATE C 0.0 0.0 100.0 0,0
ETHYL METHANE SULFONATE C 0.0 0.0 100.0 0.0
FLUORENE P 100.0 0.0 O~O 0.0
HEXACHLOROBENZENE C 0.0 0:0 100.0 0.0
HEXACHLOROCYCLOPENTADIENE C . 0.0' '0.0 100.0 . 0.0
INDENO(1,2,3-CD)PYRENE P 100:0 0.0 ., 0.0 0.0
KEPONE C 0.0 0.0 100.0 0.0
METHAPYRILENE C 0.0 0.0 100,0 0.0
NAPHTHALENE P :100.0 0.0 0.0 0.0
N-NITROSODIMETHYLAMINE C 0.0 0.0 100.0 0.0
N-NITROSO-DI-N-PHOPYLAMINE C 0.0 0.0 100.0 0.0
N~NITROSOMORPHOLINE C 0.0 0.0 .100.0 . 0.0
N.NITROSOPIPERIDINE C 0.0 0.0 100.0 0.0 .

. PHENANTHRENE P 100.0 . 0.0 0.0 0.0

. PHENOL R 0:0 . 0.0 0.0 100.0
PYRENE ,p 100.0 0.0 '0.0 0.0
PYRIDINE C 0.0 0.0 100,0 ' ' 0.0

VOC 1;1-DICHLOROETHENE .E 0.0 0.0 100.0 0.0 :
3~CHLOROPROPENE ' C 0.0 0.0 100.0 0.0
ACETONE AP 100.0 . 0.0 0.0 ' 0.0

C 0.0 ' 0.0 100.0' 0.0
ACETONITRILE C 0.0 0.0 0.0 100.0 '

\. ACROLEIN C 0.0 0.0 0.0 ,100.0
BROMOMETHANE C 0.0 0.0 100:0 0.0 '
ETHYL METHACRYLATE C 0:0 0:0 too.0 0.0
ISOBUTANOL C 0.0 0.0 0:0 '100.0
METHYL~NE CHLORIDE C 0.0 0.0 100.0 0."0
PROPIONITRILI; C 0.0 0.0 OiO 100;0

1 Norma; non-detect values (U qualifier) are excluded from this tally because they are not deficiencies.

HERB = Herbicides

M = Metals, total

MF =.Metals, dissolved

..



TABLE H-14

SURFACE WATER DATA QUALIFICATION RATES
SWMU 15 (ROADS AND GROUNDS) (1)

PAGE 4 OF.4

SVOC = Semivolatile organic compounds

vac = Volatile organic compounds

J =. Result is estimated

U = Analytewas not detected at the indicated detection limit .

UJ = Analyte was not detected at the indicated detection limit and resu!t is estimated

UR = Result is not usable and was reported as not detected

A = Lab Btank Contamination

C = Calibration Noncompliance (i.e". % RSDs,'%Ds; ICVs, CCVs, RRFs, etc.)

D = MS/MSD Recovery Noncompliance

E = LCS/LCSD Recovery Noncompliance .

F ,,; Lab Duplicate Imprecision

G ~ Field Duplicate Imprecision.

I =ICP Serial Dilution Noncomplrance

K = ICPlnterference.~ includes ICS %H Noncompliance ... .

P = Uncertainty near detectIon limit «2 x IDLfor inorganics and'<CRQL for organics)

Q = Other prbblems(Ca~ ento~pass a number of issues; i.e.chromatography, interferences,eic.)'
R == ·Surrogat~sRecovery·Nonc.ompliance .' . . . .

.....

., :'.. '- .

.~ . r~ '~'" .

• 1,.

,',o .

. " "

. ;:.:::; ;';-'.'.

..: - :

;".:.; ".

. ..~.-.
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TABLE H-15. .

SEDIMENT DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GRO'UNDS){l)

NSWCCRANE
CRANE, INDIANA'

PAGE 1 OF 4

Validation Qualifi~r

.Fraction
HERB '.

Parameter
2,4,5-T :

Qual Code J : U UJ
U 100.0 .. 0.0 0.0

UR
0.0

•••

••
I

PENTACHLOROPHENOL

Metals, Total ALUMINUM

ANTIMONY
ARSENIC

BARIUM·

. BERYLLIUM

CADMIUM

CALCIUM.
" ,

CHROMIUM

',,/ COBALT

COPPER

IRON

,:' . LEAD

MAGNESIUM.

MANGANESE

MERCURY
" '. NICKEL

. ':.

,. '. POTASSIUM·

. SELENILJM

$1l;VER'
SODIUM

.'

R 55.6. 0.0 0.0
·U . .44.4 0.0 0.0

· . AF 15.4 0.0' . 0.0
D 84.6 0.0 ··0.0
A 0.0 100.0 . 0.0

AFIK . 7.7 0.0· 0.0
AD 15.4' 0.0' 0.0
DG· .. 84.6. 0.0 0.0
A ,66.7 1QO;0.· 0.0

AFI '·22.20;0 0.0
AP.·· 11.1' .0.0 0.0
A .. . 30.0100.0 0.0

'. AP .70.0' 0.0 0.0
AFI 15.4 "; 0.0, 0.0

.' AI. '.84,6' 0.0' 0.0
ADFI ",15:4·· '0:0. 0.0
AF .84.6, 'O;Q' .0.0

, A 84;6 ., . OX) . 0.0
. AFI' ..··7:7.():0: 0.0

'AFIK · .' 7.7,0'.0 0.0
.. :.A· '. 84.6 . 0:0 0,0

. AFIK..• 15.4 o.b. 0.0
· ···:A ,~4~6, 0.0' 0.0

AF:15.4 ·o;b· 0.0·
AF '15040;0 O~O

"AI· . 84.6 .0:.0: 0.0
·AF . ~ .. :84:6'0.0· 0.0

AI 15.4 '0.01
. 0.0

· A '84.6· 0.0 0,0
AF 15.40.0 0.0

.. P .100.00:0, 0.0

ADFI7.7:0;0 O~O

.ADfIK .. 7.7,0.0 .0.0"

ADI . 15.4' 0:0' O~O

..A 22..2 100,0: 0:0
·'AF. ·22;2 ',:O~O" 0:0

. AP·.55:,60.0, 0:0
· A 0.0 tOo.b 020
A 100.0 lOO,OO.O

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0 .
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
'0.0
0.0
0.0
0;0 .
0.0
0.0
0.0

.0.0.·
0.0' .
0.0
0:0
,0.0
::0.0

'0.0
'..0.0

0.0 .



2 TABLE H-15
SEDIMENT DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE
CRANE, INDIANA

PAGE 20F 4

Validation Qualifier
Fraction Parameter .. Qual Code J U UJ UR

THALLIUM A 100.0 100,0 0:0 0.0
TIN A 100.0 100..0 0.0 0.0

. VANADIUM A 84.6 0.0 0.0 0.0
ADFI 15.4 0.0 .. 0.0 O.Q

ZINC AFI 50.0 0.0 0.0 0.0
AFIK 50.0 0.0 0.0 0.0

.SVOC l,4~DIOXANE C 0;0 0.0 100.0 0.0
2,4~DINITROPHENOL C 0.0 0.0 100.0 0.0
2-METHYLNAPHTHALENE P 100;0 0.0 0.0 0.0

.. 3,3'-DIMETHYLBENZIDINE C 0.0 0.0 100~0 0.0
4~N.ITROPHENOL C 0.0 ·0.0 100.0 0.0
4-NITROQUINOLINE-l-0XIDE C 0:0 0.0 0.0 100.0

... ACENAPHTHENE P 100.0 0.0 0.0 0.0
ACENAPHTHYLENE P 100:0 0,0 0.0 0.0
ACETOPHENONE C 0:0 .' OJ') 100,0 0.0

'.' '. .. - ,P ·.-100;0 0:0 0.0 0.0
.. ...

ANTHRAcENE' .' '. P 100.0 0:0 0.0 0.0
'" BENZQ A ANTHRACENE N 100.0 .0.0 0.0 0.0

'. .. l3ENZO A PYRENE· N 100:0 0.0 O.b b.o.'

... l3ENZO l3 FLUORANTHENE N '100.0 0.0 0.0 0.0. ,
BENZO.n;H;I)PERYLENE N 100~0 '. 0.0 0.0 '0.0.- .. ,

--. ..
.' BENZOK FLUORANTHENE N 100.0 0.0 0.0 0.0

. ' B!S(2-ETHYLHEXYL)PHTHALATE . P 100.0 0.0 .0.0 . 0.0
... CHRYSENE .: N 100.0 0.0 0.0 0.0

DIBENZO A,I-:J)ANTI;fRACENE . N ·100.0 0.0 100.0 0;0
DIBENZOFURAN P '. 100.0 0:0 0.0 0.0 ... .

"- ." . bl-N-Bl.JTYL PHTHALATE P 100,0 0.0 0:0 0.0 '.
. '. FLUORENE P 100.0 0.0 0.0 0.0.

'. - HEXACI;fLOROBENZENE C 0.0 .. 0,0 100.0 0;0
HEXACHLOROCYCLOPENTADIENE C .., 0.0 '0;0 100.0 0:0

0 0.0 0.0 0.0 100.0
INDENO(1,2,3-CD)PYRENE N 100.0 0.0 .0:0 0.0
KEPONE ·C .. 0.0 ..,0.0 100.0 0:0
METHAPYRILENE C o.b 0-,0 100.0 . 0.0
NAPHTHALENE .' P 100.0 0.0 0;0 0,0.. .. -

.. N-NITROSOOIMETHYLAMINE C 0.0 0.0 100,0 0.0'.
.. N-NITROSOMETHYLETHYLAMINE· C .0:0 .0.0 100:0 0.0..

PYRENE E "28;6 0.0 0.0 .' 0.0..
"

;
....... .. .. .. N 71.4 ..0,0 0,0 0.0... .. . .

.'- . PYRIDINE' C 0.0 '. 0.0 100.0 0.0
voe 1;1-;1;2~TETRACHLOROETHANE· 0 0.0

..
0;0 100:0 0.0'

l,2-DIBROMO-3-CHLOROPROPANE 0 '0.0·' 0.0 10RO 0.0,
4·:METHYL-2~PENTANONE ·C 0.0 .. ·0,0 100.0 0.0- .

• ••
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TABLE H-'15
SEDIMENT DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE
CRANE, INDIANA

PAGE 3 OF 4

Validation Qualifier
Fraction' .... Parameter 'Qual Code J U UJ ·UR·

ACETONE A 0.0 100.0 0.0 0.0
C 0.0 0.0 100.0 0.0

CP 100.0 0.0 0.0 0.0
ACETONITRILE C 0.0 0:0 0.0 100.0
ACROLEIN C 0.0 0.0 0.0 100.0
ISOBUTANOL C ·0.0 0.0 0.0 100:0
METHYLENE CHLORIDE A 0.0 100.0 0.0 . 0.0

C 0.0 0.0 100.0 0.0
PROPIONITRILE C 0.0 0.0 0.0 .100.0
VINYL ACETATE C 0.0 0.0 100.0 0.0

PEST/PCB 4,4'-DDD P 50.0 0.0 . 0.0 0.0
PU 25:0 0.0 0.0 0,0 .
U 25.0 0.0 0.0 0.0

4,4'-DDE P 33.3 0.0 0.0 0.0
PU 33.3 0.0 0.0 D.O

,
U 33.3 0.0 0.0 0.0

4,4'-DDT P 57.1 0.0 0.0 0.0
PU 28.6 0.0 0.0 0.0
U . 14.3 . 0.0 0.0 . 0.0

AROCLOR~1254 U 100.0 0.0 0.0 0.0
GAMMA-CHLORDANE 'u 100.0 0.0 0.0 0.0

1 NonnaJ non-detect values (U qualifier) are excluded from this tally because they are not deficiencies.

HERB = Herbicides

M = Metals, toial

SVOC = SemivolatiJe organic compounds

vac = Volatile organic compounds

. PEST/PCB = Pesticides/polychlorinated biphenyls

J = Result is estimated

U = Analyte was not detected at the indicated detection limit '.'
. .

UJ.= Analytewas.not detected at the indicated detection limit and result is estimated

UR = Result is not usable and was repcirted as nOt detected
."

.,- A = Lab Blank Contamination

C = Calibration Noncompliance (Le:. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

. D = MS/MSDRecovery Noncompliance

E = LCS/LCSD Recovery Noncompliance ~

F = Lab Duplicate Imprecision

G = Field Duplicate Imprecision

I = ICi=' Senal Dilution Noncompliance

K = ICP Interference - includes ICS % RNoncompliance



4 TABLE H-15
SEDIMENT DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE
CRANE, INDIANA

PAGE40F4

I Validation Qualifier
Fraction Parameter Qual Code J U UJ UR

N ;" Internal Standard Noncompliance .--

P = Uncertainty near detection limit «2 x IDL for inorganics and <CROL for organics)

R = Surrogates Recovery Noncompliance

U =% Difference between columns/detectors .>25% for positive results determined via GC/HPlC

.'-.~

,":." .. ' ;,

\ ;- ..

. ~..

.:,,-,.,:'
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TABLE H-16

GROUNDWATER DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE
CRANE, INDIANA

PAGE 1 OF4 , ,

•

Validation Qualifier
Fraction ,Parameter Qual Code J U UJ UR

HERB 2,4,5-TP(SILVEX) PU 100.0 0.0 ,0.0 0.0
DINOSEB D 0.0 0.0 0.0 100.0
PENTACHLOROPHENOL U 100.0 0.0 0.0 0.0

Metals, Total ALUMINUM A 50.0 100.0 0.0 0.0
AF 50.0 0.0 . 0.0 0.0

ANTIMONY ,A 100.0 100.0 0:0 0.0
ARSENIC A 28.6 100.0 0.0 0.0

AI 71.4 ' 0.0 0.0 ,0.0
BARIUM A 100;0 ,0.0 0.0 0.0
BERYLLIUM A 0.0 100.0 0.0 0.0

ADP 50.0 0.0 0.0 0.0
AP 50.0 0.0 0;0 0.0
D 0.0 '0.0 100.0 ,'0.0

CADMIUM A 100.0 1,00.0, ,0.0 0.0
CALCIUM A 44.4 ,0.0 0.0 0.0

, , I '55.6 . 0.0 0:0 0.0
CHROMIUM A 100.0 100.0 0.0 0.0
COBALT, A 83.3 0.0 0.0 0:0

"

p , 16.7; .,0.0 ' 0;0 0.0
COPPgR ' , A 12.5 100.0 0.0 0.0, ,

AI 3T5 0.0 0.0 0.0
AlP 25.0 0.0 0.0 0;0
AP 25.0 0.0 0.0 0.0

"IRON A 100.0 ' 0.0 0.0 0.0
LEAD 'A 50.0 100.0 0.0 0.0

AI 50.0 0;0 0.0 0.0
MAGNESIUM A .. 4,4.4 0.0 0.0 0.0

"

AI 55,6 0.0 0,0 0.0;
, '

" MAN9ANESE A 44.4 0.0 0.0 0.0
, .. "AI 55:6 ; 0..0 0.0 0.0

, MERCURY D ,:0,0 0.0 100.0, 0.0
DP 50.0 ' 0.0 0.0 0.0.,
P '50;0 " 0.0 0.0 0,0

NICKEL, K 83:3 0.0 0;0 0.0
, , P 16.7 0.0 0.0 0.0

.. potASSIUM A 100.0 0.0 0.0 0.0
SELENiUM A 0.0 100.0 0.0 0.0

" AP .2!j,0 ,0.0 0.0 0.0
p 75.0.' 0.0 0.0 ' 0.0

SILVER· '" A 0.0 100.0 0.0 0:0, -... '

',' ,SODIUM A '44.4 "0.0 0,0 0.0
AI 55.6 o.b 0.0 0.0... .. THALUWM A 0.0 100.0 0.0. ' 0.0



TABLE H-16

GROUNDWATER DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (1)

NSWCCRANE
CRANE, INDIANA

PAGE20F4.
Validation Qualifier

Fraction Parameter Qual Code J U UJ UR
IP 1,00.0 0.0 0.0 0,0

TIN A 0.0 100.0 0.0 0.0
Ap· 100~0 0.0 0.0 0.0

VANADIUM
" A 75,0 0.0 ' 0.0 0.0 '

P 25.0 0.0 0.0 0.0
ZINC A 25.0 100.0 0.0 0.0

AIK 75.0 0.0 0.0 0.0
Metals, Dissolved ' ALUMINUM A 0.0 100.0 0.0 0.0

ANTIMONY A ,100.0 100.0 0.0 0.0
ARSENIC A 75.0 10.0.0 0.0 0,0

" AP 25~0 0.0 0.0 0.0
BARIUM A 100.0 0.0 0.0 0.0
BERYLLIUM A 0.0 100.0 0.0 0.0

, ' D O~O 0.0 100.0 0.0
" CADMIUM A 0.0 :100.0 0.0 0.0

, ,
"

P 100.0 0.0 ,0.0 ' 0.0, ,.

,CHROMIUM A 0.0 JOO.O ' 0.0 0.0
COBALT A- 83.,3 0.0 ,0.0 0.0

" AP '16.7 ' 0.0 0.0 0.0
.. COPPER AI 16], 0.0 0.0 O~O,

" AlP 33~3 :0.0 0.0 0.0
IP 50,0 0.0 0.0 0.0

" 'IRON, A 50.0 0.0 0.0 0.0
" ..

, , ADI "50.0 0.0 0.0 0.0
-, ' . LEAD,' ',' ,A '0.0 100.0 0.0 0.0, ,

, " ," AlP ',33.3 , 0.0 0.0 0.0
'.~ .. ' .

, ' AP 66.7 ' ' 0.0 0.0, 0.0
.. \ MAGNESIUM A : 100.0 0.0 0.0 0.0

, MANGANESE' AI ',83.3 0.0 0.0 0.0'. ~' :

.... AIK 16.7 0.0 0.0 0.0.-- ~

'MERCURY , ",A 0·0 1.00.0 0:0 0.0
" NiCKEL K 100.0 0;0 0.0 0.0

POTASSIUM A 100.0 ' 0.0 0.0 0.0
, ,

SELENIUM A, 100.0.. , ...~ . 20.0 0.0 0.0
.. AP 20.0 0.0 0:0 0.0

"
,.. p, 60.0 0.0 0.0 0.0

SODIUM A 50.0 " 0.0 ' 0.0 0.0, "

.. ' ... :.' .. AI 50.0 0.0 0.0 0.0
" THALLIUM AP 100.0 ' 0.0 0.0 0.0

.. ' ,TIN' ·,A ...... 0.0 ,100:0 0.0 0.0;',

"' '. AKP,' 100,0, 0.0 0.0 0.0
ZINC, " A 0.0 100.0 ' 0.0 0.0

" , ", 'AIKP 100·0 '0.0 0.0 0,0
.....

•

, I

,."~ ..:.",..'
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TABLE H-16

GROUNDWATER DATA QUALIFICATION RATES

SWMU 15 (ROADS AND GROUNDS) (t)

NSWCCRANE
CRANE, INDIANA

PAGE30F4

( Validation Qualifier
Fraction Parameter Qual Code J U UJ UR

SVOC 1,4-DIOXANE C 0.0 ," 0:0 100.0 0.0
2,3,4;6-TETRACHLOROPHENOL R 0.0 ',0.0 0.0 100.0
2,4,5-TRICHLOROPHENOL R 0.0 0.0 0.0 100.0
,2,4,6-TRICHLOROPHENOL R 0.0 0.0 0.0 100.0 '
2,4-DICHLOROPHENOL R ',0.0 0.0 0.0 ,100,0
2,4-DIMETHYLPHENOL H 0.0 0.0 0.0 100.0
2,4-DINITROPHENOL 'C 0.0 0.0 ,100.0 50.0

R 0.0 0.0 0.0 50.0
2;6-DICHLOROPHENOL R ' 0.0 0.0 0.0 100.0

c ' .. - " 2~ACE:TYLAMINOFLUORENE C ..0.0 0.0 100.0 0.0
2~CHLOROPHENOL R 0:0 0.0 O~O 100.0

.. 2~ME:THYLPHENOL R 0.0 , ',0.0 0.0 100.0
2~NITROPHENOL C , 0.0 0.0 ,100.0 0.0,

R' 0.0 0.0 0.0 100.0
3&4-METHYLPHENOL C 0.0 .. 0.0 100.0, 0.0.'

P 100.0 0.0 0.0 0.0
R 0.0 ' 0.0 ,0.0 100.0

3,3'-DICHLOROBENZIDINE D 0.0 0.0 0.0 100.0
4,9cDINITRO-2-METHYLPHENOL R: " 0.0 0.0 0:0 ,100:'0
4-CHLORO",3-METHYLPHENOL ,- R 0.0 o.d 0.0 100.0
4-NITROPHENOL C 0.0

..
0.0 100.0 0:0

R 0:0 0.0 0.0 100.0
4-NITROQUINOLINE-l-0XIDE 'c " 0.0 0.0 '0.0 100.0

" A;A-DIMETHYLPHENETHYLAMINE ' C 0.0 0.0 100,0 0.0
" BENZO(A)ANTHRACENE P 100~0 ' 0.0 0:0 0;0

BIS(2-ETHYLHEXYL)PHTHALATE, C", 0.0 0.0 100:0 0.0
: ' DIBENZOFURAN P 100:0 ' 0.0 0.0 0.0

FLUOHANTHENE P 100:0 ' 0.0 ' 0.0 0'.0
-.' . HEXACHLOROBENZENE C 0.0 0.0 100.0 0.0

HEXACHLOROCYCLOPENTADIENE C 0:0 " 0.0 100.0 " '0:0
KEPONE C 0.0 "0.0 100:0 'd.O
METHAPYRILENE

,. '

C 0.0 0,0 100.0 0.0"
..

N-NITROSODIMETHYLAMINE C 0.0 0.0 100.0 0:0
N-NITROSOMETHYLETHYLAMINE, ,C 0.0 0.0 100.0 0.0
PHENOL C 0.0 0.0 0.0 100.0

•.... PYRENE P ,100.0 ' 0:0 ' 0:0 ,0.0
PYRIDINE C ,0:0 0.0 100.0' 0.0

, SAFROLE, P 100:d ,tw 0.0 ',,0.0
, ,VOC ' AC~TONE

.. ,
ACP 100:0 0.0 ' 0:0 0.0

B 0.0 100.0 0;0 0;0
C 0.0 0:0 100.0 0.0

, ACETONITRILE C 0.0 0.0 0.0 100.0
ACROLEIN, C ,0.0,' 0.0 0.0 100.0



TABLE H-16

GROUNDWATER DATA QUALIFICATION RATES
SWMU 15 (ROADS AND GROUNDS) (1)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF4

Validation Qualifier
Fraction Parameter Qual Code J U UJ UR

DICHLORODIFLUOROMETHANE C 0.0 0.0 1.00~0 0.0
ETHYL METHACRYLATE C 0.0 0.0 100.0 0.0
ISOBUTANOL C , , O~O 0.0 0.0 100.0
MET~YLENE CHLORIDE C

,
0;0 0:0 100.0 0.0

PROPIONITRILE C 0.0 0.0 0.0 100.0PEST/PCB 4,4'-000 'C'
"

0.0 0.0 100.0 0.0' ,

ALDRIN C '0.0 ' 0.0 100.0, 0.0, DELTA-BHC C 0.0 O~O 100.0 ' 0.0
DIELDRIN C O~O 0.0 '100.0 O~O
ENDOS.ULFAN I ' , C 0.0 0.0 100.0 0:0
ENDOSULFAN II C 9·0 " ' 0.0 100.0 0.0
EINDRIN 'c' " ,co.o 0.0 '100.0 O~O

, , GAMMA-BHC'(lINDANE) C' «:to 0.0 100.0 0.0"

HEPTACHLOR C 0.0 0.0 100.0 0.0, , !

1,Normal non~detect values (Uqualifier) are excluded from this tally because they are not deficiencies.

,
HERB:= Herbicides
M = Metals,total'"

", : ' ~

' ,
, '

MF=;, Meials; dissolved ...~,
SVDC = Semivolatile organi«compounds ,

','

vac: Volatil~ organic compClunds
PEST/PCB =Pesticideslpolychlorinated biphenyls

'"

J = Result is' estimated
U = Analyte was nbt detected at the indicated detection limit:

, UJ,,;=Analyte was notcietected ~t the indicated detection limit and'result is estimated
UR :Result is n6t lisatle and was reported as notdetected

"

A = Lab Blank Contamination
' "

B ,: Field Blank Contamination
C .: toiJibratlon Noncompliance (Le., % RSDs, %Ds, rcvs, CCVs, RRFs, etc.)
[j .; MS/~SDRecovery Noncompliance
F = Lab Duplicate Imprecision,
I = ICP Serial Dilution,Noncompliance .. e_._ ' '

k = ICPlnterferencec includes ICS % R Noncomplial)ce
P = Uncertainty near d~tection limit « 2 x IDL for inorganics and <CRQL for organics) ,
R = Surrogates Recovery Noncompli<ince .. '

U ~ % Difflare'nce-between columns/detectors:>25% for positive results determined via GqHPLC

--,.
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TABLE 4.1

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION WORKERS TO SOIL
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface / Subsurface Soil

Exposure Medium: Surface / Subsurface Soil

Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale! Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 330 U.S. EPA. December 2002 165 Professional Judgement Csoil x IR x Fi x EF x ED xCF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BW xAT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement U.S. EPA. December 1989

ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989

AT-N Averaging Time (Non'Cancer) days 365 U.S. EPA, December 1989 365 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 DermalCDI (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E·06 U.S. EPA. December 1989 1.0E-06 U.S. EPA. December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm'/day 3.300 U.S. EPA, December 2002 3,300 U.S. EPA, December 2002 BW xAT

AF Soil to Skin Adherence Factor mg/cm' 0.3 U.S. EPA, December 2002 0.1 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement

BW Body Weight kg 70 U.S. EPA. May 1993 70 U.S. EPA. May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA. December 1989 25.550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 365 U.S. EPA. December 1989 365 U.S. EPA, December 1989

1 CDI = Chronic Daily Intake

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 = 2.77E-08
Noncancer Ingestion Intake - RME = 1.94E-06

Cancer Dermal Intake - RME = 8.30E-08
Noncancer Dermal Intake - RME = 5.81 E-06

SWMU 15ConstwSS_SBCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 1.38E-08
Noncancer Ingestion Intake - CTE = 9.69E-07

Cancer Dermal Intake - CTE = ?77E-08
Noncancer Dermal Intake - CTE = 1.94E-06



TABLE 7.1a - CENTRAL TENDENCY EXPOSURE (CTE)

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

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario TImeframe: Future
Medium: Surface I Subsurface Soil

Exposure Medium: Surface I Subsurface Soil

Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 6.17E-Ol mglkg 6. 17E-Ol mglkg M 6.0E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 1.81E+OO mglkg 1.81E+OO mglkg M L8E-06 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.19E+OO mglkg 2.19E+OO mglkg M 2.1E-06 mglkg-day mglkg-day NA NA

Dibenzo(a.hlanlhracene 3.87E-Ol mglkg 3.87E-Ol mglkg M 3.7E-07 mglkg-day mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.9E-06 mglkg-day mglkg-day NA NA

Aroclor-1260 4.23E-Ol mglkg 4.23E-Ol mglkg M. 4.1E-07 mglkg-day mglkg-day NA NA

Aluminum 1.93E+04 mglkg 1.93E+04 mglkg M 1.9E-02 mglkg-day LOE+OO mglkg-day NA NA 1.9E-02

Arsenic 1.06E+Ol mglkg 1.06E+Ol mglkg M 1.0E-05 mglkg-day 3.0E-04 mglkg-day NA NA 3.4E-02

Cadmium 1.08E+OO mglkg L08E+OO mglkg M 1.0E-06 mglkg-day 5.0E-04 mglkg-day NA NA 2.1E-03

Iron 2.74E+04 mglkg 2.74E+04 mglkg M 2.7E-02 mglkg-day 3.0E-Ol mglkg-day NA NA 8.9E-02

Manganese 6.35E+02 mglkg 6.35E+02 mglkg M 6.2E-04 mglkg-day 7.0E-02 mglkg-day NA NA 8.8E-03

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 3.3E-05 mglkg-day 1.0E-03 mglkg-day NA NA 3.3E-02

(total) 1.9E-Ol

Dermal Benzo(a)anthracene 6.17E-Ol mglkg 6. 17E-Ol mglkg M 1.6E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 1.81E+OO mglkg 1.81E+OO mglkg M 4.6E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.19E+OO mglkg 2.19E+OO mglkg M 5.5E-07 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anthracene 3.87E-Ol mglkg 3.87E-Ol mglkg M 9.7E-08 mglkg-day mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 5.0E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 4.23E-Ol mglkg 4.23E-Ol mglkg M 1.1E-07 mglkg-day mglkg-day NA NA

Aluminum L93E+04 mglkg 1.93E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.06E+Ol mglkg 1.06E+Ol mglkg M 6.2E-07 mglkg-day 3.0E-04 mglkg-day NA NA 2.1E-03

Cadmium L08E+OO mglkg L08E+OO mglkg M 2.1E-09 mglkg-day 2.5E-05 mglkg-day NA NA 8.4E-05

Iron 2.74E+04 mglkg 2.74E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 6.35E+02 mglkg 6.35E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 2.1E-03

Total Hazard Index Across All Exposure Routes/Pathways 1.9E-01

Demnal Absorption Fraction from SoiIlABS) IUSEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for demnal contact with soil or sediment

SWMU15ConstwSS_SBCalcsCTE.xls Table7 12/7/2009 2: 10 PM



TABLE 8.1a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface I Subsurface Soil
Exposure Medium: Surface I Subsurface Soil

Exposure Point: Entire Sile
Receplor Population: Conslruction Wor1<er

Receplor 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 Unils Calculation (1) Unils

Ingestion Benzo(a)anthracene 6.17E-Ol mglkg 6.17E-Ol mglkg M 8.5E-09 mglkg-day 7.3E-Ol (mglkg-dayj" 6.2E-09

Benzo(a)pyrene 1.81E+OO mglkg 1.81E+OO mglkg M 2.5E-08 mglkg-day 7.3E+OO (mglkg-dayr' 1.8E-07

Benzo(b)f1uoranthene 2.19E+OO mglkg 2.19E+OO mglkg M 3.0E-08 mglkg:day 7.3E-Ol (mglkg-dayr' 2.2E-08

Dibenzo(a,h)anthracene 3.87E-Ol mglkg 3.87E-Ol mglkg M 5.4E-09 mglkg-day 7.3E+OO (mglkg-dayr' 3.9E-08

Indeno( 1,2,3-cd)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 2.8E-08 mglkg-day 7.3E-Ol (mglkg-dayj"' 2.0E-08

Aroclor-1260 4.23E-Ol mglkg 4.23E-Ol mglkg M 5.9E-09 mglkg-day 2.0E+OO (mglkg-dayr' 1.2E-08

Aluminum 1.93E+04 mglkg 1.93E+04 mglkg M 2.7E-04 mglkg-day (mglkg-dayj"'

Arsenic 1.06E+Ol mglkg 1.06E+Ol mglkg M 1.5E-07 mglkg-day 1.5E+OO (mglkg-dayr' 2.2E-07

Cadmium 1.08E+OO mglkg 1.08E+OO mglkg M 1.5E-08 mglkg-day (mglkg-dayj"'

Iron 2.74E+04 mglkg 2.74E+04 mglkg M 3.8E-04 mglkg-day (mglkg-dayr'

Manganese 6.35E+02 mglkg 6.35E+02 mglkg M 8.8E-06 mglkg-day (mglkg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 4.8E-07 mglkg-day (mglkg-dayr'

(total) 5.0E-07

Dermal Benzo(a)anthracene 6.17E-Ol mgikg 6.17E·Ol mglkg M 2.2E-09 mglkg-day 7.3E-Ol (mglkg-dayr 1.6E-09

Benzo(a)pyrene 1.81E+OO mglkg 1.81E+OO mglkg M 6.5E-09 mglkg-day 7.3E+OO (mglkg-dayr' 4.8E-08

Benzo(b)f1uoranthene 2.19E+OO mglkg 2.19E+OO mglkg M 7.9E-09 mglkg-day 7.3E-Ol (mglkg-dayr' 5.8E-09

Dibenzo(a,h)anthracene 3.87E-Ol mglkg 3.87E-Ol mglkg M 1.4E-09 mglkg-day 7.3E+OO (mglkg-dayr' 1.0E-08

Indeno( 1,2,3-cd)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 7.2E-09 mglkg-day 7.3E-Ol (mglkg-day)" 5.3E-09

Aroclor-1260 4.23E-Ol mglkg 4.23E-Ol mglkg M 1.6E-09 mglkg-day 2.0E+OO (mglkg-dayj"' 3.3E-09

Aluminum 1.93E+04 mglkg 1.93E+04 mglkg M mglkg-day (mglkg-dayj"'

Arsenic 1.06E+Ol mglkg 1.06E+Ol mglkg M 8.8E-09 mgikg-day 1.5E+OO (mglkg-dayr' 1.3E-08

Cadmium 1.08E+OO mgikg 1.08E+OO mglkg M 3.0E-ll mgikg-day (mglkg-dayr'

Iron 2.74E+04 mgikg 2.74E+04 mglkg M mgikg-day (mglkg-dayj"'

Manganese 6.35E+02 mgikg 6.35E+02 mglkg M mglkg-day (mglkg-dayr'

Vanadium 3.45E+Ol mgikg 3.45E+Ol mglkg M mglkg-day (mglkg-dayr'

(total) 8.7E-08

Tolal Risk Across All Exposure RoutesIPalhways 5.9E-07

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

Dermal Absorption Fraction from Soi!rABSI rUSEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15ConstwSS_SBCalcsCTE.xls Table8 12n12009 2:10 PM



TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION WORKERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface / Subsurface Soil

Exposure Medium: Surface / Subsurface Soil

Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale! Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI (mglkg/day) =

IR Ingestion Rate of Soil mg/day 330 U.S. EPA, December 2002 165 Professional Judgement Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BW x AT.

EF Exposure Frequency dayslyear 150 Professional Judgement 150 Professional Judgement U.S. EPA, December 1989

ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 365 U.S. EPA, December 1989 365 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI (mglkglday) =

CF Conversion Factor kglmg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm'/day 3,300 U.S. EPA, December 2002 3,300 U.S. EPA, December 2002 BW xAT

AF Soil to Skin Adherence Factor mg/cm' 0.3 U.S. EPA, December 2002 0.1 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 365 U.S. EPA, December 1989 365 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

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 = 2.77E-08
Noncancer Ingestion Intake - RME = 1.94E-06

Cancer Dermal Intake - RME = 8.30E-08
.Noncancer Dermal Intake - RME = 5.81 E-06

SWMU15ConstwSS_SBCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 1.38E-08
Noncancer Ingestion Intake - CTE = 9.69E-07

Cancer Dermal Intake - CTE = 2.77E-08
Noncancer Dermal Intake - CTE = 1.94E-06



TABLE 7.1 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface I Subsurface Soil

Exposure Medium: Surface I Subsurface Soil

Exposure Point: Entire Site

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dos's Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units
Calculation (1)

Ingestion Benzo(a)anthracene 6.17E-Ol mg/kg 6.17E-Ol mgikg M 1.2E-06 mg/kg-day mglkg-day NA NA

Benzo(a)pyrene LB1E+OO mg/kg 1.B1E+OO mg/kg M 3.5E-06 mg/kg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.19E+OO mg/kg 2.19E+OO mg/kg M 4.2E-06 mg/kg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.B7E-Ol mg/kg 3.B7E-Ol mg/kg M 7.5E-07 mg/kg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 3.9E-06 mg/kg-day mg/kg-day NA NA

Aroclor-1260 4.23E-Ol mg/kg 4.23E-Ol mg/kg M B.2E-07 mg/kg-day mg/kg-day NA NA

Aluminum 1.93E+04 mg/kg 1.93E+04 mg/kg M 3.7E-02 mg/kg-day 1.0E+OO mg/kg-day NA NA 3.7E-02

Arsenic 1.06E+Ol mg/kg 1.06E+Ol mg/kg M 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 6.BE-02

Cadmium 1.0BE+OO mg/kg 1.0BE+OO mg/kg M 2.1E-06 mg/kg-day 5.0E-04 mg/kg-day NA NA 4.2E-03.

Iron 2.74E+04 mg/kg 2.74E+04 mg/kg M 5.3E-02 mg/kg-day 3.0E-Ol mg/kg-day NA NA LBE-Ol

Manganese 6.35E+02 mg/kg 6.35E+02 mg/kg M 1.2E-03 mg/kg-day 7.0E-02 mg/kg-day NA NA 1.BE-02

Vanadium 3.45E+01 - mg/kg 3.45E+Ol mg/kg M 6.7E-05 mg/kg-day LOE-03 mg/kg-day NA NA 6.7E-02

(total) 3.7E-01 .
Dermal Benzo(a)anthracene 6.17E-Ol mg/kg 6.17E-01 mg/kg M 4.7E-07 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 1.B1E+OO mg/kg 1.B1E+OO mg/kg M 1.4E-06 mg/kg-day mg/kg-day NA NA

Benzo(b)fluoranthene 2.19E+OO mglkg 2.19E+OO mg/kg M L7E-06 mg/kg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.B7E-Ol 'mg/kg 3.B7E-01 mg/kg M 2.9E-07 mg/kg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 1.5E-06 mg/kg-day mg/kg-day NA NA

Aroclor-1260 4.23E-Ol mg/kg 4.23E-Ol mg/kg M 3.4E-07 mg/kg-day . m!l!"g-day NA NA

Aluminum 1.93E+04 mg/kg 1.93E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA NA

Arsenic 1.06E+01 mg/kg 1.06E+01 mg/kg M 1.BE-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 6.2E-03

Cadmium 1.08E+OO mg/kg 1.08E+OO mg/kg M . 6.3E-09 mg/kg-day 2.5E-05 mg/kg-day NA NA 2.5E:04

Iron 2.74E+04 mg/kg 2.74E+04 mg/kg M mg/kg-day 3.0E-Ol mg/kg-day NA NA

Manganese 6.35E+02 mg/kg 6.35E+02 mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA NA

Vanadium 3.45E+01 mg/kg 3.45E+Ol mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA NA

(total) 6.4E-03

Total Hazard Index Across All Exposure RouteS/Pathways 3.BE-01

Dermal Absorption Fraction from Soil(ABS} (USEPA, July 2004);

PAHs - 0.13 Arsenic· 0.03

PCBS·O.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.1 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface I Subsurface Soil
Exposure Medium: Surface I Subsurface Soil

Exposure Point: Entire Site
Receptor Population: Construc1ion 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) Fac10r Fac10r Un~s Risk

Concern Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 6.17E-Ol mglkg 6.17E-Ol mglkg M 1.7E-08 mglkg-day 7.3E-Ol (mglkg-dayj" 1.2E-08

Benzo(a)pyrene 1.8iE+00 mglkg 1.81E+00 mglkg M 5.0E-08 mglkg-day 7.3E+00 (mglkg-dayj"' 3.7E-07

Benzo(b)fluoranthene . 2.19E+00 mglkg 2.19E+00 mglkg M 6.1E-08 mglkg-day 7.3E-Ol (mglkg-dayr' 4.4E-08

Dibenzo(a,h)anthracene 3.87E-Ol mglkg 3.87E-Ol mglkg M 1.1E-08 mglkg-day 7.3E+00 (mglkg-dayj"' 7.8E-08

Indeno( l,2,3-cd)pyrene 2.00E+00 mglkg 2.00E+00 mglkg M 5.5E-08 mglkg-day 7.3E-Ol (mglkg-dayr' 4.0E-08

Aroclor-1260 4.23E-Ol mglkg 4.23E-Ol mglkg M 1.2E-08 mglkg-day 2.0E+00 (mglkg-dayr' 2.3E-08

Aluminum 1.93E+04 mglkg 1.93E+04 mglkg M 5.4E-04 mglkg-day (mglkg-dayj"'

Arsenic 1.06E+Ol mglkg 1.06E+Ol mglkg M 2.9E-07 mglkg-day 1.5E+00 (mglkg-dayj"' 4.4E-07

Cadmium 1.08E+00 mglkg 1.08E+00 mglkg M 3.0E-08 mglkg-day (mglkg-dayj"'

Iron 2.74E+04 mglkg 2.74E+04 mglkg M 7.6E-04 mglkg-day (mglkg-dayr'

Manganese 6.35E+02 mglkg 6.35E+02 mglkg M 1.8E-05 mglkg-day (mglkg-dayj"'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 9.5E-07 mglkg-day (mglkg-dayj"'

(total) 1.0E-06

Dermal Benzo(a)anthracene 6.17E-Ol mglkg 6.17E-Ol mglkg M 6.7E-09 mglkg-day 7.3E-Ol (mglkg-dayj" 4.9E-09

Benzo(a)pyrene 1.81E+00 mglkg 1.81E+00 mglkg M 2.0E-08 mglkg-day 7.3E+00 (mglkg-dayj"' 1.4E-07

Benzo(b)fluoranthene 2.19E+00 mglkg 2.19E+00 mglkg M 2.4E-08 mglkg-day 7.3E-Ol (mglkg-dayj"' 1.7E-08

Dibenzo(a,h)anthracene 3.87E-Ol mglkg 3.87E-Ol mglkg M 4.2E-09 mglkg-day 7.3E+00 (mglkg-dayj"' 3.0E-08

Indeno( l,2,3-cd)pyrene 2.00E+00 mglkg 2.00E+00 mglkg M 2.2E-08 mglkg-day 7.3E-Ol (mglkg-dayj"' 1.6E-08

Aroclor-1260 4.23E-Ol mglkg 4.23E-Ol mglkg M 4.9E-09 mglkg-day 2.0E+OO (mglkg-dayj"' 9.8E-09

Aluminum 1.93E+04 mglkg 1.93E+04 mglkg M mglkg-day (mglkg-dayj"'

Arsenic 1.06E+Ol mglkg 1.06E+Ol mglkg M 2.6E-08 mglkg-day 1.5E+00 (mglkg-dayj"' 4.0E-08

Cadmium 1.08E+00 mglkg 1.08E+00 mglkg M 9.0E-ll mglkg-day (mglkg-dayj"'

Iron 2.74E+04 mglkg 2.74E+04 mglkg M mglkg-day (mglkg-dayj"'

Manganese 6.35E+02 mglkg 6.35E+02 mglkg M mglkg-day (mglkg-dayj"'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day (mglkg-dayj"'

(total) 2.6E·07
...

1.3E·06

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selec1ed for risk calculation.

Dermal Absorption Fraction from SoiI(ABS) (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 4.15a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration In Sediment mg/kg 95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA. December 2002 Ingestion CDI'" (mg/kg/day) =
IR Ingestion Rate of Sediment mg/day 100 U.S. EPA. May 1993 50 U.S. EPA. May 1993 Csed x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA. May 1993 1.0 U.S. EPA. May 1993 BWxAT

EF Exposure Frequency days/year 24 Professional Judgment 12 Professional Judgment U.S. EPA. December 1989

ED Exposure Duration years 25 U.S. EPA. May 1993 9 U.S. EPA. May 1993

CF Conversion Factor kg/mg 1.0E-OB U.S. EPA. December 19B9 1.0E-OB U.S. EPA. December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA. May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25.550 U.S. EPA. December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989

Denmal Csed Chemical Concentration in Sediment 'mg/1<g 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 Denmal CDI' (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-OB U.S. EPA, December 1989 1.0E·OB U.S. EPA. December 1989 Csed x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 3,300 U.S. EPA, July 2004 3,300 U.S. EPA. July 2004 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency dayslyear 24 Professional Judgment 12 Professional JUdgment

ED Exposure Duration years 25 U.S. EPA. December 1989 9 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA. May 1993 70 U.S. EPA. May 1993

AT·C Averaging Time (Cancer) days 25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9.125 U.S. EPA. December 1989 3.285 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

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 =3.35E-08
Noncancer Ingestion Intake - RME = 9.39E-08

Cancer Dermal Intake - RME = 2.21 E-07
Noncancer Dermal Intake - RME =6.20E-07

SWMU15SedimentCalcsCTE.xls Table4

Cancer Ingestion Intake -CTE = 3.02E-09
Noncancer Ingestion Intake - CTE = 2.35E-08

Cancer Dermal Intake - CTE =3.99E-09
Noncancer Dermal Intake - CTE = 3.10E-08



TABLE 4.168

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Paramete ParameterDefin~ion Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCl or Max U,S, EPA, December 2002 95% UCl or Max U,S, EPA, December 2002 Ingestion CDI'" (mg/kg/day) =
IR Ingestion Rate of Sediment mg/day 100 U,S, EPA, May 1993 50 US, EPA, May 1993 Csed x IR x Fi x EF x ED x CF

FI Fraction Ingested unitless 1,0 U,S, EPA, May 1993 0,5 , Professional Judgement BWxAT

EF Exposure Frequency days/year 26 Professional Judgement 13 Professional Judgement U,S, EPA, December 1989

ED Exposure Duration years II 6 - 17 years of age II 6 - 17 years of age

CF Conversion Factor kg/mg 1.0E-06 U,S: EPA, December 1989 1.0E-06 U,S, EPA, December 1989

BW Body Weight kg 43 U,S, EPA, August 1997 43 U,S, EPA, August 1997

AT-C Averaging Time (Cancer) days 25,550 U,S, EPA, December 1989 25,550 U,S, EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 4,015 U,S, EPA, December 1989 4,015 U,S, EPA, December 1989

Dermal Csed Chemical Concentration in Sediment mg/l<g 95% UCl or Max U,S, EPA, December 2002 95% UCl or Max U,S, EPA, December 2002 Dermal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1,OE-06 U,S, EPA, December 1989 1,OE-06 U,S, EPA, December 1989 Csed x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm'/day 3,280 U,S, EPA, August 1997 3,100 U,S, ,EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0,2 U.s, EPA, July 2004 0,04 U.s, EPA, July 2004 U,S, EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.s, EPA, July 2004 chemical specific U,S, EPA, July 2004

EF Exposure Frequ"ency days/year 26 Professional Judgment 13 Professional Judgment

ED Exposure Duration years II U.s, EPA, December 1989 II U,S, EPA. December 1989

BW Body Weight kg 43 U,S, EPA, August 1997 43 U,S, EPA, August 1997

AT·C Averaging Time (Cancer) days 25,550 U.s. EPA, December 1989 25,550 U.S, EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 4,015 U,S. EPA, December 1989 4,015 U,S, EPA, December 1989

1 COl = Chronic Daily Intake

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

Cancer Ingestion Intake - RME = 2.60E-08
Noncancer Ingestion Intake - RME = 1.66E-07

Cancer Dermal Intake - RME = 1.71 E-07
Noncancer Dermal Intake - RME = 1.09E-06

SWMU15SedimentCalcsCTE,xls Table4

Cancer Ingestion Intake - CTE = 3.25E-09
Noncancer Ingestion Intake - CTE = 2.07E-08

Cancer Dermal Intake - CTE =1.61 E-08
Noncancer Dermal Intake - CTE =1.03E-07



TABLE 4.17a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

Exposure Paramete Parameter Definition Un~s RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csed Chemical Cancentratian in Sediment mg/kg 95% UCL ar Max U.S. EPA, December 2002 95% UCL ar Max U.S. EPA, December 2002 Ingestion CDI'" (mg/kg/day) =
IA Ingestion Aate of Sediment mg/day 200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 Csed x IA x Fi x EF x ED x CF

Fi Fraction Ingested unitless 0.5 Professional JUdgment 0.5 Professional JUdgment BWxAT

EF Exposure Frequency dayslyear 52 Professional Judgment 26 Professional JUdgment U.S. EPA. December 1989

ED Exposure Duration vears 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 . U_S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Nan-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Denmal Csed Chemical Concentration in Sediment mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E·06 U.S. EPA, December 1989 1.0E·06 U.S. EPA, December 1989 Csed x CF x SA x AF x ASS x EF x ED

SA Skin Surlace Area cm'/day 3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

~ EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional Judgment

ED Exposure Duration years 6 U.S. EPA, December 1989 2 . U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT·C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT·N Averaging Time (Non·Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

Daily Intake Calculations
Ingestion Intake = (lR 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 = 8.14E-08
Noncancer Ingestion Intake - RME = 9.50E-07

Cancer Dermal Intake - RME = 5.37E-07
Noncancer Dermal Intake - RME = 6.27E-06

SWMU15SedimentCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 6.78E-09
Noncancer Ingestion Intake - CTE = 2.37E-07

Cancer Dermal Intake - CTE = 1.79E-08
Noncancer Dermal Intake - CTE = 6.27E-07



TABLE 4.18a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire S~e

Receptor Population: Recreational User

Receptor Age: Adu~

Exposure Paramete Parameter Definition Un~s RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCl or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA, December 2002 Ingestion COlt' (mg/kg/day) =
IA Ingestion Aale of Sediment mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csed x IA x Fi x EF x ED x CF

Fi Fraction Ingested unitless 0.5 Professional JUdgment 0.5 Professional JUdgment BWxAT

EF Exposure Frequency days/year 52 Professional Judgment 26 Professional JUdgment U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Denmal Csed Chemical Concentration In Sediment mglkg 95% UCl or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA, December 2002 Denmal COl'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csed x CF x SA x AF x ABS x EF x ED

SA Skin Surtace Area cm'/day 9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mg/cm' 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Denmal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional Judgment

ED Exposure Duration years 24 U.S. EPA, December 1989 7 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

1 CDI = Chronic Daily Intake

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-08
Noncancer Ingestion Intake - RME = 1.02E-07

Cancer Dermal Intake - RME = 4.43E-07
Noncancer Dermal Intake - RME =1.29E-06

SWMU15SedimentCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE =2.54E-09
Noncancer Ingestion Intake - CTE = 2.54E-08

Cancer Dermal Intake - CTE =9.23E-09
Noncancer Dermal Intake - CTE = 9.23E-08



TABLE 4.198

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe:' Future

Mediu'm: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

Exposure Paramete Parameter Definition Unijs RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI" (mg/kg/day) =
IR Ingestion Rate of sedimenl mg/day 100 Professional JUdgment 50 Professional Judgment Csed x IR x FI x EF x ED x CF

FI Fraction Ingested unltless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional Judgment U.S. EPA, December 1989

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2.190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Denmal Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Denmal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csed x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm'/day 2.800 U.S. EPA. July 2004 2,800 U.S. EPA, July 2004 BWxAT

AF Soil 10 Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Faclor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency dayslyear 52 Professional Judgment 26 Professional Judgment

ED Exposure Duration years 6 U.S. EPA, December 1989 2 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2.190 U.S. EPA, December 1989 730 U.S. EPA. December 1989

1 CDI = Chronic Dally Intake

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 = 8.14E-08
Noncancer Ingestion Intake - RME = 9.50E-07

Cancer Dermal Intake - RME = 4.56E-07
Noncancer Dermal Intake - RME = 5.32E-06

SWMU15SedimentCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 6.78E-09
Noncancer Ingestion Intake - CTE = 2.37E-07

Cancer Dermal Intake - CTE = 1.52E-08
Noncancer Dermal Intake - CTE =5.32E-07

.:~



TABLE 4.20a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA. December 2002 Ingestion CDI' (mg/kg/day) =
IR Ingestion Rate of Sediment mg/day 50 Professional Judgment 25 Professional Judgment Csed x IR x Fi x EF x ED x CF

R Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 52 Professional Judgment .26 Professional Judgment U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging' Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA. December 1989

Dermal Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA; December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI") (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06, U.S. EPA. December 1989 Csed x CF x SA x AF x ASS x EF x ED

SA Skin Suriace Area cm'/day 5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 BWxAT

AF Soil to Skin Adherence Factor mg/cm'. 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 U.S. EPA. December 1989

ASS Denmal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 ch'emical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 52 Professional Judgment 26 Professional Judgment

ED Exposure Duration years 24 U.S. EPA, December 1989 7 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2.555 U.S. EPA, December.1989

1 CDI = Chronic Daily Intake

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-08
Noncancer Ingestion Intake - RME = 1.02E-07

Cancer Dermal Intake - RME = 2.78E-07
Noncancer Dermal Intake - RME = 8.12E-07

SWMU15SedimentCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 2.54E-09
Noncancer Ingestion Intake - CTE =2.54E-08

Cancer Dermal Intake - CTE = 5.80E-09
Noncancer Dermal Intake - CTE = 5.80E-08



TABLE 7.15a· CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture
Medium: Sediment
Exposure Medium: Sediment

Exposure Point: Entire Site
Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non·Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (I)

Ingestion Benzo(a)anthracene 1.B5E+OO mglkg 1.B5E+OO mglkg M 4.3E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 4.7E-08 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 5.5E-08 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anthracene 3.90E-OI .mglkg 3.90E-OI mglkg M 9.2E-09 mglkg-day mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 3.6E-08 mglkg-day mglkg-day NA NA

Aroctor-1254 1.58E-01 mglkg 1.58E-OI mglkg M 3.7E-09 mglkg-day 2.0E-05 mglkg·day NA NA 1,9E-04

Aroclor-1260 3.29E-01 mglkg 3.29E-OI mglkg M 7.7E-09 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 2.7E-04 mglkg·day 1,OE+OO mglkg-day NA NA 2.7E-04

Arsenic 1.18E+OI mglkg 1.18E+01 mglkg M 2.8E-07 mglkg-day 3.0E-04 mglkg-day NA NA 9.2E-04

Iron 3.08E+04 mglkg 3.0BE+04 mglkg M 7.2E-04 mglkg-day 3.0E-OI mglkg-day NA NA 2.4E-03

Manganese 1.31E+03 mglkg 1,3IE+03 mglkg M 3.IE-05 mglkg-day 7.0E-02 mglkg-day NA NA 4.4E-04

Vanadium 3.29E+01 mglkg 3.29E+OI mglkg M 7.7E-07 mglkg-day 1.0E-03 mglkg-day NA NA 7.7E-04

(total) 5.0E·03

Dermal Benzo(a)anthracene I.B5E+OO mglkg 1.85E+OO mglkg M 7.5E-09 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 8.IE-09 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 9.4E-09 mglkg-day mglkg-day 'NA NA

Dibenzo(a.h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 1,6E-09 mglkg-day mglkg-day NA NA

Indeno(I.2.3-cd)pyrene 1.52E+OO mglkg 1,52E+OO mglkg M 6.1E-09 mglkg-day mglkg-day NA NA

Aroclor-1254 1.58E-01 mglkg 1,58E-OI mglkg M 6.9E-IO mglkg-day 2.0E-05 mglkg-day NA NA 3.4E-05

Aroclor-1260 3.29E-OI mglkg 3.29E-01 mglkg M 1.4E-09 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day 1,OE+OO mglkg-day NA NA

Arsenic 1,18E+01 mglkg 1.18E+OI mglkg M 1.1 E-08 mglkg-day 3.0E-04 mglkg-day NA NA 3.7E-OS

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg·day 3.0E-01 mglkg-day NA NA

Manganese 1.3IE+03 mglkg 1.31E+03 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.29E+01 mglkg 3.29E+OI mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 7.1E·05

Total Hazard Index Across All Exposure RouteslPathways 5.1E-03

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

Dermal Absorotion Fraction from Soil(ABSl (USEPA. July 2004):

PAHs· 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium· 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15SedimentCalcsCTE.xls Table? 1217/20092:12 PM



TABLE 7.16a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route 01 Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.B5E+OO mg/kg 1.B5E+OO mg/kg M 3.BE-OB mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 4.1E-OB mg/kg-day mg/kg-day NA NA

Benzo(b)lluoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 4.BE-OB mg/kg-day mg/kg-day NA NA

Dibenzo(a.h)anthracene 3.90E-01 mg/kg 3.90E-01 mg/kg M B.1E-09 mg/kg-day mg/kg-day NA NA

Indeno(1.2.3-cd)pyrene lo52E+OO mg/kg lo52E+OO mg/kg M 3.1E-OB mg/kg-day mg/kg-day NA NA

Aroclor-1254 1.5BE-01 mg/kg 1.58E-01 mg/kg M 3.3E-09 mg/kg-day 2.0E-05 mg/kg-day NA NA lo6E-04

Aroclor-1260 3.29E-01 mg/kg 3.29E-01 mg/kg M 6.BE-09 mg/kg-day mg/kg-da~ NA NA

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M 2.3E-04 mg/kg-day 1.0E+OO mg/kg-day NA NA 2.3E-04

Arsenic 1.1BE+01 mg/kg 1.1BE+01 mg/kg M 2.4E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA B.1E-04

Iron 3.0BE+04 mg/kg 3.0BE+04 mg/kg M 6.4E-04 mg/kg-day 3.0E-01 mg/kg-day NA NA 2.1E-03

Manganese lo31E+03 mg/kg 1.31E+03 -mg/kg M 2.7E-05 mg/kg-day 7.0E-02 mg/kg-day NA NA 3.9E-04

Vanadium 3.29E+01 mg/kg 3.29E+01 mg/kg M 6.BE-07 mg/kg-day 1.0E-03 mg/kg-day NA NA 6.BE-04
(total) 4_4E-03

Dermal Benzo(a)anthracene 1.B5E+OO mg/kg 1.B5E+OO mg/kg M 2.5E-OB mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 2.7E-OB mg/kg-day mg/kg-day NA NA

Benzo(b)fluoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 3.1E-OB mg/kg-day mg/kg-day NA NA

Dibenzo(a.h)anthracene 3.90E-01 mg/kg 3.90E-01 mg/kg M 5.2E-09 mg/kg-day mg/kg-day NA NA

Indeno(1.2.3-cd)pyrene lo52E+OO mg/kg lo52E+OO mg/kg M 2.0E-OB mg/kg-day mg/kg-day NA NA

Aroclor-1254 lo5BE-01 mg/kg lo5BE-01 mg/kg M 2.3E-09 mg/kg-day 2.0E-05 mg/kg-day NA NA 1.1E-04

Aroclor-1260 3.29E-01 mg/kg 3.29E-01 mg/kg M 4.7E-09 mg/kg-day mg/kg-day NA NA

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA NA

Arsenic 1.1BE+01 mg/kg 1.1BE+01 mg/kg M 3.6E-OB mg/kg-day 3.0E-04 mglkg-day NA NA 1.2E-04

Iron 3.0BE+04 mg/kg 3.0BE+04 mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA NA

Manganese lo31E+03 mg/kg 1.31E+03 mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA NA

Vanadium 3.29E+01 mg/kg 3.29E+01 mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA NA

(total) 2.3E-04

Total Hazard Index Across All Exposure RouteslPathways 4.6E-03
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from SoiI(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS· 0.14 Cadmium· 0.001

Other Metals - not evaluated for dermal contact with sailor sediment

·SWMU15SedimentCalcsCTE.xls Table? 12/7/20092:12 PM



TABLE 7.17a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

SCenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1 )

Ingestion Benza(a)anthracene 1.B5E+OO mglkg loB5E+OO mglkg M 4.4E-07 mglkg-day mglkg-day NA NA

Benza(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 4.7E-07 mglkg-day mglkg-day NA NA

Benza(b)f1uaranthene 2.33E+OO mglkg 2.33E+OO mglkg M 5.5E-07 mglkg-day mglkg-day NA NA

Dibenza(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 9.3E-OB mglkg-day mglkg-day NA NA

Indena(1,2,3-cd)pyrene lo52E+OO mglkg lo52E+OO mglkg M 3.6E-07 mglkg-day mglkg-day NA NA

Aroclar-1254 lo5BE-01 mglkg 1.58E-01 mglkg M 3.BE-OB mglkg-day 2.0E-05 mglkg-day NA NA 1.9E-03

Aroclar-1260 3.29E-01 mglkg 3.29E-01 mglkg M 7.BE-OB mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 2.7E-03 mglkg-day 1.0E+OO mglkg-day NA NA 2.7E-03

Arsenic 1.1BE+01 mglkg 1.1BE+01 mglkg M 2.BE-06 mglkg-day 3.0E-04 mglkg-day NA NA 9.3E-03

Iron 3.0BE+04 mglkg . 3.0BE+04 mglkg M 7.3E-03 mglkg-day 3.0E-01 mglkg-day NA NA 2.4E-02

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 3.1E-04 mglkg-day 7.0E-02 mglkg-day NA NA 4.4E-03

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M 7.BE-06 mglkg-day 1.0E-03 mglkg-day NA NA 7.BE-03

(total) 5.1E-02

Dermal Benza(a)anthracene 1.B5E+OO mglkg 1.B5E+OO mglkg M 1.5E-07 mglkg-day mglkg-day NA NA

Benza(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.6E-07 mglkg·day mglkg-day NA NA

Benza(b)f1uaranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.9E-07 mglkg-day mglkg-day NA NA

Dibenza(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 3.2E-08 mglkg-day mglkg-day NA NA

Indena( 1,2.3-cd)pyrene lo52E+OO mglkg 1.52E+OO mglkg M lo2E-07 mglkg·day mglkg-day NA NA

Aroclar-1254 lo5BE-Ol mglkg lo5BE-Ol mglkg M lo4E-OB mglkg-day 2.0E-05 mglkg-day NA NA 6.9E-04

Aroclar-1260 3.29E-01 mglkg 3.29E-01 mglkg M 2.9E-OB mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.1BE+Ol mglkg 1.1BE+01 mglkg M 2.2E-07 mglkg-day 3.0E-04 mglkg-day NA NA 7.4E-04

Iron 3.0BE+04 mglkg 3.08E+04 mglk~ M mglkg-day 3.0E-01 mglkg-day NA NA

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg-day 2.BE-03 mglkg-day NA NA

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 1.4E-03

Total Hazard Index Across All Exposure Routes/Pathways 5.2E-02

(1) Specify Medium-Specific (M) or Raule-Specific (R) EPC selected lor hazard calculation.

Denmal Absorption Fraction from SoiJ(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Otiher Metals - not evaluated for denmal contact w~h soil or sediment

SWMU15SedimentCalcsCTE.xls Table? 1W/2009 2:12 PM



TABLE 7.18a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Entire Site
Receptor Population: Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route .Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.8SE+OO mglkg 1.8SE+OO mglkg M 4.7E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M S.1E-08 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M S.9E-08 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 9.9E-09 mglkg-day mglkg-day NA NA

Indeno(1,2.3-cd)pyrene 1.S2E+OO mglkg ·1.S2E+OO mglkg M 3.9E-08 mglkg-day mglkg-day NA NA

Aroclor-1254 1.S8E-01 mglkg 1.S8E-01 mglkg M 4.0E-09 mglkg-day 2.0E-OS mglkg-day NA NA 2.0E-04

Aroclor-1260 3.29E-01 mglkg 3.29E-01 mglkg M 8.4E-09 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 2.9E-04 mglkg-day 1.0E+OO mglkg-day NA NA 2.9E-04

Arsenic 1.18E+01 mglkg 1.18E+01 mglkg M 3.0E-07 mglkg-day 3.0E-04 mglkg-day NA NA 1.0E-03

Iron 3.08E+04 mglkg 3.08E+04 mglkg M 7.8E-04 mglkg-day 3.0E-01 mglkg-day NA NA 2.6E-03

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 3.3E-OS mglkg-day 7.0E-02 mglkg-day NA NA 4.7E-04

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M 8.4E-07 mglkg-day 1.0E-03 mglkg-day NA NA 8.4E-04

(total) S.4E-03

Dermal Benzo(a)anthracene 1.8SE+OO mglkg 1.8SE+OO mglkg M 2.2E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 2.4E-08 mglkg-day mglkg-day NA NA

Benzo(b)fluaranthene 2.33E+OO mglkg 2.33E+OO mglkg M 2.8E-08 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 4.7E-09 mglkg-day mglkg-day NA NA

Indeno( 1,2.3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M 1.8E-08 mglkg-day mglkg-day NA NA

Aroclor-12S4 1.S8E-01 mglkg 1.S8E-01 mglkg M 2.0E·09 mglkg-day 2.0E-OS mglkg-day NA NA 1.0E-04

Aroclor-1260 3.29E-Ol mglkg 3.29E-01 mglkg M 4.3E-09 mglkg-day mglkg-day NA NA

Aluminum 1.l3E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.18E+01 mglkg 1.l8E+Ol mglkg M 3.3E-08 mglkg-day 3.0E-04 mglkg-day NA NA l.lE-04

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day 3.0E-01 mglkg-day NA NA

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M mglkg-day 2.6E-OS mglkg-day NA NA

(total) 2.1E-04

Total Hazard Index Across All Exposure RouteslPathways 5.6E-03

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

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with sailor sediment
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TABLE 7.19a· CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment
Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Unils Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.B5E+OO mglkg 1.B5E+OO mglkg M 4.4E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 4.7E-07 mglkg-day mglkg-day NA NA

Benzo(b)fiuoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 5.5E-07 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anlhracene 3.90E-Ol mglkg 3.90E-01 mglkg M 9.3E-OB mglkg-day mglkg-day NA NA

Indeno!1.2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 3.6E-07 mglkg-day mglkg-day NA NA

Aroclor-1254 1.5BE-Ol mglkg 1.5BE-01 mglkg M 3.BE-OB mglkg-day 2.0E-05 mglkg-day NA NA 1.9E-03

Aroclor-1260 3.29E-Ol mglkg 3.29E-01 mglkg M 7.BE-OB mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 2.7E-03 mglkg-day 1.0E+OO mglkg-day NA NA 2.7E-03

Arsenic 1.1BE+01 mglkg 1.1BE+Ol mglkg M 2.BE-06 mglkg-day 3.0E-04 mglkg-day NA NA 9.3E-03

Iron 3.0BE+04 mglkg 3.0BE+04 mglkg M 7.3E-03 mglkg-day 3.0E-Ol mglkg-day NA NA 2.4E-02

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 3.1E-04 mglkg-day 7.0E-02 mglkg-day NA NA 4.4E-03

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M 7.BE-06 mglkg-day 1.0E-03 mglkg-day NA NA 7.BE-03

(total) 5.1E-02

Dermal Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1.3E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mg/kg M 1.4E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene 2.33E+OO mglkg 2.33E+OO mglkg M 1.6E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 2.7E-08 mglkg-day mglkg-day NA NA

Indeno(1,2.3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 1.1E-07 mglkg-day mglkg-day NA NA

Aroclor-1254 1.58E-Ol mglkg 1.58E-01 mglkg M 1.2E-08 mglkg-day 2.0E-05 mglkg-day NA NA 5.9E-04

Aroclor-1260 3.29E-01 mglkg 3.29E-01 mglkg M 2.4E-08 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.18E+01 mglkg 1.18E+01 mglkg M 1.9E-07 mglkg-day 3.0E-04 mglkg-day NA NA 6.3E-04

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg-day 2.BE-03 mglkg-day NA NA

Vanadium 3.29E+Ol mglkg 3.29E+01 mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 1.2E-03

Total Hazard Index Across All Exposure Routes/Pathways 5.2E-02

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

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 7.20a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 4.7E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 5.1E-08 mglkg-day mglkg-day NA NA

Benzo(b)nuoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 5.9E·08 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 9.9E-09 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 3.9E-08 mglkg-day mglkg-day NA NA

Aroclor-1254 1.58E·Ol mglkg 1.58E-Ol mglkg M 4.0E-09 mglkg-day 2.0E-05 mglkg-day NA NA 2.0E-04

Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 8.4E-09 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.l3E+04 mglkg M 2.9E-04 mglkg-day 1.0E+OO mglkg-day NA NA 2.9E·04

Arsenic 1.l8E+Ol mglkg 1.l8E+Ol mglkg M 3.0E-07 mglkg-day 3.0E-04 mglkg-day NA NA 1.0E-03

Iron 3.08E+04 mglkg 3.08E+04 mglkg M 7.8E-04 mglkg-day 3.0E-Ol mglkg-day NA NA 2.6E-03

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 3.3E-05 mglkg-day 7.0E-02 mglkg-day NA NA' 4.7E-04

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M 8.4E-07 mglkg-day 1.0E-03 mglkg-day NA NA 8.4E-04

(total) 5.4E·03

Dermal Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1.4E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.5E-08 mglkg-day mglkg-day NA NA

Benzo(b)nuoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.8E-08 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 2.9E-09 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 1.1E-08 mglkg-day mglkg-day NA NA

Aroclor-1254 1.58E-Ol mglkg 1.58E-Ol mglkg M ·1.3E-09 mgJkg-day 2.0E-05 mglkg-day NA NA 6.4E-05

Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 2.7E-09 mglkg-day mglkg-day NA NA

Aluminum 1. l3E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.18E+Ol mglkg 1.18E+Ol mglkg M 2.1E-08 mglkg-day 3.0E-04 mglkg-day NA NA 6.8E-05

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 1.3E-04

Total Hazard Index Across All Exposure Routes/Pathways 5.5E-03

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

Dermal Absorption Fraction from Soil(ABSI (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.15a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Entire Site
Receptor Population: Maintenance Worker
Receptor Age: Aduit

Exposure Chemical Medium Medium Route Route EPG 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 Benzo(a)anthracene 1.85E+OO mg/kg 1.85E+OO mg/kg M 5.6E-09 mg/kg-day 7.3E-01 (mglkg-day) 4.1E-09

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 6.0E-09 mg/kg-day 7.3E+OO . (mg/kg-day)"' 4.4E-08

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mg/kg M 7.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)"' 5.1E-09

Dibenzo(a,h)anthracene 3.90E-01 mg/kg 3.90E-01 mg/kg M 1.2E-09 mg/kg-day 7.3E+OO (mg/kg-dayr' 8.6E-09

Indeno(1.2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mg/kg M 4.6E-09 mglkg-day 7.3E-01 (mg/kg-dayr' 3.4E-09

Arodor-1254 1.58E-01 mg/kg 1.58E-01 mglkg M 4.8E-10 mg/kg-day 2.0E+OO (mglkg-dayr' 9.5E-10

Aroclor-1260 3.29E-01 mg/kg 3.29E-01 mg/kg M 9.9E-10 mg/kg-day 2.0E+OO (mglkg-dayr' 2.0E-09

Aluminum 1.13E+04 mglkg 1.13E+04 mg/kg M 3.4E-05 mg/kg-day (mg/kg-dayr'

Arsenic 1.18E+01 mg/kg 1.18E+01 mg/kg M 3.6E-08 mg/kg-day 1.5E+OO (mg/kg-day)"' 5.3E-08

Iron 3.08E+04 mg/kg 3.08E+04 mg/kg M 9.3E-05 mg/kg-day (mglkg-day)"'

Manganese 1.31E+03 mg/kg 1.31E+03 mg/kg M 3.9E-06 mg/kg-day (mg/kg-day)"'

Vanadium 3.29E+01 mg/kg 3.29E+01 mg/kg M 9.9E-08 mg/kg-day (mg/kg-day)"'

(total) 1.2E-07

Dermal Benzo(a)anthracene 1.85E+OO mg/kg 1.85E+OO mg/kg M 9.6E-10 mgikg-day 7.3E-01 (mg/kg-dayr 7.0E-10

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 1.0E-09 mgikg-day 7.3E+OO (mg/kg-dayr' 7.6E-09

Benzo(b)fluoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 1.2E-09 mgikg-day 7.3E-01 (mglkg-dayr' 8.8E-10

Dibenzo(a.h)anthracene 3.90E-01 mglkg 3.90E-01 mg/kg M 2.0E-10 mgikg-day 7.3E+OO (mg/kg-dayr' 1.5E-09

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mg/kg M 7.9E-10 mgikg-day 7.3E-01 (mg/kg-dayr' 5.7E-10

Aroclor-1254 1.58E-01 mg/kg 1.58E-01 mg/kg M 8.8E-11 mgikg-day 2.0E+OO (mg/kg-dayr' 1.8E-10

Aroclor-1260 3.29E-01 mg/kg 3.29E-01 mglkg M 1.8E-10 mgikg-day 2.0E+OO (mg/kg-dayr' 3.7E-10

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M mgikg-day (mg/kg-dayr'

Arsenic 1.18E+01 mg/kg 1.18E+01 mg/kg M 1.4E-09 mgikg-day 1.5E+OO (mg/kg-dayr' 2.1E-09

Iron 3.08E+04 mg/kg 3.08E+04 mg/kg M mgikg-day (mg/kg-dayr'

Manganese 1.31E+03 mglkg 1.31E+03 mg/kg M mgikg-day (mglkg-dayr'

Vanadium 3.29E+01 mg/kg 3.29E+01 mg/kg M mgikg-day (mg/kg-dayr'

(total) 1.4E-08
1.4E-07

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

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with sailor sediment
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TABLE 8.16a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Entire Site
Aeceptor Population: Trespasser
Aeceptor Age: Adolescent (age 6 - 17)

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

Aoute of Potenti al EPC EPC EPC EPC for Aisk (Cancer) (Cancer) Factor Factor Units Aisk

Concern Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 1.8SE+OO mglkg 1.8SE+OO mg/kg M 6.0E-09 mg/kg-day 7.3E-Ol (mglkg-dayj' 4.4E-09

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mg/kg M 6.SE-09 mg/kg-day 7.3E+OO (mglkg-dayj" 4.8E-08

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 7.6E-09 mg/kg-day 7.3E-Ol (mglkg-dayr' S.SE-09

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mg/kg M 1.3E-09 mg/kg-day 7.3E+OO (mglkg-dayr' 9.3E-09

Indeno(I,2,3-cd)pyrene I.S2E+OO mglkg l.S2E+OO mg/kg
,

M 4.9E-09 mg/kg-day 7.3E-Ol (mglkg-dayr' 3.6E-09

Arodor-12S4 I.S8E-Ol mglkg I.S8E-Ol mglkg M S.IE-l0 mg/kg-day 2.0E+OO (mglkg-dayj" 1.0E-09

Arodor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 1.IE-09 mg/kg-day 2.0E+OO (mg/kg-dayj" 2.1E-09

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 3.7E-OS mg/kg-day (mglkg-dayj"

Arsenic 1.18E+Ol mglkg 1.18E+Ol mg/kg M 3.8E-08 mg/kg-day l.SE+OO (mglkg-dayr' S.8E-08

Iron 3.08E+04 mglkg 3.08E+04 mglkg M 1.0E-04 mg/kg-day (mglkg-dayr'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 4.2E-06 mg/kg-day (mglkg-dayj"

Vanadium 3.29E+Ol mglkg 3.29E+Ol mg/kg M 1.IE-07 mg/kg-day (mglkg-dayj"

(total) 1.3E-07

Dermal Benzo(a)anthracene 1.8SE+OO mglkg 1.8SE+OO mglkg M 3.9E-09 mg/kg-day 7.3E-Ol (mglkg-dayj' 2.8E-09

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mg/kg M 4.2E-09 mg/kg-day 7.3E+OO (mg/kg-dayj" 3.1E-08

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mg/kg M 4.9E-09 mglkg-day 7.3E-Ol (mglkg-dayj" 3.6E-09

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mg/kg M 8.2E-l0 mg/kg-day 7.3E+OO (mg/kg-dayj" 6.0E-09

Indeno(I,2,3-cd)pyrene I.S2E+OO mglkg I.S2E+OO mglkg M 3.2E-09 mg/kg-day 7.3E-Ol (mg/kg-dayr' 2.3E-09

Aroclor-12S4 I.S8E-Ol mglkg I.S8E-Ol mg/kg M 3.6E-l0 mg/kg-day 2.0E+OO (mglkg-dayr' 7.1E-l0

Arodor-1260 3.29E-Ol mglkg 3.29E-Ol mg/kg M 7.4E-l0 mg/kg-day 2.0E+OO (mg/kg-dayr' I.SE-09

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mg/kg-day (mg/kg-dayj"

Arsenic 1.18E+Ol mglkg 1.18E+Ol mg/kg M S.7E-09 mg/kg-day I.SE+OO (mg/kg-dayj', 8.6E-09

Iron 3.08E+04 mglkg 3.08E+04 mg/kg M mg/kg-day (mglkg-dayr'

Manganese 1.31E+03 mglkg 1.31E+03 mg/kg M mg/kg-day (mglkg-dayr'

Vanadium 3.29E+Ol mglkg 3.29E+Ol mg/kg M mg/kg-day (mglkg-dayj"

(total) S.6E-08._.. - _.. - ..
1.9E-07

(1) Specify Medium-Specific (M) or Aoute-Specific (A) EPC selected for risk calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.178 - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA) .
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

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 Benzo(a)anthracene 1.BSE+OO mglkg I.BSE+OO mg/kg M 1.3E-OB mglkg-day 7.3E-Ol (mg/Kg-day! 9.2E-09
Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mg/kg M I.4E-OB mg/kg-day 7.3E+OO (mglkg-dayj"' 9.9E-OB
Benzo(b)fiuoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 1.6E-OB mg/kg-day 7.3E-Ol (mglkg-dayj"' 1.2E-OB
Dibenzo(a,h)anthracene 3.90E-Ol mg/kg 3.90E-Ol mg/kg M 2.6E-09 mg/kg-day 7.3E+OO (mg/kg-dayj"' 1.9E-OB
Indeno(I,2,3-cd)pyrene I.S2E+OO mglkg I.S2E+OO mg/kg M 1.0E-OB mg/kg-day 7.3E-01 (mg/kg-dayj"' 7.SE-09
Arooor-12S4 I.SBE-Ol mg/kg I.SBE-01 mg/kg M 1.1E-09 mg/kg-day 2.0E+OO (mg/kg-dayr' 2.1E-09
Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 2.2E-09 mg/kg-day 2.0E+OO (mglkg-dayr' 4.SE-09
Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M 7.7E-OS mg/kg-day (mg/kg-dayr'

Arsenic - 1.IBE+Ol mglkg 1.IBE+Ol mglkg M B.OE-OB mg/kg-day I.SE+OO (mg/kg-dayj"' 1.2E-07
Iron 3.0BE+04 mglkg 3.0BE+04 mg/kg M 2.1E-04 mg/kg-day (mg/kg-dayj"'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M B.9E-06 mg/kg-day (mg/kg-dayr'

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M 2.2E-07 mg/kg-day (mglkg-dayj"'

2.7E-07

Dermal Benzo(a)anthracene I.BSE+OO mglkg I.BSE+OO mg/kg M 4.3E-09 mg/kg-day 7.3E-Ol (mg/kg-dayj" 3.1E-09

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 4.7E-09 mglkg-day 7.3E+OO (mglkg-dayj"' 3.4E-OB

Benzo(b)fiuoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M S.4E-09 mg/kg-day 7.3E-Ol (mg/kg-dayj"' 4.0E-09

Dibenzola,h)anthracene 3.90E-Ol mg/kg 3.90E-Ol mg/kg M 9.1E-l0 mg/kg-day 7.3E+OO (mg/kg-dayj"' 6.6E-09

Indeno(I,2,3-cd)pyrene I.S2E+OO mglkg I.S2E+OO mglkg M 3.SE-09 mg/kg-day 7.3E-Ol (mglkg-dayj"' 2.6E-09

Aroclor-1254 I.SBE-Ol mglkg I.SBE-Ol mg/kg M 4.0E-l0 mg/kg-day 2.0E+OO (mg/kg-dayj"' 7.9E-l0

Arodor-1260 3.29E-Ol mg/kg 3.29E-Ol mglkg M B.2E-l0 mg/kg-day 2.0E+OO (mg/kg-dayj"' 1.6E-09

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M mg/kg-day (mg/kg-dayj"'

Arsenic 1.IBE+Ol mg/kg 1.IBE+Ol mglkg M 6.3E-09 mg/kg-day I.SE+OO (mglkg-dayj"' 9.SE-09

Iron 3.0BE+04 mglkg 3.0BE+04 mglkg M mg/kg-day (mg/kg-dayj"'

Manganese 1.31E+03 mg/kg 1.31E+03 mg/kg M mg/kg-day (mg/kg-dayj"'

Vanadium 3.29E+Ol mglkg 3.29E+Ol mg/kg M mg/kg-day (mg/kg-dayj"'

6_2E-OB

Total Risk Across All Exposure Routes/Pathways 3_4E-07

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

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15SedimentCalcsCTE.xls Table8 12/7/20092:12 PM



TABLE 8.18a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User

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

Ingestion Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 4.7E-09 mglkg-day 7.3E-01 (mg/kg-day) 3.4E-09

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 5.1E-09 mglkg-day 7.3E+OO (mglkg-dayr' 3.7E-08

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 5.9E-09 mgikg-day 7.3E-01 (mglkg-day)"' 4.3E-09

Dibenzo(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 9.9E-10 mgikg-day 7.3E+OO (mglkg-day)"' 7.2E-09

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 3.9E-09 mgikg-day 7.3E-01 (mglkg-day)"' 2.8E-09

Arodor-1254 1.58E-01 mglkg 1.58E-01 mglkg M 4.0E-10 mgikg-day 2.0E+OO (mglkg-day)"' 8.0E-10

Arodor-1260 3.29E-01 mgllig 3.29E-01 mglkg M 8.4E-10 mgikg-day 2.0E+OO (mglkg-day)"' 1.7E-09

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 2.9E-05 mgikg-day (mglkg-dayr'

Arsenic 1.18E+01 mglkg 1.18E+01 mglkg M 3.0E-08 mgikg-day 1.5E+OO (mglkg-dayr' 4.5E-08

Iron 3.08E+04 mglkg 3.08E+04 mglkg M 7.8E-05 mgikg-day (mglkg-day)"'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 3.3E-06 mgikg-day (mglkg-day)"'

Vanadium 3.29E+01· mglkg 3.29E+01 mglkg M 8.4E-08 mgikg-day (mglkg-day)"'

1_0E-07

Dermal Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 2.2E-09 mgikg-day 7.3E-01 (mglkg-day)" 1.6E-09

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 2.4E-09 mgikg-day 7.3E+OO (mglkg-day)"' 1.8E-08

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 2.8E-09 mgikg-day 7.3E-01 (mglkg-day)"' 2.0E-09

Dibenzo(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 4.7E-10 mgikg-day 7.3E+OO (mglkg-day)"' 3.4E-09

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 1.8E-09 mgikg-day 7.3E-01 (mglkg-day)"' 1.3E-09

Arodor-1254 1.58E-01 mglkg 1.58E-01 mglkg M 2.0E-10 mgikg-day 2.0E+OO (mglkg-day)"' 4.1E-10

Aroclor-1260 3.29E-01 mglkg 3.29E-01 mglkg M 4.3E-10 mgikg-day 2.0E+OO (mglkg-day)"' 8.5E-10

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mgikg-day (mglkg-day)"'

Arsenic 1.18E+Ol mglkg 1.18E+01 mglkg M 3.3E-09 mgikg-day 1.5E+OO (mglkg-day)"' 4.9E-09

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mgikg-day (mg/kg-day)"'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mgikg-day (mglkg-day)"'

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg - M mglkg-day (mglkg-day)"'

3_2E-08

1,3E-07

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.19a· CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

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

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

Concern Value Units Value Units Calculation (1) Units

Ingestion Benzo(alanthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1.3E-08 mglkg-day 7.3E-Ol (mgtkg-aay) 9.2E-08

Benzo(alpyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.4E-08 mglkg-day 7.3E+OO (mglkg-day)"' 9.9E-08

Benzo(blfluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.6E-08 mglkg-day 7.3E-01 (mglkg-day)"' 1.2E-08

Dibenzo(a,h}anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 2.6E-09 mglkg-day 7.3E+OO (mglkg-dayr' 1.9E-08

Indeno(1,2,3-cdlpyrene" 1.52E+OO mglkg 1.52E+OO mglkg M 1.0E-08 mglkg-day 7.3E-01 (mglkg-day)"' 7.5E-09

Arodor-1254 1.58E-01 mglkg 1.58E-01 mglkg M 1.1E-09 mglkg-day 2.0E+OO (mg/kg-day)"' 2.1E-09

Arodor-1260 3.29E-01 mglkg 3.29E-01 mglkg M 2.2E-09 mglkg-day 2.0E+OO (mglkg-dayr' 4.5E-09

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 7.7E-05 mglkg-day (mglkg-dayr'

Arsenic 1.18E+01 mglkg 1.18E+01 mglkg M 8.0E-08 mglkg-day 1.5E+OO (mglkg-dayr' 1.2E-07

Iron 3.08E+04 mglkg 3.08E+04 mglkg M 2.1E-04 mglkg-day (mglkg-day)"'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 8.9E-06 mglkg-day (mglkg-day)"'

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M 2.2E-07 mglkg-day (mglkg-day)"'

3.6E-07

Dermal Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 3.7E-09 mglkg-day 7.3E-Ol (mglkg-day)" 2.7E-09

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 4.0E-09 mglkg-day 7.3E+OO (mglkg-day)"' 2.9E-08

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 4.6E-09 mg/kg-day 7.3E-01 (mglkg-day)"' 3.4E-09

Dibenzo(a,hlanthracene 3.90E-01 mglkg 3.90E-01 mglkg M 7.7E-10 mglkg-day 7.3E+OO (mglkg-day)"' 5.6E-09

Indeno(1,2,3-cdlpyrene 1.52E+OO mglkg 1.52E+OO mglkg M 3.0E-09 mglkg-day 7.3E-01 (mglkg-day)"' 2.2E-09

Arodor-1254 1.58E-01 mglkg 1.58E-01 mglkg M 3.4E-10 mglkg-day 2.0E+OO (mglkg-day)"' 6.7E-10

Aroclor-1260 3.29E-01 mglkg 3.29E-01 mglkg M 7.0E-10 mglkg-day 2.0E+OO (mglkg-day)"' 1.4E-09

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day (mglkg-day)"'

Arsenic 1.18E+01 mglkg 1.18E+01 mglkg M 5.4E-09 mglkg-day 1.5E+OO (mglkg-day)"' 8.1E-09

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day (mglkg-day)"'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg-day (mglkg-day)"'

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M mglkg-day (mglkg-day)"'

5.3E-08

Total Risk Across All Exposure RouteslPathways 4.1E-07

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

PAHs - 0.13 Arsenic - 0.03
PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with sailor sediment
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TABLE 8_20a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS.AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium:· Sediment
Exposure Medium: Sediment
Exposure Point: Entire Site
Receptor Population: Residents
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

Ingestion Benzo(a)anthracene 1.85E+00 mglkg 1.85E+OO mglkg M 4.7E-09 mglkg-day 7.3E-01 (mglkg-day) 3.4E-09

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 5.1E-09 mglkg-day 7.3E+OO (mglkg-day)' 3.7E-08

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 5.9E-09 mglkg-day 7.3E-01 (mglkg-dayr' 4.3E-09

Dibenzo(a,h)anthracene 3.90E-01 mglkg 3.90E-01 mglkg M 9.9E-10 mglkg-day 7.3E+OO (mglkg-dayr' 7.2E-09

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 3.9E-09 mglkg-day 7.3E-01 (mglkg-day)' 2.8E-09

Aroclor-1254 1.58E-01 mglkg 1.58E-01 mglkg M 4.0E-10 mglkg-day 2.0E+00 (mglkg-dayr' 8.0E-10

Aroclor-1260 3.29E-01 mglkg 3.29E-01 mglkg M 8.4E-10 mglkg-day 2.0E+OO (mglkg-dayr' 1.7E-09

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 2.9E-05 mglkg-day (mglkg-dayr'

Arsenic 1.18E+01 mglkg 1.18E+01 mglkg M 3.0E-08 mglkg-day 1.5E+OO (mglkg-dayr' 4.5E-08

Iron 3.08E+04 mglkg 3.08E+04 mglkg M 7.8E-05 mglkg-day (mglkg-day)'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 3.3E-06 mglkg-day (mglkg-day)'

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M 8.4E-08 mglkg-day (mglkg·day)'

1.0E-07

Dermal Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1.4E-09 mglkg·day 7.3E-01 (mglkg-day) 1.0E-09

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.5E-09 mglkg-day 7.3E+OO (mglkg-day)' 1.1E-08

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.8E-09 mglkg·day 7.3E-01 (mglkg-day)' 1.3E-09

Dibenzo(a,h)anthracene 3.90E·01 mglkg 3.90E-01 mglkg M 2.9E-10 mglkg-day 7.3E+OO (mglkg-day)' 2.1E-09

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 1.1E-09 mglkg-day 7.3E-01 (mglkg-day)' 8.4E-10

Arodor-1254 1.58E-01 mglkg 1.58E-01 mglkg M· 1.3E-10 mglkg-day 2.0E+00 (mglkg-day)' 2.6E·10

Aroclor-1260 3.29E·01 mglkg 3.29E-01 mglkg M 2.7E-10 mglkg-day 2.0E+OO (mglkg-day)' 5.3E-10

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day (mglkg-day)'

Arsenic 1.18E+01 mglkg 1.18E+01 mglkg M 2.1E-09 mglkg-day 1.5E+OO (mglkg-day)' 3.1E·09

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day (mglkg-day)'

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg·day (mglkg-day)'

Vanadium 3.29E+01 mglkg 3.29E+01 mglkg M mglkg-day (mglkg-day)'

2.0E-OB

s 1.2E-07

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

PAHs - 0.13 Arsenic - 0.03
PCBS - 0.14 Cadmium - 0.001

Other Metals· not evaluated for dermal contact with soil Or sediment
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TABLE 4.15

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Maintenance Worker

Receptor Age: Adu~

Exposure Paramete Parameter Definition Unfts RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion COl"; (mg/kg/day) =
fR Ingestion Rate of Sediment mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csed x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 24 Professional judgment 12 Professional Judgment U.S. EPA, December 1989

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-OS U.S. EPA, December 1989 1.0E-OS U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

Dermal Csed Chemical Concentration in Sediment mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'<' (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-OS U.S. EPA, December 1989 1.0E-OS U.S. EPA, December 1989 Csed x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 BWxAT

AF Soil to Skin Adherence Factor mg/cm' 0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 24 Professional Judgment 12 Professional JUdgment

ED Exposure Duration years 25 U.S. EPA, December 1989 9 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

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 = 3.35E-08
Noncancer Ingestion Intake - RME = 9.39E-08

Cancer Dermal Intake - RME = 2.21 E-07
Noncancer Dermal Intake - RME = 6.20E-07

SWMU15SedimentCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 3.02E-09
Ncmcancer Ingestion Intake - CTE = 2.35E-08

Cancer Dermal Intake - CTE = 3.99E-09
Noncancer Dermal Intake - CTE = 3.10E-08



TABLE 4.16

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion COl'" (mg/kg/day) =
IR Ingestion Rate of Sediment mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csed x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA. May 1993 0.5 Professional Judgement BWxAT

EF Exposure Frequency days/year 26 Prolesslonal judgement 13 Professional Judgement U.S. EPA, December 1989

ED Exposure Duration years 11 6 - 17 years of age 11 6 - 17 years of age

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 43 U.S. EPA, August 1997 43 U.S. EPA. August 1997

AT-C Averaging nme (Cancer) days 25.550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging nme (Non-Cancer) days 4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

Dermal Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal COl": (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA. December 1989 Csed x CF x SA x AF x ABS x EF x ED

SA Skin Surtace Area cm'/day 3,280 U.S. EPA, August 1997 3.100 U.S. EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA. July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency dayslyear 26 Professional JUdgment 13 Professional JUdgment

ED Exposure Duration years 11 U.S. EPA. December 1989 11 U.S. EPA, December 1989

BW Body Weight kg 43 U.S. EPA. August 1997 43 U.S. EPA, August 1997

AT-C Averaging nme (Cancer) days 25,550' U.S. EPA, December 1989 25,550 U.S. EPA. December 1989

AT-N Averaging nme (Non-Cancer) days 4.015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

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 = 2.60E-08
Noncancer Ingestion Intake - RME = 1.66E-07

Cancer Dermal Intake - RME = 1.71 E-07
Noncancer Dermal Intake - RME = 1.09E-06

SWMU15SedimentCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 3.25E-09
Noncancer Ingestion Intake - CTE =2.07E-08

Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake - CTE = 1.03E-07



TABLE 4.17

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Sne

Receptor Population: Recreational User

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI' (mg/kg/day) =
IR Ingestion Rate of Sediment mg/day 200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 Csed x IR x R x EF x ED x CF

Fi Fraction Ingested unitless 0.5 Professional Judgment 0.5 Prolessional judgment BWxAT

EF Exposure Frequency days/year 52 . Professional Judgment 26 Prolessional Judgment U.S. EPA, December 1989

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Dermal Csed Chemical Concentration in Sediment mgJ1<g 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Denmal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csed x CF x SA x'AF x ABS x EF x ED

'SA Skin Surface Area cm'/day 3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) BWxAT

AF Soli to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency dayslyear 52 Professional JUdgment 26 Prolessional Judgment

ED Exposure Duration years 6 U.S. EPA, December 1989 2 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

Daily Intake Calculations
Ingestion Intake = (lR 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 = 8.14E-08
Noncancer Ingestion Intake - RME = 9.50E-07

Cancer Dermal Intake - RME = 5.37E-07
Noncancer Dermal Intake - RME =6.27E-06

SWMU 15SedimentCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 6.78E-09
Noncancer Ingestion Intake - CTE = 2.37E-07

Cancer Derrilallntake - CTE = 1.79E-08
Noncancer Dermal Intake - CTE = 6.27E-07



TABLE 4.18

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Adu~

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI' (mg/kg/day) =
IR Ingestion Rate of Sediment mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csed x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 0.5 Professional judgment 0.5 Professional Judgment BWxAT

EF Exposure Frequency davs/vear 52 Professional Judgment 26 Professional Judgment. U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

CF Conversion Factor kglmg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S: EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S, EPA, December 1989

Denmal Csed Chemical Concentration in Sediment mglkg 95% UCL or Max U,S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csed x CF x SA x AF x ABS x EF x ED

SA Skin Surtace Area cm'/day 9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U,S. EPA, July 2004,
days/yearEF Exposure Frequency 52 Professional Judgment 26 Professional judgment

ED Exposure Duration years 24 U,S. EPA, December 1989 7 U.S. EPA, December 1989

BW Body Weight kg 70 U.S, EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U,S. EPA, December 1989

AT-N Averaging TIme (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U,S. EPA, December 1989

1 COl = Chronic Daily Intake

Daily Intake Calculations
Ingestion Intake =(lR 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 = 3A9E-08
Noncancer Ingestion Intake - RME = 1,02E-07

Cancer Dermal Intake - RME = 4A3E-07
Noncancer Dermal Intake - RME = 1.29E-06

SWMU 15SedimentCalcsRMExis Table4

Cancer Ingestion Intake - CTE =2,54E-09
Noncancer Ingestion Intake - CTE = 2,54E-08

Cancer Dermal Intake - CTE =9,23E-09
Noncancer Dermal Intake - CTE = 9,23E-08



TABLE 4.19

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

Exposure Paramete Parameter Definition Un~s RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI'" (mg/kg/day) =
IR Ingestion Rate of Sediment mg/day 100 Professional JUdgment 50 Professional JUdgment Csed x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0. U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional JUdgment U.S. EPA, December 1989

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Dermal Csed Chemical Concentration in Sediment mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989 Csed x CF x SA x AF x ASS x EF x ED

SA Skin Sur1ace Area cm'/day 2,800 U.S. EPA, July 2004 2,800 U.S. EPA, July 2004 BWxAT

AF Soil to Skin Adherence Factor mg/cm2
0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional JUdgment

ED Exposure Duration years 8 U.S. EPA, December 1989 2 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

1 CDI =Chronic Daily Intake

Daily Intake Calculations
Ingestion Intake = (lR 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 = 8.14E-08
Noncancer Ingestion Intake - RME = 9.50E-07

Cancer Dermal Intake - RME = 4.56E-07
Noncancer Dermal Intake - RME =5.32E-06

SWMU15SedimentCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 6.78E-09
Noncancer Ingestion Intake - CTE = 2.37E-07

Cancer Dermal Intake - CTE = 1.52E-08
Noncancer Dermal Intake - CTE = 5.32E-07



TABLE 4.20

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timelrame: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Paramete Parameter Definition Un~s RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csed Chemical Concentration in Sediment mg/kg 95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI' (mg/kg/day) =

IR Ingestion Rate of Sediment mg/day 50 Professional Judgment 25 Professional Judgment Csed x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional judgment U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1969 1.0E-06 U.S. EPA. December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Csed Chemical Concentration in Sediment mg/l<g 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 DenmalCDI (mglkg/day) =

CF Conversion Factor kg/mg 1.0E-06 U.S.. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csed x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA. July 2004

EF Exposure Frequency days/year 52 Professional Judgment 26 Professional Judgment

ED Exposure Duration years· 24 U.S. EPA, December 1989 7 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA. May 1993

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT·N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

Daily Intake Calculations
IngestiDn Intake = (lR x Fi x EF x ED x CF) / (BW x AT)
Dermallnta~e = (CF x SA x AF x ABS x EF x ED) /(BW x AT)

Cancer Ingestion Intake - RME = 3A9E-08
Noncancer Ingestion Intake - RME = 1.02E-07

Cancer Dermal Intake - RME =2.78E-07
Noncancer Dermal Intake - RME = 8.12E-07

SWMU15SedimentCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 2.54E-09
Noncancer Ingestion Intake - CTE = 2.54E-08

Cancer Dermal Intake - CTE = 5.80E-09
Noncancer Dermal Intake - CTE =5.80E-08



TABLE 7.15 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario limeframe: CurrenVFuture
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Entire Site
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC • EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.BSE+OO mglkg I.BSE+OO mglkg M 1.7E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg. 2.00E+OO mglkg M 1.9E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 2.2E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 3.7E-OB mglkg-day mglkg-day NA ·NA

Indeno(I,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M 1.4E-07 m!ilkg-day mglkg-day NA NA

Aroclor-1254 t.SBE-Ot mglkg 1.SBE-Ol mglkg M 1.SE-OB mglkg-day 2.0E-OS mglkg·day NA NA 7.4E-04

Aroclor-12BO 3.29E-Ol mglkg 3.29E-Ol mglkg M 3.iE-OB .mglkg-day mglkg-day NA NA

Aluminum l.t3E+04 mglkg 1.13E+04 mglkg M 1.1 E-03 mglkg-day 1.0E+OO mglkg-day NA NA 1.1 E·03

Arsenic t.1BE+Ol mglkg 1.1BE+Ol mglkg M 1.1 E-OB mglkg-day 3.0E-04 mglkg-day NA NA 3.7E-03

Iron 3.0BE+04 mglkg 3.0BE+04 mglkg M 2.9E-03 mglkg-day 3.0E-Ol mglkg-day NA NA 9.BE-03

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 1.2E-04 mglkg·day 7.0E-02 mglkg-day NA NA 1.BE-03

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M 3.1E-OB mglkg-day 1.0E-03 mglkg-day NA NA 3.1E-03

(total) 2.0E-Q2

Dermal Benzo(a)anthracene I.BSE+OO mglkg I.BSE+OO mglkg M I.SE-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M I.BE-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.9E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 3.1E-OB mglkg-day mglkg-day NA NA

Indeno( l,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M 1.2E-07 mglkg-day mglkg-day NA NA

Aroclor-12S4 1.S8E-Ol mglkg l.S8E-Ol mglkg M 1.4E-08 mglkg-day 2.0E-OS mglkg-day NA NA B.9E-04

Aroclor-12BO 3.29E-Ol mglkg 3.29E-Ol mglkg M 2.9E-08 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.18E+Ol mglkg 1.18E+Ol mglkg M 2.2E-07 mglkg-day 3.0E-04 mglkg-day NA NA 7.3E-04

Iron 3.08E+04 mglkg 3.08E+04 mQlkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 1.31E+03 mglkg 1.3tE+03 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M mglkg-day 2.BE-OS mglkg-day NA NA

(total) 1.4E-03

Total Hazard Index Across All Exposure RouteslPathways 2.1E-02

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

Dermal Absorption Fraction from Soil{ABSl (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15SedimentCalcsRME.xls Table? 12/7/20092:12 PM



TABLE 7.16 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Sediment
Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Trespasser
Receptor Age: Adolescent (age 6 - 17)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Vatue Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene lo8SE+OO mglkg 1.8SE+OO mglkg M 3.1E-07 mglkg-day mglkg-day NA .NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 3.3E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 3.9E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 6.SE-08 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M 2.SE-07 mglkg-day mglkg-day NA NA

Aroclor-1254 loS8E-Ol mglkg 1.S8E-Ol mglkg M 2.6E-08 mglkg-day 2.0E-OS mglkg-day NA NA 1.3E-03

Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M S.SE-08 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M lo9E-03 mglkg-day 1.0E+OO mglkg-day NA NA 1.9E-03

Arsenic 1.18E+Ol mglkg 1.18E+Ol mglkg M 2.0E-06 mglkg-day 3.0E-04 mglkg-day NA NA 6.SE-03

Iron 3,08E+04 mglkg 3.08E+04 mglkg M S.lE-03 mglkg-day 3.0E-Ol mglkg-day NA NA 1,7E-02

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 2.2E-04 mglkg-day 7.0E-02 mglkg-day NA NA 3.1E-03

Vanadium 3,29E+Ol mglkg 3.29E+Ol mglkg M S.5E-06 mglkg-day 1.0E-03 mglkg-day NA NA S.5E-03

(lotal) 3.5E-02

Dermal Benzo(a)anthracene lo8SE+OO mglkg loBSE+OO mglkg M 2.6E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+00 mglkg M 2.8E-07 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 3.3E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M S.SE-08 mglkg-day mglkg-day NA NA

Indeno(1,2.3-cd)pyrene 1.S2E+OO mglkg loS2E+OO mglkg M 2.1E-07 mglkg-day mglkg-day NA NA

Aroclor-12S4 loS8E-Ol mglkg loSBE-Ol mglkg M 2.4E-OB mglkg-day 2.0E-OS mglkg-day NA NA lo2E-03

Aroclor-1260 3,29E-Ol mglkg 3.29E:Ol mglkg M S.OE-OB mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day loOE+OO mglkg-day NA NA

Arsenic 1.18E+Ol mglkg 1.18E+Ol mglkg M 3.8E-07 mglkg-day 3.0E-04 mglkg-day NA NA lo3E-03

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 1.31E+03 mglkg lo31E+03 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M mglkg-day 2.6E-OS mglkg-day NA NA

(total) 2.5E-03

Total Hazard Index Across All Exposure RouteslPathways 3.8E-02

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

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004):

PAHs - 0.13 Arsenic· 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with sailor sediment

SWMU15SedimentCalcsRME.xls Table? 12/7/20092:12 PM



TABLE 7.17 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

Exposure Chemical Medium Medium Roule Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.BSE+OO mglkg 1.BSE+OO mglkg M 1.BE-OB mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.9E-OB mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 2.2E-OB mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 3.7E-07 mglkg-day mglkg-day NA NA

Indeno( 1,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M l.4E-OB mglkg-day mglkg-day NA NA

Aroclor-1254 1.SBE-Ol mglkg 1.SBE·Ol mglkg M 1.SE-07 mglkg-day 2.0E-OS mglkg-day NA NA 7.SE-03

Aroclor-12BO 3.29E-Ol mglkg 3.29E-Ol mglkg M 3.1E-07 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 1.1E-02 mglkg-day 1.0E+OO mglkg-day NA NA 1.lE-02

Arsenic 1.1BE+Ol mglkg 1.lBE+Ol mglkg M 1.1 E-OS mglkg-day 3.0E-04 mglkg-day NA NA 3.7E-02

Iron 3.0BE+04 mglkg 3.0BE+04 mglkg M 2.9E-02 mglkg·day 3.0E-Ol mglkg-day NA NA 9.7E-02

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 1.2E-03 mglkg-day 7.0E-02 mglkg-day NA NA 1.BE-02

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M 3.1E-OS mglkg-day 1.0E-03 mglkg-day NA NA 3.1E-02

(total) 2.0E-Ol

Dermal Benzo(a)anthracene 1.BSE+OO mglkg 1.BSE+OO mglkg M 1.SE-OB mglkg-day mglkg·day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.6E-OB mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.9E-OB mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 3.2E-07 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M 1.2E-OB mglkg-day mglkg-day NA NA

Aroclor-12S4 1.SBE-Ol mglkg 1.SBE-Ol mglkg M 1.4E-07 mglkg-day 2.0E-OS mglkg-day NA NA B.9E-03

Aroclor-12BO 3.29E-Ol mglkg 3.29E-Ol mglkg M 2.9E-07 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA,
Arsenic 1.lBE+Ol mglkg 1.1BE+Ol mglkg M 2.2E-OB mglkg-day 3.0E-04 mglkg-day NA NA 7.4E-03

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg-day 2.BE-03 mglkg-day NA NA

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M mglkg-day 2.BE-OS mglkg-day NA NA

(Iotal) 1.4E-02

Total Hazard Index Across All Exposure RouteslPathways 2.2E-01

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

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dennal contact with soil or sediment

SWMU15SedimentCalcsRME.xls Table? 12/7/20092:12 PM



TABLE 7.18· REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User
.,Receptor Age: Adull

Exposure Chemical Medium Medium Roule Roule EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1.9E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 2.0E-07 mglkg-day mglkg·day NA NA

Benzo(b)f1uoranlhene 2.33E+OO mglkg 2.33E+OO mglkg M 2.4E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 4.0E-08 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 1.5E-07 mglkg-day mglkg-day NA NA

Aroclor-1254 1.58E-Ol mglkg 1.58E-Ol mglkg M 1.BE-08 mglkg-day 2.0E-OS mglkg-day NA NA 8.0E-04

Aroclor-12BO 3.29E-Ol mglkg 3.29E-Ol mglkg M 3.3E-08 mglkg-day mglkg-day NA NA

Aluminum 1.l3E+04 mglkg 1.13E+04 mg/kg M l.lE-03 mglkg-day 1.0E+OO mglkg-day NA NA 1.lE-03

Arsenic 1.18E+01 mglkg 1.18E+Ol mglkg M 1.2E-06 mglkg-day 3.0E-04 mglkg-day NA NA 4.0E-03

Iron 3.08E+04 mg/kg 3.08E+04 mglkg M 3.1E-03 mglkg-day 3.0E-Ol mglkg-day NA NA 1.0E-02

Manganese 1.31E+03 mg/kg 1.31E+03 mglkg M 1.3E-04 mglkg-day 7.0E-02 mglkg-day NA NA 1.9E-03

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M 3.3E-06 mglkg-day 1.0E-03 mglkg-day NA NA 3.3E-03

(total) 2.2E-02

Dermal Benzo(a)anthracene 1.8SE+OO mglkg 1.8SE+OO mglkg M 3.1E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 3.4E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene 2.33E+OO mglkg 2.33E+OO mglkg M 3.9E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-01 mglkg ·3.90E-Ol mg/kg M 6.BE-08 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M 2.6E-07 mglkg-day . mglkg-day NA NA

Aroclor-12S4 1.S8E-Ol mglkg 1.S8E-Ol mglkg M 2.9E-08 mglkg-day 2,OE-OS mglkg-day NA NA 1.4E-03

Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 6.0E-08 mglkg-day mgl1<g-day NA NA

Aluminum 1.l3E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.l8E+Ol mglkg 1.18E+Ol mglkg M 4.6E-07 mglkg-day 3.0E-04 mglkg-day NA NA l.SE-03

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 1.31E+03 mg/kg 1.31E+03 mglkg M' mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mglkg M mglkg-day 2.BE-OS mglkg-day NA NA

(total) 3,OE-03

Total Hazard Index Across All Exposure RouteslPathways 2.5E-02

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

Dermal Absorption Fraction from SoilfABS) fUSEPA. July 2004):

PAHs - 0,13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15SedimentCalcsRME.xls Table? 1217/20092:12 PM



TABLE 7.19 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.85E+00 mglkg 1.85E+00 mglkg M 1,BE-OB mglkg-day. mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.9E-OB mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 2.2E-OB mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mQlkg 3.90E-Ol mglkg M 3.7E-07 mglkg-day mglkg-day NA NA

Indeno(I,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglkg M 1.4E:06 mglkg-day mglkg-day NA NA

Aroclor-1254 1.58E-Ol mglkg 1,58E-Ol mglkg M \ 1.5E-07 mglkg-day 2.0E-05 mglkg-day NA NA 7.5E-03

Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 3.1E-07 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 1.1E-02 mglkg-day 1,OE+OO mglkg-day NA NA 1.1E-02

Arsenic 1.18E+Ol mglkg 1.18E+Ol mglkg !"1 1.1E-05 mglkg-day 3.0E-04 mglkg-day NA NA 3.7E-02

Iron 3.08E+04 mglkg 3.08E+04 mglkg M 2.9E-02 mglkg-day 3.0E-Ol mglkg-day NA NA 9.7E-02

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 1,2E-03 mglkg-day 7.0E-02 mglkg-day . NA NA 1.BE-02

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M 3.1E-05 mglkg-day 1.0E-03 mglkg-day NA NA 3.1E-02

(total) 2.0E-Ol

Dermal Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1,3E-OB mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M I.4E-OB mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.6E-OB mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 2.7E-07 mglkg-day mglkg-day NA NA

Indeno(I,2,3-cd)pyrene 1.52E+OO mglkg 1,52E+OO mglkg M 1.1E-06 mglkg-day mglkg-day NA NA

Aroclor-1254 1.58E-Ol mglkg 1.58E·Ol mglkg M 1.2E-07 mglkg-day 2.0E-05 mglkg-day NA NA 5.9E-03

Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 2.4E-07 mglkg-day mglkg-day NA NA

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic' 1.18E+Ol mglkg 1.18E+Ol mglkg M 1.9E-OB mglkg-day 3.0E-04 mglkg-day NA. NA B.3E-03

Iron 3.08E+04 mglkg 3.08E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.29E+Ol mglkg 3.29E+Ol mglkg M mglkg-day 2.6E-05 mglkg'-day NA NA

(total) 1.2E-02

Total Hazard Index Across All Exposure RouteslPathways 2.1E-01
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation_

Denmal Absorption Fraction from SoiI(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic· 0.03

PCBS - 0.14 Cadmium· 0.001

Other Metals - not evaluated for denmal contact with soil or sediment

SWMU15SedimentCalcsRME.xls Table? 12/7/2009 2: 12 PM



TABLE 7.20 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Entire Site
Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.B5E+00 mg/kg 1.B5E+00 mg/kg M 1.9E-07 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.00E+00 mg/kg 2.00E+00 mg/kg M 2.0E-07 mg/kg-day mg/kg-day NA NA

Benzo(b)f1uoranthene 2.33E+00 mg/kg 2.33E+00 mg/kg M 2.4E-07 mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mg/kg 3.90E-Ol mg/kg M 4.0E-OB mg/kg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 1.S2E+00 mg/kg 1.52E+00 mg/kg M 1.5E-07 mg/kg-day mg/kg-day NA NA

Aroclor-1254 1.SBE-Ol mg/kg 1.5BE-Ol mg/kg M 1.6E-OB mg/kg-day 2.0E-05 mg/kg-day NA NA B.OE-04

Aroclor-1260 3.29E-Ol mg/kg 3.29E-Ol mg/kg M 3.3E-08 mg/kg-day mg/kg-day NA NA

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M 1.lE-03 mg/kg-day 1.0E+00 mg/kg-day NA NA 1.lE-03

Arsenic 1.18E+Ol . mg/kg 1.lBE+Ol mg/kg M 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 4.0E-03

Iron 3.0BE+04 mQikg 3.08E+04 mg/kg M 3.1E-03 mg/kg-day 3.0E-Ol mg/kg-day NA NA 1.0E-02

Manganese 1.31E+03 mg/kg 1.31E+03 mg/kg M 1.3E-04 mg/kg-day 7.0E-02 mg/kg-day NA NA 1.9E-03

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mg/kg M 3.3E-06 mg/kg-day 1.0E-03 mg/kg-day NA NA 3.3E-03

(lotal) 2.2E-02

Dermal Benzo(a)anthracene 1.85E+00 mg/kg 1.B5E+00 mg/kg M 2.0E-07 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.00E+00 mg/kg 2.00E+00 mg/kg M 2.1E-07 mg/kg-day mg/kg-day NA NA

Benzo(b)f1uoranthene 2.33E+00 mg/kg 2.33E+00 mg/kg M 2.5E-07 mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene 3.90E-Ol mg/kg 3.90E-Ol mg/kg M 4.1E-08 mg/kg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 1.52E+00 mg/kg 1.52E+00 mg/kg M .. 1.6E-07 mg/kg-day mg/kg-day NA NA

Aroclor-1254 1.58E-Ol mg/kg 1.58E-Ol mg/kg M 1.8E-08 mg/kg-day 2.0E-05 mg/kg-day NA NA 9.0E-04

Aroclor-1260 3.29E-Ol mg/kg 3.29E-Ol mg/kg M 3.7E-08 mg/kg-day mg/kg-day NA NA

Aluminum 1.13E+04 . mg/kg 1.13E+04 mg/kg M mg/kg-day 1.0E+00 mg/kg-day NA NA

Arsenic 1.18E+Ol mg/kg 1.18E+Ol mg/kg M 2.9E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 9.6E-04

Iron 3.08E+04 mg/kg 3.08E+04 mg/kg M mg/kg-day 3.0E-Ol mg/kg-day NA NA

Manganese 1.31E+03 mg/kg 1.31E+03 mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA NA

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA NA

(total) 1.9E-03

Total Hazard Index Across All Exposure Routes/Pathways 2.4E-02
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15SedimentCalcsRME.xls Table? 12/7/20092:12 PM



CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SEDIMENT
SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPe 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 Benzo(a)anthracene 1.BSE+OO mg/kg 1.BSE+OO mg/kg M 6.2E-OB mglkg-day 7.3E-01 (mglkg-oay! 4.SE-OB

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 6.7E-OB mg/kg-day 7.3E+OO (mglkg-day)"' 4.9E-07

Benzo(b)f1uoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 7.BE-OB mg/kg-day 7.3E-01 (mg/kg-day)"' S.7E-OB

Dibenzo(a.h)anthracene 3.90E-01 mg/kg 3.90E-OI mg/kg M 1.3E-OB mglkg-day 7.3E+OO (mg/kg-dayr' 9.6E-OB

Indeno(1,2,3-cd)pyrene fS2E+OO mg/kg 1.S2E+OO mg/kg M S.1E-OB mg/kg-day 7.3E-OI (mglkg-dayr' 3.7E-OB

Arodor-12S4 I.SBE-OI mg/kg 1.SBE-OI mg/kg M S.3E-09 mg/kg-day 2.0E+OO (mg/kg-dayr' 1.1E-OB

Arodor-1260 3.29E-01 mg/kg 3.29E-OI mg/kg M 1.1E-OB mg/kg-day 2.0E+OO (mg/kg-dayr' 2.2E-OB

Aluminum 1.13E+04 mglkg 1.13E+04 mg/kg M 3.BE-04 mg/kg-day (mglkg-dayr'

Arsenic 1.1BE+01 mg/kg 1.1BE+01 mg/kg M 4.0E-07 mg/kg-day 1.SE+OO (mg/kg-dayr' S.9E-07

Iron 3.0BE+04 mg/kg 3.0BE+04 mglkg M 1.0E-03 mg/kg-day (mg/kg-dayr'

Manganese 1.3IE+03 mg/kg 1.31E+03 mg/kg M 4.4E-OS mg/kg-day (mg/kg-dayr'

Vanadium 3.29E+01 mg/kg 3.29E+01 mg/kg M 1.1E-06 mglkg-day (mglkg-day)"'

(total) 1.4E-06

Dermal Benzo(a)anthracene 1.BSE+OO mg/kg 1.BSE+OO mg/kg M S.3E-OB mg/kg-day 7.3E-01 (mg/kg-dayr 3.9E-OB

Benzo(a)pyrene . 2.00E+OO mg/kg 2.00E+OO mg/kg M S.BE-OB mglkg-day 7.3E+OO (mg/kg-dayr' 4.2E-07

Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mg/kg M 6.7E-OB mg/kg-day 7.3E-OI (mglkg-dayr' 4.9E-OB

Dibenzo(a,h)anthracene 3.90E:01 mg/k9 3.90E-01 mg/kg M 1.IE-OB mg/kg-day 7.3E+OO (mg/kg-dayr' B.2E-OB

Indeno(1,2.3-cd)pyrene 1.S2E+OO mg/kg I.S2E+OO mglkg M 4.4E-OB mg/kg-day 7.3E-OI (mg/kg-dayr' 3.2E-OB

Arodor-1254 I.SBE-01 m~g 1.SBE-01 mg/kg M 4.9E-09 mg/kg-day 2.0E+OO (mglkg-dayr' 9.BE-09

Arodor-1260 3.29E-01 mg/kg 3.29E-01 mg/kg M 1.0E-OB mg/kg-day 2.0E+OO (mg/kg-dayr' 2.0E-OB

Aluminum 1.13E+04 mg/kg 1.13E+04 mglkg M mg/kg-day (mg/kg-dayr'

Arsenic 1.1BE+01 mglkg 1.IBE+01 mg/kg M 7.BE-OB mglkg-day 1.SE+OO (mg/kg-dayr' 1.2E-07

Iron . 3.0BE+04 mg/kg 3.0BE+04 mg/kg M mg/kg-day (mg/kg-dayr'

Manganese 1.31E+03 mg/kg 1.31E+03 mg/kg M mg/kg-day (mg/kg-dayr'

Vanadium 3.29E+01 mg/kg 3.29E+OI mg/kg M mglkg-day (mg/kg-dayr'

(total) 7.7E-07

Tolal Risk Across All Exposure ROulesiPalhways 2.1E·06

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

Dermal Absorption Fraction from Soil(ABSI (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15SedimentCalcsRME.xls Table8 12n12009 2:12 PM



TABLE 8.16 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Chemical Medium Medium Route Route EPC ~elected 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 Benzo(a)anthracene 1.85E+OO mg/kg 1.85E+OO mg/kg ·M 4.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 3.5E-08

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mg/kg M 5.2E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 3.8E-07

Benzo(b)fluoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 6.1E-08 mg/kg-day 7.3E-01 (mglkg-day)"' 4.4E-08

Dibenzo(a,h)anth racene. 3.90E-01 mg/kg 3.90E-01 rng/kg M 1.0E-08 mg/kg-day 7.3E+OO (mg/kg-dayr' 7.4E-08

Indeno(1,2,3-cd)pyrene 1.52E+OO mg/kg 1.52E+OO rng/kg M 4.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 2.9E-08

Aroctor-1254 1.58E-01 mg/kg 1.58E-01 mg/kg M 4.1E-09 mg/kg-day 2.0E+OO (mglkg-day)"' 8.2E-09

Aroclor-1260 3.29E-Ol mg/kg 3.29E-01 mg/kg M 8.6E-09 mg/kg-day 2.0E+OO (mg/kg-day)"' 1.7E-08

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M 2.9E-04 mg/kg-day (mg/kg-dayr'

Arsenic 1.18E+Ol mg/kg 1.18E+01 mg/kg M 3.1E-07 mg/kg-day 1.5E+OO (mglkg-day)"' 4.6E-07

Iron 3.08E+04 mg/kg 3.08E+04 mg/kg M 8.0E-04 mglkg-day (mg/kg-dayr'

Manganese 1.31E+03 mg/kg 1.31E+03 mglkg M 3.4E-05 mg/kg-day (mg/kg-dayr'

Vanadium 3.29E+01 mglkg 3.29E+01 mg/kg M 8.6E-07 mg/kg-day (mg/kg-dayr'

(total) 1.0E-06

Dermal Benzo(a)anthracene 1.85E+OO mg/kg 1.85E+OO mglkg M 4.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)" 3.0E-08

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mg/kg M 4.4E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 3.2E-07

Benzo(b)f1uoranthene . 2.33E+OO mg/kg 2.33E+OO mg/kg M· 5.2E-08 mglkg-day 7.3E-01 (mg/kg-day)"' 3.8E-08

Dibenzo(a,h)anthracene 3.90E-Ol mg/kg 3.90E-01 mglkg M 8.7E-09 mg/kg-day 7.3E+OO (mg/kg-day)"' 6.3E-08

Indeno(1,2,3-cd)pyrene 1.52E+OO mg/kg 1.52E+OO mg/kg M 3.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 2.5E-08

Arodor-1254 1.58E-01 mg/kg 1.58E-01 mg/kg M 3.8E-09 mg/kg-day 2.0E+OO (mglkg-day)"' 7.6E-09

Arodor-1260 3.29E-01 mglkg 3.29E-01 mg/kg M 7.9E-09 mg/kg-day 2.0E+OO (mg/kg-day)"' 1.6E-08

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M mg/kg-day (mg/kg-dayr'

Arsenic 1.18E+Ol mg/kg 1.18E+01 mg/kg M 6.0E-08 mg/kg-day 1.5E+OO (mg/kg-day)"' 9.1E-08

Iron 3.08E+04 mg/kg 3.08E+04 mg/kg M mglkg-day (mg/kg-day)"'

Manganese 1.31E+03 mg/kg 1.31E+03 mglkg M mg/kg-day (mg/kg-day)"'

Vanadium 3.29E+Ol mg/kg 3.29E+01 mg/kg M mg/kg-day (mg/kg-day)"'

(total) 5.9E-07
"P_& , .... _ ..... _ ......._- --- ......... ''''_''L- ____

1.6E-06

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

Dermal Absorption Fraction from SoillABSl IUSEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03 .

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.17 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Entire Site
Receptor Population: Recreational User
Receptor Age: Child

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 Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1.5E-07 mglkg-day 7.3E-Ol (mgtKg-daYr 1.lE-07

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.6E-07 mglkg-day 7.3E+OO (mglkg-dayr' 1.2E-06

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mglkg M 1.9E-07 mglkg-day 7.3E-Ol (mglkg-dayr' 1.4E-07

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 3.2E-08 mglkg-day 7.3E+OO (mglkg-dayr' 2.3E-07

Indeno(1,2,3-cd)pyrene 1.52E+OO mglkg 1.52E+OO mglk9 M 1.2E-07 mglkg-day 7.3E-Ol (mglkg-dayr' 9.0E-08

Aroclor-1254 1.58E-Ol mglkg 1.58E-Ol mglkg M 1.3E-08 mglkg-day 2.0E+OO (mglkg-dayr' 2.6E-08

Aroclor-1260 3.29E-Ol mglkg 3.29E-Ol mglkg M 2.7E-08 mglkg-day 2.0E+OO (mglkg-dayr' 5.4E-08

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 9.2E-04 mglkg-day (mglkg-dayr'

Arsenic 1.18E+Ol mglkg 1.18E+Ol mglkg M 9.6E-07 mglkg-day 1.5E+OO (mglkg-dayr' 1.4E-06

Iron 3.0BE+04 mglkg 3.08E+04 mglkg M 2.5E-03 mglkg-day (mglkg-dayr'

Manganese 1.31E+03 mglkg 1.31 E+03 mglkg M 1.lE-04 mglkg-day (mglkg-dayr'

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mglkg M 2.7E-06 mglkg-day (mglkg-dayr'

3.3E-06

Dermal Benzo(a)anthracene 1.85E+OO mglkg 1.85E+OO mglkg M 1.3E-07 mglkg-day 7.3E·OI (mglkg-dayr 9.4E-08

Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 1.4E-07 mglkg-day 7.3E+OO (mglkg·dayr' I.OE-06

Benzo(b)f1uoranthene 2.33E+OO mg/kg 2.33E+OO mglkg M 1.6E-07 mglkg-day 7.3E·OI (mglkg-dayr' 1.2E-07

Dibenzo(a,h)anthracene 3.90E-01 mg/kg 3.90E-OI mglkg M 2.7E-08 mglkg-day 7.3E+OO (mglkg-dayr' 2.0E-07

• Indeno(I,2,3-cd)pyrene 1.52E+OO mg/kg 1.52E+OO mglkg M l.lE-07 mglkg-day 7.3E-Ol (mglkg-dayr' 7.8E-08

Aroclor-1254 1.58E-Ol mglkg 1.58E-OI mglkg M 1.2E-08 mg/kg-day 2.0E+OO (mglkg-dayr' 2.4E-08

Aroclor-1260 3.29E-Ol mglkg 3.29E-OI mglkg M 2.5E-08 mglkg-day 2.0E+OO (mglkg-dayr' 4.9E-08

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day (mglkg-dayr'

Arsenic 1.18E+OI mglkg 1.18E+Ol mglkg M 1.9E-07 mglkg-day 1.5E+OO (mglkg-dayr' 2.9E-07

Iron 3.08E+04 mglkg 3.08E+04 mg/kg M mglkg-day (mglkg-dayr'

Manganese 1.31E+03 mg/kg 1.31E+03 mg/kg M mglkg-day (mglkg-dayr'

Vanadium 3.29E+01 mglkg 3.29E+OI mglkg M mglkg-day (mglkg-dayr'

1.9E-06
-- & • _.~'- .. .... - .... __a ... "'"--

5 5.IE-OB

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

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals' not evaluated for dermal contact with soil or sediment
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TABLE 8.18· REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Recreational User

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 (l) Units

Ingestion Benzo{a)anthracene , 1.BSE+OO mglkg 1.BSE+OO mglkg M 6,SE-OB mglkg-day 7.3E-Ol (mglkg-aay) 4.7E-OB
Benzo(a)pyrene 2.00E+OO mglkg 2.00E+OO mglkg M 7.0E-OB mglkg-day 7,3E+oO (mglkg-day)" S.lE-07
Benzo(b)f1uoranthene 2.33E+OO mglkg 2.33E+OO mglkg M B.IE-OB mglkg-day 7,3E-OI (mglkg-day)" S.9E-OB
Dibenzo{a,h)anthracene 3,90E-Ol mglkg 3.90E-Ol mglkg M lAE-OB mglkg-day 7,3E+OO (mglkg-dayj" 9.9E-OB
Indeno{l,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M S.3E-OB mglkg-day 7.3E-Ol (mglkg-day)" 3.9E-OB
Aroclor-1254 1.SBE-Ol mglkg 1.SBE-Ol mglkg M S.SE-09 mglkg-day 2,OE+oO (mglkg-dayj" 1. I E-OB
Arodor-1260 3,29E-Ol mglkg 3.29E-Ol mglkg M 1.lE-OB mglkg-day 2,OE+OO (mglkg-dayj" 2.3E-OB
Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M 3.9E-04 mglkg-day (mglkg-dayj"

Arsenic 1.1BE+Ol mglkg 1.lBE+OI mglkg M 4.1E-07 mglkg-day 1,SE+oO {mglkg-dayj" 6.2E-07
Iron 3.OBE+04 mglkg 3,OBE+04 mglkg M 1.1 E-Q3 mglkg-day {mglkg-dayj"

Manganese 1.31E+03 mglkg 1.31E+03 mglkg M 4.6E-OS mglkg-day {mglkg-dayj"

Vanadium 3.29E+Ol mglkg 3,29E+Ol mglkg M 1.1 E-06 mglkg-day (mglkg-dayj"

1.4E-06

Derm~1 Benzo(a)anthracene 1.BSE+OO mglkg 1,BSE+oO mglkg .M l.lE-07 mglkg-day 7,3E-Ol (mglkg-dayj' 7.BE-OB

Benzo(a)pyrene 2,OOE+oO mglkg 2.00E+OO mglkg M 1.2E-07 mglkg-day 7.3E+OO (mglkg-dayj" BAE-07

Benzo(b)f1uoranthene 2,33E+OO mglkg 2.33E+OO, mglkg M 1.3E,07 mglkg-day 7,3E-Ol (mglkg-dayj" 9.BE-OB

Dibenzo(a,h)anthracene 3.90E-Ol mglkg 3.90E-Ol mglkg M 2.2E-OB mglkg-day 7.3E+OO {mglkg-dayj" 1.6E-07

Indeno(l,2,3-cd)pyrene 1.S2E+OO mglkg 1.S2E+OO mglkg M B.BE-OS mglkg-day 7.3E-Ol {mglkg-dayj" 6AE-OB

Aroclor-1254 1.SBE-Ol mglkg 1.SBE-Ol mglkg M 9,BE-09 mglkg-day 2,OE+oO (mglkg,dayj" 2.0E-OB

Aroclor-1260 3.29E-Ol mglkg 3,29E-Ol mglkg M 2.0E-OB mglkg-day 2.0E+OO (mglkg-dayj" 4,lE-OB

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mglkg-day (mglkg-dayj"

Arsenic 1.lBE+Ol mglkg nBE+Ol mglkg M 1.6E-07 mglkg-day 1.SE+OO (mglkg-dayj" 2AE-07

Iron 3,OBE+04 mglkg 3.0BE+04 mglkg M mglkg-day _ (mglkg-dayj"

Manganese 1.3IE+03 mglkg 1,31E+03 mglkg M mglkg-day {mglkg-dayj"

Vanadium 3,29E+Ol mglkg 3.29E+Ol mglkg M mglkg-day (mglkg-dayj"

1.SE-06
Total Risk Across All Exposure Routes/Pathways .. 2,9E-06

(1) Specify Medium-Specific (M) or Aoute-Specific (A) EPC selected for risk calculation.

PAHs - 0.13 Arsenic - 0,03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.19 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

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

Route of Potenti al EPC EPC EPC EPC for Risk (Cance,) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 1.85E+OO· mglkg 1.85E+OO mglkg M 1.5E-07 mglkg-day 7.3E-Ol (mg/kg-day) 1.IE-06

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mglkg M 1.6E-07 mg/kg-day 7.3E+OO (mg/kg-dayr' 1.2E-06
Benzo(b)f1uo,anthene 2.33E+OO mg/kg 2.33E+OO mglkg M 1.9E-07 mg/kg-day 7.3E-Ol (mg/kg-day)' I.4E-07

Dibenzo(a,h)anthracene 3,90E-Ol mg/kg 3.90E-Ol mg/kg M 3.2E-08 mg/kg-day 7.3E+OO (mglkg-dayr' 2.3E-07
Indeno(I,2,3-cd)pyrene 1,52E+oO mglkg 1.52E+OO mg/kg M 1.2E-07 mg/kg-day 7.3E-Ol (mglkg-day)' 9,OE-08

Aroclor-1254 1.58E-Ol mg/kg 1,58E-Ol mg/kg M 1,3E-08 mg/kg-day 2.0E+OO (mglkg-day)' 2.6E-08

Aroclor-1260 3.29E-Ol mg/kg 3,29E-Ol mg/kg M 2.7E-08 mg/kg-day 2.0E+OO (mglkg-day)' 5.4E-08

Aluminum 1.13E+04 mg/kg 1,13E+04 mg/kg M 9.2E-04 mg/kg-day (mglkg-day)'

Arsenic 1.18E+Ol mg/kg 1.18E+Ol mglkg M 9.6E-07 mglkg-day 1,5E+OO (mglkg-day)' I.4E-06

I,on 3,08E+04 mg/kg 3.08E+04 mg/kg M 2.5E-03 mg/kg-day (mglkg-day)'

Manganese 1.31E+03 mg/kg 1.31 E+03 mglkg M 1.IE-04 mg/kg-day (mg/kg-day)'

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mglkg M 2.7E-06 mglkg-day (mg/kg-day)'

4.3E-06

Dermal Benzo(ajanthracene 1,85E+oO mglkg 1.85E+OO mglkg M 1.IE-07 mg/kg-day 7.3E-Ol (mglkg-day) 8,OE-08

Benzo(ajpyrene 2.00E+OO mglkg 2.00E+OO mg/kg M 1.2E-07 mg/kg-day 7.3E+OO (mglkg·day)' 8.7E-07

Benzo(b)fluoranthene 2.33E+OO mglkg 2.33E+OO mg/kg M I.4E-07 mg/kg-day 7.3E-Ol (mglkg-dayr' 1.0E-07

Dibenzo(a,hjanth ,acene 3.90E-Ol mg/kg 3.90E-Ol mg/kg M 2.3E-08 mglkg-day 7.3E+OO (mglkg-dayr' 1,7E-07

Indeno(I,2,3-cdjpyrene 1.52E+OO mg/kg 1.52E+OO mg/kg M 9,OE-08 mg/kg-day - 7.3E-Ol (mglkg-day)' 6.6E-08

Arodor-1254 1.58E-Ol mglkg 1.58E-Ol mglkg M 1.0E-08 mglkg-day 2.0E+OO (mglkg-day)' 2,OE-08

Arodor-1260 3.29E-Ol mg/kg 3,29E-Ol mg/kg M 2,IE-08 mg/kg-day 2.0E+OO (mg/kg-dayr' 4.2E-08

Aluminum 1.13E+04 mglkg 1.13E+04 mglkg M mg/kg-day (mglkg-day)"

Arsenic 1.18E+Ol mg/kg 1.18E+Ol mg/kg M 1.6E-07 mglkg-day 1.5E+OO (mglkg-day)" 2.4E-07

Iron 3.08E+04 mglkg 3.08E+04 mg/kg M mg/kg-day (mglkg-day)"

Manganese 1.31E+03 mg/kg 1.31E+03 mglkg M mg/kg-day (mglkg-dayr'

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mg/kg M mg/kg-day (mQlkg-day)"

1.6E-06
.. - ...

5.9E-06

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.20· REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

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

Ingestion Benzo(a)anthracene 1.85E+OO mg/kg 1.85E+OO mg/kg M 6.5E-08 mg/kg-day 7.3E-Ol (mglkg-day) 4.7E-08

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 7.0E-08 mg/kg-day 7.3E+OO (mg/kg-dayj"' 5.IE-07

Benzo(b)f1uoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 8.IE-08 mg/kg-day 7.3E-Ol (mg/kg-dayj"' 5.9E-08

Dibenzo(a,h)anth racene 3.90E-Ol mg/kg 3.90E-Ol mg/kg M 1.4E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 9.9E-08

Indeno(1,2,3-cd)pyrene 1.52E+OO mg/kg 1.52E+OO mg/kg M 5.3E-08 mg/kg-day 7.3E-Ol (mg/kg-dayj"' 3.9E-08

Aroclor-1254 1.58E-Ot" mg/kg 1.58E-Ol mg/kg M 5.5E-09 mg/kg-day 2.0E+OO (mg/kg-dayj"' 1.1E-08

Aroclor-1260 3.29E-Ol mg/kg 3.29E-Ol mg/kg M 1.1E-08 mg/kg-day 2.0E+OO (mg/kg-dayj"' 2.3E-08

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M 3.9E-04 mg/kg-day (mg/kg-dayj"'

Arsenic 1.18E+Ol mg/kg 1.18E+Ol mg/kg M 4.1E-07 mg/kg-day 1.5E+OO (mg/kg-day)"' 6.2E-07

Iron 3.08E+04 mg/kg 3.08E+04 mg/kg M 1.1E-03 mg/kg-day (mg/kg-day)"'

Manganese 1.3IE+03 mg/kg 1.31E+03 mg/kg M 4.6E-05 mg/kg-day (mg/kg-dayj"'

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mg/kg M 1.1E-06 mg/kg-day (mg/kg-dayj"'

I 1.4E-06

Dermal Benzo(a)anthracene 1.85E+OO mg/kg 1.85E+OO mg/kg M 6.7E-08 mg/kg-day 7.3E-Ol (mg/kg-dayj" 4.9E-08

Benzo(a)pyrene 2.00E+OO mg/kg 2.00E+OO mg/kg M 7.2E-08 . mg/kg-day 7.3E+OO (mg/kg-dayr' 5.3E-07

Benzo(b)fluoranthene 2.33E+OO mg/kg 2.33E+OO mg/kg M 8.4E-08 mg/kg-day 7.3E-Ol (mg/kg-dayr' 6.2E-08

Dibenzo(a,h)anthracene 3.90E-Ol mg/kg 3.90E-Ol mg/kg M 1.4E-08 mg/kg-day 7.3E+OO (mg/kg-dayr' 1.0E-07

Indeno(1,2,3-cd)pyrene 1.52E+OO mg/kg 1.52E+OO mg/kg M 5.5E-08 mg/kg-day 7.3E-Ol (mg/kg-dayj"' 4.0E-08

Aroclor-1254 1.58E-Ol mg/kg 1.58E-Ol mglkg M 6.2E-09 mg/kg-day 2.0E+OO (mg/kg-dayj"' 1.2E-08

Aroclor-1260 3.29E-Ol mg/kg 3.29E-Ol mg/kg M 1.3E-08 mg/kg-day 2.0E+OO (mg/kg-dayj"' 2.6E-08

Aluminum 1.13E+04 mg/kg 1.13E+04 mg/kg M mg/kg-day (mg/kg-dayj"'

Arsenic 1.18E+Ol mg/kg 1.18E+Ol mg/kg M 9.9E-08 mg/kg-day 1.5E+OO (mg/kg-dayj"' 1.5E-07

Iron 3.08E+04 mg/kg 3.08E+04 mg/kg M mg/kg-day (mg/kg-dayj"'

Manganese 1.31E+03 mg/kg 1.31 E+03 mg/kg M mg/kg-day (mg/kg-dayj"'

Vanadium 3.29E+Ol mg/kg 3.29E+Ol mg/kg M mg/kg-day (mg/kg-dayj"'

9.7E-07

Total Risk Across All Exposure RouteS/Pathways 2.4E·06

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 4.2a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max • U.S. EPA, December 2002 Ingestion CDII') (mg/kg/day) =
IR Ingestion Rale of Soil mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA. May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 24 Prolessional Judgement 12 Professional JUdgement U.S. EPA, December 1989

ED Exposure Duration years 25 U.S. EPA. May 1993 9 U.S. EPA. May 1993

CF Conversion Factor kg/mg 1.0E-OB U.S. EPA, December 1989 1.0E-OB U.S. EPA. December 1989

BW Body Weight kg 70 U.S. EPA. May 1993 70 U.S. EPA. May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA. December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDII'I (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-OB U.S. EPA. December 1989 1.0E-OB U.S. EPA, December 1989 Csoil x CF x SA x AF x ASS x EF x ED

SA Skin Suriace Area cm'/day 3.300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 BWxAT

AF Soil 10 Skin Adherence Factor mg/cm' 0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 U.S. EPA. December 1989

ASS Dermal Absorption Factor (Solid) unitiess chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 24 Professional JUdgement 12 Professional JUdgement

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA. December 1989 3,285 U.S. EPA, December 1989

1 CDI =Chronic Daily Inlake

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 =3.35E-08
Noncancer Ingestion Intake - RME = 9.39E-08

Cancer Dermal Intake - RME = 2.21 E-07
Noncancer Dermal Intake - RME = 6.20E-07

SWMU15SurfaceSoilCalcsCTE.xls Table4

. Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake - CTE = 2.35E-08

Cancer Dermal Intake - CTE =3.99E-09
Noncancer Dermal Intake - CTE =3.10E-08



TABLE 4.38

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timelrame: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire S~e

Receptor Population: Occupational Worker

Receptor Age: Adu~

Exposure Paramete Parameter Delinition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Relerence Relerence

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCLor Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI' (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 250 U.S. EPA, May 1993 219 U.S. EPA, May 1993 U.S. EPA, December 1989

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging lime (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging lime (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

Demnal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Demnal CDI'" (mg/kg/day) =
CF Conversion Factor kglmg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 BWxAT

AF Solita Skin Adherence Factor mg/cm' 0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unltless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 250 U.S. EPA, May 1993 219 U.S. EPA, May 1993

ED Exposure Duration years 25 U.S. EPA, December 1989 9 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging lime (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

1 COl =Chronic Daily Intake

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
Noncancer Ingestion Intake - RME =9.78E-07

Cancer Dermal Intake - RME = 2.31 E-06
Noncancer Dermal Intake - RME =6.46E-06

SWMU 15SurfaceSoilCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 5.51 E-08
Noncancer Ingestion Intake - CTE = 4.29E-07

Cancer Dermal Intake - CTE = 7.27E-08
Noncancer Dermal Intake - CTE = 5.66E-07



TABLE 4.4a

/VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Paramete Parameter Definition Untts RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soli mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI' (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency dayslyear 26 Professional JUdgement 13 Professional Judgement U.S. EPA, December 1989

ED Exposure Duration years 11 6 - 17 years of age 11 6 - 17 years of age

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 43 U.S. EPA, August 1997 43 U.S. EPA, August 1997

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging TIme (Non-Cancer) days 4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

Dermal Csoll Chemical Concentration in Soil mgJ1<g 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'" (mglkg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 3,280 U.S. EPA, August 1997 3,100 U.S. EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 26 Professional JUdgement 13 Professional Judgement

ED Exposure Duration years 11 6 - 17 years of age 11 6 - 17 years of age

BW Body Weight kg 43 U.S. EPA, August 1997 43 U.S. EPA, August 1997

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging TIme (Non-Cancer) days 4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

1 COl =Chronic Daily Intake

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 = 2.60E-08
Noncancer Ingestion Intake - RME = 1.66E-07

Cancer Dermal Intake - RME =1.71 E-07
Noncancer Dermal Intake - RME =1.09E-06

SWMU15SurfaceSoilCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 6.51 E-09
Noncancer Ingestion Intake - CTE = 4.14E-08

Cancer Dermal Intake - CTE = 1.61 E-08
Noncancer Dermal Intake - CTE = 1.03E-07



TABLE 4.58

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

Exposure Parameter Parameter Definttion Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI'" (mg/kg/day) =
IR Ingestion Rate of Soil mg/dav 200 U.S. EPA, May 1993 100 U.S. EPA. May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitJess 0.5 Professional Judgment 0.5 Professional Judgment BWxAT

EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional Judgment U.S. EPA, December 1989

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA. May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 19B9' 1.0E-06 U.S. EPA, December 19B9

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Denmal CDI' (mg/kg/day) =
CF Conversion Faelor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA' Skin Surlace Area cm'/day 3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) BWxAT

AF Soil to Skin Adherence Faclor mg/cm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Demnal Absorption Factor (Solid) unitless chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA, JUly 2004

EF Exposure Frequency days/year 52 Professional Judgment 26 Professional Judgment

ED Exposure Duration years '6 U.S. EPA, December 1989 2 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

1 COl =Chronic Daily Intake

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 = 8.14E-08
Noncancer Ingestion Intake - RME = 9.50E-07

Cancer Dermal Intake - RME =5.37E-07
Noncancer Dermal Intake - RME =6.27E-06

SWMU15SurfaceSoilCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 6.78E-09
Noncancer Ingestion Intake - CTE = 2.37E-07

Cancer Dermal Intake - CTE = 1.79E-08
Noncancer Dermal Intake - CTE = 6.27E-07



TABLE 4.68

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Adu~

Exposure Paramete Parameter Definition Un~s RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soii mg/kg 95% UCl or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA, December 2002 Ingestion COl'" (mg/kg/day) =
IA Ingestion Aate of Soil mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IA x R x EF x ED x CF

Fi Fraction Ingested unit/ess 0.5 Professional Judgment 0.5 Professional Judgment BWxAT

EF Exposure Frequency dayslyear 52 Professional Judgment 26 Professional Judgment U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7. U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E·06 U.S. EPA, December 1969 1.0E-06 U.S. EPA, December 1969

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT·C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT·N Averaging TIme (Non·Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCl or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA, December 2002 Denmal CDI") (mg/kglday) =
CF Conversion Factor kg/mg 1.0E·06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Sunace Area cm'/day 9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mg/cm' 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 52 Professional Judgment 26 Professional JUdgment

ED Exposure Duration years 24 U.S. EPA, December 1989 7 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 . 25,550 U.S. EPA, December 1989

AT·N Averaging TIme (Non·Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

1 CDI = Chronic Daily Intake

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-08
Noncancer Ingestion Intake - RME = 1.02E-07

Cancer Dermal Intake - RME = 4.43E-07
Noncancer Dermal Intake - RME = 1.29E-06

SWMU15SurfaceSoilCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 2.54E-09
Noncancer Ingestion Intake - CTE = 2.54E-08

Cancer Dermal Intake - CTE = 9.23E-09
Noncancer Dermal Intake - CTE = 9.23E-08



TABLE 4.78

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA. December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion COl'" (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

FJ Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 U.S. EPA, December 1989

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1969 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Denmal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal COl'" (mglkg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surtace Area cm'/day 2,800 U.S. EPA, July 2004 2,800 U.S. EPA, July 2004 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency dayslyear 350 U.S. EPA, May 1993 234 U.S. EPA, May 1993

ED Exposure Duration years 6 U.S. EPA, December 1989 2 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED xCF) 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
Noncancer Ingestion Intake - RME = 1.28E-05

Cancer Dermal Intake - RME = 3.07E-06
Noncancer Dermal Intake - RME =3.58E-05

SWMU15SurfaceSoilCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake - CTE = 4.27E-06

Cancer Dermal Intake - CTE = 1.37E-07
Noncancer Dermal Intake - CTE = 4.79E-06



TABLE 4.8a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationalel Model Name

Reference Reference

Ingestion Csoil Chemical Concentration In Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI'" (mg/kg/day) =

IR Ingestion Rate of Soil mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unilless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-OB U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging TIme (Non-Cancer) days 8,7BO U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'"(mg/kg/day) =

CF Conversion Factor kg/mg 1.0E-OB U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm'/day 5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 BWxAT

AF Soil 10 Skin Adherence Faclor mglcm' 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dennal Absorption Factor (Solid) unltless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 350 U.S. EPA, May 1993 234 U.S. EPA, May 1993

ED Exposure Duration years 24 U.S. EPA, December 1989 7 U.S. EPA, December 1989

BW BodyWeighl kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging TIme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging TIme (Non-Cancer) days 8,7BO U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

1 COl =Chronic Daily Inlake

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
Noncancer Ingestion Intake - RME =1.37E-06

Cancer Dermal Intake- RME = 1.87E-06
Noncancer Dermal Intake - RME = 5A7E-06

SWMU15SurfaceSoilCalcsCTE.xls Table4

Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake - CTE = 4.58E-07

Cancer Dermal Intake - CTE = 5.22E-08
Noncancer Dermal Intake - CTE = 5.22E-07



TABLE 7.2a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU .15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Maintenance .Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route 01 Potential EPC EPC EPC EPC S'elected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 3.0E-OB mglkg-day mglkg-day NA NA

Benza(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 6.0E-OB mglkg-day mglkg-day NA NA

Benza(b)f1uoranthene 3.l0E+OO mglkg 3.10E+OO mglkg M 7.3E-08 mglkg-day mglkg-day NA NA

• Dibenzo(a,h)anthracene B.14E-Ol mglkg 8.14E-Ol mglkg M 1.9E-08 mglkg-day mglkg-day NA NA

Indena(1,2,3-cd)pyrene 2.83E+OO mglkg 2.B3E+OO mglkg M 6.6E-08 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 1.2E-OB mglkg·day mglkg-day NA NA

Aluminum 1.8BE+04 mglkg 1.88E+04 mglkg M 4.4E-04 mglkg-day 1.0E+OO mglkg-day NA NA 4.4E-04

. Arsenic 1.l0E+Ol mglkg 1.10E+Ol mglkg M 2.6E-07 mglkg-day 3.0E-04 mglkg-day NA NA 8.6E-04

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 3.0E-08 mglkg-day 5.0E-04 :nglkg-day NA NA 5.9E-05

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 6.6E-04 mglkg-day 3.0E-Ol mglkg-day NA NA 2.2E-03

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 1.3E-05 mglkg-day 7.0E-02 mglkg-day NA NA 1.9E-04

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 8.1E-07 mglkg-day 1.0E-03 mglkg-day NA NA 8.1E-04

(total) 4.5E-03

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 5.1E-09 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.0E-08 mglkg-day mglkg-day NA NA

Benzo(b)liuoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 1.2E-08· mglkg-day mglkg-day NA NA

Dibenza(a,h)anthracene 8.14E-Ol mglkg 8.l4E-Ol mglkg M 3.3E-09 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 1.lE-08 mglkg-day mglkg-day NA NA

Aroclar-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 2.2E-09 mglkg-day mglkg-day NA NA

Aluminum 1.B8E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.0E·08 mglkg-day 3.0E-04 mglkg-day NA NA 3.4E-05

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 3.9E-ll mglkg-day 2.5E-05 mglkg-day NA NA 1.6E-06

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 3.6E-OS

Total Hazard Index Across All Exposure RouteslPathways 4.6E-03

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

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004):

PAHs - 0,13 Arsenic - 0.03

PCBS - 0,14 Cadmium - 0,001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 7.3a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario limeframe: CurrenVFuture

Medium: Suriace Soil

Exposure Medium: Suriace Soil

Exposure Point: Entire Site

Receptor Population: Occupational Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mg/kg l.26E+OO mg/kg M 5.4E-07 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg M 1.1 E-06 mg/kg-day mg/kg-day NA NA

Benzo(b)f1uoranthene 3.l0E+OO mg/kg 3. 1OE+OO mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene 8.l4E-Ol mg/kg 8.l4E-Ol mg/kg M 3.5E-07 mg/kg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mg/kg 2.83E+OO mg/kg M 1.2E-06 mg/kg-day mg/kg-day NA NA

Aroclor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 2.1E-07 mg/kg-day mg/kg-day NA NA

Aluminum 1.88E+04 mg/kg l.88E+04 mg/kg M 8.1E-03 mg/kg-day 1.0E+OO mg/kg-day NA NA 8.1E-03

Arsenic 1.l0E+Ol mg/kg 1.10E+01 mg/kg M 4.7E-06 mg/kg-day 3.0E-04 mg/kg-day NA' NA 1.6E-02

Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 5.4E-07 mg/kg-day 5.0E-04 mg/kg-day NA NA 1.1 E-03

Iron 2.79E+04 mglkg 2.79E+04 mg/kg M 1.2E-02 mg/kg-day 3.0E-01 mg/kg-day NA NA 4.0E-02

Manganese 5.70E+02 mg/kg 5.70E+02 mglkg M 2.4E-04 mg/kg-day 7.0E-02 mg/kg-day NA NA 3.5E·03

Vanadium 3.45E+01 mg/kg 3.45E+01 mg/kg M 1.5E-05 mg/kg-day 1.0E-03 mglkg-day NA NA 1.5E-02

(total) 8.3E-02

Dermal Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mg/kg M 9.3E-08 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg M 1.9E-07 mg/kg-day mg/kg-day NA NA

Benzo(b)f1uoranlhene 3.10E+OO mg/kg 3. 1OE+OO mg/kg M 2.3E-07 mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene 8.l4E-Ol mg/kg 8.l4E-Ol mglkg M 6.0E-08 mg/kg-day mg/kg-day NA NA

Indeno(l,2,3-cd)pyrene 2.83E+OO mg/kg 2.83E+OO mg/kg M 2.1E-07 mg/kg-day mg/kg-day NA NA

Aroclor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 4.0E-08 mg/kg-day mg/kg-day NA NA

Aluminum 1.88E+04 mg/kg 1.88E+04 mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA NA

Arsenic 1.l0E+Ot mg/kg 1.10E+01 mg/kg M 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 6.2E-04

Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 7.1E-1O mg/kg-day 2.5E-05 mg/kg-day NA NA 2.9E·05

Iron 2.79E+04 mg/kg 2.79E+04 mglkg M mg/kg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mg/kg 5.70E+02 mg/kg M mg/kg-day 2.8E·03 mg/kg-day NA NA

Vanadium 3.45E+01 mg/kg 3.45E+Ol mg/kg M mg/kg-day 2.6E-05 mg/kg-day NA NA

(total) 6.5E-04

Total Hazard Index Across All Exposure RouteslPathways 8.4E-02

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

Dermal Absorption Fraction from Soil(ABS) (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals· not evaluated for dermal contact with sailor sediment
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TABLE 7.4a· CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario TImeframe: Current/Future

Medium: Sunace Soil

Exposure Medium: Sunace Soil

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg .M 5.2E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.1E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3. 1OE+OO mglkg M 1.3E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-01 mglkg 8:14E-01 mglkg M 3.4E-08 mglkg-day mglkg-day NA NA

Indeno( 1,2,3-cd)pyrene 2.B3E+OO mglkg 2.83E+OO mglkg M 1.2E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-01 mglkg 5.00E-01 mglkg M 2.1E-08 mglkg-day mglkg-day NA NA

Aluminum 1.B8E+04 mglkg 1.88E+04 mglkg M 7.8E-04 mglkg-day 1.0E+OO mglkg-day NA NA 7.8E-04

Arsenic 1.10E+01 mglkg 1.10E+01 mglkg M 4.6E-07 mglkg-day 3.0E-04 mglkg-day NA NA 1.5E-03

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 5.2E-OB mglkg-day 5.0E-04 mglkg-day NA NA 1.0E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 1.2E-03 mglkg-day 3.0E-01 mglkg-day NA NA 3.9E-03

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 2.4E-05 mglkg-day 7.0E-02 mglkg-day NA NA 3.4E-04

Vanadium 3.45E+01 mglkg 3.45E+01 mglkg M 1.4E-06 mglkg-day 1.0E-03 mglkg-day NA NA 1.4E-03

(total) 8.0E-03

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.7E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 3.4E-08 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 4.1E-08 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene B.14E-01 mglkg 8.14E-01 mglkg M 1.1E-08 mglkg-day mglkg-day NA NA

Indeno( 1,2,3-cd)pyrene 2.83E+OO mglkg 2.B3E+OO mglkg M 3.8E-OB mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-01 mglkg 5.00E-01 mglkg M 7.2E-09 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+01 mglkg 1.10E+01 _ mglkg M 3.4E-OB mglkg-day 3.0E-04 mglkg-day NA NA 1.1E-04

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.3E-10 mglkg-day 2.5E-05 mglkg-day NA NA 5.2E-06

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-01 mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+01 mglkg 3.45E+01 mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 1.2E-04

Total Hazard Index Across All Exposure RouteslPathways 8.1E-03

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

Demnal Absorption Fraction from Soil(ABSl (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for demnal contact with sailor sediment
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TABLE 7.5a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soli

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene L26E+OO mglkg 1.26E+OO mglkg M 3.0E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 6.1E-07 mglkg-day mglkg-day NA NA

Benzo(b)fiuoranthene 3.10E+OO mglkg 3. 1OE+OO mglkg M 7.4E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-01 mglkg 8.14E-Ol mglkg M 1.9E-07 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 6.7E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-01 mglkg 5,OOE-Ol mglkg M L2E-07 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 4.5E-03 mglkg-day 1.0E+OO mglkg-day NA NA 4.5E-03

Arsenic 1.10E+Ol mglkg 1.10E+01 mglkg M 2.6E-06 mglkg-day 3.0E-04 mglkg-day NA NA 8.7E-03

Cadmium L26E+OO mglkg 1.26E+OO mglkg M 3.0E-07 mglkg-day 5.0E-04 mglkg-day NA NA 6.0E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 6.6E-03 mglkg-day 3.0E-Ol mglkg-day NA NA 2.2E-02

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 1.4E-04 mglkg-day 7.0E-02 mglkg-day NA NA L9E-03

Vanadium 3.45E+01 mglkg 3.45E+Ol mglkg M 8.2E-06 mglkg-day LOE-03 mglkg-day NA NA 8.2E-03

(total) . 4.6E-02

Dennal Benzo(a)anthracene 1.26E+OO . mglkg L26E+OO mglkg M 1.0E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 2.1E-07 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 3.10E+OO mglkg 3. 1OE+OO mglkg M 2.5E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E·01 mglkg 8.14E-Ol mglkg M 6.6E-08 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 2.3E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-01 mglkg 5.00E-Ol mglkg M 4.4E-08 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day LOE+OO mglkg-day NA NA

Arsenic 1.10E+01 mglkg 1.10E+01 mglkg M 2.1E-07 mglkg-day . 3.0E-04 mglkg-day NA NA 6.9E-04

Cadmium L26E+OO mglkg L26E+OO mglkg M 7.9E-l0 mglkg-day 2.5E-05 mglkg-day NA NA 3.2E-05

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+01 mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 7.2E-04

Total Hazard Index Across All Exposure RouteslPathways 4.7E-02
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC seiected for hazard calculation.

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS· 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 7.6a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mg/kg M 3.2E-OB mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.S6E+OO mg/kg 2.S6E+OO mg/kg M .6.SE-OB mg/kg-day mg/kg-day NA NA

Benzo(b)fluoranthene 3.10E+OO mg/kg 3.10E+OO mg/kg M 7.9E·OB mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene B.14E-01 mg/kg B.14E-01 mg/kg M 2.1E-OB mg/kg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 2.B3E+OO mg/kg 2.B3E+OO mg/kg M 7.2E-OB mg/kg-day mg/kg-day NA NA

Aroclor-1260 S.OOE-01 mg/kg S.OOE-01 mg/kg M 1.3E-OB mg/kg-day mg/kg-day NA NA

Aluminum 1.BBE+04 mg/kg 1.BBE+04 mg/kg M 4.BE-04 mg/kg-day 1.0E+OO mg/kg-day NA NA 4.BE-04

Arsenic 1.10E+01 mg/kg 1.10E+01 mg/kg M 2.BE-07 mg/kg-day 3.0E-04 mg/kg-day NA NA 9.3E-04

Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 3.2E-OB mg/kg-day S.OE-04 mg/kg-day NA NA 6.4E-OS

Iron 2.79E+04 mg/kg 2.79E+04 mg/kg M 7.1E-04 mg/kg-day 3.0E-01 mg/kg-day NA NA 2.4E-03

Manganese S.70E+02 mg/kg S.70E+02 mg/kg M 1.SE-OS mg/kg-day 7.0E-02 mg/kg-day NA NA 2.1E-04

Vanadium 3.4SE+01 mg/kg 3.4SE+01 mg/kg M B.BE-07 mg/kg-day 1.0E-03 mg/kg-day NA NA B.BE-04

(total) 4.9E·03

Dermal Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mg/kg M l.SE-OB mglkg-day mg/kg-day NA NA

Benzo(a)pyrene 2.S6E+OO mg/kg 2.S6E+OO mg/kg M 3.1E-OB mg/kg-day mg/kg-day NA NA

Benzo(b)fluoranthene 3. 1OE+OO mg/kg 3.10E+OO mg/kg M 3.7E-OB mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene B.14E-01 mg/kg B.14E-01 mg/kg M 9.BE-09 mg/kg-day mg/kg-day NA NA

Indeno(1.2.3-cd)pyrene 2.B3E+OO mg/kg 2.B3E+OO mg/kg M 3.4E-OB mg/kg-day mg/kg-day NA NA

Aroclor-1260 S.OOE-01 mg/kg S.OOE-01 mg/kg M 6.SE-09 mg/kg-day mg/kg-day NA NA

Aluminum 1.BBE+04 mg/kg 1.BBE+04 mglkg M mglkg-day 1.0E+OO mg/kg-day NA NA

Arsenic 1.10E+01 mg/kg 1.10E+01 mg/kg M 3.0E-OB mg/kg-day 3.0E-04 mg/kg-day NA NA 1.0E-04

Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 1.2E-10 mg/kg-day 2.SE-OS mg/kg-day NA NA 4.7E-06

Iron 2.79E+04 mg/kg 2.79E+04 mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA NA

Manganese S.70E+02 mg/kg S.70E+02 mg/kg M mg/kg-day 2.BE-03 mg/kg-day NA NA

Vanadium 3.4SE+01 mg/kg 3.4SE+01 mg/kg M mg/kg-day 2.6E-OS mg/kg-day NA NA

(total) 1.lE·04

Total Hazard Index Across All Exposure RouteslPathways 5.0E-03

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

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 7.7a· CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE' SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Tlmeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receplor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Unils

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 5.4E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.1E-05 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 3.l0E+OO mglkg 3.10E+OO mglkg M 1.3E-05 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.l4E-01 mglkg 8.14E-Ol mglkg M 3.5E-06 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 1.2E-05 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-01 mglkg M 2.1E-06 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 8.0E-02 mglkg-day 1.0E+OO mglkg-day NA NA 8.0E-02

Arsenic 1.10E+01 mglkg 1.l0E+01 mglkg M 4.7E-05 mglkg-day 3.0E-04 mglkg-day NA NA 1.6E-Ol

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 5.4E-06 mglkg-day 5.0E-04 mglkg-day NA NA 1.1E-02

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 1.2E-Ol mglkg-day 3.0E-Ol mglkg-day NA NA 4.0E-Ol

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 2.4E-03 mglkg-day 7.0E-02 mglkg-day NA NA 3.5E-02

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 1.5E-04 mglkg-day 1.0E-03 mglkg-day NA NA 1.5E-Ol
(lolal) 8.3E-01

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 7.8E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.6E-06 mglkg·day mglkg-day NA NA

Benzo(b)fluoranlhene 3.10E+OO mglkg 3.10E+OO mglkg M 1.9E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-01 mglkg 8.14E-Ol mglkg M 5.1E-07 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 1.8E-06 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.ODE-01 mglkg M 3.4E-07 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.l0E+01 mglkg 1.l0E+Ol mglkg M 1.6E-06 mglkg-day 3.0E-04 mglkg-day NA NA 5.3E-03

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 6.0E-09 mglkg-day 2.5E-05 mglkg-day NA NA 2.4E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02' mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+Ol mglkg 3.45E+01 mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(tolal) 5.5E-03

Total Hazard Index Across All Exposure RouteslPathways 8.3E-01
(1) Specify Medium-Specific (M) or Roule-Specific (R) EPC selecled for hazard calculation.

Dennal Absorption Fraction from SoiIlABS) (USEPA, July 2004);

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 7.8a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario limeframe: Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
·Concem Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 5.8E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.2E-06 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 1.4E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-Ol . mglkg 8.14E-Ol mglkg M 3.7E-07 mglkg-day mglkg-day NA NA

Indeno(I,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 1.3E-06 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 2.3E-07 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 8.6E'03 mglkg-day 1.0E+OO mglkg-day NA NA 8.6E-03

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 5.0E-06 mglkg-day 3.0E-04 mglkg-day NA NA 1.7E-02

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 5.8E-07 mglkg-day 5.0E-04 mglkg-day NA NA 1.2E-03

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 1.3E-02 mglkg-day 3.0E-Ol mglkg-day NA NA 4.3E-02

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 2.6E-04 mglkg-day 7.0E-02 mglkg-day NA NA 3.7E-03

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 1.6E-05 mglkg-day .1.0E-03 mglkg-day NA NA 1.6E-02

(total) 8.9E-02

Denmal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 8.6E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.7E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 2.1E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 5.5E-08 mglkg-day mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 1.9E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-01 mglkg 5.00E-Ol mglkg M 3.7E-08 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.7E-07 mglkg-day 3.0E-04 mglkg-day NA NA 5.7E-04

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 6.6E-l0 mglkg-day 2.5E-05 mglkg-day NA NA 2.6E-05

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg·day 2.6E-05 mglkg-day NA NA

(total) 6.0E-04

Total Hazard Index Across All Exposure RoutesIPathways 8.9E-02

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

Denmal Absorption Fraction from Soil(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for denmal conlact with soil or sediment
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TABLE 8_2a· CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Maintenance Worker

Receptor Age: Adult

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

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

Concern Value Units Value Units Calculation (1) Units

Ingestion Benzo(alanthracene 1.26E+OO mg/kg 1.26E+OO mg/kg M 3.BE-09 mg/kg-day 7.3E-Ol (mg/kg-day) 2.BE-09

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mg/kg M 7.7E-09 mg/kg-day 7.3E+OO (mg/kg-dayr' 5.6E-OB

Benzo(b)fluoranthene 3. 1OE+OO mg/kg 3. 1OE+OO mglkg M 9.4E-09 mglkg-day 7.3E-Ol (mg/kg-day)' 6.8E-09

Dibenzo(a,h)anthracene 8.14E-Ol mg/kg 8.14E-Ol mglkg M 2.5E-09 mg/kg-day 7.3E+OO (mglkg-day)' 1.8E-08

Indeno(I,2,3-cd)pyrene 2.83E+OO mg/kg 2.83E+OO mg/kg M 8.5E-09 mg/kg-day 7.3E-Ol (mglkg-day)' 6.2E-09

Aroclor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 1.5E-09 mg/kg-day 2.0E+OO (mg/kg-day)' 3.0E-09

Aluminum l.BBE+04 mg/kg 1.88E+04 mg/kg M 5.7E-05 mg/kg-day (mg/kg-day)'

Arsenic 1.10E+Ol mg/kg 1.10E+Ol mg/kg M 3.3E-08 mglkg-day 1.5E+OO (mg/kg-day)' 5.0E-08

Cadmium 1.26E+OO mglkg 1.26E+OO mg/kg M .3.8E-09 mg/kg-day (mg/kg-dayr'

Iron 2.79E+04 mg/kg 2.79E+04 mg/kg ·M 8.4E-05 mg/kg-day (mg/kg-day)'

Manganese 5.70E+02 mg/kg 5.70E+02 mglkg M 1.7E-06 mg/kg-day (mg/kg-dayr'

Vanadium 3.45E+Ol mg/kg 3.45E+Ol mglkg M 1.0E-07 mg/kg-day (mg/kg-dayr'

(total) 1.4E-07

Dermal Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mg/kg M 6.5E-l0 mg/kg-day 7.3E-Ol (mg/kg-day) 4.8E-l0

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.3E-09 mglkg-day 7.3E+OO (mg/kg-day)' 9.7E-09

Benzo(b)fluoranthene 3.10E+OO mg/kg· 3. 1OE+OO mglkg M 1.6E-09 mg/kg-day 7.3E-Ol (mg/kg-day)' 1.2E-09

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mg/kg M 4.2E-l0 mg/kg-day 7.3E+OO (mglkg-day)' 3.1E-09

Indeno(I,2,3-cd)pyrene 2.83E+OO mg/kg 2.B3E+OO ·mg/kg M 1.5E-09 mg/kg-day 7.3E-Ol (mg/kg-day)' 1.IE-09

Aroclor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 2.8E-l0 mg/kg-day 2.0E+OO (mg/kg-day)' 5.6E-l0

Aluminum 1.88E+04 mg/kg 1.88E+04 mg/kg M mglkg-day (mg/kg-day)'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mg/kg M 1.3E-09 mg/kg-day 1.5E+OO (mg/kg-day)' 2.0E-09

Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 5.0E-12 mg/kg-day (mg/kg-day)'

Iron 2.79E+04 mg/kg 2.79E+04 mglkg M mg/kg-day (mg/kg-day)'

Manganese 5.70E+02 mg/kg 5.70E+02 mg/kg M mg/kg-day (mglkg-day)'

Vanadium 3.45E+Ol mg/kg 3.45E+Ol mg/kg M mg/kg-day (mg/kg-day)'

(total) 1.8E-08

Total Risk Across All Exposure Routes/Pathways 1.6E-07

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

Dermal Absorption Fraction from Soil(ABSl (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE S.3a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Occupational Worker

Receptor Age: Adult

Exposure Chemical Mediu\", 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 Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 6.9E-OB mglkg-day 7.3E-Ol (mg/kg-day) 5.1E-OB

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+00 mglkg M 1.4E-07 mglkg-day 7.3E+00 (mglkg-day)" 1.OE-06

Benzo(b)fluoranthene 3.10E+OO mglkg 3. 1OE+OO mglkg M 1.7E-07 mglkg-day 7.3E-Ol (mglkg-day)" 1.2E-07

Dibenzo(a,h)anthracene B.14E-01 mglkg B.14E-Ol mglkg M 4.5E-OB mglkg-day 7.3E+OO (mglkg-day)"' 3.3E-07

Indeno(1,2,3-cd)pyrene 2.B3E+OO mglkg 2.B3E+OO mglkg M 1.6E-07 mglkg-day 7.3E-Ol (mglkg-day)"' 1.1 E-07

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 2.BE-OB mglkg-day 2.0E+00 (mg/kg-day)"' 5.5E-OB

Aluminum 1.BBE+04 mglkg 1.BBE+04 mglkg M 1.OE-03 mglkg-day (mg/kg-day)"

Arsenic 1.10E+Ol mg/kg 1.10E+Ol mg/kg M 6.1E-07 mglkg-day 1.5E+OO (mglkg-day)" 9.lE-07

Cadmium 1.26E+00 mglkg 1.26E+OO mglkg M 6.9E-08 mg/kg-day (mglkg-day)"

Iron 2.79E+04 mg/kg 2.79E+04 mglkg M 1.5E-03 mglkg-day (mg/kg-day)"

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 3.1E-05 mg/kg-day (mglkg-day)"

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 1.9E-06 mglkg-day (mglkg-day)"'

2.6E-06

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+00 mglkg M 1.2E-OB mg/kg-day 7.3E-Ol (mglkg-day)' B.7E-09

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+00 mg/kg M 2.4E-OB mg/kg-day 7.3E+00 (mglkg-dayr' 1.BE-07

Benzo(b)fluoranthene 3.10E+OO mg/kg 3. 1OE+OO mglkg M 2.9E·OB mg/kg-day 7.3E-Ol (mg/kg-day)" 2.1E-OB

Dibenzo(a.h)anthracene B.14E-Ol mg/kg 8.14E·Ol mg/kg M 7.7E-09 mglkg-day 7.3E+OO (mg/kg-day)" 5.6E-OB

Indeno(1,2,3-cd)pyrene 2.B3E+00 mglkg 2.B3E+OO mglkg M 2.7E-OB mg/kg-day 7.3E-Ol (mg/kg-day)" 2.0E-OB

Arodor- i 260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 5.1E-09· mglkg-day 2.0E+00 (mg/kg-day)" 1.0E-OB

Aluminum 1.BBE+04 mg/kg 1.BBE+04 mg/kg M mg/kg-day (mg/kg-day)"

Arsenic 1.10E+Ol mg/kg 1.10E+Ol mglkg M 2.4E-OB mglkg-day 1.5E+OO (mglkg-day)" 3.6E-OB

Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 9.2E-l1 mg/kg-day (mglkg-day)"

Iron 2.79E+04 mg/kg 2.79E+04 mglkg M mg/kg-day (mglkg-day)'

Manganese 5.70E+02 mg/kg 5.70E+02 mglkg M mg/kg-day (mg/kg-day)"

Vanadium 3.45E+Ol mglkg 3.45E+Ol mg/kg M mg/kg-day (mglkg-day)"

3.3E-07

Total Risk Across All Exposure Routes/Pathways 2.9E-06

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

Dermal Absorption Fraction from Soil(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.4a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenUFuture
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Entire Site

Receptor Population: Trespasser
Receptor Age: Adolescent (age 6 - 17)

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 Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mg/kg M 8.2E-09 mglkg-day 7.3E-Ol (mglkg-day) 6.0E-09
Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg 'M 1.7E-08 mg/kg-day 7.3E+OO (mg/kg-day)' 1.2E-07
Benzo(b)fluoranthene 3.10E+OO mg/kg 3. 1OE+OO mg/kg M 2.0E-08 mg/kg-day 7.3E-Ol (mg/kg-day)' 1.5E-08
Dibenzo(a,h)anthracene 8.14E-Ol mg/kg 8.14E-Ol mg/kg M 5.3E-09 mg/kg-day 7.3E+OO (mglkg-day)' 3.9E-08
Indeno(I,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mg/kg M 1.8E-08 mg/kg-day 7.3E-Ol (mg/kg-day)' 1.3E-08
Aroclor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 3.3E-09 mg/kg-day 2.0E+OO (mg/kg-dayr' 6.5E-09
Aluminum 1.88E+04 mg/kg 1.88E+04 mglkg. M 1.2E-04 mg/kg-day (mg/kg-day)'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mg/kg M 7.2E-08 mg/kg-day 1.5E+OO (mg/kg-day)' 1.IE-07
Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 8.2E-09 mg/kg-day (mg/kg-day)'

Iron 2.79E+04 mg/kg 2.79E+04 mglkg M 1.8E-04 mg/kg-day (mg/kg-day)'

Manganese 5.70E+02 mg/kg 5.70E+02 mg/kg M 3.7E-06 mg/kg-day (mg/kg-day)'

Vanadium 3.45E+Ol mg/kg 3.45E+Ol mg/kg M 2.2E-07 mglkg-day (mg/kg-day)'

3.1E-07

Dermal Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mg/kg M 2.6E-09 mg/kg-day 7.3E-Ol (mglkg-day) 1.9E-09
Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg M 5.4E-09 mg/kg-day 7.3E+OO (mg/kg-day)' 3.9E-08
Benzo(b)f1uoranthene 3.10E+OO mglkg 3. 1OE+OO mg/kg M 6.5E-09 mg/kg-day 7.3E-Ol (mg/kg-day)' 4.7E-09
Dibenzo(a,h)anthracene 8.14E-Ol mg/kg 8.14E-Ol mg/kg M 1.7E-09 mglkg·day 7.3E+OO (mglkg-day)"' 1.2E-08
Indeno( l,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mg/kg M 5.9E-09 mg/kg-day 7.3E-Ol (mg/kg-day)' 4.3E-09
Aroclor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 1.1E-09 mg/kg-day 2.0E+OO (mg/kg-day)"' 2.3E-09
Aluminum 1.88E+04 mg/kg 1.88E+04 mglkg M mg/kg-day (mglkg-dayj"'

Arsenic 1.10E+Ol mg/kg 1.10E+01 mg/kg M 5.3E-09 mg/kg-day 1.5E+OO (mg/kg-dayj"' 8.0E-09
Cadmium 1.26E+OO mglkg 1.26E+OO mg/kg M 2.0E-l1 mglkg-day (mg/kg:day)"'

Iron 2.79E+04 mg/kg 2.79E+04 mglkg M mg/kg-day (mg/kg-day)"'

Manganese 5.70E+02 mg/kg 5.70E+02 mg/kg M mg/kg-day (mg/kg-day)"'

Vanadium 3.45E+01 mg/kg 3.45E+Ol mg/kg M mg/kg-day (mg/kg-day)'

7.3E-08
Total Risk Across All Exposure Routes/Pathways 3.8E-07

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

PAHs - 0.13 Arsenic - 0.03 .

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.5a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

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 Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mglkg M 8.5E-09 mglkg-day 7.3E-01 (mglkg-dayj" 6.2E-08

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.7E-08 mg/kg-day 7.3E+OO (mg/kg-dayr' 1.3E-07

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 2.1E-08 mg/kg-day 7.3E-01 (mglkg-dayj"' 1.5E-08

Dibenzo(a,h)anthracene 8.14E-01 mglkg 8.14E-01 mglkg M 5.5E-09 mg/kg-day 7.3E+OO (mglkg-dayj"' 4.0E-08

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mg/kg M lo9E-08 mg/kg-day 7.3E-01 (mg/kg-dayj"' 1.4E-08

Aroclor-1260 5.00E-01 mg/kg 5.00E-01 mg/kg M 3.4E-09 mg/kg-day 2.0E+OO (mg/kg-dayj"' 6.8E-09

Aluminum 1.88E+04 mglkg 1.88E+04 mg/kg M lo3E-04 mg/kg-day (mglkg-dayj"'

Arsenic 1.10E+01 mglkg 1.10E+01 mg/kg M 7.5E-08 mg/kg-day lo5E+OO (mglkg-dayj"' 1.1E-07

Cadmium 1.26E+OO mglkg lo26E+OO mg/kg M 8.5E-09 mglkg-day (mg/kg-dayj"'

Iron 2.79E+04 mg/kg 2.79E+04 mg/kg M 1.9E-04 mglkg-day (mg/kg-dayr'

Manganese 5.70E+02 mg/kg 5.70E+02 mglkg M 3.9E-06 mg/kg-day (mg/kg-dayj"'

Vanadium 3.45E+01 mg/kg 3.45E+01 mglkg M 2.3E-07 mg/kg-day (mglkg-dayj"'

3_BE-07

Dermal Benzo(a)anthracene lo26E+OO mglkg lo26E+OO mglkg M 2.9E-09 mg/kg-day 7.3E-01 (mg/kg-dayj" 2.1E-09

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 6.0E-09 mg/kg-day 7.3E+OO (mg/kg-dayj"' 4.4E-08

Benzo(b)fluoranthene 3.10E+OO mg/kg 3.10E+OO mglkg M 7.2E-09 mg/kg-day 7.3E-01 (mg/kg-dayj"' 5.3E-09

Dibenzo(a,h)anthracene 8.14E-01 mglkg 8.14E-01 mglkg M 1.9E-09 mg/kg-day 7.3E+OO (mglkg-dayj"' 1.4E-08

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mg/kg M 6.6E-09 mg/kg-day 7.3E-01 (mg/kg-dayj"' 4.8E-09

Aroclor-1260 5.00E-01 mg/kg 5.00E-01 mglkg M 1.3E-09 mglkg-day 2.0E+OO (mg/kg-dayj"' 2.5E-09

Aluminum 1.88E+04 mglkg 1.88E+04 mg/kg M mg/kg-day (mglkg-dayj"'

Arsenic 1.10E+01 mg/kg 1.10E+01 mg/kg M 5.9E-09 mg/kg-day lo5E+OO (mg/kg-dayj"' 8.9E-09

Cadmium 1.26E+OO mg/kg lo26E+OO mg/kg M 2.3E-11 mglkg-day (mglkg-dayj"'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mg/kg-day (mg/kg-dayj"'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day (mglkg-dayj"'

Vanadium 3.45E+01 mglkg 3.45E+01 mglkg M mglkg-day (mg/kg-dayj"'

8.1E-08
.......... I_A

~ __ all ___ .....,,- ,... ,,'---- 4_6E-07

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.68 - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site
Receptor Population: Recreational User
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

Concem Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 3.2E-09 mglkg-day 7.3E-Ol (mglkg-dayr 2.3E-09
Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 6.5E-09 mglkg-day 7.3E+OO . (mglkg-dayr' 4.8E-08
Benzo(b)fluoranthene 3. 1OE+OO mglkg 3.10E+OO mglkg M 7.9E-09 mglkg-day 7.3E-Ol (mglkg-dayr' 5.8E-09
Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 2.1E-09 mglkg-day 7.3E+OO (mglkg-dayr' 1.5E-08
Indeno(I,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 7.2E-09 mglkg-day 7.3E-Ol (mglkg-dayr' 5.3E-09
Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 1.3E-09 mglkg-day 2.0E+OO (mglkg-dayr' 2.5E-09
Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 4.8E-05 mglkg-day (mglkg-dayr'

Arsenic 1.1OE+Ol mglkg ·1.10E+Ol mglkg M 2.8E-08 mglkg-day 1.5E+OO (mglkg-dayr' 4.2E-08
Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 3.2E-09 mglkg-day (mglkg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 7.1E-05 mglkg-day (mglkg-dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 1.5E-06 mglkg-day (mglkg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 8.8E-08 mglkg-day (mglk9-dayr'

1.2E-07

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.5E-09 mglkg-day 7.3E-Ol (mglkg-daYr 1.IE-09
Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 3.1E-09 mglkg-day 7.3E+OO (mglkg-dayr' 2.2E-08
Benzo(b)fluoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 3.7E-09 mglkg-day 7.3E-Ol (mglkg-dayr' 2.7E-09
Dibenzo(a,h)anthracene 8.14E-01 mglkg 8.14E-Ol mglkg M 9.8E-l0 mglkg-day 7.3E+OO (mglkg·dayr' 7.1E-09
Indeno(I,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 3.4E-09 mglkg-day 7.3E-Ol (mglkg-dayr' 2.5E-09
Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 6.5E-l0 mglkg-day .2.0E+OO (mglkg-dayr' 1.3E-09
Aluminum 1.88E+04 mglkg 1.88E+04 mg/kg M mglkg-day (mglkg-dayr'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 3.0E-09 mglkg-day 1.5E+OO (mglkg-dayr' 4.6E-09
Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.2E-ll mglkg-day (mglkg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day (mglkg·dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day (mglkg-dayr'

Vanadium 3.45E+Ol mglk9 3.45E+Ol mglkg M mglkg-day (mglkg-dayr'

4.2E-08
.. - ...

1.6E-07

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.7a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

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
Concem Value Units Value Units Calculation (I) Units

Ingestion Benzo{a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.5E-07 mglkg-day 7.3E-Ol (mg/kg-aay) 1.IE-07
Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 3.1E-07 mglkg-day 7.3E+OO (mglkg-dayr' 2.3E-06
Benzo(b)fluoranthene 3. 1OE+OO mglkg 3. 1OE+OO mglkg M 3.8E-07 mglkg-day 7.3E-Ol {mglkg-dayr' 2.8E-07
Dibenzola,h)anth racene 8.14E-Ol mglkg 8.14E-Ol mglkg M 9.9E-08 mglkg-day 7.3E+OO (mglkg-dayr' 7.3E-07
Indeno{I,2.3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 3.5E-07 mglkg-day 7.3E-Ol {mglkg-dayr' 2.5E-07

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 6. 1E-08 mglkg-day 2.0E+OO {mglkg-dayr' 1.2E-07

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 2.3E-03 mglkg-day {mglkg-dayr'

Arsenic 1.10E+Ol mglkg I.IOE+Ol mglkg M 1.3E-06 mglkg-day 1.5E+OO {mglkg-dayr' 2.0E-06
Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.5E-07 mglkg-day (mglkg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 3.4E-03 mglkg-day (mglkg-dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 7.0E-05 mglkg-day (mglkg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 4.2E-06 mglkg-day (mglkg-dayr'

5.8E-06

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 2.2E-08 mglkg-day 7.3E-Ol (mglkg-daYr 1.6E-08

Benzo(a)pyrene . 2.56E+OO mglkg 2.56E+OO mglkg M 4.6E-08 mglkg-day 7.3E+OO (mglkg-dayr' 3.3E-07

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 5.5E-08 mglkg-day 7.3E-Ol (mglkg·dayr' 4.0E-08

Dibenzo{a,hlanthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M I.4E-08 mglkg-day 7.3E+OO {mglkg-dayr' 1.1E-07

Indeno(I.2.3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 5.0E-08 mglkg-day 7.3E-Ol {mglkg-dayr' 3.7E-08

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 9.6E-09 mglkg-day 2.0E+OO (mglkg-dayr' 1.9E-08

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg·day {mglkg-dayr'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 4.5E-08 mglkg-day 1.5E+OO (mglkg-dayr' 6.8E-08

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.7E-1O mglkg-day (mglkg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day (mglkg-dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day (mglkg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day (mglkg-dayr'

6.2E-07

Total Risk Across All Exposure Routes/Pathways 6.4E-06

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment

SWMU15SurfaceSoilCalcsCTE.xls Table8 12/7/20092:13 PM



TABLE 8.8a - CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPe 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 Benzo(a)anthracene lo26E+OO mg/kg 1.26E+OO mg/kg M 5.BE-OB mg/kg-day 7.3E-Ol tmQlKg-day), 4.2E-OB

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg M lo2E-07 mg/kg-day 7.3E+OO (mglkg-dayr' B.6E-07

Benzo(b)fluoranthene 3. 1OE+OO mglkg 3.10E+OO mg/kg M I.4E-07 mg/kg-day 7.3E-Ol (mg/kg-dayr' loOE-07

Dibenzo(a,h)anthracene B.14E-Ol mg/kg B.14E-Ol mglkg M 3.7E-OB mg/kg-day 7.3E+OO (mglkg-day)" 2.7E-07

Indeno(I,2,3-cd)pyrene 2.B3E+OO mg/kg 2.B3E+OO mg/kg M 1.3E-07 mg/kg-day 7.3E-Ol (mg/kg-dayr' 9.5E-OB

Arodor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 2.3E-OB mg/kg-day 2.0E+OO (mglkg-day)" 4.6E-OB

Aluminum loBBE+04 mg/kg I.BBE+04 mg/kg M B.6E-04 mg/kg-day (mg/kg-dayr'

Arsenic 1.10E+Ol mg/kg lol0E+Ol mg/kg M 5.0E-07 mg/kg-day lo5E+OO (mg/kg-day)" 7.6E-07

Cadmium lo26E+OO mg/kg lo26E+OO mglkg M 5.BE-OB mglkg-day (mglkg-day)"

Iron 2.79E+04 mg/kg 2.79E+04 mg/kg M lo3E-03 mg/kg-day (mg/kg-day)"

Manganese 5.70E+02 mg/kg 5.70E+02 mg/kg M 2.6E-05 mg/kg-day (mg/kg-day)"

Vanadium 3.45E+01 mglkg 3.45E+Ol mglkg M 1.6E-06 mg/kg-day (mglkg-day)"

2_2E-06

Dermal Benzo(a)anthracene lo26E+OO mg/kg 1.26E+OO mg/kg M B.6E-09 mglkg-day 7.3E-Ol (mglkg-day)' 6.2E-09

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mglkg M lo7E-OB mg/kg-day 7.3E+OO (mglkg-day)" 1.3E-07

Benzo(b)fluoranthene 3.l0E+OO mglkg 3.l0E+OO mglkg M 2.1E-OB mg/kg-day 7.3E-01 (mglkg-day)" 1.5E-OB

Dibenzo(a,h)anthracene B.14E-Ol mglkg B.14E-Ol mglkg M 5.5E-09 mg/kg-day 7.3E+OO (mglkg-day)" 4.0E-OB

Indena(1,2,3-cd)pyrene 2.B3E+OO mglkg 2.B3E+OO mg/kg M 1.9E-OB mg/kg-day 7.3E-Ol (mg/kg-day)" l.4E-OB

Arodor-1260 5.00E-Ol mglkg 5.00E-Ol mg/kg M 3.7E-09 mg/kg-day 2.0E+OO (mg/kg-day)" 7.3E-09

Aluminum 1.BBE+04 mglkg loBBE+04 mg/kg M mg/kg-day (mg/kg-day)"

Arsenic 1.10E+Ol mglkg lol0E+Ol mglkg M 1.7E-OB mglkg-day lo5E+OO (mglkg-day)" 2.6E-OB

Cadmium 1.26E+OO mglkg lo26E+OO mg/kg M 6.6E-ll mg/kg-day (mg/kg-day)"

Iron 2.79E+04 mglkg 2.79E+04 mg/kg M mg/kg-day (mglkg-day)"

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mg/kg-day (mglkg-day)"

Vanadium 3.45E+Ol mg/kg 3.45E+Ol mg/kg M mg/kg-day (mglkg-day)"

2_4E-07

Total Risk Across All Exposure RouleS/Palhways 2.4E-06

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with sailor sediment
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TABLE 4.2

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF MAINTENANCE WORKERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI'" (mglkg/day) =
IR Ingestion Rate of Soil mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency dayslyear 24 Professional JUdgement 12 Professional Judgement U.S. EPA, December 1989

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993

CF Conversi9" Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging nme (Cancer) days 25,550 U.S. EPA, December 1989 25.550 U.S. EPA, December 1989

AT-N Averaging nme (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mg/1<g 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.02 U.S. EPA, JUly 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA. July 2004 chemical specific U.S. EPA, Juiy 2004

EF Exposure Frequency dayslyear 24 Professional Judgement 12 Professional Judgement

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging nme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging nme (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

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 = 3.35E-08
Noncancer Ingestion Intake - RME = 9.39E-08

Cancer Dermal Intake - RME = 2.21 E-07
Noncancer Dermal Intake - RME = 6.20E-07

SWMU15SurfaceSoilCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake - CTE = 2.35E-08

Cancer Dermal Intake - CTE =3.99E-09
Noncancer Dermal Intake - CTE =3.1 OE-08



TABLE 4.3

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Occupational Worker

Receptor Age: Adutt

Exposure Paramete Parameter Definition Un~s RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI' (mgikg/day) =
fR Ingestion Rate of Soil. mg/day 100 U. S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency dayslyear 250 U.S. EPA, May 1993 219 U,S. EPA, May 1993 U,S. EPA, December 1989

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E·06 U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration In Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-OB U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989 Csoil x CF x SA x AF x ASS x EF x ED

SA Skin Surtace Area cm'/day 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 BWxAT

AF Soil 10 Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.02 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency dayslyear 250 U.S. EPA, May 1993 219 U.S. EPA, May 1993

ED Exposure Duration years 25 U.S. EPA, December 1989 9 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 U.S. EPA, December 1989

1 COl =Chronic Dally Intake

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 = 3.49E-07
Noncancer Ingestion Intake - RME = 9.78E-07

Cancer Dermal Intake - RME = 2.31E-06
Noncancer Dermal Intake - RME = 6.46E-06

SWMU15SurfaceSoilCalcsRME.xls Table4

Cancer Ingestion Intake - CTE =5.51 E-08
Noncancer Ingestion Intake - CTE =4.29E-oi

Cancer Dermal Intake - CTE = 7.27E-08
Noncancer Dermal Intake - CTE =5.66E-07



TABLE 4.4

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Paramete Parameter Definition Uniis RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mglkg 95% UCl or Max U.S. EPA. December 2002 95% UCl or Max U.S. EPA, December 2002 Ingestion CDII') (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 100 U.S. EPA. May 1993 50 U.S. EPA. May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 26 Professional JUdgement 13 Professional JUdgement U.S. EPA, December 1989

ED Exposure Duration years 11 6 - 17 years of age 11 6 - 17 years of age

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 43 U.S. EPA, August 1997 43 U.S. EPA, August 1997

AT-C Averaging nme (Cancer) days 25,550 U.S. EPA, December.1989 25,550 U.S. EPA, December 1989

AT-N Averaging nme (Non-Cancer) days 4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCl or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA, December 2002 DermalCDI (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm'/day 3,280 U.S. EPA, August 1997 3,100 U.S. EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency dayslyear 26 Professional JUdgement 13 Professional Judgement

ED Exposure Duration years 11 6 - 17 years of age 11 6 - 17 years of age

BW Body Weight kg 43 U.S. EPA, August 1997 43 U.S. EPA, August 1997

AT·C Averaging nme (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 4,015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

Daily Intake Calculations
Ingestion Intake = (lR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA xAF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake: RME = 2.60E-08
Noncancer Ingestion Intake - RME = 1.66E-07

Cancer Dermal Intake - RME = 1.71 E-07
Noncancer Dermal Intake - RME =1.09E-06

SWMU15SurfaceSoilCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 6.51 E-09
Noncancer Ingestion Intake - CTE = 4.14E-08

Cancer Dermal Intake - CTE = 1.61 E-08
Noncancer Dermal Intake - CTE = 1.03E-07



TABLE 4.5

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CHILD RECREATIONAL USERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CI'IANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value 'Rationalel Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCl or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA, December 2002 Ingestion CD1 11 } (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 0.5 Professional Judgment 0.5 Professional Judgment BWxAT

EF Exposure Frequency days/vear 52 Professional JUdgment 26 Professional Judgment U.S. EPA, December 1989

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA. December 1989

AT-N Averaging Time (Non-Cancer) days ,2,190 U.S. EPA, December 1989 730 U.S. EPA. December 1989

Dermal Csoil Chemical Concentration in Soil mgJ1<g 95% UCl or Max U.S. EPA, December 2002 95% UCl or Max U.S. EPA. December 2002 Dermal COl'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm'/day 3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) BWxAT

AF Soli to Skin Adherence Factor mg/cm' 0.2 U.S. EPA, July 2004 0.04 U.S. EPA, July 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 52 Professional JUdgment 26 Professional JUdgment

ED Exposure Duration years 6 U.S. EPA, December 1989 2 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA. December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December" 1989 730 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

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 = 8.14E-08
Noncancer Ingestion Intake - RME = 9.50E-07

Cancer Dermal Intake - RME = 5.37E-07
Noncancer Dermal Intake - RME = 6.27E-06

SWMU15SurfaceSoilCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 6.78E-09
Noncancer Ingestion Intake - CTE = 2.37E-07

Cancer Dermal Intake - CTE = 1.79E-08
Noncancer Dermal Intake - CTE = 6.27E-07



TABLE 4.6

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADULT RECREATIONAL USERS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationalel Value Rationalel Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI'" (mg/kg/day) =

IR Ingestion Rate of Soil mg/day 100 U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x .IR x Fi x EF x ED x CF

Fi Fraction Ingested unitless 0.5 Professional Judgment 0.5 Professional judgment BWxAT

EF Exposure Frequency days/year 52 Professional Judgment 26 Professional Judgment U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U_S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI' (mg/kg/day) =

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 9,070 U.S. EPA, August 1997 9,070 U.S. EPA, August 1997 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, JUly 2004 U.S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 52 Professional Judgment 26 Professional judgment

ED Exposure Duration years 24 U.S. EPA, December 1989 7 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

1 COl = Chronic Daily Intake

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-08
Noncancer Ingestion Intake - RME = 1.02E-07

Cancer Dermal Intake - RME = 4.43E-07
Noncancer Dermal Intake - RME = 1,29E-06

SWMU15SurfaceSoilCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 2.54E-09
Noncancer Ingestion Intake - CTE =2.54E-08

Cancer Dermal Intake - CTE = 9.23E-09
Noncancer Dermal Intake - CTE = 9.23E-08



TABLE 4.7

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI" (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 200 U.S. EPA, May 1993 100 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested unltless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 350· U.S. EPA, May 1993 234 U.S. EPA, May 1993 U.S. EPA, December 1989

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989

BW Body Weight kg 15 U.S. EPA. May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S..EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Denmal Csoil Chemical Concentration in Soil mglkg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Dermal CDI(') (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-06 U.S. EPA, December 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surlace Area cm'/day 2,800 U.S. EPA, July 2004 2.800 U.S, EPA, July 2004 BWxAT

AF Soil to Skin Adherence Factor mglcm' 0.2 U,S. EPA, July 2004 0.04 U.S, EPA, July 2004 U,S. EPA, December 1989

ABS Dermal Absorption Factor (Solid) unitless chemical specific U.S, EPA, July 2004 chemical specific U.S, EPA, July 2004

EF Exposure Frequency days/year 350 U.S, EPA, May 1993 234 U.S, EPA, May 1993

ED Exposure Duration years 6 U.S. EPA, December 1989 2 U,S, EPA, December 1989

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S, EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S, EPA, December 1989 25,550 U.S, EPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 U,S. EPA. December 1989

1 COl = Chronic Daily Intake

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
Noncancer Ingestion Intake - RME =1.28E-05

Cancer Dermal Intake - RME = 3.07E-06
Noncancer Dermal Intake - RME ::, 3.58E-05

SWMU 15SurfaceSoilCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake - CTE = 4.27E-06

Cancer Dermal Intake - CTE = 1.37E-07
Noncancer Dermal Intake - CTE =4.79E-06



TABLE 4.8

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Paramete Param eter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA, December 2002 Ingestion CDI(') (mg/kg/day) =
IR Ingestion Rate of Soil mg/day 100' U.S. EPA, May 1993 50 U.S. EPA, May 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingesled unitless 1.0 U.S. EPA, May 1993 1.0 U.S. EPA, May 1993 BWxAT

EF Exposure Frequency days/year 350 U.S. EPA, May 1993 234 U.S. EPA, May 1993 U.S. EPA, December 1989

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

CF Conversion Factor kg/mg 1.0E-OB U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989

BW Body Weighl kg 70 U.S. EPA. May 1993 70 U.S. EPA, May 1993

AT-C Averaging lime (Cancer) days 25,550 U.S. EPA, December 1989 25,550 U.S. EPA, December 1989

AT-N Averaging lime (Non·Cancer) days 8,760 U.S. EPA, December 1989 2,555' U.S. EPA, December 1989

Dennal Csoil Chemical Concentration in Soil mg/kg 95% UCL or Max U.S. EPA, December 2002 95% UCL or Max U.S. EPA. December 2002 Dennal CDI'" (mg/kg/day) =
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA, December 1989 1.0E-OB U.S. EPA, December 1989 Csoil x CF x SA x AF x ASS x EF x ED

SA Skin Surface Area cm'/day 5,700 U.S. EPA, July 2004 5,700 U.S. EPA, July 2004 BWxAT

AF Soil 10 Skin Adherence Factor mglcm' 0.07 U.S. EPA, July 2004 0.01 U.S. EPA, July 2004 U.S. EPA, December 1989

ASS Dermal Absorption Faclor (Solid) unitless chemical specific U.S. EPA, July 2004 chemical specific U.S. EPA, July 2004

EF Exposure Frequency days/year 350 U.S. EPA, May 1993 234 U.S. EPA, May 1993

ED Exposure Duration years 24 U.S. EPA, December 1989 7 U.S. EPA, December 1989

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging lime (Cancer) days 25,550 U.S. EPA, December 1989 . 25,550 U.S. EPA, December 1989

AT-N Averaging lime (Non-Cancer) days 8,760 U.S. EPA, December 1989 2.555 U.S. EPA. December 1989

COl =Chronic Daily Intake

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 = 4.70E-07
Noncancer Ingestion Intake - RME =1.37E-06

Cancer Dermal Intake - RME =1.87E-06
Noncancer Dermal Intake - RME =5,47E-06

SWMU15SurfaceSoilCalcsRME.xls Table4

Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake - CTE = 4.58E-07

Cancer Dermal Intake - CTE = 5.22E-08
Noncancer Dermal Intake - CTE = 5.22E-07



TABLE 7.2 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario llmeframe: CurrenVFuture
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Maintenance Worker
Receptor Age: Adult

\

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1,26E+OO mglkg 1.26E+OO mglkg M 1.2E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 2.4E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 2.9E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-01 mglkg 8.14E-01 mglkg M 7.6E-08 mglkg-day mglkg-day NA NA

Indeno( l,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 2.7E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-01 mglkg 5.00E-01 mglkg M 4.7E-08 mglkg-day mglkg-day NA NA

Aluminum 1,88E+04 mglkg 1.88E+04 mglkg M 1.8E-03 mglkg-day 1,OE+OO mglkg-day NA NA 1,8E-03

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.0E-06 mglkg-day 3.0E-04 mglkg-day NA NA 3.4E-03

. Cadmium 1.26E+OO mglkg 1,26E+OO mglkg M 1,2E-07 mglkg-day 5.0E-04 mglkg-day NA NA 2.4E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 2.6E-03 mglkg-day 3.0E-Ol· mglkg-day NA NA 8.7E-03

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 5.4E-05 mglkg-day 7.0E-02 mglkg-day NA NA 7.6E-04

Vanadium 3.45E+01 mglkg 3.45E+01 mglkg M 3.2E-06 mglkg-day 1.0E-03 mglkg-day NA NA 3.2E-03

(total) 1.8E-02

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1,26E+OO mglkg M 1,OE-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO .mglkg 2.56E+OO mglkg M 2.1E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 2.5E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 6.6E-08 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 2.3E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 4.3E-08 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+Ol mglkg 1.10E+01 mglkg M 2.0E-07 mglkg-day 3.0E-04 mglkg-day NA NA 6.8E-04

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 7.8E-10 mglkg-day 2.5E-05 mglkg-day NA NA 3.1E-05

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E~01 mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+01 mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 7,lE-04

Total Hazard Index Across All Exposure RoutesIPathways 1.9E-02

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

Dermal Absorption Fraction from SoiI(ABS) (USEPA, July 2004):

PAHs - 0.13 Arsenic· 0.03

PCBS·0.14 Cadmium· 0.001

Other Metals· not evaluated for dermal contact with sailor sediment

SWMU 15SurfaceSoilCalcsRME.xls Table? 12n12009 2:13 PM



TABLE 7.3 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current'Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site
Receptor Population: Occupational Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Roule EPC Intake Inlake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M l.2E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.S6E+OO mglkg 2.56E+OO mglkg M 2.SE-06 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene 3.l0E+OO mglkg 3. 1OE+OO mglkg M 3.0E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene B.l4E-Ol mglkg B.14E-Ol mglkg M B.OE-07 mglkg-day mglkg-day NA NA

Indeno(l,2,3-cd)pyrene 2.B3E+OO mglkg 2.83E+OO mglkg M 2.BE-06 mglkg-day mglkg-day NA NA

Aroclor-l260 S.OOE-Ol mglkg S.OOE-Ol mglkg M 4.9E-07 mglkg-day mglkg-day NA NA

Aluminum I.BBE+04 mglkg I.BBE+04 mglkg M l.BE-02 mglkg-day l.0E+OO mglkg-day NA NA l.BE-02

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.1E-OS mglkg-day 3.0E-04 mglkg-day NA NA 3.6E·02

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.2E-06 mglkg-day S.OE-04 mglkg-day NA NA 2.SE·03

Iron 2.79E+04 mgikg 2.79E+04 mglkg M 2.7E-02 mglkg-day 3.0E-Ol mglkg-day NA NA 9.1E-02

Manganese S.70E+02 mglkg S.70E+02 • mglkg M S.6E-04 mglkg-day 7.0E-02 mglkg-day NA NA B.OE-03

Vanadium 3.4SE+Ol mglkg 3.4SE+Ol mglkg M 3.4E-OS mglkg·day l.0E-03 mglkg-day NA NA 3.4E-02

(lolal) 1.9E-Ol

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.1E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M 2.1E-06 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 3.l0E+OO mglkg 3.l0E+OO mglkg M 2.6E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anlhracene B.14E·Ol mglkg B.14E-Ol mglkg M 6.BE-07 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.B3E+OO mglkg 2.B3E+OO mglkg M 2.4E-06 mglkg-day .' mglkg-day NA NA

Aroclor-1260 S:OOE-Ol mglkg S.OOE-Ol mglkg M 4.SE-07 mglkg-day mglkg-day NA NA

Aluminum l.BBE+04 mglkg l.BBE+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic l.10E+Ol mglkg 1.10E+Ol mglkg M 2.1E-06 mglkg·day 3.0E-04 mglkg-day NA NA 7.1E-03

Cadmium 1.26E+OO mglkg l.26E+OO mglkg M B.1E-09 mglkg-day 2.SE·OS mglkg-day NA NA 3.3E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese S.70E+02 mglkg S.70E+02 mglkg M mglkg-day 2.BE-03 mglkg-day NA NA

Vanadium 3.4SE+Ol mglkg 3.4SE+Ol mglkg M mglkg-day 2.6E-OS mglkg-day NA NA

(total) 7.4E-03

Total Hazard Index Across All Exposure RouteslPathways 2.0E-01

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

Denmal Absorption Fraction from Soil(ABSl (USEPA, July 2004):

PAHs - 0.13 Arsenic· 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals· not evaluated for dermal contact with sailor sediment

SWMU 15SurfaceSoilCalcsRME.xls Table? 1WI2009 2:13 PM



TABLE 7.4 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Surlace Soil

Exposure Medium: Surlace Soil

Exposure Point: Entire Site

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Roule of Potential EPC EPC .EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 2.1E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M 4.2E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M S.lE-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anlhracene 8.14E-01 mglkg 8,14E-Ol mglkg M 1,3E-07 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 4,7E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 S.OOE-Ol mglkg S.OOE-01 mglkg M 8.3E-08 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 3.1E-03 mglkg-day 1.0E+OO mglkg-day NA NA 3.1E-03

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.8E-06 mglkg-day 3,OE-04 mglkg-day NA NA 6.1E-03

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 2.1E-07 mglkg:day S.OE-04 mglkg-day NA NA 4.2E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 4.6E-03 mglkg-day 3.0E-Ol mglkg-day NA NA 1.SE-02

Manganese S.70E+02 mglkg S.70E+02 mglkg M 9.4E-OS mglkg-day 7.0E-02 mglkg-day NA NA 1.3E-03

Vanadium 3.4SE+Ol mglkg 3.4SE+01 mglkg M S.7E-06 mglkg-day 1.0E-03 mglkg-day NA NA S.7E-03

(total) 3.2E-02

Dermal Benzo(a)anlhracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.8E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M 3.6E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene 3.1OE+OO mglkg 3.10E+OO mglkg M 4.4E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-01 mglkg 8.14E-Ol mglkg M 1.lE-07 mglkg-day mglkg-day NA NA

Indeno(1,2.3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 4.0E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 S.OOE-Ol mglkg S.OOE-Ol mglkg M 7.6E-08 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+01 mglkg 1.10E+Ol mglkg M 3.6E-07 mglkg-day 3.0E·04 mglkg-day NA NA 1.2E-03

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.4E-09 mglkg·day 2.SE-OS mglkg-day NA NA S.SE-OS

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese S.70E+02 mglkg S.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.4SE+Ol mglkg 3.4SE+Ol mglkg M mglkg-day 2.6E-OS mglkg-day NA NA

(total) 1.3E-03

Total Hazard Index Across All Exposure RouteslPathways 3.3E-02

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

Denmal Absorption Fraction from SoilfABS) (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03.

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for denmal contact with soil or sediment
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TABLE 7.5 - REASONABLE MAXIMUM EXPOSURE (RME) .
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User
Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose- Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.2E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 2.4E-06 mglkg-day m9lkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3. 1OE+OO mglkg M 2.9E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 7.7E-07 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 2.7E-06 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 4.7E-07 mglkg-day mglkg-day NA' NA

Aluminum 1.88E+04 mglkg 1.86E+04 mglkg M 1.8E-02 mglkg-day 1.0E+OO mglkg-day NA· NA 1.8E-02

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.0E-05 mglkg-day 3.0E-04 mglkg-day NA NA 3.5E-02

Cadmium 1.26E+OO mglkg 1.28E+OO mglkg M 1.2E-06 mglkg-day 5.0E-04 mglkg-day NA NA 2.4E-03

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 2.7E-02 mglkg-day 3.0E-Ol mglkg-day NA NA 8.8E-02

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 5.4E-04 mglkg-day 7.0E-02 mglkg-day NA NA 7.7E-03

Vanadium 3.45E+01 mglkg 3.45E+Ol mglkg M 3.3E-05 mglkg-day 1.0E-03 mglkg-day NA NA 3.3E-02

(total) 1.8E-01

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.0E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 2.1E-06 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.1OE+OO mglkg M 2.5E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 6.6E-07 mglkg-day mglkg-day NA NA

Indeno(1,2.3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 2.3E-06 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 4.4E-07 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 2.1E-06 mglkg-day 3.0E-04 mglkg-day NA NA 6.9E-03

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 7.9E-09 mglkg-day 2.5E-05 mglkg-day NA NA 3.2E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 7.2E-03

Total Hazard Index Across All Exposure RouteslPathways 1.9E,01

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

Denmal Absorption Fraction from Soil(ABS) (USEPA, July 2004):

PAHs - 0,13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for denmal contact with soil or sediment
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TABLE 7.6 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

SCenario Timeframe: Future
Medium: Suriace Soil

Exposure Medium: Suriace Soil

Exposure Point: Entire Site
Receptor Population: Recreational User
Receplor Age: Adult

Exposure Chemical Medium Medium Roule Roule EPC Inlake Intake Reference Reference . Reference Reference Hazard

Roule of Potential EPC EPC EPC EPC Selecled (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anlhracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.3E-07 mglkg-.day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 2.6E-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene 3.10E+OO mglkg 3.10E+OO mglkg M 3.2E-07 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anlhracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 8.3E-08 mglkg-day mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 2.9E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 5.1E-08 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 1.9E-03 mglkg-day 1.0E+OO mglkg-day NA NA 1.9E-03

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.1E-06 mglkg-day 3.0E-04 mglkg-day NA NA 3.7E-03

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.3E-07 mglkg-day 5.0E-04 mglkg-day NA NA 2.6E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 2.8E-03 mglkg-day 3.0E-Ol mglkg-day NA NA 9.5E-03

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 5.8E-05 mglkg-day 7.0E-02 mglkg-day NA NA 8.3E-04

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 3.5E-06 mglkg-day 1.0E-03 mglkg-day NA NA 3.5E-03

(lotal) 2.0E-02

Dermal Benzo(a)anlhracene 1.26E+OO mglkg 1.26E+OO mglkg M 2.1E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 4.3E-07 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 5.2E-07 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 1.4E-07 mglkg-day - mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 4.8E-07 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 9.0E-08 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 4.3E-07 mglkg-day 3.0E-04 mglkg-day NA NA I.4E-03

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.6E-09 mglkg-day 2.5E-05 mglkg-day NA NA 6.5E-05

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(Iolal) 1.5E-OO

Total Hazard Index Across All Exposure RouteslPathways 2.1E-02

(1) Specify Medium-Specific (M) or Roule-Specific (R) EPC selecled for hazard calculalion.

Dermal Absorption Fraction from Soil(ABSI (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 7.7 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario limeframe: Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site
Receptor Population: Residents

Receptor Age: Child

Exposure Chemical Medium Medium Roule Route EPC Inlake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selecled (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quolient

Concern Value Units Value Unils for Hazard Units Units
Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg L26E+OO mglkg M L6E-OS mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M 3.3E-OS mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 3.10E+OO mglkg 3. 1OE+OO mglkg M 4.0E-OS mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene B.14E-Ol mglkg B.14E-Ol mglkg M 1.0E-OS mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.B3E+OO mglkg 2.B3E+OO mglkg M 3.6E-OS mglkg-day mglkg-day NA NA

Aroclor-1260 S.OOE-Ol mglkg S.OOE-01 . mglkg M 6.4E-06 mglkg-day mglkg-day NA NA

Aluminum 1.BBE+04 mglkg 1.BBE+04 mglkg M 2.4E-Ol mglkg-day 1.0E+OO mglkg-day NA NA 2.4E-Ol

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.4E-04 mglkg-day 3.0E-04 mglkg-day NA NA 4.7E-Ol

Cadmium 1.26E+OO mglkg L26E+OO mglkg M 1.6E-OS mglkg-day S.OE-04 mglkg-day NA NA 3.2E-02

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 3.6E-01 mglkg-day 3.0E-Ol mglkg-day NA NA 1.2E+OO

Manganese S.70E+02 mglkg S.70E+02 mglkg M 7.3E-03 mglkg-day 7.0E-02 mglkg-day NA NA 1.0E-Ol

Vanadium 3.4SE+01 mglkg 3.4SE+Ol mglkg M 4.4E-04 mglkg-day LOE-03 mglkg-day NA NA 4.4E-Ol

(lolal) 2.SE+OO

Dermal Benzo(a)anthracene 1.26E+OO mglkg L26E+OO mglkg M S.9E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M L2E-OS mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 3.10E+OO mglkg 3. 1OE+OO mglkg M l.4E-OS mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene B.14E-Ol mglkg B.14E-Ol mglkg M 3.BE·06 mglkg-day mglkg-day NA NA

Indeno(1,2,3·cd)pyrene 2.B3E+OO mglkg 2.B3E+OO mglkg M L3E-OS mglkg-day mglkg-day NA NA

Aroclor-1260 S.OOE-Ol mglkg S.OOE-Ol mglkg M 2.5E-06 mglkg-day mglkg-day NA NA

Aluminum LBBE+04 mglkg 1.BBE+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+Ol mglkg 1.l0E+Ol mglkg M 1.2E-OS mglkg-day 3.0E-04 mglkg-day NA NA 3.9E-02

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 4.5E-OB mglkg-day 2.SE-05 mglkg-day NA NA LBE-03

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg. 5.70E+02 mglkg M mglkg-day 2.BE-03 mglkg-day NA NA

Vanadium 3.45E+01 mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(lotal) 4.1E·02

Total Hazard Index Across,AII Exposure RouteslPathways 2.5E+OO

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

Dermal Absorption Fraction from Soil(ABSl fUSEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS· 0.14 Cadmium - 0.001

Other Metals· not evaluated for dermal contact w~h sailor sediment
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TABLE 7.8· REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

SCenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site
Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.7E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 3.5E-06 mglkg-day mglkg-day NA NA

Benzo(bjfluoranthene 3.l0E+OO mglkg 3.10E+OO· mglkg M 4.2E-06 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anthracene 6.l4E-Ol mglkg 8.14E-Ol mglkg M 1.1E-06 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 3.9E·06 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 6.6E-07 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 2.6E-02 mglkg-day 1.0E+OO mglkg-day NA NA 2.6E-02

Arsenic 1.10E+Ol mglkg 1.l0E+Ol mglkg M 1.5E-05 mglkg-day 3.0E-04 mglkg-day NA NA 5.0E-02

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 1.7E-06 mglkg-day 5.0E-04 mglkg-day NA NA 3.5E-03

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 3.8E-02 mglkg-day 3.0E-Ol mglkg-day NA NA 1.3E-Ol

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 7.8E-04 mglkg-day 7.0E-02 mglkg-day NA NA 1.1E-02

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 4.7E-05 mglkg-day 1.0E-03 mglkg-day NA NA 4.7E-02

(total) 2.7E-01

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 9.0E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 1.8E-06 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 2.2E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anlhracene 8.l4E-Ol mglkg 8.14E-Ol mglkg M 5.8E-07 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 2.0E-06 mglkg-day mglkg-day NA NA

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 3.8E-07 mglkg-day mglkg-day NA NA

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day 1.0E+OO mglkg-day NA NA

Arsenic 1.10E+01 mglkg 1.10E+Ol mglkg M 1.8E-06 mglkg-day 3.0E-04 mglkg-day NA NA 6.0E-03
0 Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 6.9E-09 mglkg-day 2.5E-05 mglkg-day NA NA 2.8E-04

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day 3.0E-Ol mglkg-day NA NA

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day 2.8E-03 mglkg-day NA NA

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day 2.6E-05 mglkg-day NA NA

(total) 6.3E-03

Total Hazard Index Across All Exposure RouteslPathways 2.7E-01

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

Dennal Absorption Fraction from SoilCABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic· 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dennal contact with sailor sediment
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TABLE 8.2 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point: Entire Site
Receptor Population: Maintenance 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

Ingestion Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mglkg M 4.2E-08 mglkg-day 7.3E-Ol (mglkg-day) - 3.1E-08
Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 8.6E-08 mglkg-day 7.3E+OO (mglkg-day)"' 6.3E-07
Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 1.0E-07 mglkg-day 7.3E-Ot (mglkg-day)"' 7.6E-08
Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 2.7E-08 mglkg-day 7.3E+OO (mglkg-day)"' 2.0E-07
Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 9.5E-08 mglkg-day 7.3E-Ol (mglkg-day)' 6.9E-08
Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 1.7E-08 mglkg-day 2.0E+OO (mglkg-day)"' 3.4E-08
Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 6.3E-04 mglkg-day (mglkg-day)'

Arsenic 1.10E+Ol mglkg 1.10E+Ot mglkg M 3.7E-07 mglkg-day 1.5E+OO (mglkg-day)"' 5.5E-07
Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 4.2E-08 mglkg-day (mglkg-day)"'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 9.4E-04 mglkg-day (mglkg-day)"'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 1.9E-05 mglkg-day (mglkg-day)'

Vanadium 3.45E+Ol mglkg . 3.45E+Ol mglkg M 1.2E-06 mglkg-day (mglkg-day)'

(total) 1.6E-06

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 3.6E-08 mglkg-day 7.3E-Ol (mglkg-day) 2.6E-08

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 7.4E-08 mglkg-day 7.3E+OO (mglkg-day)"' 5.4E-07

Benzo(b)fluoranthene 3.10E+OO mg/kg 3.10E+OO mglkg M 8.9E-08 mglkg-day 7.3E-Ol (mglkg-day)"' 6.5E-08

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 2.3E-08 mglkg-day 7.3E+OO (mglkg-day)' 1.7E-07

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 8.1E-08 mglkg-day 7.3E-Ol (mglkg-day)"' 5.9E-08

Aroclor-1260 5.00E-Ol mglkg .5.00E·Ol mglkg M 1.5E-08 mglkg-day 2.0E+OO (mglkg-day)' 3.1E-08

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day (mglkg'day)"'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 7.3E-08 mglkg-day 1.5E+OO (mglkg-day)"' 1.lE-07

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 2.8E-l0 mglkg-day (mglkg-day)"'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day (mglkg-day)"'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg-day (mglkg-day)"'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day (mglkg-day)"'

(total) 1.0E'06
...... ....._..... ~- "'''P'"__ ._- ..... ...& , ......L. __

2.6E-06

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

Dermal Absorption Fraction from Soil(ABSl (USEPA, July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.3· REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Occupational 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

Ingestion Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mg/kg M 4.4E-07 mg/kg-day 7.3E-Ol (mg/kg-dayr 3.2E-07

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg M 8.9E-07 mglkg-day 7.3E+OO (mglkg-dayr' 6.5E-06

Benzo(b)f1uoranthene 3. 1OE+OO mglkg 3.10E+OO mg/kg M 1.lE-06 mglkg-day 7.3E-Ol (mg/kg-dayr' 7.9E-07

Dibenzo(a,h)anthracene 8.14E-Ol mg/kg 8.14E-Ol mglkg M 2.8E-07 mg/kg-day 7.3E+OO (mglkg-dayr' 2.1E-06

Indeno(l,2,3-cd)pyrene 2.83E+OO mg/kg 2.83E+OO mglkg M 9.9E-07 mg/kg-day 7.3E-Ol (mglkg-dayr' 7.2E-07

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 1.7E-07 mg/kg-day 2.0E+OO (mglkg-dayr' 3.5E-07

Aluminum 1.88E+04 mg/kg 1.88E+04 mglkg M 6.6E-03 mglkg-day (mglkg-dayr'

Arsenic 1.10E+Ol mg/kg 1.10E+Ol mglkg M 3.8E-06 mglkg-day 1.5E+OO (mg/kg-dayr' 5.8E-06

. Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 4.4E-07 mglkg-day (mg/kg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 9.8E-03 mglkg-day (mglkg-dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 2.0E-04 mglkg-day (mg/kg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M 1.2E-05 mglkg-day (mg/kg-dayr'

1.7E-OS

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mg/kg M 3.8E-07 mglkg-day 7.3E-Ol (mg/kg-dayr 2.8E-07

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mg/kg M 7.7E-07 mglkg-day 7.3E+OO (mg/kg-dayr' 5.6E-06

Benzo(b)f1uoranthene 3. 1OE+OO mglkg 3.10E+OO mg/kg M 9.3E-07 mglkg-day 7.3E·Ol (mg/kg-dayr' 6.8E-07

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mg/kg M 2.4E-07 mglkg-day 7.3E+OO (mglkg-dayr' 1.8E-06

Indeno(l,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mg/kg M 8.5E-07 mglkg-day 7.3E-Ol (mg/kg-dayr' 6.2E-07

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 1.6E-07 mg/kg-day 2.0E+OO (mglkg-dayr' 3.2E-07

Aluminum 1.88E+04 mg/kg 1.88E+04 mglkg M mglkg-day (mglkg-dayr'

Arsenic 1.10E+Ol mglkg 1.1OE+Ol mglkg M 7.6E-07 mglkg-day 1.5E+OO (mglkg-dayr' 1.lE-06

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 2.9E-09 mglkg-day (mglkg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mg/kg-day (mglkg-dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mg/kg-day (mglkg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mg/kg M mg/kg-day (mglkg-dayr'

1.0E-OS
_ ......... '- a .... _- ___ ~ ... ___.a_ , ... _ ...... __

2.7E-OS

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

Dermal Absorption Fraction from SoiI(ABS) (USEPA. July 2004):

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other M!llals - not evaluated for dermal contact with soil or sediment

SWMU15SurfaceSoilCalcsRME.xls Table8 12/7/20092:13 PM



TABLE 8.4· REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture
Medium: Surface Soil
Exposure Medium: SUrface. Soil

Exposure Point: Entire Site

Receptor Population: Trespasser
Receptor Age: Adolescent (age 6 - 17)

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 Benzo(a)anthracene 1.26E~O mg/kg 1.26E+OO mg/kg M 3.3E-08 mg/kg-day 7.3E-01 (mglkg-day)" 2.4E-08
Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mglkg M 6.7E-08 mg/kg-day 7.3E~O (mg/kg-dayr' 4.9E-07
Benzo(b)f1uoranthene . 3. 1OE+OO mg/kg 3.10E~O mglkg M 8.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 5.9E-08
Dibenzo(a,h)anthracene 8.14E-01 mg/kg 8.14E-01 mg/kg M 2.1E-08 mg/kg-day 7.3E+OO (mglkg-dayr' 1.5E-07
Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E~O mg/kg M 7.4E-08 mg/kg-day 7.3E-01 (mg/kg-dayr' 5.4E-08
Aroc!or-1260 5.00E-01 mg/kg 5.00E-01 mg/kg M 1.3E-08 mg/kg-day 2.0E+OO (mg/kg-day)"' 2.6E-08
Aluminum 1.88E+04 mg/kg 1.88E+04 mg/kg M 4.9E-04 mg/kg-day (mg/kg-dayr'

Arsenic 1.10E~1 mglkg 1.10E+01 mg/kg M 2.9E-07 mg/kg-day 1.5E~O (mg/kg-dayr' 4.3E-07
Cadmium 1.26E~O mglkg 1.26E~O mg/kg M 3.3E-08 mglkg-day (mg/kg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mg/kg M 7.3E-04 mg/kg-day (mglkg-day)"'

Manganese 5.70E~2 mg/kg 5.70E+02 mg/kg M 1.5E-05 mg/kg-day (mglkg-day)"'

Vanadium 3.45E~1 mg/kg 3.45E+01 mg/kg M 9.0E-07 mg/kg-day (mglkg-dayr'

- 1.2E-06

Dermal Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mglkg M 2.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)" . 2.0E-08

Benzo(a)pyrene 2.56E+OO mglkg 2.56E~O mg/kg M 5.7E-08 mglkg-day 7.3E+OO (mg/kg-day)"' 4.1E-07

Benzo(b)f1uoranthene 3.10E~O mglkg 3.10E~O mg/kg M 6.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)"' 5.0E-08

Dibenzo(a,h)anthracene 8.14E-01 mg/kg 8.14E-01 mg/kg M 1.8E-08 mg/kg-day 7.3E+OO (mg/kg-day)"' 1.3E-07

Indeno(1,2,3-cd)pyrene 2.83E~O mg/kg 2.83E+OO mg/kg M 6.3E-08 mg/kg-day 7.3E-01 (mglkg-day)"' 4.6E-08

Aroc!or-1260 5.00E-01 . .mg/kg 5.00E-01 mglkg M 1.2E-08 mg/kg-day 2.0E~O (mg/kg-day)"' 2.4E-08

Aluminum 1.88E+04 mg/kg 1.88E+04 mglkg M mg/kg-day (mglkg-day)"'

Arsenic 1.10E~1 mg/kg 1.10E+01 mg/kg M 5.6E-08 mg/kg-day 1.5E~O (mglkg-day)"' 8.5E-08

Cadmium 1.26E~O mg/kg 1.26E+OO mg/kg M 2.2E-10 mg/kg-day (mg/kg-day)"'

Iron 2.79E+04 mg/kg 2.79E+04 mg/kg M mg/kg-day (mg/kg-day)"'

Manganese 5.70E+02 mg/kg 5.70E~2 mglkg M mg/kg-day (mg/kg-day)"'

Vanadium 3.45E+01 mg/kg 3.45E~1 mg/kg M mglkg-day (mg/kg-day)"'

7.7E-07- .. _" .... ..... - - .- .. 2.0E-06

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.5 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Aeceptor Population: Aecreational User

Aeceptor Age: Child

Exposure Chemical Medium Medium Aoute Aoute EPe Selected Intake Intake Cancer Slope Cancer Slope Cancer

Aoute of Potential EPC EPC EPC EPC for Aisk (Cancer) (Cancer) Factor Factor Units Aisk

Concem Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M 1.OE-07 mglkg-day 7.3E-Ol (mgJkg-aaYJ 7.SE-07

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M 2.1E-07 mglkg-day 7.3E+OO (mglkg-dayr' 1.SE-06

Benzo(b)11 uoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 2.SE-07 mglkg-day 7.3E-Ol (mg/kg-dayr' 1.BE-07 .

Dibenzo(a,h)anthracene B.14E-Ol mglkg B.14E-Ol mg/kg M 6.6E-OB mg/kg-day 7.3E+OO (mg/kg-dayr' 4.BE-07

Indeno(1,2,3-cd)pyrene 2.B3E+OO mglkg 2.B3E+OO mg/kg M 2.3E-07 mg/kg-day 7.3E-Ol (mg/kg-dayr' 1.7E-07

Arocior-1260 S.OOE-Ol mglkg S.OOE-Ol mg,tkg M 4.1E-OB mg/kg-day 2.0E+OO (mglkg-dayr' B.1E-OB

Aluminum 1.BBE+04 mglkg 1.BBE+04 mg/kg M 1.SE-03 mg/kg-day (mg/kg-dayr'

Arsenic 1.lOE+Ol mglkg 1.lOE+Ol mg/kg M 9.0E-07 mg/kg-day 1.SE+OO (mg/kg-dayr' 1.3E-06

Cadmium 1.26E+OO mglkg 1.26E+OO mg/kg M 1.0E-07 mg/kg-day (mg/kg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mg/kg M 2.3E-03 mglkg-day (mglkg-dayr'

Manganese S.70E+02 mglkg S.70E+02 mglkg M 4.6E-OS mglkg-day (mg/kg-dayr'

Vanadium 3.4SE+Ol mglkg 3.4SE+Ol mg/kg M 2.BE-06 mglkg-day (mg/kg-dayr'

4.SE-06

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mg/kg M B.BE-OB mglkg-day 7.3E-Ol (mglkg-daYr 6.4E-OB

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M 1.BE-07 mglkg-day 7.3E+OO (mg/kg-dayr' 1.3E-06

Benzo(b)fluoranthene 3. 1OE+OO mglkg 3. 1OE+OO mg/kg M 2.2E-07 mglkg-day 7.3E-Ol (mg/kg-dayr' 1.6E-07

Dibenzo(a,h)anthracene B.14E-01 mglkg B.14E-Ol mg/kg M S.7E-OB mglkg-day 7.3E+OO (mg/kg-dayr' 4.2E-07

Indeno(1,2,3-cd)pyrene 2.B3E+OO mglkg 2.B3E+OO mg/kg M 2.0E-07 mglkg-day 7.3E-Ol (mglkg-dayr' 1.4E-07

Aroclor-1260 S.OOE-Ol mglkg S.OOE-Ol mg/kg M 3.BE-OB mglkg-day 2.0E+OO (mg/kg-dayr' 7.SE-OB

Aluminum 1.BBE+04 mglkg 1.BBE+04 mg/kg M mglkg-day (mg/kg-dayr'

Arsenic 1.lOE+Ol mglkg 1.10E+Ol mg/kg M 1.BE-07 mglkg-day 1.SE+OO (mglkg-dayr' 2.7E-07

Cadmium 1.26E+OO mglkg 1.26E+OO mg/kg M 6.BE-1O mglkg-day (mglkg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mg/kg M mglkg-day (mg/kg-dayr'

Manganese S.70E+02 mglkg S.70E+02 mg/kg M mglkg-day (mg/kg-dayr'

Vanadium 3.4SE+Ol mglkg 3.4SE+Ol mg/kg M mglkg-day (mglkg-dayr'

2_4E-06

Total Risk Across All Exposure Routes/Pathways 7_0E-06

(1) Specify Medium-Specific (M) or Aoute-Specific (A) EPC selected for risk calculation.

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - nat evaluated for dermal contact with soil or sediment
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TABLE 8.6 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Recreational User

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

Ingestion Benzo(a)anthracene L26E+OO mg/kg 1.26E+OO mg/kg M 4.4E-08 mg/kg-day 7.3E-Ol (mg/kg-dayr 3.2E-08

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg M 8.9E-08 mg/kg-day 7.3E+OO (mg/kg-dayr' 6.5E-07

Benzo(b)f1uoranthene 3.10E+OO mg/kg 3.10E+OO mg/kg M 1.lE-07 mg/kg-day 7.3E-Ol (mg/kg-dayr' 7.9E-08

Dibenzo(a,h)anth racene 8.14E-Ol mg/kg 8.14E-Ol mglkg M 2.8E-08 mg/kg-day 7.3E+OO (mglkg-dayr' 2.1E-07

Indeno(1,2,3-cd)pyrene 2.83E+OO mg/kg 2.83E+OO mg/kg M 9.9E-08 mg/kg-day 7.3E-Ol (mglkg-dayr' 7.2E-08

Arodor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 1.7E-08 mglkg-day 2.0E+OO (mg/kg-dayr' 3.5E-08

Aluminum 1.88E+04 mglkg 1.88E+04 mg/kg M 6.6E-04 mglkg-day (mg/kg-dayr'

Arsenic 1.10E+Ol mg/kg 1.10E+Ol mg/kg M 3.8E-07 mglkg-day 1.5E+OO (mg/kg-dayr' 5.8E-07

Cadmium 1.26E+OO mg/kg 1.26E+OO mg/kg M 4.4E-08 mg/kg-day (mg/kg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mg/kg M 9.7E-04 . mg/kg-day (mg/kg-dayr'

Manganese 5.70E+02 mg/kg 5.70E+02 mg/kg M 2.0E-05 mg/kg-day (mg/kg-dayr'

Vanadium 3.45E+Ol mg/kg 3.45E+Ol mg/kg M L2E-06 mg/kg-day (mg/kg-dayr'

1.7E-06

Dermal Benzo(a)anthracene 1.26E+OO mg/kg 1.26E+OO mglkg M 7.3E-08 mg/kg-day 7.3E-Ol (mg/kg-dayr 5.3E-08

Benzo(a)pyrene 2.56E+OO mg/kg 2.56E+OO mg/kg M L5E-07 mg/kg-day 7.3E+OO (mg/kg-dayr' 1.1E-06

Benzo(b)f1uoranthene 3.10E+OO mglkg 3.10E+OO mg/kg M 1.8E-07 mglkg-day 7.3E-Ol (mglkg-dayr' 1.3E-07

Dibenzo(a,h)anthracene 8.14E-Ol mg/kg 8.14E-Ol mg/kg M 4.7E-08 mg/kg-day 7.3E+OO (mg/kg-dayr' 3.4E-07

Indeno(1,2,3-cd)pyrene 2.83E+OO mg/kg 2.83E+OO mg/kg M L6E-07 mg/kg-day 7.3E-Ol (mg/kg-dayr' 1.2E-07

Arodor-1260 5.00E-Ol mg/kg 5.00E-Ol mg/kg M 3.1E-08 mg/kg-day 2.0E+OO (mg/kg-dayr' 6.2E-08

Aluminum L88E+04 mglkg 1.88E+04 mg/kg M mg/kg-day (mg/kg-dayr'

Arseni~ 1.10E+Ol mg/kg 1.10E+Ol mg/kg M 1.5E-07 mg/kg-day L5E+OO (mg/kg-dayr' 2.2E-07

Cadmium L26E+OO mg/kg L26E+OO mg/kg M 5.6E-l0 mg/kg-day (mg/kg-dayr'

Iron 2.79E+04 mg/kg 2.79E+04 mg/kg M mglkg-day (mg/kg-dayr'

Manganese 5.70E+02 mg/kg 5.70E+02 mglkg M mg/kg-day (mg/kg-dayr'

Vanadium 3.45E+Ol mg/kg 3.45E+Ol mglkg M mg/kg-day (mglkg-dayr'

2.0E-06
"_Jl._' ..... _._ A _ .11 P""._ ......JI. I .... .LL._ ._""j 3.7E-06

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 8.7- REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Child

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

Route of Potenti al EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M I.4E-06 mglkg-day 7.3E-Ol (mgJKg-day)" 1.0E-06

Benzo(a)pyrene 2.S6E+OO mg/kg 2.S6E+OO mglkg M 2.8E-06 mglkg-day 7.3E+OO (mglkg-day)"' 2.0E-OS

Benzo(b)fluoranthene 3. 1OE+OO mglkg 3.10E+OO mglkg M 3.4E-06 mglkg-day 7.3E-Ol (mglkg-dayr' 2.SE-06

Dibenzo(a.h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 8.9E-07 mglkg-day 7.3E+OO (mglkg-day)"' 6.SE-06

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 3.1E-06 mglkg-day 7.3E-Ol (mglkg-day)"' 2.3E-06

Aroclor-1260 S.OOE-Ol mglkg S.OOE-Ol mglkg M S.SE-07 mglkg-day 2.0E+OO (mglkg-day)"' 1.lE-06

A1um[num 1.88E+04 ,mglkg 1.88E+04 mglkg M 2.1E-02 mglkg-day (mglkg-day)"'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 1.2E-OS mglkg-day 1,SE+OO (mglkg-day)"' 1.8E-OS

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M I.4E-06 mglkg-day (mglkg-day)"'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 3.1E-02 mglkg-day (mglkg-day)"'

Manganese S.70E+02 mg/kg S.70E+02 mglkg M 6.2E-04 mglkg-day (mglkg-dayr'

Vanadium 3.4SE+Ol mglkg 3.4SE+Ol mglkg M 3.8E-OS mglkg-day (mglkg-day)"'

S.2E-OS

Dermal Benzo(a)anthracene 1.26E+OO mglkg 1.26E+OO mglkg M S.OE-07 mglkg-day 7.3E-Ol (mglkg-day)" 3.7E-07

Benzo(a)pyrene 2.S6E+OO mglkg 2.S6E+OO mglkg M 1.0E-06 mglkg-day 7.3E+OO (mglkg-day)"' 7.SE-06

Benzo(b)fluoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 1.2E-06 mglkg-day 7.3E-Ol (mglkg-day)"' 9.0E-07

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 3.2E-07 mglkg-day 7.3E+OO (mglkg-day)"' 2.4E-06

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 1.1E-06 mglkg-day 7.3E-Ol (mglkg-day)"' 8.2E-07

Aroclor-1260 S.OOE-Ol mglkg S.OOE-Ol mglkg M 2.1E-07 mglkg-day 2.0E+OO (mglkg-day)"' 4.3E-07

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day (mglkg-day)"'

Arsenic 1.1OE+Ol mglkg 1.10E+Ol mglkg M 1.0E-06 mglkg-day 1.SE+OO (mg/kg-day)"' 1.SE-06

Cadmium 1.26E+OO mglkg 1.26E+OO mglkg M 3.9E-09 mglkg-day (mglkg-day)"'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day (mglkg-day)"'

Manganese S.70E+02 mglkg S.70E+02 mglkg M mglkg-day (mglkg-day)"'

Vanadium 3.4SE+Ol mglkg 3.4SE+Ol mglkg M mglkg-day (mglkg-day)"'

1.4E-OS
_ •• _ •• a a •• _ - .- ." s 6.6E-OS

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

PAHs - 0.13 Arsenic - 0.03
PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with sailor sediment
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TABLE 8.8 - REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surtace Soil
Exposure Medium: Surtace Soil
Exposure Point: Entire Site
Receptor Population: Residents
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

Ingestion Benzo(a)anthracene L26E+OO mglkg 1.26E+OO mglkg M .5.9E-07 mglkg-day 7.3E-Ol (mgtkg-daYJ 4.3E-07

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglk9 M 1.2E-06 mglkg-day 7.3E+OO (mglkg-dayr' 8.8E-06

Benzo(b)f1uoranthene 3. 1OE+OO mg/kg 3.10E+OO mglkg M 1.5E-06 mglkg-day 7.3E-Ol (mglkg-dayr' l.lE-06

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 3.8E-07 mglkg-day 7.3E+OO (mglkg-dayr' 2.8E-06

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 1.3E-06 mglkg-day 7.3E-Ol (mglkg-dayr' 9.7E-07
Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 2.3E-07 mglkg-day 2.0E+OO (mglkg-dayr' 4.7E-07

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M 8.8E-03 mglkg-day (mglkg-dayr'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 5.2E-06 mglkg-day 1.5E+OO (mglkg-dayr' 7.7E-06

Cadmium L26E+OO mglkg 1.26E+OO mglkg M 5.9E-07 mglkg-day (mg/kg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M 1.3E-02 mglkg-day (mglkg-dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M 2.7E-04 mglkg-day (mglkg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M L6E-05 mglkg-day (mglkg-dayr'

2.2E-05

Dermal Benzo(a)anthracene L26E+OO mglkg 1.26E+OO mglkg M 3.1E-07 mglkg-day 7.3E-Ol (mg/kg-dayr 2.2E-07

Benzo(a)pyrene 2.56E+OO mglkg 2.56E+OO mglkg M 6.2E-07 mglkg-day 7.3E+OO (mglkg·dayr' 4.6E-06

Benzo(b)fluoranthene 3.10E+OO mglkg 3.10E+OO mglkg M 7.6E-07 mglkg-day 7.3E-Ol (mglkg-dayr' 5.5E-07

Dibenzo(a,h)anthracene 8.14E-Ol mglkg 8.14E-Ol mglkg M 2.0E-07 mglkg-day 7.3E+OO (mglkg-dayr' 1.4E-06

Indeno(1,2,3-cd)pyrene 2.83E+OO mglkg 2.83E+OO mglkg M 6.9E-07 mglkg-day 7.3E-Ol (mglkg-dayr' 5.0E-07

Aroclor-1260 5.00E-Ol mglkg 5.00E-Ol mglkg M 1.3E-07 mglkg-day 2.0E+OO (mglkg-dayr' 2.6E-07

Aluminum 1.88E+04 mglkg 1.88E+04 mglkg M mglkg-day (mglkg-dayr'

Arsenic 1.10E+Ol mglkg 1.10E+Ol mglkg M 6.2E-07 mglkg-day 1.5E+OO (mglkg·dayr' 9.3E-07

Cadmium L26E+OO mglkg 1.26E+OO mglkg M 2.4E-09 mglkg-day (mglkg-dayr'

Iron 2.79E+04 mglkg 2.79E+04 mglkg M mglkg-day (mglkg-dayr'

Manganese 5.70E+02 mglkg 5.70E+02 mglkg M mglkg·day (mglkg-dayr'

Vanadium 3.45E+Ol mglkg 3.45E+Ol mglkg M mglkg-day (mglkg-dayr'

B.5E-OB
_ •• _ •• A a •• _ - .- .. s 3.1E-05

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

PAHs - 0.13 Arsenic - 0.03

PCBS - 0.14 Cadmium - 0.001

Other Metals - not evaluated for dermal contact with soil or sediment
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TABLE 4.9a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO GULLY SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFulure

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Maintenance Worker

Receptor Age: Adun

Exposure Paramete 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 Max or 95% Uel U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm' 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mgtcm'-event chern ical-specific U.S. EPA, July 2004 chern ical-specnic U.S. EPA. July 2004 specific dermally absorbed dose from

EV Event Frequency evenVday 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.:

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 of the text.

EF Exposure Frequency daysiyear 24 Professional judgement 12 Professional judgement

t",.", Duration of Event hour/event 2 Professional judgement 1 Professional jUdgement USEPA, July 2004

t· Time to reach steady state hour/event chemical-specific U,S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

T Lag Time hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

Kp Permeability Coefficient from Water cm/hour chemical,specific U.S. EPA, July 2004 chern ical-specific U.S. EPA, July 2004

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA, December 1989

AT-N . Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,285 USEPA, December 1989

1 • Professional jUdgment. Assumes two days a week in warm weather months for RME and one day a week for CTE.

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

Cancer Dermal Inlake(RME) = 1.11 E+OO
Noncancer Dermallnlake(RME) = 3.1 OE+OO

Cancer Dermal Inlake(CTE) = 1.99E-01
Noncancer Dermal Inlake(CTE) = 1.55E+OO

SWMU15SurfaceWalerCalcsCTE.xls



TABLE 4.10a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO GULLY SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFulure

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

RoU1e Code Value RatlonaleJ Value Rationale/ Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mgIL) Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mgJ1<g·day)=

IR Ingestion Rale of Surface Water (Uhr) 0.05 U.S. EPA Region 4, May 2000 0.05 U.S. EPA Region 4, May 2000 Cw x IR x ET x EF x ED

EF Exposure Frequency (dayslyear) 26 Professional judgement 13 Professional judgement BWxAT

ED Exposure Duration (years) 11 6· 17 years of age 11 6·17 years of age

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional jUdgement

BW Body Weight (kg) 43 U.S. EPA, August 1997 43 U.S. EPA, August 1997

AT·C Averaging Time (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA, December 1989

AT-N Averaging Time (Noncancer) (days) 4015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm2 3,280 U.S. EPA, August 1997 3.100 U.S. EPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004 specific dermally absorbed dose from

EV Event Frequency evenVday 1 Professional judgement 1 Professional jUdgement water (DAD) are provided in Section 7.3.4.,

ED Exposure Duration - years 11 6 - 17 years of age 11 6 - 17 years of age of the text.

EF Exposure Frequency dayslyear 26 Professional judgement 13 Professional jUdgement

!event Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA. July 2004

t' Time to reach steady state hour/event chemical-specilic U.S. EPA, July 2004 chemical-specific U.S. EPA. July 2004

T Lag Time hour/event chemical-specilic U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA. July 2004 chemical-specific U.S. EPA, July 2004

Kp Permeability Coefficient from Water cmlhour chemical-specific U.S. EPA. July 2004 chemical-specific U.S. EPA, July 2004

BW Body Weight kg 43 U.S. EPA. August 1997 43 U.S. EPA, August 1997

AT-C Averaging Time (Cancer) days 25.550 U.S. EPA, December 1989 25.550 USEPA. December 1989

AT-N Averaging Time (Non-Cancer) days 4.015 U.S. EPA, December 1989 4,015 USEPA. December 1989

1 . Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE.

Daily 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) = 5.21 E-05
Noncancer Ingestion Intake(RME) = 3.31 E-04

Cancer Dermallntake(RME) = 8.54E-01
Noncancer Dermallntake(RME) = 5.43E+OO

Cancer Ingestion Intake(CTE) = 1.30E-05
Noncancer Ingestion Intake(CTE) = 8.28E-05

Cancer Dermal Intake(CTE) = 4.03E-01 .
Noncancer Dermal Intake(CTE) = 2.57E+OO

SWMU 15SurfaceWaterCalcsCTE.xls



TABLE 4.11a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CHILD RECREATIONAL USERS TO GULLY SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point GUlly

Receptor Population: Recreational User

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Rationalel Model Name

- Reference Reference

Ingestion Cw Chemical Concentration in Water (mgll) Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mglkg-day)=

IR Ingestion Rate of Surtace Water (Uhr) 0.05 U.S. EPA Region 4, May 2000 0.05 U.S. EPA Region 4, May 2000 Cw x IR x ET x EF x ED

EF Exposure Frequency (dayslyear) 52 Professional judgement 26 Professional jUdgement BWxAT ,
ED Exposure Duration (years) 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

ET Exposure Time (hr/day) 4 Professional jUdgement 2 Professional jUdgement

BW Body Weight (kg) 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging TIme (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA, December 1989

AT·N Averaging TIme (Noncancer) (days) 2190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm2 3,300 1/2 totai body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mglcm2-event chem ical-specific U.S. EPA, July 2004 chemical-specific U.S, EPA, July 2004 specific denmally absorbed dose from

EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.,

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993 of the tex1.

EF Exposure Frequency dayslyear 52 Professional judgement 26 Professional judgement

,-" Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, July 2004

t· Time to reach steady state hour/event chemical-specific U.S. EPA, July 2004 chemical-specmc U.S. EPA, July 2004

T Lag Time hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA. July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA. July 2004

Kp Penmeability Coefficient from Water cm/hour chemical-specific U.S. EPA, July 2004 chem ical-specific U.S. EPA, July 2004

BW Body Weight kg '15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 USEPA, December 1989

1 - Professional judgment. Assumes two days a week in warm weather monlhs for RME and one day a week for CTE.

Daily 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) = 1.63E-04
Noncancer Ingestion Intake(RME) = 1.90E-03

Cancer Dermal Intake(RME) = 2.69E+OO
Noncancer Dermal Intake(RME) = 3.13E+01

Cancer Ingestion Intake(CTE) = 1.36E-05
Noncancer Ingestion Intake(CTE) = 4.75E-04

Cancer Dermal Intake(CTE) = 4.48E-01
Noncancer Dermal Intake(CTE) = 1.57E+01

SWMU15SurfaceWaterCalcsCTE.xls



TABLE 4.12a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO GULLY SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Rationale! Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/l) Max or 95% UCL U.S. EPA. December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mg/kg-day)=

IA Ingestion Aate 01 Surface Water (Uhr) 0.01 U.S. EPA Aegion 4, May 2000 0.01 U.S. EPA Aegion 4, May 2000 Cw x IA x ET x EF x ED

EF Exposure Frequency (dayslyear) 52 Professional judgement 26 Professional judgement BWxAT

ED Exposure Duration (years) 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional judgement

BW Body Weight (kg) 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA, December 1989

AT-N Averaging Time (Noncancer) (days) 8760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mglL Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm'-event chemical-specific U.S. EPA, July 2004 , chemical-specific U.S. EPA, July 2004 specijic dermally absorbed dose from

EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.,

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA. May 1993 of the text.

EF Exposure Frequency daysiyear 52 Professional jUdgement 26 Professional judgement

!event Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, July 2004

t· Time to reach steady state hour/event chern jcal-specific U.S. EPA, July 2004 chern ical-specific U.S. EPA, July 2004

T Lag Time hour/event chemical-specific U.S. EPA, July 2004 chemical-specijic U.S. EPA. July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chern ical-specific U.S. EPA. July 2004

Kp Penmeability Coefficient from Water cm/hour chemical-specific U.S. EPA, July 2004 chern ical-specijic U.S. EPA, July 2004

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) 'days 8,760 U.S. EPA, December 1989 2,555 USEPA, December 1989

1 - Professional judgment. Assumes two days a week in werm weather months lor AME and one day a week for CTE.

Daily 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) = 2.79E-05
Noncancer Ingestion Intake(RME) = 8.14E-05

Cancer Dermal Intake(RME) = 6.33E+OO
Noncancer Dermallntake(RME) = 1.85E+01

Cancer Ingestion Intake(CTE) = 2.04E-06
Noncancer Ingestion Intake(CTE) = 2.04E-05

Cancer Dermallntake(CTE) = 9.23E-01
Noncancer Dermal Intake(CTE) = 9.23E+OO

SWMU 15SurfaceWaterCalcsCTE.xls



TABLE 4.138

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GULLY SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Residents

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Rationale/ Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mgll) Max or 95% UCL U.S. EPA. December 2002 Maximum U.S. EPA. December 2002 Chronic Daily Intake (COl) (mglkg·day)~

IR Ingestion Rate of Sunace Water (L/hr) 0.05 U.S. EPA Region 4. May 2000 0.05 U.S. EPA Region 4. May 2000 Cwx IRx ETx EFx ED

EF Exposure Frequency (dayslyear) 52 Professional judgement 26 Professional judgement BWxAT

ED Exposure Duration (years) 6 U.S. EPA, May 1993 2 U.S. EPA. May 1993

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional judgement

BW Body Weight (kg) 15 U.S. EPA. May 1993 15 U.S. EPA. May 1993

AT-C Averaging Time (Cancer) (days) 25550 U.S. EPA. December 1989 25550 U.S. EPA. December 1989

AT·N Averaging Time (Noncancer) (days) 2190 U.S. EPA. December 1989 730 U.S. EPA. December 1989

Dermal Cw Chemical Concentration in Water mg/L Max or 95% UCL U.S. EPA. December 2002 Maximum U.S. EPA. December 2002 The equations and parameters for

A Skin Surface Area cm 2
3,300 1/2 total body area (EPA 200 3,300 1/2 total body area (EPA 200 for estimating DAevent and the chemical-

DAevent Absoroed Dose per Event mg/cm2-event chemical-specific U.S. EPA. July 2004 chemical-specijic U.S. EPA. July 2004 specific dermally absoroed dose from

EV Event Frequency evenVday 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.<

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA. May 1993 of the text.

EF Exposure Frequency dayslyear 52 Professional jUdgement 26 Professional jUdgement

'-nt Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, July 2004

t' Time to reach steady state hour/event chemical-specific U.S. EPA. July 2004 chemical-specific U.S. EPA. July 2004

T Lag Time hour/event chemical-specific U.S. EPA. July 2004 chemical-specific U.S. EPA. July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA. july 2004 chemical-specific U.S. EPA. July 2004

Kp Permeability Coefficient from Water cmlhour chemical-specijic U.S. EPA. July 2004 chemical-specific U.S. EPA. July 2004

BW Body Weight kg 15 U.S. EPA. May 1993 15 U.S. EPA. May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA. December 1989

AT-N Averaging Time (Non-Cancer) days 2.190 U.S. EPA, December 1989 730 USEPA. December 1989

1 . Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE.

Daily 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) = 1.63E-04
Noncancer Ingestion Intake(RME) = 1.90E-03

Cancer Dermal Intake(RME) = 2.69E+OO
Noncancer Dermal Intake(RME) =3.13E+01

Cancer Ingestion Intake(CTE) =1.36E-05
Noncancer Ingestion Intake(CTE) = 4.75E-04

Cancer Dermal Intake(CTE) = 4.48E-01
Noncancer Dermal Intake(CTE) = 1.57E+01

SWMU15SurfaceWaterCalcsCTE.xls



TABLE 4.14a

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GULLY SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: GUlly

Receptor Population: Residents

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Rationale/ Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mglL) Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mglkg-day)=

IR Ingestion Rate of Surtace Water (lJhr) 0.Q1 U.S. EPA Region 4, May 2000 0.01 U.S. EPA Region 4, May 2000 Cw x IR x ET x EF x ED

EF Exposure Frequency (dayslyear) 52 Professional judgement 26 Professional jUdgement BWxAT

ED Exposure Duration (years) 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional judgement

BW Body Weight (kg) 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging TIme (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA, December 1989

AT-N Averaging TIme (Noncancer) (days) 8760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specijic U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004 specijic denmally absorbed dose from

EV Event Frequenev evenVday 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.,

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 of the text.

EF Exposure Frequency dayslyear 52 Professional jUdgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, July 2004

t' Time to reach steady state hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

T Lag Time hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chem ical-specific U.S. EPA. July 2004 chem ical-specijic U.S. EPA, July 2004

Kp Permeability Coefficient from Water cmlhour chem ical-specific U.S. EPA, July 2004 chem ical-specific U.S. EPA, July 2004

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) davs 8,760 U.S. EPA, December 1989 2,555 USEPA, December 1989

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE.

Daily 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) =2.79E-05
Noncancer Ingestion Intake(RME) =8.14E-05

Cancer Dermal Intake(RME) = 6.33E+OO
Noncancer Dermal Intake(RME) = 1.85E+01

Cancer Ingestion Intake(CTE) = 2.04E-06
Noncancer Ingestion Intake(CTE) = 2.04E-05

Cancer Dermal Intake(CTE) = 9.23E-01
Noncancer Dermal Intake(CTE) = 9.23E+OO

SWMU15SurfaceWaterCalcsCTE.xls



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
MAINTENANCE WORKERS· CENTRAL TENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATION:
DATE:

REFERENCES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

U.S. EPA. Julv 2004

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

FOR ORGANICS: IF levent < 1-, DAevenl = 2FA x Kp x C x CF x (6T x leventl3.1416t5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levenl > I', DAevenl =FA x Kp x C x CF x ((teventl(1' + B)) + (2T x ((1+3B+3B2)/(1 + B)2)))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM) WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTs/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) levenl =DURATION OF EVENT (HRIEVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1 000 CM)
AT =AVERAGING TIME (DAYS) I' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t'(HR) tevent T(HR) Kp (CMlHR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.53E+00 1.00E+00 2.03E+00 4.74E-01 2.75E+00 1 3.10E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+01 1.00E+00 2.69E+00 7.01E-01 4.27E+00 1 7·.19E-06
Benzo(b)fluoranthene 5.38E-03 0 1.20E+01 1.00E+OO 2.77E+00 7.02E-01 4.29E+00 1 1.74E-05
Benzo(k)f1uoranthene 1.55E-03 0 1.17E+01 1.00E+OO 2.72E+00 6.60E-01 4.03E+00 1 4.66E-06
Chrysene 4.12E-03 0 8.53E+00 1.00E+OO 2.03E+00 4.74E-01 2.75E+00 1 7.69E-06
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+01 1.00E+OO 3.88E+00 1.51E+00 9.68E+00 0.6 1.13E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+01 1.00E+OO 3.78E+00 1.04E+00 6.65E+00 0.6 6.78E-06
Antimony 1..06E-03 i 1.00E+OO 1.00E-03 1 1.06E-09
Arsenic 1.40E·03 i 1.00E+OO 1.00E-03 1 1.40E-09
Iron 1.77E+00 i 1.00E+OO 1.00E-03 1 1.77E-06
Manqanese 5.15E-01 i 1.00E+OO 1.00E-03 1 5.15E-07
Vanadium 3.69E-03 i 1.00E+OO 1.00E-03 1 3.69E-09



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
ADOLESCENTTRESPASSERS-CENTRALTENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31105

U.S. EPA. July 2004

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

FOR ORGANICS: IF levenl < I', DAevenl = 2FA x Kp x C x CF x (ST x leventl3.141Sf·5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levent > I', DAevenl =FA x Kp x C x CF x «leventl(l + B)) + (2T x «1 +3B+3B')/(1 + B)')))

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

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) tevenl =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1000 cM')
AT =AVERAGING TIME (DAYS) t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t*(HR) tevent T(HR) Kp(CMlHR) B FA DAevent
(mgIL) INORGANIC?

Benzo(a)anlhracene 1.66E-03 0 8.53E+00 2.00E+00 2.03E+00 4.74E-Ol 2.75E+00 1 4.38E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+Ol 2.00E+OO 2.69E+00 7.01E-Ol 4.27E+00 1 1.02E-05
Benzo(b)f1uoranlhene 5.38E-03 0 1.20E+Ol 2.00E+00 2.77E+00 7.02E-Ol 4.29E+00 1 2.46E-05
Benzo(k)f1uoranlhene 1.55E-03 0 1.17E+Ol 2.00E+OO 2.72E+00 6.60E-Ol 4.03E+00 1 6.59E-06
Chrysene 4.12E-03 0 8.53E+00 2.00E+OO 2.03E+00 4.74E-Ol 2.75E+00 1 1.09E-05
Dibenzo(a,h)anlhracene 2.30E-04 0 1.76E+Ol 2.00E+00 3.88E+00 1.51 E+OO 9.68E+00 0.6 1.60E-06
Indeno(1,2,3-cd)pvrene 2.02E-03 0 1.68E+Ol 2.00E+OO 3.78E+OO 1.04E+00 6.65E+OO 0.6 9.59E-06
Anlimony 1.06E-03 i 2.00E+00 1.00E-03 1 2.12E-09
Arsenic 1.40E-03 i 2.00E+OO 1.00E-03 1 2.80E-09
Iron 1.77E+00 -i 2.00E+OO 1.00E-03 1 3.55E-06
Manganese 5.15E-Ol i 2.00E+OO 1.00E-03 1 1.03E-06
Vanadium 3.69E-03 i 2.00E+OO 1.00E-03 1 7.38E-09



CALCULATION OF DAevent· EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
CHILD RECREATIONAL USERS· CENTRAL TENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATION:
DATE:

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

REFERENCES
-~---- -,--- ----

DERMAl CONTACT: DAD = (DAevenl x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevenl = Kp x C x levenl x CF

FOR ORGANICS: IF levenl < to. DAevent = 2FA x Kp x C x CF x (6T x levenV3.1416f·5

WHERE: DAD =DERMALLY ABSORBED DOSE (MG/KG/DAY) IF levenl > 1°. DAevenl =FA x Kp x C x CF x «levenV(1 + B)) + (2T x ((1+38+382)/(1 + B)')))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM) WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTSIDAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CMlHR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSNEAR) levenl =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1000 cM')
AT =AVERAGING TIME (DAYS) 1° =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t*(HR) tevent T(HR) Kp(CMlHR) B FA . DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.53E+OO 2.00E+OO 2.03E+00 4.74E-01 2.75E+00 1 4.38E-06
Benzo(a)pvrene 2.26E-03 0 1.17E+01 2.00E+OO 2.69E+00 7.01E-01 4.27E+00 1 1.02E-05
Benzo(b)fluoranthene 5.38E-03 0 1.20E+01 2.00E+00 2.77E+00 7.02E-01 4.29E+00 1 2.46E-05
Benzo(k)fluoranthene 1.55E-03 0 1.17E+01 2.00E+00 2.72E+00 6.60E-01 4.03E+00 1 6.59E-06
Chrysene 4.12E-03 0 8.53E+00 2.00E+OO 2.03E+00 4.74E-01 2.75E+00 1 1.09E-05
Dibenzo(a.h)anthracene 2.30E-04 0 1.76E+01 2.00E+00 3.88E+00 1.51E+00 9.68E+00 0.6 1.60E-06
Indeno(1.2.3-cd)pyrene 2.02E-03 0 1.68E+01 2.00E+OO 3.78E+00 1.04E+00 6.65E+00 0.6 9.59E-06
Antimony 1.06E-03 i 2.00E+OO 1.00E-03 1 2.12E-09
Arsenic 1.40E-03 i 2.00E+00 1.00E-03 1 2.80E-09
Iron 1.77E+OO i 2.00E+00 1.00E-03 1 3.55E-06
Manganese 5.15E-01 i 2.00E+00 1.00E-03 1 1.03E-06
Vanadium 3.69E-03 i 2.00E+OO 1.00E-03 1 7.38E-09



CALCULATION OF DAevent· EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
ADULT RECREATIONAL USERS - CENTRAL TENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATION:
DATE:

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE; INDIANA

10/31/05

RE--- ---------- --------,--- --_.

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

FOR ORGANICS: IF levenl < I', DAevenl = 2FA x Kp x C x CF x (6T x levenV3.1416f5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levenl > I', DAevenl =FA x Kp x C x CF x ((levenV(1 + B» + (2T x «1 +3B+3B2)/(1 + B)2»))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTSIDAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CMlHR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) levenl =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1 000 cM')
AT =AVERAGING TIME (DAYS) I' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC, ORGANIC OR t'(HR) tevent T(HR) Kp (CMlHR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.53E+00 2.00E+00 2.03E+00 4.74E-01 2.75E+00 1 4.38E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+01 2.00E+00 2.69E+00 7.01E-01 4.27E+00 1 1.02E-05
Benzo(b)fluoranthene 5.38E-03 0 1.20E+01 2.00E+00 2.77E+00 7.02E-01 4.29E+00 1 2.46E-05
Benzo(k)fluoranthene 1.55E-03 0 1.17E+01 2.00E+OO 2.72E+00 6.60E-01 4.03E+00 1 6.59E-06
Chrysene 4.12E-03 0 8.53E+00 2.00E+00 2.03E+00 4.74E-01 2.75E+00 1 1.09E-05
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+01 2.00E+00 3.88E+00 1.51 E+OO 9.68E+00 0.6 1.60E-06
Indeno(1,2,3-cd)pvrene 2.02E-03 0 1.68E+01 2.00E+OO 3.78E+00 1.04E+00 6.65E+00 0.6 9.59E-06
Antimonv 1.06E-03 i 2.00E+00 1.00E-03 1 2.12E-09
Arsenic 1.40E-03 i 2.00E+00 1.00E-03 1 2.80E-09
Iron 1.77E+00 i 2.00E+00 1.00E-03 1 3.55E-06
Manganese. 5.15E-01 i 2.00E+OO 1.00E-03 1 1.03E-06
Vanadium 3.69E-03 i 2.00E+OO 1.00E-03 1 7.38E-09



CALCULATlON OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
FUTURE CHILD RESIDENTS - CENTRAL TENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATlON:
DATE:

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

.._- _.._.. _--- ---- -- . -, --- --_.
DERMAL CONTACT: DAD = (DAevenl x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevenl = Kp x C x levenl x CF

FOR ORGANICS: IF levenl < t', DAevenl = 2FA x Kp x C x CF x {6T x levenV3,1416f5

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levenl > I', DAevenl = FA x Kp x C x CF x ({tevenV{1 + B)) + (2T x «1+3B+3B2)/(1 + B)2)))

DAevenl = ABSORBED DOSE PER EVENT (MG/CfIIf/EVENT)

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CfIIf) WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF = EXPOSURE FREQUENCY (DAYSIYEAR) levenl= DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1 U1000 cM')
AT = AVERAGING TIME (DAYS) I' = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T = LAG TIME (HOUR/EVENT)
B = BUNGE,MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t"{HR) levent T(HR) Kp{CMlHR) B FA DAevent
(mgll) INORGANIC?

Benzo(a)anlhracene 1.66E-03 0 B.53E+00 2.00E+OO. 2.03E+00 4.74E-01 2.75E+00 1 4.38E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+01 2.00E+OO 2.69E+00 7.01E-01 4.27E+00 1 1.02E-05
Benzo(b)f1uoranthene 5.38E-03 0 1.20E+01 2.00E+00 2.77E+00 7.02E-01 4.29E+00 1 2.46E-05
Benzo(k)fluoranthene 1.55E-03 0 1.17E+01 2.00E+00 2.72E+00 6.60E-01 4.03E+00 1 6.59E-06
Chrysene 4.12E-03 0 8.53E+00 2.00E+OO 2.03E+00 4.74E-01 2.75E+00 1 1.09E-05
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+01 2.00E+OO 3.88E+00 1.51E+00 9.68E+00 0.6, 1.60E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+01 2.00E+00 3.78E+00 1.04E+00 6.65E+00 0.6 9.59E-06
Antimony 1.06E-03 i 2.00E+00 1.00E-03 1 2.12E-09
Arsenic 1.40E-03 i 2.00E+OO 1.00E-03 1 2.80E-09
Iron 1.77E+00 i 2.00E+OO 1.00E-03 1 3.55E-06
Manganese 5.15E-01 i 2.00E+00 1.00E-03 1 1.03E-06
Vanadium 3.69E-03 i 2.00E+00 1.00E-03 1 7.38E-09



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
FUTURE ADULT RESIDENTS· CENTRAL TENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATION:
DATE:

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

Iv2U.SREFERENCES - - -- ~, -

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

FOR ORGANICS: IF levenl < I", DAevenl = 2FA x Kp x C x CF x (6T x levenV3.1416)o.5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKGIDAY) IF tevenl > I", DAevent =FA x Kp x C x CF x ((levenV(1 + B)) + (2T x «1+3B+3B')/(1 + B)')))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSfYEAR) levenl =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1000 cM')
AT =AVERAGING TIME (DAYS) I" =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t*(HR) tevent T(HR) Kp(CMfHR) B FA DAevent
(mgfL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.S3E+00 2.00E+OO 2.03E+OO 4.74E-Ol 2.7SE+OO 1 4.38E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+Ol 2.00E+OO 2.69E+00 7.01E-01 4.27E+00 1 1.02E-OS
Benzo(b)f1uoranthene S.38E-03 0 1.20E+Ol 2.00E+00 2.77E+00 7.02E-01 4.29E+00 1 2.46E-OS
Benzo(k)f1uoranthene 1.SSE-03 0 1.17E+01 2.00E+00 2.72E+00 6.60E-01 4.03E+00 1 6.S9E-06
Chrvsene 4.12E-03 0 8.S3E+00 2.00E+00 2.03E+00 4.74E-01 2.7SE+00 1 1.09E-OS
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+01 2.00E+OO 3.88E+00 1.51 E+OO 9.68E+00 0.6 1.60E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+01 2.00E+00 3.78E+00 1.04E+00 6.6SE+00 0.6 9.S9E-06
Antimony 1.06E-03 i 2.00E+OO 1.00E-03 1 2.12E-09
Arsenic 1.40E-03 i 2.00E+00 1.00E-03 1 2.80E-09
Iron l.77E+OO i 2.00E+00 1.00E-03 1 3.SSE-06
Manganese S.1SE-01 i .2.00E+00 .., 1.00E-03 1 1.03E-06
Vanadium 3.69E-03 i 2.00E+00 1.00E-03 1 7.38E-09



Scenario Timeframe: CurrenVFuture
Medium: Surlace Water

Exposure Medium: Surlace Water

Exposure Point: Gully

Receptor Population: MaJntenance Worker
Receptor Age: Adult

TABLE 7.9a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units tor Hazard Units Units

Calculation (1)

(total)

Dermal Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mglL M 4.BE-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 1.1E-05 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 5.3BE-03 mgIL 5.38E-03 mgIL M 2.7E-05 mglkg-day mglkg-day NA NA

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mglL M 7.2E-06 mglkg-day mglkg-day NA NA

Chrysene 4.l2E-03 mglL 4.l2E·03 mglL M 1.2E-05 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mgIL 2.30E-04 mgIL M 1.BE-06 . mglkg-day mglkg-day NA NA

Indeno(1,2.3-cd)pyrene 2.02E-03 mgIL 2.02E-03 mglL M 1.1E-05 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mglL M 1.6E-09 mglkg-day 6.00E-05 mglkg-day NA NA 2.7E-05

Arsenic 1.40E·03 mgIL 1.40E-03 mgIL M 2.2E-09 mglkg-day 3.00E-04 mglkg-day NA NA 7.2E-06

Iron 1.nE+OO mglL 1.nE+OO mglL M 2.7E-06 mglkg-day 3.00E-01 mglkg-day NA NA 9.2E-06

Manganese 5.15E-Ol mgIL 5.15E-01 mgIL M B.OE-07 mglkg-day 9.60E-04 mglkg-day NA NA B.3E-04

Vanadium 3.69E-03 mgIL 3.69E-03 mglL M 5.7E-09 mglkg-day 2.60E-05 mglkg-day NA NA 2.2E-04

(total) 1.1E-03

Total Hazard Index Across All Exposure RouteslPathways 1.1E-03



Scenario TImeframe: CurrenVFuture
Medium: Surface Waler

Exposure Medium: Surface Water
Exposure Point: Gully

Receplor Population: Trespasser

Receplor Age: Adolescenl (age 6 - 17)

TABLE 7.10a - CENTRAL TENDENCY EXPOSURE (CTE)"

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU lS (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Inlake Inlake Reference Reference Reference Reference Hazard

Route of POlential EPC EPC EPC EPC Selecled (Non-Cancer) (Non·Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

. Calculation (1)

Ingeslion Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mgIL M 1.4E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E·03 mglL 2.26E-03 mgIL M 1.9E-07 mglkg-day mglkg-day NA NA

sEnzo(b)f1uoranthene S.3BE-03 mgIL S.3BE-03 mglL M 4.SE-07 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranlhene 1.SSE-03 mgIL 1.SSE-03 mgIL M 1.3E-07 mglkg-day mglkg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mgIL M 3.4E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anlhracene 2.30E-04 mgIL 2.30E·04 mglL M 1.9E-OB mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mgIL 2.02E·03 mgIL M 1.7E-07 mglkg-day mglkg·day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mgIL M B.BE-OB mglkg·day 4.00E-04 mglkg-day NA NA 2.2E-04

Arsenic 1.40E-03 mgIL 1.40E-03 mglL M 1.2E-07 mglkg-day 3.00E·04 mglkg-day NA NA 3.9E-04

Iron 1.77E+00 mglL 1.77E+00 mglL M 1.SE-04 mglkg-day 3.00E-Ol mglkg-day NA NA 4.9E-04

Manganese S.lSE-Ol mgIL S.lSE-Ol mglL M 4.3E-OS mglkg·day 2.40E-02 mglkg-day NA NA 1.BE-03

Vanadium 3.69E-03 mgIL 3.69E-03 mglL M 3.1E-07 mglkg-day 1.00E-03 mglkg-day NA NA 3.1E-04

(Iolal) 3.2E-03

Dermal Benzo(a)anlhracene 1.66E-03 mgIL 1.66E·03 mgIL M 1.lE-OS mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 2.6E-OS mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene S.3BE-03 mglL S.3BE-03 mgIL M 6.3E-OS mglkg-day mglkg-day NA NA

Benzo(k)fluoranlhene 1.SSE-03 mgIL 1.SSE-03 mgIL M 1.7E-OS mglkg-day mglkg-day NA NA

Chrysene 4.l2E-03 mgIL 4.12E-03 mgIL M 2.BE-OS mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mgIL M 4.1E-06 mglkg-day . mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mgIL 2.02E-03 mglL M 2.SE-OS mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mgIL M S.4E-09 mglkg-day 6.00E-OS mglkg-day NA NA 9.1E-OS

Arsenic 1.40E-03 mglL 1.40E-03 mgIL M 7.2E-09 mglkg-day 3.00E-04 mglkg-day NA NA 2.4E-OS

Iron 1.77E+OO mgIL 1.77E+00 mglL M 9.1E-06 mglkg-day 3.00E-Ol mglkg-day NA NA 3.0E-OS

Manganese S.lSE-Ol mglL S.1SE-01 mgIL M 2.6E-06 mglkg-day 9.60E-04 mglkg-day NA NA 2.BE-03

Vanadium 3.69E-03 mglL 3.69E-03 mgIL M 1.9E-OB mglkg-day 2.60E-OS mglkg-day NA NA 7.3E-04

(Iolal) 3.6E-03

Total Hazard Index Across All Exposure RouteslPathways 6.8E-03



Scenario llmeframe: Future
Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Gully

Receptor Population: Recreational User
Receptor Age: Child

TABLE 7.11 a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient.
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mglL M 7.9E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mgIL M 1.1 E-06 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 5.38E-03 mgIL 5.38E-03 mgIL M 2.6E-06 mglkg-day mglkg-day NA NA

Benzo(k)fluoranthene 1.55E-03 ,;,glL 1.55E-03 mglL M 7.4E-07 mglkg-day m9lkg-day NA NA

Chrysene 4.12E-03 mgIL 4.12E-03 mglL M 2.0E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2:30E-04 mgIL 2.30E-04 mgIL M l.lE-07 mglkg-day mglkg-day NA NA

Indeno(l,2,3-cd)pyrene 2.02E-03 mgIL 2.02E-03 mgIL M 9.6E-07 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mglL M 5.0E-07 mglkg-day 4.00E-04 mglkg-day NA NA 1.3E-03

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 6.6E-07 mglkg-day 3.00E-04 mglkg-day NA NA 2.2E-03

Iron 1.77E+OO mgIL 1.77E+OO mgIL M 8.4E-04 mglkg-day 3.00E-Ol mglkg-day NA NA 2.8E-03.

Manganese 5.l5E-Ol mgIL 5.l5E-Ol mglL M 2.4E-04 mglkg-day 2.40E-02 mglkg-day NA NA 1.0E-02

Vanadium 3.69E-03 mgIL 3.69E-03 mglL M 1.8E-06 mglkg-day 1.00E-03 mglkg-day NA NA 1.BE-03

(total) 1.BE-02

Dermal Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mglL M 6.9E-05 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mgIL M 1.6E-04 mglkg-day mglkg-day NA. NA

Benzo(b)fluoranthene 5.38E-03 mgIL 5.38E-03 mgIL M 3.9E-04 mglkg-day mglkg-day NA NA

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mglL M 1.0E-04 mglkg-day mglkg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 1.7E-04 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mgIL 2.30E-04 mglL M 2.5E-05 mglkg-day mglkg-day NA NA

Indeno(l,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mgIL M 1.5E-04 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mgIL M 3.3E-08 mglkg-day 6.00E-05 mglkg-day NA NA 5.5E-04

Arsenic 1.40E-03 mglL 1.40E-03 mgIL M 4.4E-08 mglkg-day 3.00E-04 mglkg-day NA NA 1.5E-04

Iron 1.77E+OO mglL 1.77E+OO mglL M 5.6E-05 mglkg-day 3.00E-Ol mglkg-day NA NA 1.9E-04

Manganese 5.l5E-Ol mglL 5.l5E-Ol mglL M 1.6E-05 mglkg-day 9.60E-04 mglkg-day NA NA 1.7E-02

Vanadium 3.69E-03 mgIL 3.69E-03 mgIL M 1.2E-07 mglkg-day 2.60E-05 mglkg-day NA NA 4.4E-03

(total) - 2.2E-02

Total Hazard Index Across All Exposure RouteslPathways 4.0E-02



Scenario Timeframe: Future
Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User
Receptor Age: Adult

TABLE 7.12a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units
Calculation (1)

Ingestion Benzo(a)anthracene L66E-03 mgIL L66E-03 mgIL M 3.4E-08 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 4.6E-08 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 5.38E-03 mgIL 5.38E-03 mgIL M 1.1E-07 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 3.2E-08 mglkg·day mglkg-day NA NA

Chrysene 4.12E-03 mgIL 4.l2E-03 mglL M 8.4E-08 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mgIL 2.30E-04 mgIL M 4.7E-09 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 4.1E-08 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mglL M 2.2E-08 mglkg-day 4.00E-04 mglkg-day NA NA 5.4E-05

Arsenic L40E·03 mgIL 1.40E-03 mgIL M 2.8E-08 mglkg-day 3.00E·04 mglkg-day NA NA 9.5E-05

Iron L77E+OO mglL 1.77E+OO mglL M 3.6E-05 mglkg-day 3.00E-01 mglkg-day NA NA L2E-04

Manganese 5.15E-Ol mglL 5.l5E-Ol mglL M 1.0E-05 mglkg-day 2.40E-02 mglkg-day NA NA 4.4E-04

Vanadium 3.69E-03 mgIL 3.69E-03 mgIL M 7.SE-08 mglkg-day 1.00E-03 mglkg-day NA NA 7.5E-05

(total) 7.8E-04

Dermal Benzo(a)anthracene L66E-03 mgIL L66E-03 mglL M 4.0E-05 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 9.4E-05 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 5.38E-03 mglL 5.38E-03 mglL M 2.3E-04 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranthene 1.55E-03 mglL L55E-03 mglL M 6.1E-05 mglkg-day mglkg-day NA NA

Chrysene 4.12E-03 mgIL 4.12E-03 mglL M 1.0E-04 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 1.5E-05 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 8.8E-05 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mglL .M 2.0E-08 mglkg-day 6.00E-05 mglkg-day NA NA 3.3E-04

Arsenic 1.40E-03 mgIL 1.40E-03 mgIL M 2.6E-08 mglkg-day 3.00E-04 mglkg-day NA NA 8.6E-05

Iron 1.77E+OO mglL 1.77E+OO mglL M 3.3E-OS mglkg-day 3.00E-01 mglkg-day NA NA 1.lE-04

Manganese 5.15E-Ol mglL 5.l5E-Ol mglL M 9.SE-06 mglkg-day 9.60E-04 mglkg-day NA NA 9.9E-03

Vanadium 3.69E-03 mgIL 3.69E-03 mgIL M 6.8E-08 mglkg-day 2.60E-05 mglkg-day NA NA 2.6E-03

(total) 1.3E-02

Total Hazard Index Across All Exposure RouteslPathways 1.4E-02



SCenario Timeframe: Future
Medium: Surface Water

Exposure Medium: Surface Waler

Exposure Point: GUlly

Receptor Population: Residents

Receptor Age: Child

TABLE 7.13a· CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingesllon Benzo(a)anthracene 1.66E-03 mg/l 1.66E-03 mglL M 7.9E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 1.1E-06 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 5.38E-03 mglL 5.38E-03 mglL M 2.8E-06 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranlhene 1.55E·03 mg/l 1.55E-03 mg/l M 7.4E-07 mglkg-day mglkg-day NA NA

Chrysene 4.12E-03 mg/l 4.12E-03 mg/l M 2.0E-06 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anlhracene 2.30E-04 mg/l 2.30E-04 mglL M 1.lE-07 mglkg-day mglkg-day NA NA

Indeno(l,2,3-cd)pyrene 2.02E-03 mg/l 2.02E-03 mglL M 9.6E-07 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E·03 mg/l M 5.0E-07 mQikg-day 4.00E-04 mglkg-day NA NA 1.3E-03

Arsenic 1.40E-03 mglL 1.40E-03 mg/l M 6.6E-07 mglkg-day 3.00E-04 mglkg-day NA NA 2.2E-03

Iron 1.77E+OO mg/l 1.77E+OO mg/l M B.4E-04 mglkg-day 3.00E-Ol mglkg-day NA NA 2.BE-03

Manganese 5.15E-Ol mg/l 5.15E-Ol mglL M 2.4E-04 mglkg-day 2.40E-02 mglkg-day NA NA 1.0E-02

Vanadium 3.69E-03 mg/l 3.69E-03 mglL M 1.BE-OB mglkg-day 1.00E-03 mglkg-day NA NA l.BE-03

(total) 1.BE-02

Dermal Benzo(a)anthracene 1.66E-03 mg/L 1.66E-03 mg/l M 6.9E-05 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mg/l 2.26E-03 mg/l M 1.6E-04 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 5.38E-03 mg/l 5.38E-03 mglL M 3.9E-04 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 1.0E-04 mglkg-day mglkg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mg/l M 1.7E-04 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mg/l M 2.5E-05 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mg/l 2.02E-03 mglL M 1.5E-04 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mglL M 3.3E-08 mglkg-day 6.00E-05 mglkg-day NA NA 5.5E-04

Arsenic 1.40E-03 mg/l 1.40E-03 mg/l M 4.4E-08 mglkg-day 3.00E-04 mglkg-day NA NA 1.5E-04

Iron 1.77E+OO mglL 1.77E+OO mg/l M 5.6E-05 mglkg-day 3.00E-Ol mglkg-day NA NA 1.9E-04

Manganese 5.15E-Ol mg/l 5.15E-Ol mglL M 1.6E-05 mglkg-day 9.60E-04 mglkg-day NA NA 1.7E-02

Vanadium 3.69E-03 mg/l 3.69E-03 mglL M 1.2E-07 mglkg-day 2.60E-05 mglkg-day NA NA 4.4E-03

(total) 2.2E-02

Tolal Hazard Index Across All Exposure RouleslPathways 4.0E-02



Scenario Timeframe: Future
Medium: Surtace Water

Exposure Medium: Surface Water
Exposure Point: GUlly

Receptor PopUlation: Residents
Receptor Age: Adult

TABLE 4.14a

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mgIL M 3.4E·08 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 4.6E-08 mg/kg-day mg/kg-day NA NA

Benzo(b)f1uoranthene 5.38E-03 mgIL 5.38E-03 mglL M 1.1 E·07 mg/kg-day mg/kg-day NA NA

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 3.2E-08 mglkg-day mg/kg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 8.4E-08 mglkg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mgIL M 4.7E-09 mg/kg-day mg/kg-day NA NA

Indeno(l,2,3-cd)pyrene 2.02E·03 mglL 2.02E-03 mgIL M 4.1E-08 mg/kg-day mg/kg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mgIL M 2.2E-08 mg/kg-day 4.00E-04 mg/kg.daY NA NA 5.4E-05

Arsenic 1.40E-03 mgIL . 1.40E-03 mgIL M 2.8E-08 mg/kg-day 3.00E·04 mg/kg-day NA NA 9.5E-05

Iron 1.77E+OO mglL 1.nE+OO mgIL M 3.6E-05 mg/kg-day 3.00E-Ol mg/kg-day NA NA 1.2E-04

Manganese 5.15E-Ol mglL 5.15E-Ol mglL M 1.0E-05 mg/kg-day 2.40E·02 mg/kg-day NA NA 4.4E-04

Vanadium 3.69E-03 mglL 3.69E-03 mgIL M 7.5E-08 mg/kg-day 1.00E-03 mg/kg-day NA NA 7.5E-05

(total) 7.8E-04

Dermal Benzo(a)anthracene l.66E-03 mglL 1.66E·03 mglL M 4.0E-05 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 9.4E-05 mg/kg-day mg/kg-day NA NA

Benzo(b)f1uoranthene 5.38E-03 mgIL 5.38E-03 mglL M 2.3E-04 mg/kg-day mg/kg-day NA NA

Benzo(k)f1uoranthene 1.55E-03 mgIL 1.55E-03 mglL M 6.1E·05 mg/kg-day mg/kg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mglL M l.0E·04 mglkg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 1.5E-05 mg/kg-day mglkg-day NA NA

Indeno(l,2,3-cd)pyrene 2.02E-03 mgll. 2.02E-03 mgIL M 8.8E-05 mg/kg-day mg/kg-day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mglL M 2.0E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.3E-04

Arsenic 1.40E:03 mgIL 1.40E-03 mglL M 2.6E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.6E-05

Iron 1.77E+OO· mgIL 1.77E+OO mglL M 3.3E-05 mg/kg-day 3.00E-Ol mg/kg-day NA NA 1.1E-04

Manganese 5.15E-Ol mglL 5.15E-Ol mglL M 9.5E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 9.9E-03

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 6.8E-08 mg/kg-day 2.60E·05 mg/kg-day NA NA 2.6E-03

(total) 1.3E-02

Total Hazard Index Across All Exposure RouteslPathways 1.4E-02



TABLE B.9a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFuture

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Maintenance Worker

Receptor Age: Adu~

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

(total)

Dermal Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mgIL M 6.2E-07 mglkg-day 7.30E-01 (rnglkg-dayr' 4.5E-07

Benzo(a)pyrene 2.26E-03 mg/L 2.26E-03 mgIL M 1.4E-06 mglkg-day 7.30E+OO (rng/kg-dayr' 1.0E-05

Benzo(b)f1uoranthene 5.38E-03 mg/L 5.3BE-03 mgIL M 3.5E-OB mglkg-day 7.30E-01 (mg/kg-dayr' 2.5E-OB

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 9.3E-07 mglkg-day 7.30E-02 (mglkg-dayr' 6.BE-OB

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 1.5E-06 mglkg-day 7.30E-Q3 (mglkg-dayr' 1.1E-OB

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mgIL M 2.3E-07 mglkg-day 7.30E+OO (mg/kg-dayr' 1.6E-06

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mgIL M 1.4E-06 mglkg-day 7.30E-01 (mglkg-dayr' 9.9E-07

Antimony 1.06E-Q3 mglL 1.06E-03 mglL M 2.1E-10 mglkg-day (mglkg-dayr'

Arsenic 1.40E-Q3 mglL 1.40E-03 mglL M 2.BE-10 mglkg-day 1.50E+OO (mglkg-dayr' 4.2E-10

Iron l.77E+OO mglL 1.77E+OO mglL M 3.5E-07 mglkg-day (mglkg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mg/L M 1.0E-07 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 7.4E-10 mglkg-day (mglkg-dayr'

(total) 1.6E-OS

Total Risk Across All Exposure Routes/Pathways 1.6E-QS



TABLE 8.10a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFu1ure

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point GUlly

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Chemical Medium Medium Rou1e Rou1e EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Rou1e of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concem Value Units Value Un~s Calculation (1) Un~s

Ingestion Benzo(a)anthracene 1.66E-03 mg/L 1.66E-03 mglL M 2.2E-08 mg/kg-day 7.30E-01 (mglkg-dayj"' 1.6E-08

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 2.9E-08 mg/kg-day 7.30E+OO (mglkg-dayj"' 2.1E-07

Benzo(b)fluoranthene 5.38E-03 mglL 5.38E-03 mglL M 7.0E-08 mg/kg-day 7.30E-01 (mglkg-dayj"' 5.1E-08

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mg/L M 2.0E-08 mglkg-day 7.30E-02 (mglkg-dayj"' 1.5E-09

Chrysene 4.12E-03 mg/L 4.12E-03 mglL M 5.4E-08 mglkg-day 7.30E-03 (mglkg-dayj"' 3.9E-10

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mgIL M 3.0E-09 mglkg-day 7.30E+OO (mglkg-dayj"' .2.2E-08

IndenO(1,2;3-cd)pyrene 2.02E-03 mg/L 2.02E-03 mgIL M 2.6E-08 mglkg-day 7.30E-01 (mglkg-dayj"' 1.9E-08

Antimony 1.06E-03 mgIL 1.06E-03 mgIL M 1.4E-08 mglkg-day (mglkg-dayj"' .

Arsenic 1.40E-03 mglL 1.40E-03 mgIL M 1.8E-08 mglkg-day 1.50E+OO (mglkg-dayj"' 2.7E-08

Iron 1.77E+OO mglL 1.77E+OO mglL M 2.3E-05 mglkg-day (mglkg-dayj"'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 6.7E-06 mglkg-day (mglkg-dayj"'

Vanadium 3.69E-03 mg/L 3.69E-03 mglL M 4.8E-08 mglkg·day (mglkg-dayj"'

(total) 3.5E-07

Dermal Benzo(a)anthracene 1.66E-03 mg/L 1.66E-03 mglL M 1.8E-06 mglkg-day 7.30E-01 (mglkg-dayj"' 1.3E-06

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mgIL M 4.1E-06 mglkg-day 7.30E+OO (mg/kg-dayj"' 3.0E-05

Benzo(b)fluoranthene 5.38E-03 mglL 5.38E-03 mglL M 9.9E-06 mglkg-day 7.30E,01 (mg/kg-dayj"' 7.2E-06

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mglL M 2.7E-06 mglkg-day 7.30E-02 (mg/kg:dayj"' 1.9E-07

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 4.4E-06 mglkg-day 7.30E-03 (mglkg-dayj"' 3.2E-08

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 6.5E-07 mglkg-day 7.30E+OO (mglkg-dayj"' 4.7E-06

Indeno(1,2,3-cd)pyrene 2.02E·03 mglL 2.02E-03 mglL M 3.9E-06 mglkg-day 7.30E-01 (mglkg-dayj"' 2.8E-06

Antimony 1.06E-03 mglL 1.06E-03 mglL M 8.6E-10 mglkg-day (mglkg-dayj"'

Arsenic 1.40E-03 mgIL 1.40E-03 mglL M 1.1E-09 mglkg-day 1.50E+OO (mg/kg-dayj"' 1.7E-09

Iron 1.77E+OO mglL 1.77E+OO mglL M 1.4E-06 mglkg-day (mg/kg·dayj"'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 4.2E-07 mglkg-day (mg/kg-dayj"'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 3.0E-09 mglkg-day (mglkg-dayj"'

(total) 4.6E-05

Total Risk Across All Exposure Routes/Pathways 4.7E-oS



TABLE 8.11a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User

Receptor Age: Child

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 Benzo(a)anthracene 1.66E-Q3 mgIL 1.66E-03 mglL M 2.3E-08 mglkg-day 7.30E-01 (mglkg-dayr' 1.6E-08

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mgIL M 3.1E-08 mg/kg-day 7.30E+OO (mglkg-dayr' 2.2E-07

Benzo(b)f1uoranthene 5.38E-03 mglL 5.38E-03 mg/L M 7.3E-08 mg/kg-day 7.30E-01 (mglkg-dayr' 5.3E-08

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 2.1E-08 mglkg-day 7.30E-02 (mglkg-dayr' 1.5E-09

Chrysene 4.12E-03 mg/L 4.12E-03 mglL M 5.6E-08 mglkg-day 7.30E-03 (mglkg-dayr' 4.1E-10

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 3·.1E-09 mglkg-day 7.30E+OO (mg/kg-dayr' 2.3E-08

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 2.7E-08 mglkg-day 7.30E-01 (mg/kg-dayr' 2.0E-08

Antimony 1.06E-03 mglL 1.06E-03 mglL M 1.4E-08 mglkg-day (mglkg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 1.9E-08 mglkg-day 1.50E+OO (mglkg-dayr' 2.8E-08

Iron 1.77E+OO mglL 1.77E+OO mglL M 2.4E-05 mglkg-day (mglkg-dayr'

Manganese 5.15E-01 mg/L 5.15E-01 mglL M 7.0E-06 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mgIL 3.69E-03 mglL M 5.0E-08 mg/kg-day (mglkg-dayr'

3,7E-07

Dermal Benzo(a)anthracene 1.66E-03 mg/L 1.66E-03 mglL M 2.0E-06 mglkg-day 7.30E-01 (mg/kg-dayr' 1.4E-06

Benzo(a)pyrene 2.26E-03 mg/L 2.26E-03 mglL M 4.6E-06 mglkg-day 7.30E+OO (mglkg-dayr' 3.3E-05

Benzo(b)fluoranthene 5.38E-03 mglL 5.38E-03 mg/L M 1.1E-05 mglkg-day 7.30E-01 (mg/kg-dayr' 8.0E-06

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 . mg/L M 3.OE-06 mglkg-day 7.30E-02 (mg/kg-dayr' 2.2E-07

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 4.9E-06 mglkg-day 7.30E-03 (mglkg-dayr' 3.6E-08

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 7.2E-07 mglkg-day 7.30E+OO (mglkg-dayr' 5.2E-06

Indeno(1,2,3-cd)pyrene 2.02E-Q3 mglL 2.02E-03 mgIL M 4.3E-06 mglkg-day 7.30E-01 (mglkg-dayr' 3.1E-06

Antimony 1.06E-03 mglL 1.06E-03 mglL M 9.5E-10 mglkg-day (mglkg-dayr'

Arsenic 1.40E-03 mgIL 1.40E-03 mglL M 1.3E-09 mg/kg-day 1.50E+OO (mg/kg-dayr' 1.9E-09

Iron 1.77E+OO mglL . 1.77E+OO mglL M 1.6E-06 mg/kg-day (mg/kg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 4.6E-07 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 3.3E-09 mglkg-day (mglkg-dayr'

5.1E-05

Total Risk Across All Exposure RouteS/Pathways 5.2E-05



TABLE 8.12a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User

Receptor Age: Adu~

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 Untts Calculation (1) Units

Ingestion Benzo(a)anthracene 1.66E-03 mglL 1,66E-03 mg/L M 3.4E-09 mglkg-day 7.30E-01 (mg/kg-day)" 2.5E-09

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 4.6E-09 mg/kg-day 7.30E+OO (mglkg-day)" 3.4E-08

Benzo(b)fluoranthene 5.38E-03 mglL 5.38E-03 mglL M 1.1E-08 mglkg-day 7.30E-01 (mglkg-dayr' 8.0E-09

Benzo(k)fluoranthene 1,55E-03 mglL 1.55E-03 mglL M 3.2E-09 mg/kg-day 7.30E-02 (mglkg-dayr' 2.3E-10

Chrysene 4.12E-03 mglL 4.12E-03 mgIL M 8.4E-09 mglkg-day 7.30E-03 (mg/kg-dayr' 6.1E-11

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mg/L M 4.7E-10 mglkg-day 7.30E+OO (mglkg-dayr' 3.4E-09

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M . 4.1E-09 mglkg-day 7.30E-01 (mglkg-dayr' 3.0E-Q9

Antimony 1,06E-03 mglL 1.06E-03 mglL M 2.2E-09 mglkg-day (mglkg-dayr'

Arsenic 1,40E-03 mglL 1.40E-03 mglL M 2.8E-09 mglkg-day 1.50E+OO (mglkg-dayr' 4.3E-09

Iron 1.77E+OO mglL 1.77E+OO mglL· M 3.6E-06 mglkg-day (mglkg-day)"

Manganese 5.15E-01 mglL 5.15E-01 mgIL M 1.0E-06 mglkg-day (mg/kg-day)"

Vanadium 3.69E-03 mg/L 3.69E-03 mg/L M 7.5E-09 mglkg-day (mglkg-day)"

5.5E-08

Denmal Benzo(a)anthracene 1,66E-03 mg/L 1,66E-03 mglL M 4.0E-06 mglkg-day 7.30E-01 (mglkg-day)" 3.0E-06

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 9.4E-06 mglkg-day 7.30E+OO (mglkg-day)" B.8E-05

Benzo(b)fluoranthene 5.38E-03 mglL 5.38E-03 mglL M 2.3E-05 mglkg-day 7.30E-01 (mglkg-day)" 1.7E-05

Benzo(k)fluoranthene 1.55E:03 mglL 1.55E-03 mglL M B.1E-OB mglkg-day 7.30E-02 (mglkg-day)" 4.4E-07

Chrysene 4.12E-03 mg/L 4.12E-03 mglL M 1.0E-05 mglkg-day 7.30E-03 (mglkg-day)" 7.3E-08

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 1,5E-06 mglkg-day 7.30E+OO (mglkg-day)" 1.1E-05

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mgIL M 8.8E-OB mglkg-day 7.30E-01 (mg/kg-day)" B.5E-OB

Antimony 1,OBE-03 mglL 1.0BE-03 ing/L M 2.0E-09 mglkg-day (mglkg-day)"

Arsenic 1.40E-03 mglL 1,40E-03 mglL M 2.BE-09 mg/kg-day 1.50E+OO (mglkg-day)" 3.9E-09

Iron 1.77E+OO mglL 1.77E+OO mglL M 3.3E-OB mglkg-day (mglkg-day)"

Manganese 5.15E-Q1 mglL 5.15E-01 mglL M 9.5E-07 mglkg-day (mglkg-day)"

Vanadium 3.B9E-03 mglL 3.B9E-03 mglL M 6.8E-09 mglkg-day (mglkg-day)"

1.1E-04

Total Risk Across All Exposure RoU1eS/Pathways 1.1 E-Q4



TABLE B.13a· CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Residents

Receptor Age: Child

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
Concem Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 1.66E·03 mglL 1.66E-03 mglL M 2.3E-OB mglkg-day 7.30E-01 (mglkg-dayr' 1,6E-OB

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 3.1E-OB mglkg·day 7.30E+OO (mglkg-dayr' 2.2E-07

Benzo(b)f1uoranthene 5.3BE-03 mglL 5.3BE-03 mg/L M 7.3E·OB mglkg-day 7.30E-01 (mg/kg-dayr' 5.3E-OB

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mgIL M 2.1 E-QB mglkg-day 7.30E-02 (mglkg-dayr' 1.5E-09

Chrysene 4.12E·03 mgIL 4.12E-03 mgIL M 5.6E-OB mg/kg-day 7.30E-03 (mg/kg·daYr' 4.1E-10

Dibenzo(a,h)anthracene 2.30E-04 mgIL 2.30E-04 mg/L M 3.1E-09 mglkg-day 7.30E+OO (mglkg-dayr' 2.3E-OB

Indeno(1,2,3-cd)pyrene 2.02E-03 mg/L 2.02E-03 mglL M 2.7E-OB mglkg-day 7.30E-01 (mglkg-dayr' 2.0E-OB

Antimony 1,06E-03 mglL 1.06E-03 mglL M 1.4E-OB mglkg-day (mglkg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mg/L M 1.9E-OB mg/kg-day 1.50E+OO (mglkg-dayr' 2.BE-OB

Iron 1.77E+OO mglL 1,77E+OO mglL M 2.4E-05 mg/kg-day (mg/kg-dayr'

Manganese 5.15E-01 mg/L 5.15E-01 mglL M 7.0E-06 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mg/L M 5.0E-OB mglkg-day (mglkg-dayr'

3.7E-07

Dermal Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mglL M 2.0E-06 mglkg-day 7.30E-01 (mglkg-dayr' 1.4E-06

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 4.6E-06 mglkg-day 7.30E+OO (mg/kg-dayr' 3.3E-05

Benzo(b)fluoranthene 5.3BE-03 mglL 5.3BE-03 mg/L M 1.1E-05 mg/kg·day 7.30E-01 (mg/kg-dayr' B.OE-06

Benzo(k)fluoranthene 1.55E-03 mglL 1,55E-03 mg/L M 3.0E-06 mglkg-day 7.30E-02 (mglkg-dayr' 2.2E-07

Chrysene 4.12E·03 mg/L 4.12E-03 mglL M 4.9E-06 mglkg-day 7.30E·03 (mglkg-dayr' 3.6E-OB

Dibenzo(a,h)anthracene 2.30E·04 mgIL 2.30E-04 mglL M 7.2E-07 mglkg-day 7.30E+OO (mglkg·dayr' 5.2E-06

Indeno(1,2.3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 4.3E-06 mg/kg-day 7.30E-Q1 . (mglkg-dayr' 3.1E-06

Antimony 1,06E-03 mglL 1.06E-Q3 mglL M 9.5E-10 mglkg-day (mglkg-dayr'

Arsenic 1.40E-03 mgIL 1.40E-03 mgIL M 1.3E-09 mglkg·day 1.50E+OO (mglkg-dayr' 1.9E-09

Iron 1.77E+OO mglL 1,77E+OO mg/L M 1.6E-06 mglkg-day (mglkg-dayr'

Manganese 5.15E-01 mgIL 5.15E-01 mgIL M 4.6E-07 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 3.3E-09 mglkg-day (mglkg-dayr'

5.1E-05

Total Risk Across All Exposure RoutesfPathways 5.2E-05

"



TABLE B.14a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: GUlly

Receptor Population: Residents

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) Un~s

Ingestion Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mg/L M 3.4E-09 mglkg-day 7.30E-01 (mglkg-dayr' 2.5E-09

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 4.6E-09 mglkg-day 7.30E+OO . (mglkg-dayr' 3.4E-OB

Benzo(b)f1uoranthene 5.3BE-03 mglL 5.3BE-03 mglL M 1.1 E-OB mglkg-day 7.30E-01 (mg/kg-dayr' B.OE-09

Benzo(k)fluoranthene 1.55E-03 mgIL 1.55E-03 mglL M .3.2E-09 mglkg-day 7.30E-Q2 (mglkg-dayr' 2.3E-10

Chrysene 4.12E-03 mglL 4.12E-03 mglL M B.4E-09 mglkg-day 7.30E-03 (mglkg-dayr' 6.1E-11

Dibenzo(a,h)anthracene 2.30E-04 mg/L 2.30E-04 mglL M 4.7E-10 mg/kg-day 7.30E+OO (mglkg-daYr' 3.4E-09

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mgIL M 4.1E-09 mglkg-day 7.30E-01 (mglkg-daYr' 3.0E-09

Antimony 1.06E-03 mglL 1.06E-03 mgIL M 2.2E-09 mglkg-day (mg/kg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mg/L M 2.BE-09 mglkg-day 1.50E+OO (mglkg-dayr' 4.3E-09

Iron 1.77E+OO mglL 1.77E+OO mglL M 3.6E-06 mglkg-day (mg/kg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 1.0E-06 mg/kg-day (mg/kg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 7.5E-Q9 mglkg-day (mglkg-dayr'

5.5E-08

Dermal Benzo(a)anthracene 1.66E-03 mg/L 1.66E-03 mgIL M 4.0E-06 mg/kg-day 7.30E-01 (mglkg-dayr' 3.0E-06

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 9.4E-06 mglkg-day 7.30E+OO (mglkg-dayr' 6.BE-05

Benzo(b)fluoranthene 5.3BE-03 mglL 5.3BE-03 mgIL M 2.3E-05 mglkg-day 7.30E-01 (mg/kg-dayr' 1.7E-05

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mglL M 6.1E-06 mglkg-day 7.30E-02 (mglkg-dayr' 4.4E-07

Chrysene 4.12E-03 mgIL 4.12E-03 mglL M 1.0E-05 mglkg-day 7.30E-03 (mglkg-dayr' 7.3E-OB

Dibenzo(a,h)anthracene 2.30E-04 mg/L 2.30E-04 mglL .M 1.5E-06 mg/kg-day 7.30E+OO (mglkg-dayr' 1.1E-05

Indeno(1,2,3-cd)pyrene 2.02E-03· . mg/L 2.02E-03 mglL M B.BE-06 mg/kg-day 7.30E-01 (mglkg-dayr' 6.5E-06

Antimony 1.06E-Q3 mglL 1.06E-03 mgIL M 2.0E-09 mglkg-day (mg/kg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mgIL M 2.6E-09 mglkg-day 1.50E+OO (mg/kg-dayr' 3.9E-09

Iron 1.77E+OO mg/L 1.77E+OO mg/L M 3.3E-06 mglkg-day (mglkg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 9.5E-07 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 6.BE-09 mg/kg-day (mglkg-dayr'

1.1E-04

Total Risk Across All Exposure Routes/Pathways 1.1 E-04



TABLE 4.9

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFulure

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point Gully

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Ratlonalel Model Name

Reference Reference

Dermal Cw Chemical Concentration in Water mglL Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm2 3,300 U.S. EPA, July 2004 3,300 U.S. EPA, July 2004 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm'-event chern ieal-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004 specific dermally absorbed dose from

EV Event Frequency evenVday 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.:

ED Exposure Duration years 25 U.S. EPA, May 1993 9 U.S. EPA, May 1993 of the text.

EF Exposure Frequency days/year 24 Professional judgement 12 Professional judgement

tovent Duration of Event hour/event 2 Professional jUdgement 1 Professional judgement USEPA, July 2004

t· Time to reach steady state hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

T Lag Time hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

Kp Permeability Coefficient from Water cm/hour chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA, December 1969

AT-N Averaging Time (Non-Cancer) days 9,125 U.S. EPA, December 1989 3,265 USEPA, December 1969

1 - Professionai judgment. A.ssumes two days a week in warm wealher months for RME and one day a week for CTE.

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

Cancer Dermal Intake(RME) = 1.11 E+OO
Noncancer Dermallntake(RME) = 3.10E+OO

Cancer Dermal Intake(CTE) =1.99E-01
Noncancer Dermal Intake(CTE) =1.55E+OO

SWMU 15SurfaceWaterCalcsRME.xls



TABLE 4.10

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: CurrenVFulure

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Ratlonalel Model Name

Reference Reference

Ingestion Cw Chemical Concentration In Water (mglL) Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mglkg-day)=

IR Ingestion Rate 01 Surface Water (Uhr) ·0.05 U.S. EPA Region 4, May 2000 0.05 U.S. EPA Region 4, May 2000 Cwx IRx ETx EFx ED

EF Exposure Frequency (dayslyear) 26 Professional judgement 13 Professional jUdgement BWxAT

ED Exposure Duration (years) 11 6·17 years of age 11 6 - 17 years of age

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional judgement

BW Body Weighl (kg) 43 U.S. EPA, August 1997 43 U.S. EPA, August 1997

AT-C Averaging Time (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA, December 1989

AT-N Averaging TIme (Noncancer) (days) 4015 U.S. EPA, December 1989 4,015 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm 2 3,280 U.S. EPA, August 1997 3,100 U.S. EPA, August 1997 for estimating DAevent and the chemica'l-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004 specific dermally absorbed dose from

EV Event Frequency evenVday 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.:

ED Exposure Duration years 11 6 - 17 years of age 11 6 - 17 years of age of the text.

EF Exposure Frequency dayslyear 26 Professional jUdgement 13 Professional jUdgement

Ie- Duration of Event hourlevent 4 Professional judgement 2 Professional jUdgement USEPA, July 2004

t" Time to reach steady state hourlevent chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

T Lag Time hourlevent chemical-specific U.S. EPA, July 2004 chem ical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

Kp Permeability Coefficient from Water cmlhour chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

BW Body Weight kg 43 U.S. EPA, August 1997 43 U.S. EPA, Augusl1997

AT-C Averaging Time (Cancer) dilys 25,550 U.S. EPA, December 1989 25,550 USEPA, December 19B9

AT-N Averaging Time (Non·Cancer) days 4,015 U.S. EPA, December 1989 4,015 USEPA, December 1989

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE.

Daily 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) = 5.21 E-05
Noncancer Ingestion Intake(RME) = 3.31 E-04

Cancer Dermal Intake(RME) =8.54E-01
Noncancer Dermal Intake(RME) =5.43E+OO

Cancer Ingestion Intake(CTE) = 1.30E-05
Noncancer Ingestion Intake(CTE) = 8.28E-05

Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(CTE) = 2.57E+OO

SWMU 15SurfaceWaterCalcsRME.xls



TABLE 4.11

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CHILD RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equatlonl

Route Code Value Rationale! Value Rationale/ Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mgll) Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mg/kg-day)=

IA Ingestion Aate of Surtace Water (Uhr) 0.05 U.S. EPA Aegion 4, May 2000 0.05 U.S. EPA Aegion 4, May 2000 Cw x IA x ET x EF x ED

EF Exposure Frequency (dayslyear) 52 Professional judgement 26 Professional judgement BWxAT

ED Exposure Duration (years) 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional jUdgement

BW Body Weight (kg) 15 U.S. EPA, May 1993 15 U.S. EPA. May 1993

AT-C Averaging Time (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA. December 1989

AT-N Averaging Time (Noncancer) (days) 2190 U.S. EPA, December 1989 730 U.S. EPA. December 1989

Dermal Cw Chemical Concentration in Water mglL Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area em' 3,300 1/2 total body area (EPA 2004) 3,300 1/2 total body area (EPA 2004) for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chern ical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004 specific denmally absorbed dose from

EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.,

ED Exposure Duration years 6 U.S. EPA. May 1993 2 U.S. EPA, May 1993 of the tex1.

EF Exposure Frequency dayslyear 52 Professional judgement 26 Professional judgement

to- Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA. July 2004

t" Time to reach steady state hour/event chemical-specific U.S. EPA. July 2004 chemical-specific U.S. EPA, July 2004

T Lag Time hour/event chemical-specific U.S. EPA. July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

Kp Penmeability Coefficient from Water cm/hour chemical-specific U.S.' EPA, Juiy 2004 chern ical-specific U.S. EPA, July 2004

BW Body Weight kg 15 U.S. EPA. May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25.550 USEPA. December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 USEPA. December 19B9

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for CTE.

Daily 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) = 1.63E-04 Cancer Ingestion Intake(CTE) = 1.36E-05
Noncancer Ingestion Intake(RME) = 1.90E-03 Noncancer Ingestion Intake(CTE) =4.75E-04

Cancer Dermallntake(RME) = 2.69E+OO
Noncancer Dermallntake(RME) = 3.13E+01

Cancer Dermal Intake(CTE) = 4.48E-01
Noncancer Dermal Intake(CTE) = 1.57E+01

SWMU15SurfaceWaterCalcsRME.xls



TABLE 4.12

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: FU1ure

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Rationale! Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mglL) Max or 95% UCL U.S. EPA, December 2002 Maximum U,S. EPA, December 2002 Chronic Daily Intake (COl) (mglkg-day)=

IR Ingestion Rate of Sunace Water (llhr) 0.01 U.S. EPA Region 4, May 2000 0.01 U.S. EPA Region 4, May 2000 Cwx IR x ETx EFx ED

EF Exposure Frequency (dayslyear) 52 Professional judgement 26 Professional judgemeni BWxAT

ED Exposure Duration (years) 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

ET Exposure 11me (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA, December 1989

AT-N Averaging TIme (Noncancer) (days) 8760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mgll Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area em2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chern ical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004 specific dermally absorbed dose from

EV Event Frequency evenVday 1 Professional Judgement 1 Professional judgement water (DAD) are provided in Section 7.3.4.:

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 of the text.

EF Exposure Frequency daystyear 52 Professional judgement 26 Professional judgement

t.v." Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, July 2004

t' Time to reach steady state hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

T Lag Time hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specijic U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

Kp Penneability Coefficient from Water em/hour chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

BW Bodly Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25.550 U.S. EPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 USEPA, December 1989

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE.

Daily 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) = 2.79E-05
Noncancer Ingestion Intake(RME) = 8.14E-05

Cancer Dermal Intake(RME) = 6.33E+OO
Noncancer Dermal Intake(RME) =1.85E+01 .

Cancer Ingestion Intake(CTE) = 2.04E-06
Noncancer Ingestion Intake(CTE) = 2.04E-05

Cancer Dermal Intake(CTE) = 9.23E-01
Noncancer Dermal Intake(CTE) = 9.23E+OO

SWMU15SurfaceWaterCalcsRME.xls



TABLE 4.13

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Residents

Receptor Age: Child

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Ratlonalel Value Ratlonalel Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mglL) Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mglkg-day)=

IR Ingestion Rate of Surtace Water (Uhr) 0.05 U.S. EPA Region 4, May 2000 0.05 U.S. EPA Region 4, May 2000 Cw x IR x ET x EF x ED

EF Exposure Frequency (dayslyear) 52 Professional jUdgement 26 Professional judgement BWxAT

ED Exposure Duration (years) 6 U.S. EPA, May 1993 2 U.S. EPA, May 1993

ET Exposure llme (hr/day) 4 Professional jUdgement 2 Professional jUdgement

BW Body Weight (kg) 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) (days) 25550 U.S. EPA. December 1989 25550 U.S. EPA, December 1989

AT-N Averaging Time (Noncancer) (days) 2190 U.S. EPA, December 1989 730 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mg/L Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and param eters for

A Skin Surface Area cm' 3,300 1/2 total body area (EPA 200 3,300 1/2 total body area (EPA 200 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA. July 2004 specific denmally absorbed dose from

EV Event Frequency event/day 1 Professional judgement· 1 Professional judgement water (DAD) are provided in Section 7.3.4.:

ED Exposure Duration years 6 U.S. EPA, May 1993 2 U.S. EPA. May 1993 of the text

EF Exposure Frequency dayslyear 52 Professional judgement 26 Professional judgement

t....m Duration of Event hourlevent 4 Professional jUdgement 2 Professional judge":!ent USEPA, July 2004

t' Time to reach steady state hourlevent chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

T Lag Time hourlevent chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

Kp Permeability Coefficient from Water cmlhour chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

BW Body Weight kg 15 U.S. EPA, May 1993 15 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 2,190 U.S. EPA, December 1989 730 USEPA, December 1989

1'- Professional jUdgment. Assumes two days a week in wann weather months for RME and one day a week for CTE.

Daily 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) = 1.63E-04
Noncancer Ingestion Intake(RME) = 1.90E-03

Cancer Dermallntake(RME) = 2.69E+OO
Noncancer Dermal Intake(RME) = 3:13E+01

Cancer Ingestion Intake(CTE) = 1.36E-05
Noncancer Ingestion Intake(CTE) = 4.75E-04

Cancer Dermal Intake(CTE) = 4.48E-01
Noncancer Dermal Intake(CTE) = 1,57E+01

SWMU15SurfaceWaterCalcsRME.xls



TABLE 4.14

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Residents

Receptor Age: Adult

Exposure Paramete Parameter !>efinition Units RME RME CTE CTE Intake Equation!

Route Code Value RationalE!/ Value Rationale! Model Name

Reference Reference

Ingestion Cw Chemical Concentration in Water (mglL) Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 Chronic Daily Intake (COl) (mglkg-day)=

fR Ingestion Rate of Surface Wafer . (lJhr) 0.01 U.S. EPA Region 4, May 2000 0.01 U.S. EPA Region 4, May 2000 Cw x IR x ET x EF x ED

EF Exposure Frequency (dayslyear) 52 Professional judgement 26 Professional judgement BWxAT

ED Exposure Duration (years) 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993

ET Exposure lime (hr/day) 4 Professional jUdgement 2 Professional judgement

BW Body Weight (kg) 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging nme (Cancer) (days) 25550 U.S. EPA, December 1989 25550 U.S. EPA, December 1989

AT-N Averaging nme (Noncancer) (days) 8760 U.S. EPA, December 1989 2,555 U.S. EPA, December 1989

Dermal Cw Chemical Concentration in Water mglL Max or 95% UCL U.S. EPA, December 2002 Maximum U.S. EPA, December 2002 The equations and parameters for

A Skin Surface Area cm 2
9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004 specific dermally absorbed dose from

EV Event Frequency event/day 1 Professional judgement 1 Professional jUdgement water (DAD) are provided in Section 7.3.4.:

ED Exposure Duration years 24 U.S. EPA, May 1993 7 U.S. EPA, May 1993 of the texl.

EF Exposure Frequency daysiyear 52 Professional judgement 26 Professional jUdgement

t....m Duration of Event hour/event 4 Professional judgement 2 Professional jUdgement USEPA, July 2004

t· Time to reach steady state hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA. July 2004

T Lag Time hour/event chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

B Bunge Model Constant dimensionless chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

Kp Permeability Coefficient from Water cm/hour chemical-specific U.S. EPA, July 2004 chemical-specific U.S. EPA, July 2004

BW Body Weight kg 70 U.S. EPA, May 1993 70 U.S. EPA, May 1993

AT-C Averaging Time (Cancer) days 25,550 U.S. EPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 U.S. EPA, December 1989 2,555 USEPA,December1989

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE.

Daily 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) = 2.79E-05
Noncancer Ingestion Intake(RME) = 8.14E-05

Cancer Dermal Intake(RME) = 6.33E+OO
Noncancer Dermal Intake(RME) = 1.85E+01

Cancer Ingestion Intake(CTE) = 2.04E-06
Noncancer Ingestion Intake(CTE) = 2.04E-05

Cancer Dermallntake(CTE) =9.23E-01
Noncancer Dermal Intake(CTE) =9.23E+OO

SWMU 15SurfaceWaterCalcsRME.xls



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
MAINTENANCE WORKERS - REASONABLE MAXIMUM EXPOSURE (RME)

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

U.S. EPA. July 2004

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

FOR ORGANICS: IF levenl < 1-, DAevenl = 2FA x Kp x C x CF x (6T x levenV3.1416)o.5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levenl > I', DAevenl =FA x Kp x C x CF x «levenV(1 + B)) + (2T x «1+3B+3B2)/(1 + B)2)))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) levenl =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1000 cM')
AT =AVERAGING TIME (DAYS) I' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t'(HR) tevant T(HR) Kp(CMlHR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.53E+00 2.00E+OO 2.03E+00 4.74E-Ol 2.75E+00 1 4.38E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+Ol 2.00E+OO 2.69E+OO 7.01E-01 4.27E+OO 1 1.02E-05
Benzo(b)f1uoranthene 5.38E-03 0 1.20E+Ol 2.00E+OO 2.77E+OO 7.02E-Ol 4.29E+OO 1 2.46E-05
Benzo(k)fluoranthene 1.55E-03 0 1.17E+Ol 2.00E+OO 2.72E+OO 6.60E-01 4.03E+00 1 6.59E-06
Chrysene 4.12E-03 0 8.53E+00 2.00E+00 2.03E+00 4.74E-Ol 2.75E+OO 1 1.09E-05
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+Ol 2.00E+00 3.88E+00 1.51 E+OO 9.68E+00 0.6. 1.60E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+Ol 2.00E+OO 3.78E+00 1.04E+00 6.65E+OO 0.6 9.59E-06
Antimony 1.06E-03 i 2.00E+OO 1.00E-03 1 2.12E-09
Arsenic 1.40E-03 i 2.00E+OO 1.00E-03 1 2.80E-09
Iron 1.77E+00 i 2.00E+OO 1.00E-03 1 3.55E-06
ManQanese 5.15E-Ol i 2.00E+00 1.00E-03 1 1.03E-06
Vanadium 3.69E-03 i 2.00E+00 1.00E-03 1 7.38E-09



CALCULATION OF DAevent· EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
ADOLESCENT TRESPASSERS - REASONABLE MAXIMUM EXPOSURE (RME)

SITE NAME:
LOCATION:
DATE:

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

U.S. EPAREFERENCES , - -- --

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

FOR ORGANICS: IF levenl < I" DAevenl = 2FA x Kp x C x CF x (ST x leventJ3.141Sf·5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levenl > I', DAevenl =FA x Kp x C x CF x ((leventJ(l + B)) + (2T x ((1+3B+3B2)/(1 + B)2)))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MGIL)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) levenl =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1000 cM'l)
AT =AVERAGING TIME (DAYS) I' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t'(HR) tevent T(HR) Kp(CMlHR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.53E+00 4.00E+00 2.03E+00 4.74E-01 2.75E+00 1 6.19E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+Ol 4.00E+00 2.69E+00 7.01E-Ol 4.27E+00 .1 1.44E-05
Benzo(b)fluoranthene 5.38E-D3 0 1.20E+Ol 4.00E+OO 2.77E+00 7.02E-Ol 4.29E+00 1 3.48E-05
Benzo(k)fluoranlhene 1.55E-03 0 1.17E+01 4.00E+OO 2.72E+00 6.60E-01 . 4.03E+00 1 9.32E-06
Chrysene 4.12E-03 0 8.53E+00 4.00E+OO 2.03E+00 4.74E-Ol 2.75E+00 1 1.54E-05
Dibenzo(a,h)anlhracene 2.30E-04 0 1.76E+Ol 4.00E+OO 3.88E+00 1.51E+00 9.68E+00 0.6 2.27E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+Ol 4.00E+00 3.78E+00 1.04E+00 6.65E+00 0.6 1.36E-05
Antimony 1.06E-03 i 4.00E+00 1.00E-03 1 4.24E-09
Arsenic 1.40E-03 i 4.00E+OO 1.00E-03 1 5.60E-09
Iron l.77E+OO i 4.00E+OO 1.00E-03 1 7.09E-06
Manganese 5.15E-Ol i 4.00E+00 1.00E-03 1 2.06E-06 -
Vanadium 3.69E-03 i 4.00E+00 1.00E-03 1 1.48E-08



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
CHILD RECREATIONAL USERS - REASONABLE MAXIMUM EXPOSURE (RME) .

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

U.S. EPA, July 2004

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

FOR ORGANICS: IF levenl < I", DAevenl = 2FA x Kp x C x CF x (6T x levenV3.1416f5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levenl > I", DAevenl =FA x Kp x C x CF x «levenV(1 + B)) + (2T x «1+3B+3B2)/(1 + B)2»))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A =SKIN SURFACE AREA AVAILABLE FClR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) levenl =DURATION OF EVENT (HRIEVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1 000 CM)
AT =AVERAGING TIME (DAYS) I" =TIME IT TAKES.TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t*(HR) tevent T(HR) Kp (CM/HR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.S3E+00 4.00E+OO 2.03E+00 4.74E-Ol 2.7SE+00 1 6.l9E-06
Benzo(a)pvrene 2.26E-03 0 1.17E+Ol 4.00E+00 2.69E+OO 7.01E-Ol 4.27E+00 1 1.44E-OS
Benzo(b)f1uoranthene S.38E-03 0 1.20E+Ol 4.00E+OO 2.77E+00 7.02E-Ol 4.29E+00 1 3.48E-OS
Benzo(k)fluoranthene 1.SSE-03 0 1.17E+Ol 4.00E+OO 2.72E+OO 6.60E-Ol 4.03E+00 1 9.32E-06
Chrvsene 4.l2E-03 0 8.S3E+00 4.00E+00 2.03E+00 4.74E-Ol 2.7SE+00 1 1.S4E-OS
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+Ol 4.00E+OO 3.88E+00 1.SlE+00 9.68E+00 0.6 2.27E-06
Indeno(1,2,3-cd)pvrene 2.02E-03 0 1.68E+Ol 4.00E+00 3.78E+00 1.04E+00 6.6SE+00 0.6 1.36E-OS
Antimonv 1.06E-03 i 4.00E+OO 1.00E-03 1 4.24E-09
Arsenic 1.40E-03 i 4.00E+00 1.00E-03 1 S.60E-09
Iron 1.77E+OO i 4.00E+00 1.00E-03 1 7.09E-06
Manganese S.lSE-Ol i 4.00E+OO 1.00E-03 1 2.06E-06
Vanadium 3.69E-03 i 4.00E+00 1.00E-03 1 1.48E-08



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
ADULT RECREATIONAL USERS - REASONABLE MAXIMUM EXPOSURE (RME)

SITE NAME:
LOCATION:
DATE:

REFERENCES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31/05

U.S. EPA. Julv 2004

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

FOR ORGANICS: IF levenl < I', DAevenl = 2FA x Kp x C x CF x (6T x levenV3.1416f'

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF tevent > t', DAevenl =FA x Kp x C x CF x «leve,nV(1 + B)) + (2T x (1+3B+3B2)/(1 + B)2)))

DAevenl =ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HA)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) tevent =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1 000 cM')
AT =AVERAGING TIME (DAYS) I' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t*(HR) tevent T(HR) Kp (CM/HR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-03 0 8.S3E+00 4.00E+OO 2.03E+00 4.74E-01 2.7SE+00 1 6.19E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+01 4.00E+OO 2.69E+00 7.01E-01 4.27E+00 1 1.44E-OS
Benzo(b)fluoranthene S.38E-03. 0 1.20E+Ol 4.00E+00 2.77E+00 7.02E-Ol 4.29E+00 1 3.48E-OS
Benzo(k)f1uoranthene 1.SSE-03 0 1.17E+Ol 4.00E+00 2.72E+00 6.60E-Ol 4.03E+00 1 9.32E-06
Chrvsene 4.l2E-03 0 8.S3E+00 4.00E+00 2.03E+00 4.74E-Ol 2.7SE+00 1 1.S4E-OS
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+Ol 4.00E+OO 3.88E+00 1.SlE+00 9.68E+00 0.6 2.27E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+Ol 4.00E+OO 3.78E+00 1.04E+00 6.6SE+00 0.6 1.36E-OS
Antimony 1.06E-03 i 4.00E+00 1.00E-03 1 4.24E-09
Arsenic 1.40E-03 i 4.00E+00 1.00E-03 1 S.60E-09
Iron l.77E+OO i 4.00E+00 1.00E-03 1 7.09E-06
Manganese S.lSE-Ol i 4.00E+OO 1.00E-03 1 2.06E-06
Vanadium 3.69E-03 i 4.00E+OO 1.00E-03 1 1.48E-08

i 4.00E+00 2.00E-03 1
i 4.00E+OO 1.00E-03 1
i 4.00E+00 1.00E.Q3 1
i 4.00E+OO 1.00E-03 1
i 4.00E+OO 1.00E-03 1
i 4.00E+00 1.00E-03 1



CALCULATION OF DAevent· EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
FUTURE CHILD RESIDENTS· REASONABLE MAXIMUM EXPOSURE (RME)

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31105

U.S. EPA, July 2004

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 tevenl < I", DAevent = 2FA x Kp x C x CF x (6T x levenV3.1416)o.5

WHERE: DAD =DERMALLY ABSORBED DOSE (MGIKG/DAY) IF levenl > I", DAevenl =FA x Kp x C x CF x ((tevenV(l + B)) + (2T x ((1+3B+3B2)/(1 + B)2)))

DAevenl = ABSORBED DOSE PER EVENT (MG/Ctvf/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(Ctvf) WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYSIYEAR) levenl =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (1 U1000 Ctvf)
AT =AVERAGING TIME (DAYS) t" =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR t* (HR) tevent T(HR) Kp(CMlHR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anlhracene 1.66E-03 0 8.53E+00 4.00E+00 2.03E+00 4.74E-Ol 2.75E+00 1 6.l9E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+Ol 4.00E+OO 2.69E+00 7.01E-Ol 4.27E+00 1 1.44E-05
Benzo(b)fluoranthene 5.38E-03 0 1.20E+Ol 4.00E+00 2.77E+00 7.02E·Ol 4.29E+00 1 3.48E-05
Benzo(k)f1uoranthene 1.55E-03 0 1.17E+Ol 4.00E+OO 2.72E+00 6.60E-Ol 4.03E+00 1 9.32E-06
Chrvsene 4.l2E-03 0 8.53E+00 4.00E+OO 2.03E+00 4.74E-01 2.75E+00 1 1.54E-05
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+01 4.00E+00 3.88E+00 1.51E+00 9.68E+00 0.6 2.27E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+01 4.00E+00 3.78E+00 1.04E+00 6.65E+00 0.6 1.36E-05
Antimony 1.06E-03 i 4.00E+00 1.00E-03 1 4.24E-09
Arsenic 1.40E-Q3 i 4.00E+OO 1.00E-03 1 5.60E-09
Iron 1.77E+00 i 4.00E+00 1.00E-03 1 7.09E-06
Mangane?e 5.15E-Ol i 4.00E+00 1.00E-03 1 2.06E-06
Vanadium 3.69E-03 i 4.00E+OO 1.00E-03 1 1.48E-08



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

SITE NAME:
LOCATION:
DATE:

REFERENCES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

10/31105

U.S. EPA, Julv 2004

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 = 2FA x Kp x C x CF x (6T x teventl3.1416f·5

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t-, DAevent = FA x Kp x C x CF x «teventl(l + B)) + (2T x «1+3B+3B2)/(1 + B)2)))

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

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF = EXPOSURE FREQUENCY (DAYSIYEAR) tevent = DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (1 U1000 cM')
AT = AVERAGING TIME (DAYS) t- = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)

T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL SWCONC. ORGANIC OR 1* (HR) levenl T(HR) Kp(CMlHR) B FA DAevent
(mglL) INORGANIC?

Benzo(a)anthracene 1.66E-Q3 0 8.53E+00 4.00E+00 2.03E+00 4.74E-01 2.75E+00 1 6.19E-06
Benzo(a)pyrene 2.26E-03 0 1.17E+01 4.00E+OO 2.69E+OO 7.01E-01 4.27E+OO 1 1,44E-05
Benzo(b)fluoranthene 5.38E-03 0 1.20E+01 4.00E+OO 2.77E+00 7.02E-Ol 4.29E+OO 1 3,48E-05
Benzo(k)fluoranthene 1.55E-03 0 1.17E+01 4.00E+00 2.72E+00 6.60E-01 4.03E+00 1 9.32E-06
Chrvsene 4.12E-03 0 8.53E+00 4.00E+00 2.03E+00 4.74E-01 2.75E+00 1 1.54E-05
Dibenzo(a,h)anthracene 2.30E-04 0 1.76E+01 4.00E+00 3.88E+00 1.51E+00 9.68E+00 0.6 2.27E-06
Indeno(1,2,3-cd)pyrene 2.02E-03 0 1.68E+01 4.00E+OO 3.78E+00 1.04E+OO 6.65E+00 0.6 1.36E-05
Antimony 1.06E-03 i 4.00E+00 1.00E-03 1 4.24E-09
Arsenic 1.40E-03 i 4.00E+OO 1.00E-03 1 5.60E-09
Iron 1.77E+OO i 4.00E+OO 1.00E-03 1 7.09E-06
Manqanese 5.15E-01 i 4.00E+00 1.00E-03 1 2.06E-06
Vanadium 3.69E-03 i 4.00E+00 1.00E-03 1 1,48E-08



Scenario TImeframe: CurrenVFuture
Medium: Surface Water

Exposure Medium: Surface Waler

Exposure Point: GUlly

Receptor Population: Maintenance Worker
Receptor Age: Adull

TABLE 7.9 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quolient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

(total)

Dermal Benzo(a)anlhracene 1.66E-03 mglL 1.66E-03 mglL M 1.4E-05 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 3.2E-05 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 5.38E-03 mgIL 5.38E-03 mglL M 7.6E-05 mglkg-day mglkg-day NA NA

Benzo(kliluoranthene 1.55E-03 mgIL 1.55E-03 mglL M 2.0E-05 mglkg·day mglkg-day NA NA

Chrysene 4.12E·03 mglL 4.12E-03 mgIL M 3.4E-05 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mgIL 2.30E-04 mglL M 5.0E-06 mglkg-day mglkg·day NA NA

Indeno(1,2,3·cdlpyrene 2.02E-03 mgIL 2.02E-03 mglL M 3.0E-05 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E·03 mgIL M 6.6E-09 mglkg-day 6.00E-05 mglkg-day NA NA 1.1E-04

Arsenic 1.40E-03 mgIL 1.40E·03 mglL M 8.7E-09 mglkg-day 3.00E-04 mglkg-day NA NA 2.9E-05

Iron 1.77E+OO mglL l.77E+OO mglL M 1.1E-05 mglkg-day 3.00E-01 mglkg-day NA NA 3.7E-05

Manganese 5.15E.01 mgIL 5.15E-01 mgIL M 3.2E-06 mglkg-day 9.60E-04 mglkg-day NA NA 3.3E-03

Vanadium 3.69E-03 mgIL 3.69E-03 mglL M 2.3E-OB mglkg-day 2.60E-05 mglkg-day NA NA B.8E-04

(lotal) 4.4E-03

Total Hazard Index Across All Exposure Routes/Pathways 4.4E-03



Scenario Timeframe: CurrenVFuture
Medium: Surtace Waler

Exposure Medium: Surface Water
Exposure Point: GUlly

Receptor Population: Trespasser
Receptor Age: Adolescenl (age 6 - 17)

TABLE 7.10 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Roule EPC Inlake Inlake Reference Reference Reference Reference Hazard

Roule of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Unils Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.66E-03 mg/L 1.66E-03 mg/L M 5.5E-07 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.26E-03 mg/L 2.26E-03 mg/L M 7.5E-07 mg/kg-day mg/kg-day NA NA

Benzo(b)fluoranthene 5.38E-03 mg/L 5.38E-03 mg/L M 1.8E-06 mg/kg-day mg/kg-day NA NA

Benzo(k)f1uoranlhene 1.55E-03 mg/L 1.55E-03 mg/L M 5.1E-07 mg/kg-day mg/kg-day NA NA

Chrysene 4.12E-03 mg/L 4.12E-03 mg/L M 1.4E-06 mg/kg-day mg/kg-day NA NA

Dibenzo(a.h)anlhracene 2.30E-04 mg/L 2.30E-04 mg/L M 7.6E-08 mg/kg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mg/L 2.02E-03 mg/L M 6.7E-07 mg/kg-day mg/kg-day NA NA

Antimony 1.08E-03 mg/L 1.06E-03 mg/L M 3.5E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 8.8E-04

Arsenic 1.40E-03 mg/L 1.40E-03 mg/L M 4.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.5E-03

Iron 1.77E+00 mg/L 1.77E+00 mg/L M 5.9E-04 mg/kg-day 3.00E-Ol mglkg-day NA NA 2.0E-03

Manganese 5.15E-Ol mg/L 5.15E-01 mg/L M 1.7E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 7.1E-03

Vanadium 3.69E-03 mg/L 3.69E-03 mg/L M 1.2E-06 mg/kg-day 1.00E-03 mg/kg-day NA NA 1.2E-03

(lolal) 1.3E-02

Dermal Benzo(a)anthracene 1.66E-03 mg/L 1.66E-03 mg/L M 3.4E-05 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.26E-03 mg/L 2.26E-03 mglL M 7.8E-05 mg/kg-day mg/kg-day NA NA

Benzo(b)f1uoranthene 5.38E-03 mg/L 5.38E-03 mg/L M 1.9E-04 mglkg-day mg/kg-day NA NA

Benzo(k)f1uoranlhene 1.55E-03 mg/L 1.55E-03 mg/L M 5.1E-05 mg/kg-day mg/kg-day NA NA

Chrysene 4.12E-03 mg/L 4.12E-03 mglL M 8.4E-05 mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anlhracene 2.30E-04 mg/L 2.30E-04 mg/L M 1.2E-05 mglkg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mg/L 2.02E-03 mg/L M 7.4E-05 mg/kg-day mg/kg-day NA NA

Antimony 1.06E-03 mg/L 1.06E-03 mg/L M 2.3E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.8E-04

Arsenic 1.40E-03 mg/L 1.40E-03 mg/L M 3.0E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.0E-04

Iron 1.77E+00 mg/L 1.77E+00 mg/L M 3.9E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.3E-04

Manganese 5.15E-01 mg/L 5.15E-01 mg/L M 1.1E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.2E-02

Vanadium 3.69E-03 mg/L 3.69E-03 mg/L M 8.0E-OB mg/kg-day 2.60E-05 mglkg-day NA NA 3.1E-03

(lotal) 1.5E-02

Total Hazard Index Across All Exposure RouteslPathways 2.8E-Q2



Scenario Timeframe: Future
Medium:;l. Surface Water
Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User
Receptor Age: Child

TABLE 7.11 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE. INDIANA

Exposure Chemical Medium Medium Route Route EPC tntake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Noli-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anlhracene 1.66E-03 mgIL 1.66E-03 mglL M 3.2E-06 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 4.3E-06 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 5.3BE-03 mgIL 5.3BE-03 mgIL M 1.0E-05 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 2.9E-06 mglkg-day mglkg-day NA NA

Chrys,me 4.12E-03 mglL 4.l2E-03 mglL M 7.BE-06 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anthracene 2.30E-04 mgIL 2.30E-04 mgIL M 4.4E-07 mglkg-day mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 3.BE-06 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mglL M 2.0E-06 mglkg·day 4.00E-04 mglkg-day NA NA 5.0E-03

Arsenic 1.40E-03 mglL 1.40E-03 mgIL M 2.7E-06 mglkg-day 3.00E-04 mglkg-day NA NA B.9E-03

Iron 1.77E+OO mglL 1.77E+OO mglL M 3.4E-03 mglkg-day 3.00E-Ol mglkg-day NA NA 1.1E-02

Manganese 5.15E-Ol mglL 5.15E-01 mglL M 9.BE-04 mglkg-day 2.40E-02 mglkg-day NA NA 4.1E-02

Vanadium 3.69E-03 mglL 3.69E-03 mgIL M 7.0E-06 mglkg-day 1.00E-03 mglkg-day NA NA 7.0E-03

(total) 7.3E-02

Dermal Benzo(a)anthracene 1.66E-03 mglL 1.B6E-03 mglL M 1.9E-04 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mgIL M . 4.5E-04 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranthene 5.3BE-03 mglL 5.3BE-03 mglL M 1.1 E-03 mglkg-day mglkg-day NA NA

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mglL M 2.9E-04 mglkg-day mglkg-day NA NA

Chrysene 4.l2E-03 mglL 4.12E-03 mglL M 4.BE-04 mglkg-day mglkg-day NA NA

Dibenzo(a.h)anthracene 2.30E-04 mgIL 2.30E-04 mglL M 7.1E-05 mglkg-day mglkg-day NA NA

Indeno(1.2.3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 4.2E-04 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mgIL M 1.3E-07 mglkg-day 6.00E-05 mglkg-day NA NA 2.2E-03

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 1.BE-07 mglkg-day 3.00E-04 mglkg-day NA NA 5.9E-04

Iron 1.77E+OO mglL 1.77E+OO mglL M 2.2E-04 mglkg-day 3.00E-01 mglkg-day NA NA 7.4E-04

Manganese 5.l5E-Ol mgIL 5.15E-O.l mgIL M 6.. 5E-05 mglkg-day 9.60E-04 mglkg-day NA NA 6.7E-02

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 4.6E-07 mglkg-day 2.60E-05 mglkg-day NA NA 1.BE-02

(Iotal) B.9E-02

Total Hazard Index Across All Exposure RouteslPathways 1.6E-01



Scenario Timeframe: Future
Medium: Surface Water.
Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User

Receptor Age: Adult

TABLE 7.12 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selecled (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mglL M 1.4E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 1.BE-07 mglkg-day mglkg-day NA NA

Benzo(b)fiuoranthene 5.3BE-03 mglL 5.3BE-03 mglL M 4.4E-07 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranthene 1.55E-03 mgIL 1.55E·03 mgIL M 1.3E-07 mglkg-day mglkg-day NA NA

Chrysene 4.12E-03 mgIL 4.12E·03 mglL M 3.4E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mgIL 2.30E-04 mglL M 1.9E-OB mglkg-day mglkg-day NA NA

Indeno( l,2,3-cd)pyrene 2.02E-03 mglL 2.02E·03 mglL M 1.6E-07 mglkg-day mglkg·day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mglL M B.6E·OB mglkg-day 4.00E-04 mglkg-day NA NA 2.2E-04

Arsenic 1.40E·03 mgIL 1.40E-03 mglL M 1.lE-07 mglkg-day 3.00E-04 mglkg-day NA NA 3.BE-04

Iron 1.77E+OO mglL 1.77E+OO mglL M 1.4E-04 mglkg·day 3.00E-Ol mglkg-day NA NA 4.BE-04

Manganese 5.15E-Ol mglL 5.15E-Ol mgIL M 4.2E·05 mglkg-day 2.40E-02 mglkg-day NA NA 1.7E-03

Vanadium 3.69E·03 mglL 3.69E-03 mglL M 3.0E-07 mglkg-day 1.00E-03 mglkg-day NA NA 3.0E-04

(total) 3.1E-03

Dermal Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mgIL M 1.lE-04 mglkg·day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 2.7E-04 mglkg-day mglkg-day NA NA

Benzo(b)fluoranthene 5.3BE-03 mglL 5.3BE-03 mglL M 6.4E-04 mglkg-day mglkg-day NA NA

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mglL M 1.7E-04 mglkg·day mglkg-day NA NA

Chrysene 4.12E-03 mgIL 4.12E-03 mgIL M 2.BE-04 mglkg-day mglkg-day NA NA

Dlbenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 4.2E-05 mglkg-day mglkg-day NA NA

Indeno(l,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 2.5E-04 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mglL 1.06E-03 mglL M 7.BE-OB mglkg-day 6.00E-05 mglkg-day NA NA 1.3E-03

Arsenic 1.40E-03 mgIL 1.40E-03 mgIL M 1.0E-07 mglkg-day 3.00E-04 mglkg-day NA NA 3.4E-04

Iron 1.77E+OO mgIL 1.77E+OO mgIL M 1.3E-04 mglkg-day 3.00E-01 mglkg-day NA NA 4.4E-04

Manganese 5.15E-Ol mglL 5.15E-Ol mglL M 3.BE-05 mglkg-day 9.60E-04 mglkg-day NA NA 4.0E-02

Vanadium 3.69E-03 mgIL 3.69E-03 mgIL M 2.7E-07 mglkg-day 2.60E-05 mglkg-day NA NA 1.0E-02

(total) 5.2E-02

Total Hazard Index Across All Exposure RouteslPathways 5.5E-02



Scenario limeframe: Future
Medium: Surface Waler

Exposure Medium: Sur1ace Water
Exposure Point: Gully

Receplor Population: Residents

Receplor Age: Child

TABLE 7.13 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Roule EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Polential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotienl

Concern Value Units Value Units for Hazard Units Units

Calculation (1) -
Ingestion Benzo(a)anlhracene 1.66E-03 mgIL 1.66E-03 mgIL M 3.2E-06 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 4.3E-06 mg/kg-day mg/kg-day NA NA

Benzo(b)i1uoranlhene 5.38E-03 mgIL 5.38E-03 mglL M 1.0E-05 mg/kg-day mg/kg-day NA NA

Benzo(k)i1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 2.9E-06 mg/kg-day mg/kg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mgIL M 7.8E-06 mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mg/L 2.30E-04 mgIL M 4.4E-07 mg/kg-day mg/kg-day NA NA

Indeno(l,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 3.8E-06 mg/kg-day mglkg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mglL M 2.0E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 5.0E-03

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 2.7E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.9E-03

Iron 1.77E+00 . mgIL 1.77E+00 mgIL M 3.4E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.1E-02

Manganese 5.15E-Ol mgIL 5.15E-Ol mglL M 9.8E-04 mg/kg-day 2.40E-02 mglkg-day NA NA 4.1E-02

Vanadium 3.69E-03 mglL 3.69E-03 mgIL M 7.0E-06 mg/kg-day 1.00E-03 . mg/kg-day NA NA 7.0E-03

(Iotal) 7.3E-02

Dermal Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mglL M' 1.9E-04 mg/kg-day mg/kg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 4.5E-04 mg/kg-day mg/kg-day NA NA

Benzo(b)i1uoranlhene 5.38E-03 mgIL 5.38E-03 mgIL M 1.lE-03 mg/kg-day mg/kg-day NA NA

Benzo(k)i1uoranthene 1.55E-03 mglL 1.55E-03 mgIL M 2.9E-04 mg/kg-day mg/kg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 4.8E-04 mg/kg-day mg/kg-day NA NA

Dibenzo(a,h)anlhracene 2.30E-04 mglL 2.30E-04 mglL M 7.1E-05 mglkg-day mg/kg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mgIL 2.02E-03 mglL M 4.2E-04 mg/kg-day mg/kg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mgIL M 1.3E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.2E-03

Arsenic 1.40E-03 mgIL 1.40E-03 mglL M 1.8E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.9E-04

Iron 1.77E+00 mglL 1.77E+00 mglL M 2.2E-04 mg/kg-day 3.00E-Ol mg/kg-day NA NA 7.4E-04

Manganese 5.15E-Ol mglL 5.15E-Ol mglL M 6.5E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 6.7E-02

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 4.6E-07 mg/kg-day 2.60E-05 mg/kg-day NA NA 1.8E-02

(Iolal) 8_9E-02

Total Hazard Index Across All Exposure RouteslPathways 1_6E-01



Scenario Timeframe: Future
Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Residents

Receptor Age: Adull

TABLE 4.14

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Benzo(a)anthracene 1.66E-03 mgIL L66E-03 mglL M L4E-07 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mgIL M 1.BE-07 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene 5.3BE-03 mgIL 5.3BE-03 mglL M 4.4E-07 mglkg-day mglkg-day NA NA

Benzo(k)fluoranthene 1.55E-03 mgIL 1.55E-03 mglL M L3E-07 mglkg·day mglkg-day NA NA

Chrysene 4.12E-03 mgIL 4. l2E-03 mglL M 3.4E-07 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 1.9E-OB mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 1.6E-07 mglkg-day mglkg-day NA NA

Antimony L06E-03 mglL 1.06E-03 mglL M B.6E-OB mglkg-day 4.00E-04 mglkg-day NA NA 2.2E-04

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 1.1E-07 mglkg-day 3.00E-04 mglkg-day NA NA 3.BE-04

Iron 1.77E+OO mglL 1.77E+OO mglL M 1.4E-04 mglkg-day 3.00E-01 mglkg-day NA NA 4.BE-04

Manganese 5.15E-01 mglL 5.15E-Ol mglL M 4.2E-05 mglkg-day 2.40E-02 mglkg-day NA NA 1.7E-03

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 3.0E-07 mglkg-day 1.00E-03 mglkg-day NA NA 3.0E-04

(Iolal) 3.1E-03

Dennal Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mglL M L1E-04 mglkg-day mglkg-day NA NA

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 2.7E-04 mglkg-day mglkg-day NA NA

Benzo(b)f1uoranlhene 5.3BE-03 mglL 5.3BE-03 mglL M 6.4E-04 mglkg-day mglkg-day NA NA

Benzo(k)f1uoranthene L55E-03 mglL 1.55E-03 mgIL M L7E-04 mglkg-day mglkg-day NA NA

Chrysene 4.12E-03 mglL 4.12E-03 mgIL M 2.BE-04 mglkg-day mglkg-day NA NA

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mgIL M 4.2E-05 mglkg-day mglkg-day NA NA

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 2.5E-04 mglkg-day mglkg-day NA NA

Antimony 1.06E-03 mgIL 1.06E-03 mgIL M 7.BE-OB mglkg.daY 6.00E-05 mglkg-day NA NA 1.3E-03

Arsenic 1.40E-03 mgIL 1.40E-03 mglL M LOE-07 mglkg-day 3.00E-04 mglkg-day NA NA 3.4E-04

Iron 1.77E+OO mglL 1.77E+OO mglL M 1.3E-04 mglkg-day 3.00E-01 mglkg-day NA NA 4.4E-04

Manganese 5.l5E-Ol mglL 5.l5E-Ol mglL M 3.BE-05 mglkg-day 9.60E-04 mglkg-day NA NA 4.0E-02

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 2.7E-07 mglkg-day 2.60E-05 mglkg-day NA NA 1.0E-02

(Iotal) 5.2E-02

Total Hazard Index Across All Exposure RouteslPathways 5.5E-02



TABLE B.9 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE WATER

SWMU lS (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Tillieframe: CurrenVFuture

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Maintenance 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 Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mg/L M 4.BE-06 mglkg-day 7.30E-Ol (mglkg-day)" 3.SE-06

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mglL M 1.lE-OS mgikg-day 7.30E+OO (mglkg-day)" B.2E-OS

Benzo(b)f1uoranthene S.3BE-03 mglL S.38E-03 mglL M 2.7E-OS mglkg-day 7.30E-Ol (mglkg-day)" 2.0E-OS

Benzo(k)fluoranthene 1.SSE-03 mg/L 1.SSE-03 mglL M 7.3E-06 mglkg-day 7.30E-02 (mglkg-day)" S.3E·07

Chrysene 4.12E-03 mg/L 4.12E-03 mglL M 1.2E-OS mg/kg-day 7.30E-03 (mglkg-day)" B.BE-OB

Dibenzo(a,h)anthracene 2.30E-04 mg/L 2.30E-04 mglL M 1.BE-06 mg/kg-day 7.30E+OO (mglkg-day)" 1.3E-OS

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mgIL M 1.1E-QS mglkg-day 7.30E-Ol (mglkg-day)" 7.7E-06

Antimony 1.06E-03 mglL 1.06E-03 mglL M 2.3E-09 mglkg-day (mglkg-day)"

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 3.1E-09 mglkg-day 1.S0E+OO (mglkg-day)" 4.6E-09

Iron 1.77E+OO mglL 1.77E+OO mglL M 3.9E-06 mglkg-day (mgikg-day)"

Manganese S.lSE-Ol mglL S.lSE-Ol mg/L M 1.lE-06 mglkg-day (mgikg-day)"

Vanadium 3.69E-03 mg/L 3.69E-03 mg/L M B.2E-09 mg/kg-day (mglkg-day)"

(total) 1.3E-04

Total Risk Across All Exposure Routes/Pathways 1.3E-04



TABLE 8.10 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: GUlly

Receptor Population: Trespasser

Receptor Age: Adolescent (age 6 - 17)

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 Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mgIL M 8.6E-08 rnglkg-day 7.30E-01 {mglkg'dayr' 6.3E-08

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 1.2E-07 mg/kg-day 7.30E+OO {mglkg-dayr' 8.6E-07

Benzo(b)fluoranthene 5.38E-03 mgIL 5.38E-03 mg/L M 2.8E-07 mg/kg-day 7.30E-01 {mglkg-dayr' 2.0E-07

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 8.1E-08 mglkg-day 7.30E-02 (mg/kg-daYr' 5.9E-09

Chrysene 4.12E-03 mgIL 4.12E-03 mglL M 2.1E-07 mglkg-day 7.30E-03 (mg/kg-dayr' 1.6E·09

Dibenzo{a,h)anthracene 2.30E·04 mgIL 2.30E-04 mglL M 1.2E-08 mglkg-day 7.30E+00 (mg/kg-dayr' 8.7E-Q8

Indeno{1,2,3-cd)pyrene 2.02E·03 mgIL 2.02E-03 mglL M 1.1E-07 mglkg-day 7.30E-01 (mglkg-dayr' 7.7E-Q8

Antimony 1.06E·03 mgIL 1.06E-03 mglL M 5.5E·08 mglkg-day (mglkg-daYr'

Arsenic 1.40E-03 mglL 1.40E·03 mglL M 7.3E-08 mglkg-day 1.50E+00 {mglkg-dayr' 1.1 E-07

Iron 1.nE+00 mg/L 1.77E+00 mg/L M 9.2E-05 mg/kg-day {mglkg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 2.7E-05 mglkg-day {mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mgIL M 1.9E-07 mglkg·day {mglkg-dayr'

(total) 1.4E-06

Dermal Benzo{a)anthracene 1.66E·03 mglL 1.66E-03 mg/L M 5.3E-06 mg/kg-day 7.30E-01 (mglkg-dayr' 3.9E·06

Benzo{a)pyrene 2.26E-03 mglL 2.26E·03 mg/L M 1.2E-05 mg/kg-day 7.30E+00 (mglkg-dayr' 9.0E-05

Benzo(b)fluoranthene 5.38E-03 mglL 5.38E-03 mglL M 3.0E-05 mglkg-day 7.30E-01 (mg/kg-dayr' 2.2E-05

Benzo(k)fluoranthene 1.55E-03 mglL 1.55E-03 mglL M 8.0E-06 mglkg-day 7.30E-02 (mglkg-dayr' 5.8E·07

Chrysene 4.12E-03 mgIL 4.12E-03 mglL M 1.3E-05 mglkg-day 7.30E-03 {mglkg·dayr' 9.6E-08

Dibenzo{a,h)ailthracene 2.30E-04 mglL 2.30E·04 mglL M 1.9E-06 mglkg-day 7.30E+00 {mglkg·dayr' 1.4E-05

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E·03 mglL M 1.2E·05 mglkg-day 7.30E-01 {mg/kg-dayr' 8.5E-06

Antimony 1.06E-03 mglL 1.06E-03 mglL M 3.6E-09 mg/kg-day {mg/kg-dayr'

Arsenic 1.40E·03 mglL 1.40E-03 mglL M 4.8E-09 mglkg-day 1.50E+OO (mglkg-dayr' 7.2E·09

Iron 1.77E+00 mglL 1.77E+00 mglL M 6.1E-06 mglkg-day (mglkg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 1.8E-06 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mg/L 3.69E-03 mg/L M 1.3E-08 mg/kg-day (mglkg-dayr'

(total) 1.4E-04

Total Risk Across All Exposure Routes/Pathways 1.4E-04



TABLE B.11 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: GUlly

Receptor Population: Recreational User

Receptor Age: Child

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

Concem Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anlhracene 1.66E-03 mg/L 1.66E-03 mg/L M 2.7E-07 mglkg-day 7.30E-01 (mglkg-dayr' 2.0E-07

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 3.7E-07 mglkg-day 7.30E+OO (mglkg-dayr' 2.7E-06

Benzo(b)f1uoranthene 5.3BE-03 mglL 5.3BE-03 mg/L M B.BE-07 mglkg-day 7.30E-01 (mg/kg-dayr' 6.4E-07

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 2.5E-07 mglkg-day 7.30E-02 (mglkg-daYr' 1.BE-OB

Chrysene 4.12E-03 mgIL 4.12E-03 mglL M 6.7E-07 mglkg-day 7.30E-03 (mglkg-daYr' 4.9E-09

Dibenzo(a,h)anlhracene 2.30E-04 mg/L 2.30E-04 mgIL M 3.7E-OB mglkg-day 7.30E+OO (mglkg-dayr' 2.7E-07

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mg/L M 3.3E-07 mglkg-day 7.30E-01 (mglkg-dayr' 2.4E-07

Antimony 1.06E-03 mglL 1.06E-03 mglL M 1.7E-07 mglkg·day (mg/kg-daYr'
Arsenic 1.40E-03 mglL 1.40E-03 mglL M 2.3E-07 mglkg-day 1.50E+OO (mg/kg-dayr' 3.4E-07

Iron 1.77E+OO mg/L 1.77E+OO mglL M 2.9E-04 mglkg-day (mglkg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mglL M B.4E-05 mg/kg-day (mglkg-dayr'

Vanadium 3.69E·03 mg/L 3.69E-03 mg/L M 6.0E-07 mglkg-day (mg/kg-dayr'

4.4E-06

Dermal Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mglL M 1.7E-05 mg/kg-day 7.30E-01 (mg/kg-dayr' 1.2E-05

Benzo(a)pyrene 2.26E·03 mg/L 2.26E-03 mglL M 3.9E-05 mglkg-day 7.30E+OO (mglkg-dayr' 2.BE-04

Benzo(b)f1uoranlhene 5.38E-03 mglL 5.3BE-03 mgIL M' 9.3E-05 mg/kg-day 7.30E-01 (mglkg-dayr' 6.BE-05

Benzo(k)f1uoranlhene 1.55E-03 mg/L 1.55E-03 mg/L M 2.5E-05 mglkg-day 7.30E-02 (mg/kg-dayr' 1.BE-06,

Chrysene 4.12E·03 mglL 4.12E-03 mg/L M 4.1E-05 mglkg-day 7.30E-03 (mglkg-dayr' 3:OE-07

Dibenzo(a,h)anthracene i.3OE-04 mglL 2.30E-04 mglL M 6.1E-06 mglkg-day 7.30E+OO (mglkg-dayr' 4.4E-05

Indeno(1,2,3-cd)pyrene 2.02E-03 mgIL 2.02E-03 mglL M 3.6E-05 mglkg-day 7.30E·01 (mglkg-dayr' 2.7E-05

Antimony 1.06E-03 mglL 1.06E-03 mglL M 1.1E-OB mglkg-day (mglkg-dayr'

Arsenic 1.40E-03 mgIL 1.40E-03 mgIL M 1.5E-OB mglkg-day 1.50E+OO (mg/kg-dayr' 2.3E-OB

Iron 1.77E+OO mglL 1.77E+OO mglL M 1.9E-05 mglkg-day (mg/kg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mglL M 5.5E·06 mglkg-day (mglkg-dayr'

Vanadium, 3.69E-03 m'gIL 3.69E-03 mgIL M 4.0E-OB mg/kg-day (mglkg-dayr'

4.4E-04

Total Risk Across All Exposure Routes/Pathways 4.4E-04



TABLE 8.12 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Recreational User

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
Concem Value Units Value Units Calculation (1) Units

Ingestion Benzo(a)anthracene 1,66E-03 mglL 1.66E-03 mg/L M 4.6E-08 mglkg-day 7.30E-01 (mglkg-dayr' 3.4E-08

Benzo(a)pyrene 2.26E'03 mglL 2.26E-03 mglL M 6.3E-08 mglkg-day 7.30E+OO (mglkg-dayr' 4.6E-07

Benzo(b)f1uoranthene 5.38E-03 mglL 5.38E-03 mglL M 1.5E-07 mglkg-day 7.30E-01 (mglkg-dayr' 1.1E-07

Benzo(k)fluoranthene 1.55E-Q3 mgIL 1.55E-03 mglL M 4.3E-08 mg/kg-day 7.30E-02 (mglkg-dayr' 3.2E-09

Chrysene 4.12E-03 mgIL 4.12E-03 mgIL M 1.1E-07 mglkg-day 7.30E-03 (mg/kg-dayr' 8.4E-10

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mg/l M 6.4E-09 mglkg-day 7.30E+OO (mglkg-dayr' 4.7E-08

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 5.6E-08 mglkg-day 7.30E-01 (mglkg-dayr' 4.1E-08

Antimony 1,06E-03 mglL 1.06E-03 mgIL M 3.0E-08 mg/kg-day. (mglkg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mgIL M 3.9E-08 mglkg-day 1,50E+OO (mg/kg-dayr' 5.9E-08

Iron 1.77E+OO mglL 1.77E+OO mglL M 4.9E-05 mglkg-day (mglkg-dayr'

Manganese 5.15E-01 mglL 5.15E-01 mgIL M 1.4E-05 mglkg-day (mglkg-daYr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 1.0E-07 mglkg-day (mglkg-day)"'

7.5E-07

Dennal Benzo(a)anthracene 1,66E-03 mg/L 1,66E-03 mgIL M 3.9E-05 mglkg-day 7.30E-01 (mglkg-dayr' 2.9E-05

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mg/l M 9.1E-05 mglkg-day 7.30E+OO (mglkg-day)"' 6.6E-04

Benzo(b)f1lioranthene 5.38E-03 mglL 5.38E-03 mglL M 2.2E-04 mglkg-day 7.30E-01 (mglkg-day)"' 1.6E-04

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 5.9E-05 mglkg-day 7.30E-02 (mglkg-daYr' 4.3E-06

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 9.7E-05 mglkg-day 7.30E-03 (mglkg-dayr' 7.1E-07

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mgIL M 1.4E-Q5 mglkg-day 7.30E+OO (mglkg-dayr' 1.0E-04

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mgIL M 8.6E-05 mglkg-day 7.30E-01 (mglkg-dayr' 6.3E-05

Antimony 1.06E-03 mglL 1,06E-Q3 mg/L M 2.7E-08 mglkg-day (mglkg-daYr'
Arsenic 1.40E-Q3 mglL 1.40E-03 mglL M 3.5E-08 mg/kg-day 1.50E+OO (mglkg-dayr' 5.3E-08

Iron 1,77E+OO mg/L 1.77E+OO mgIL M 4.5E-05 mglkg-day (mg/kg-day)"

Manganese 5.15E-01 mglL 5.15E-01 mgIL M 1,3E-05 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 9.3E-08 mglkg-day (mglkg-dayr'

1.0E-03

Total Risk Across All Exposure Routes/Pathways 1.0E-oa



TABLE 8.13 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 1S (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

Receptor Population: Residents

Receptor Age: Child

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

Concem Value Units Value Units Calculation (1) Un~s

Ingestion Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mglL M 2.7E-07 mglkg-day 7.30E-01 (mglkg-dayr' 2.0E-07

Benzo(a)pyrene 2.26E-03 mgIL 2.26E-03 mg/L M 3.7E-07 mglkg-day 7.30E+OO (mglkg-dayr' 2.7E-06

Benzo(b)fluoranthene S.38E-03 mgIL S.38E-03 mglL M 8.8E-07 mglkg-day 7.30E-01 (mglkg-dayr' 6.4E-07

Benzo(k)fluoranthene 1.SSE-03 mglL 1.SSE-03 mglL M 2.SE-07 mg/kg-day 7.30E-02 (mglkg-dayr' 1.8E-08

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 6.7E-07 mg/kg-day 7.30E-03 (mglkg-dayr' 4.9E-09

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 3.7E-08 mglkg-day 7.30E+OO (mglkg-dayr' 2.7E-07

Indeno(1,2,3-cd)pyrene 2.02E-Q3 mgIL 2.02E-03 mglL M 3.3E-07 mglkg-day 7.30E-01 (mglkg-dayr' 2.4E-07

Antimony 1.06E-03 mglL 1.06E-03 mg/L M 1.7E-07 mglkg-day (mglkg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mg/L M 2.3E-07 mg/kg-day 1.S0E+OO (mg/kg-dayr' 3.4E-07

Iron 1.77E+OO mg/L 1.77E+OO mglL M 2.9E-04 mglkg-day (mglkg-dayr'

Manganese S.1SE-01 mglL S.1SE-01 mglL M 8.4E-OS mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mglL 3.69E-03 mglL M 6.0E-07 mglkg-day (mglkg-dayr'

4.4E-06

Dermal Benzo(a)anthracene 1.66E-03 mgIL 1.66E-03 mglL M 1.7E-OS . mglkg-day 7.30E-01 (mglkg-dayr' 1.2E-OS

Benzo(a)pyrene 2.26E-03 mg/L 2.26E-03 mglL M 3.9E-OS mg/kg-day 7.30E+OO (mglkg-dayr' 2.8E-04

Benzo(b)fluoranthene S.38E-03 mglL S.38E-03 mglL M 9.3E-OS mg/kg-day 7.30E-01 (mglkg-dayr' 6.8E-OS

Benzo(k)f1uoranthene 1.SSE-03 mglL 1.SSE-03 mglL M 2.SE-OS mglkg-day 7.30E-02 (mglkg-dayr' 1.8E-06

Chrysene 4.12E-03 mglL 4.12E-03 mglL M 4.1E-OS mglkg-day 7.30E-03 (mglkg-dayr' 3.0E-07

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mg/l M 6.1E-06 mglkg-day 7.30E+OO (mglkg-dayr' 4.4E-OS

Indeno(1,2,3-cd)pyrene 2.02E-03 mgIL 2.02E-03 mg/L M 3.6E-QS mg/kg-day 7.30E-01 (mg/kg-dayr' 2.7E-OS

Antimony 1.06E-03 mglL 1.06E-03 mglL M 1.1E-08 mglkg-day (mglkg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 1.SE-08 mglkg-day 1.S0E+OO (mglkg-dayr' 2.3E-08

Iron 1.77E+OO mglL 1.77E+OO mgIL M 1.9E-OS mglkg-day (mgJkg-dayr'

Manganese S.1SE-01 mglL S.1SE-01 mg/l M S.SE-06 mglkg-day (mg/kg-dayr'

Vanadium 3.69E-03 mgIL 3.69E-03 mg/L M 4.0E-08 mglkg-day (mglkg-dayr'

4.4E-04

Total Risk Across All Exposure Routes/Pathways 4.4E-04



TABLE B.14 - REASONABLE MAxiMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Gully

" I Receptor Population: Residents

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) Un~s

Ingestion Benzo(a)anthracene 1.66E-03 rnglL 1.66E-03 mglL M 4.6E-OB mglkg-day 7.30E-Ol (mg/kg-dayr' 3.4E-QB

Benzo(a)pyrene 2.26E-03 mglL 2.26E-03 mglL M 6.3E-OB mglkg-day 7.30E+OO (mglkg-dayr' 4.6E-07

Benzo(b)fluoranthene 5.3BE-03 mg/L 5.3BE-03 mg/L M 1.5E-07 mg/kg-day 7.30E-Ql (mglkg-dayr' 1.lE-07

Benzo(k)f1uoranthene 1.55E-03 mglL 1.55E-03 mglL M 4.3E-OB mg/kg-day 7.30E-02 (mg/kg-dayr' 3.2E-09

Chrysene 4.12E-03 mglL 4.12E-03 mgIL M 1.lE-07 mg/kg-day 7.30E-03 (mglkg-dayr' BAE-l0

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mglL M 6AE-09 mglkg-day 7.30E+OO (mglkg-dayr' 4.7E-OB

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M 5.6E-OB mglkg-day 7.30E-Ol (mglkg-dayr' 4.1E-OB

Antimony 1.06E-03 mglL 1.06E-03 mglL M 3.0E-OB mg/kg-day (mglkg-dayr'

Arsenic 1.40E-03 mglL 1.40E-03 mglL M 3.9E-OB mg/kg-day 1.50E+OO (mglkg-dayr' 5.9E-OB

Iron 1.77E+OO mglL 1.77E+OO mg/L M 4.9E-05 mglkg-day (mg/kg-dayr'

Manganese 5.15E-Ol mgIL 5.15E-Ol mg/L M lAE-05 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mg/L 3.69E-03 mg/L M 1.0E-07 mglkg-day (mglkg-dayr'

7.SE-07

Dermal Benzo(a)anthracene 1.66E-03 mglL 1.66E-03 mglL M 3.9E-05 mglkg-day 7.30E-Ol (mglkg-dayr' 2.9E-05

Benzo(a)pyrene 2.26E-03 mg/L 2.26E-03 mg/L M 9.1E-05 mglkg-day 7.30E+OO (mg/kg-dayr' 6.6E-04

Benzo(b)f1uoranthene 5.3BE-03 mglL 5.3BE-03 mglL M 2.2E-04 mglkg-day 7.30E-Ol (mglkg-dayr' 1.6E-04

Benzo(k)f1uoranthene 1.55E-03 mg/L 1.55E-03 mg/L M 5.9E-05 mg/kg-day 7.30E-02 (mg/kg-dayr' 4.3E-06

Chrysene 4.12E-03 mglL 4.12E-Q3 mglL M 9.7E-05 mg/kg-day 7.30E-03 (mglkg-dayr' 7.1E-07

Dibenzo(a,h)anthracene 2.30E-04 mglL 2.30E-04 mgIL M lAE-05 mglkg-day 7.30E+OO (mglkg-dayr' 1.0E-04

Indeno(1,2,3-cd)pyrene 2.02E-03 mglL 2.02E-03 mglL M B.6E-05 mglkg-day 7.30E-Ql (mglkg-dayr' 6.3E-05

Antimony 1.06E-03 mglL 1.06E-03 mglL M 2.7E-OB mg/kg-day (mglkg-dayr'

Arsenic 1.40E-03 mglL 1AOE-03 mglL M 3.5E-OB mg/kg-day 1.50E+OO (mglkg-dayr' 5.3E-OB

Iron 1.77E+OO mglL 1.77E+OO mglL M 4.5E-05 mglkg-day (mg/kg-dayr'
Manganese 5.15E-Ol mglL 5.15E-Ol mglL M 1.3E-05 mglkg-day (mglkg-dayr'

Vanadium 3.69E-03 mgIL 3.69E-03 mgIL M 9.3E-OB mg/kg-day (mglkg-dayr'

1.0E-03

Total Risk Across All Exposure Routes/Pathways 1.0E-03



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

PAGE 1 OF3

Scenario
Medium

Exposure
Exposure Point

Receptor Receptor Exposure Type of
Rationale for Selection or Exclusion of Exposure PathwayTlmeframe Medium Population Age Route Analysis

Maintenance Workers Adull
Ingestion Quant·

Maintenance workers may contact surface soil during normal work activities.
Dermal Quant

Enrtire Site including Occupational
Adult

Ingestion Quant
Occupational workers may contact surtace soil during normal work activities.

Surface Soil
Asphalt Covered Area

Workers Dermal Quant

Ingestion Quant Although access to the base is controlled, once Inside the base, access to the SWMU 15 is

Trespassers Adolescents not limited by any physical restraint. Adolescent trespassers may be exposed to surface soil

Surface Scil Dermal Quant while at the site.

Maintenance Workers Adult Inhalation Qual

Enrtire Site including Occupational
Exposure is evaluated qualitatively by a comparison of site data 10 USEPA Generic SSLs for

Air
Asphalt Covered Area Workers

Adult Inhalation Qual transfers from soil to air. Concentrations of all detected constituents were less than the
SSLs,

Trespassers Adolescents Inhalation Qual

Ingestion None

Maintenance Workers Adult Dermal None

Inhalation None

Ingestion None Groundwater in the perched aquifer at SWMU 15 Is not considered to be a source of potable

Groundwater Groundwater Perched Aquifer
Occupational

Adult Dermal None
water. Few organic chemicals were detected in groundwater and concentrations were less

CurrentlFuture Workers than risk-based screening levels, Metals detected in groundwater are not related to past
Inhalation None site activities.
Ingestion None

Trespassers Adolescents Dermal None

Inhalation None

Maintenance Workers Adult
Ingestion None Maintenance workers are not expected to ingest surface water.

Dermal Quanl Maintenance workers may have dermal contact with surface water.

Occupational
Adult

Ingestion None
Occupational workers are not expected to be exposed to surface water.

Surface Water Surface Water Entire Site Workers Dermal None

Ingestion Quant Although access to Ihe base Is controlled, once inside the base, access to the SWMU 15 is

Trespassers Adolescents not limited by any physical restraint. Adolescent trespassers may be exposed to surface
Dermal Quant water while at the site,

Maintenance Workers Adult
Ingestion Quant

Maintenance workers may contact sediment.
Dermal Quant

Occupational
Adult

Ingestion None
Occupational workers are not expected to be exposed to sediment.Sediment Sediment Entire Site Workers Dermal None

Ingestion Quant Although access to the base is controlled, once inside the base, access to the SWMU 15 is
Trespassers Adolescents not lim.ited by any physical restraint. Adolescent trespassers may be exposed to sediment

De~mal Quant while at the site,
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

SWMU 15 (ROAOS ANO GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 3

Scenario
Medium

Exposure
Exposure Point

Receptor Receptor Exposure Type of
" Rationale for Selection or Exclusion of Exposure PathwayTimeframe Medium Population Age Route Analysis

Surfaeel Entire Site Including Asphalt
Construction Workers

Ingestion Quant Construction workers may have contact with surface and subsurface soil during excavation

Covered Area
Adull activities.

Surfacel
Subsurface Soil Dermal Quant

Subsurface soil Entire Site Including Asphalt
Exposure is evaluated qualitatively by a comparison of site dala to USEPA Generic SSLs for

Air
Covered Area

Construction Workers Adult Inhalation Qual transfers from soil to air. Concentrations of all detected constituents were less than the
SSLs.

Child
Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned into

Recreational Users
Dermal Quant a state park in the future.

Adull
Ingestion. Quant This scenario is evaluated on the assumption that the Facility would close and be turned into

Surface Soil'
Entire Site Including Asphalt Dermal Quant a state park in the future.

Covered Area Ingestion Quant Although a future residential scenario is considered unlikely at the site this scenario Is
Child

Residents
Dermal Quant included to aid in future risk management decisions.

Adult
Ingestion Quant Although a future residential scenario is considered unlikely at the site this scenario is

Dermal Quant included to aid in future risk management decisions.

Exposure is evaluated qualitatively by a comparison of site data to USEPA Generic SSLs for
Surface Soil Child Inhalation Qual transfers from soil to air. Concentrations of all detected constituents were less than the

SSLs.
Recreational Users

Exposure is evaluated qualitatively by a comparison of site data to USEPA Generic SSLs for
Adult Inhalation Qual transfers from soil to air. Concentrations of all detected constituents were less than the

Enrtire Site Including SSLs.
Air

Asphalt Covered Area Exposure is evaluated qualitatively by a comparison of site data to USEPA Generic SSLs for
Future Child Inhalation Qual transfers from soil to air. Concentrations of all detected constituents were less than the

SSLs.
Residents

Exposure is evaluated qualitatively by a comparison of site data to USEPA Generic SSLs for
Adult Inhalation Qual transfers from soil to air. Concentrations of all detected constituents were less than the

SSLs.

Ingestion None

Construction Workers Adult Dermal None

Inhalation None

Ingestion None

Child Dermal None

Recreational Users
Inhalation None

Ingestion None ~roundwaterin the perched aquifer at SWMU 15 is not considered to be a source of potable

Ground Water Groundwater Perched Aquifer Adult Dermal None
water. Few organic chemicals were detected in groundwater and concentrations were less
than r1sk~based screening levels. Metals detected in groundwater are not related to past

Inhalation None site activities.
Ingestion None

Chiid Dermal None

Residents
Inhalation None

Ingestion None

Adult Dermal None

Inhalation None
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

PAGE30F3

Scenario
Medium

Exposure
Exposure Point

Receptor Receptor Exposure Type of
Rationale for Selection or Exclusion of Exposure Pathway

Timeframe Medium PODulatlon Age Route Analysis

Construction Workers Adull
Ingestion None

Construction workers are not expected to be exposed to surface water.
Dermal None

Child
Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned into

Recreational Users
Dermal Quant a state park in the tuture.

Suriace Water Suriace Water Entire Site Adult
Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned into

Dermal Quant a state park in the future.

Child
Ingestion Quant Although a future residential scenario is considered unlikely at the site, this scenario is

Residents
Dermal Quant included to aid in tuture risk management decisions.

Adult
Ingestion Quant Although a future residential scenario is considered unlikely at the site, this scenario is

Future
Dermal· Quant included to aid in future risk management decisions.

Construction Workers Adult
Ingestion None

Construction workers are not expected to be exposed to sediment.
Dermal None

Child
Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned into

Recreational Users
Dermal Quant a state park in the future.

Sediment Sediment Entire Site Adult
Ingestion Quant This scenario is evaluated on the assumption that the FacUity would close and be turned into

Dermal Quant a state park in the future.

Child
. Ingestion Quant Although a future residential scenario is considered unlikely at the site, this scenario is

Residents
Dermal Quant included to aid in future risk management decisions.

Adult
Ingestion Quant Although a future residential scenario is considered unlikely at the site, this scenario is

Dermal Quant included to aid in future risk management decisions.

Notes:

Quant - Quantitative.

Qual - Qualitative.

1217/2009



Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

TABLE 9.1 a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal EXP9sure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface and Benzo(a)anthracene 6.2E-09 .1.6E-09 7.9E-09 Benzo(a)anthracene NA

Subsurface Soil Benzo(a)pyrene 1.BE-07 4.BE-OB 2.3E-07 Benzo(a)pyrene NA

Benzo(b)fluoranthene 2.2E-OB 5.BE-09 2.BE-OB Benzo(b)f1uoranthene NA

Dibenzo(a.h)anthracene 3.9E-OB 1.0E-OB 4.9E-OB Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 2.0E-OB 5.3E-09 2.5E-OB Indeno(1,2,3-cd)pyrene NA

Aroclor·1260 1.2E-OB 3.3E·09 1.5E-OB Aroclor-1260 NA

Aluminum Aluminum CNS 1.9E-02 1.9E-02

Arsenic 2.2E-07 1.3E-OB 2.3E·07 Arsenic Skin, CVS 3.4E-02 2.1E·03 3.6E-02

Cadmium Cadmium Kidney 2.1E·03 B.4E·05 2.2E-03

Iron Iron NA B.9E-02 B.9E-02

Manganese Manganese CNS B.BE-03 B.BE-03

Vanadium Vanadium Kidney 3.3E-02 3.3E-02

TotallLCR Across Surface I Subsurface Soil 5.9E-07 Total HI Across Surface I Subsurface Soil 1.9E-Ol

TotallLCR Across All Media and All Exposure Routes 5.9E-07 Total HI Across All Media and All Exposure Routes 1.9E-Ol

Total CNS HI = I _·v_ V_ I
Total Skin HI = 3.6E-02

Page 1 of 1

Total Kidney HI = I V.V_ V_ I
Total CVS HI = 3.6E-02



Scenario Timeframe: CurrenVFuture

Receptor Population: Maintenance Workers

Receptor Age: Adull

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surlace Soil Benzo(a)anthracene 3.E-09 5.E-10 3.E-09 Benzo(a)anlhracene NA

Benzo(a)pyrene 6.E-08 1.E-08 7.E-08 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 7.E-09 1.E-09 8.E-09 Benzo(b)fluoranthene NA

Dibenzo(a,h)anthracene 2.E-08 3.E-09 2.E-08 Dibenzo(a,h)anthracene NA

Indeno( 1,2,3-cd)pyrene 6.E-09 1.E-09 7.E-09 Indeno(1.2,3-cd)pyrene NA

Aroclor-1260 3.E-09 6.E-10 4.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 4.E-04 4.E-04

Arsenic 5.E-08 2.E-09 5.E-08 Arsenic Skin. CVS 9.E-04 3.E-05 9.E-04

Cadmium Cadmium Kidney 6.E-05 2.E-06 6.E-05

Iron Iron NA 2.E-03 2.E-03

Manganese Manganese CNS 2.E-04 2.E-04

Vanadium Vanadium Kidney 8.E-04 8.E-04

Surtace Water Surtace Water Surtace Water Benzo(a)anthracene 5.E-07 5.E-07 Benzo(a)anthracene NA

Benzo(a)pyrene 1.E-05 1.E-05 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 3.E-06 3.E-06 Benzo(b)f1uoranthene NA

Benzo(k)f1uoranthene 7.E-08 7.E-08 Benzo(k)f1uoranthene NA

Chrysene 1.E-08 1.E-08 Chrysene NA

Dibenzo(a,h)anthracene 2.E-06 2.E-06 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene l.E-06 l.E-06 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood 3.E-05 3.E-05

Arsenic 4.E-10 4.E-10 Arsenic Skin, CVS 7.E-06 7.E-06

Iron Iron NA 9.E-06 9.E-06

Manganese Manganese CNS 8.E-04 8.E-04

Vanadium Vanadium Kidney 2.E-04 2.E,04

Page 1 of 2



Scenario Timeframe: CurrenVFuture

Receptor Population: Maintenance Workers

Receptor Age: Adult

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermai Exposure

Routes Totai Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 4.E-09 7.E-10 5.E-09 Benzo(a)anthracene NA

Benzo(a)pyrene 4.E-08 8.E-09 5.E-08 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 5.E-09 9.E-l0 6.E-09 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 9.E-09 l.E-09 l.E-08 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 3.E-09 6.E-l0 4.E-09 Indeno(1,2,3-cd)pyrene NA

Aroclor-1254 1.E-09 2.E-10 1.E-09 Aroclor-1254 Immune System 2.E-04 3.E-OS 2.E-04

Aroclor-1260 2.E-09 4.E-10 2.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 3.E-04 3.E-04

Arsenic 5.E-08 2.E-09 6.E-08 Arsenic Skin, CVS 9.E-04 4.E-05 l.E-03

Iron Iron NA 2.E-03 2.E-03

Manganese Manganese CNS 4.E-04 4.E-04

Vanadium Vanadium Kidney 8.E-04 8.E-04

TotallLCR Across Surface Soil 2.E-07 Total HI Across Surface Soil 5.E-03

TotallLCR Across Surface Water 2.E-05 Total HI Across Surface Water 1.E-03

TotallLCR Across Sediment l.E-07 Total HI Across Sediment 5.E-03

TotallLCR Across All Media and All Exposure Routes 2.E-05 Totai HI Across All Media and All Exposure Routes l.E-02

Totai CNS HI = 1------;
Total Skin HI = 1-_"'::;;:"":'::""_-1
Total CVS HI = ,-_""::;,::,,,,::,,:,,_-,

Page 2 of 2

Total Kidney HI = 1-_":::::"":'::""_--1
Total Blood HI =1-_=-=_--1

Total Immune System HI = '-_-==....:-'--_-'



Scenario Timeframe: CurrenVFuture

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 5.E-08 9.E-09 6,E-08 Benzo(a)anthracene NA

Benzo(a)pyrene l.E-06 2.E-07 l.E-06 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 1.E-07 2.E-08 1.E-07 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 3.E-07 6.E-08 4.E-07 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 1.E-07 2.E-08 1.E-07 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 6.E-08 l.E-08 7,E-08 Aroclor-1260 NA

Aluminum AlumInum CNS 8,E-03 8.E-03

Arsenic 9.E-07 4.E-08 9.E-07 Arsenic Skin, CVS 2,E-02 6,E-04 2.E-02

Cadmium Cadmium Kidney l.E-03 3,E-05 1.E-03

Iron Iron NA 4.E-02 4.E-02

Manganese Manganese CNS 3.E-03 3.E-03

Vanadium Vanadium Kidney 1.E-02 1.E-02

TotallLCR Across Surface Soil 3.E-06 Total HI Across Surface Soil 8.E-02

TotallLCR Across All Media and All Exposure Routes. 3.E-06 Total HI Across All Media and All Exposure Routes 8.E-02

Total CNS HI = I l.E-02 I
Total Skin HI = 2,E-02

Page 1 of 1

Total Kidney HI = I 2,E-02 I
Total CVS HI = 2.E-02



SCenario TImeframe: CurrenVFuture

Receptor Population: Trespassers

Receptor Age: Adolescent (6 to 17 years)

TABLE 9.48. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Expcsure Primary Ingestion Inhalation Dermal Expcsure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 6.E-09 2.E-09 8.E-09 Benzo(a)anthracene NA

Benzo(a)pyrene l.E-07 4.E-08 2.E-07 Benzo(a)pyrene NA

Benzo(b)f1uoranthene l.E-08 5.E-09 2.E-08 Benzo(b)fluoranthene NA

Dibenzo(a,h)anthracene 4.E-08 1.E-08 5.E-08 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene l.E-08 4.E-09 2.E-08 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 7.E-09 2.E-09 9.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 8.E-04 8.E-04

Arsenic 1.E-07 8.E-09 1.E-07 Arsenic Skin, CVS 2.E-03 l.E-04 2.E-03

Cadmium Cadmium Kidney 1.E-04 5.E-06 l.E-04

Iron Iron NA 4.E-03 4.E-03

Manganese Manganese CNS 3.E-04 3.E-04

Vanadium Vanadium Kidney 1.E-03 1.E-03

SUrface Water Surface Water Surface Water Benzo(a)anthracene 2.E-08 1.E-06 1.E-06 Benzo(a)anthracene NA

Benzo(a)pyrene 2.E-07 3.E-05 3.E-05 Benzo(a)pyrene NA

Benzo(b)fluoranthene 5.E-08 7.E-06 7.E-06 Benzo(b)fluoranthene NA

Benzo(k)f1uoranthene l.E-09 2.E-07 2.E-07 Benzo(k)fluoranthene _ NA

Chrysene 4.E-10 3.E-08 3.E-08 Chrysene NA

Dibenzo(a,h)anthracene 2.E-08 5.E-06 5.E-06 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 2.E-08 3.E-06 3.E-06 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood 2.E-04 9.E-05 3.E-04

Arsenic 3.E-08 2.E-09 3.E-08 Arsenic Skin, CVS 4.E-04 2.E-05 4.E-04

Iron Iron NA 5.E-04 3.E-05 5.E-04

Manganese Manganese CNS 2.E-03 3.E-03 5.E-03

Vanadium Vanadium Kidney 3.E-04 7.E-04 1.E-03

Page 1 of 2



Scenario Timeframe: CurrenVFuture

Receptor Population: Trespassers

Receptor Age: Adolescent (6 to 17 years)

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Denmal Exposure Primary Ingestion Inhalation Denmal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 4.E-09 3.E-09 7.E-09 Benzo(a)anthracene NA

Benzo(a)pyrene 5.E-08 3.E-08 ·8.E-08 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 6.E-09 4.E-09 9.E-09 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 9.E-09 6.E-09 2.E-08 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 4.E-09 2.E-09 6.E-09 Indeno(1,2,3-cd)pyrene NA

Aroclor-1254 1.E-09 7.E-10 2.E-09 Aroclor-1254 Immune System 2.E-04 1.E-04 3.E-04

Aroclor-1260 2.E-09 1.E-09 4.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 2.E-04 2.E-04

Arsenic 6.E-08 9.E-09 7.E-08 Arsenic Skin, CVS 8.E-04 1.E-04 9.E-04

Iron Iron NA 2.E-03 2.E-03

Manganese Manganese CNS 4.E-04 4.E-04

Vanadium Vanadium Kidney 7.E-04 7.E-04

TolallLCR Across Surface Soil 4.E-07 Tolal HI Across Surface Soil 8.E-03

TotallLCR Across Surface Water 5.E-05 Total HI Across Surface Water 7.E-03

. TotallLCR Across Sediment 2.E-07 Total HI Across Sediment 5.E-03

TotallLCR Across All Media and All Exposure Routes 5.E-05 Total HI Across All Media and All Exposure Routes 2.E-02

Total CNS HI = 1--=:..:.::.----1
Total Skin HI = 1--""::';'::"::":"--1
Total CVS HI = '-_=:.;.::...----'

Page 2 of 2

Total Kidney HI =I--""::';::":::":"---i
Total Blood HI =I--....::.;::..::-'----i

Total Immune System HI =,-_....:..c::..::__-,



Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Child (0 to 6 years)

TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RECREATIONAL USERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhaiation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 6.E-OB 2.E-09 6.E-OB Benzo(a)anthracene NA

Benzo(a)pyrene 1.E-07 4.E-OB 2.E-07 Benzo(a)pyrene NA

Benzo(b)f1uoranlhene 2.E-OB 5.E-09 2.E-OB Benzo(b)fluoranthene NA

Dibenzo(a,h)anthracene 4.E-OB 1.E-OB 5.E-OB Dibenzo(a,h)anthracene NA

Indeno(1.2,3-cd)pyrene 1.E-OB 5.E-09 2.E-OB Indeno(l,2,3-cd)pyrene NA

Aroclor-1260 7.E-09 3.E-09 9.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 4.E-03 4.E-03

Arsenic 1.E-07 9.E-09 1.E-07 Arsenic Skin, CVS 9.E-03 7.E-04 9.E-03

Cadmium Cadmium Kidney 6.E-04 3.E-05 6.E-04

Iron Iron NA 2.E-02 2.E-02

Manganese Manganese CNS 2.E-03 2.E-03

Vanadium Vanadium Kidney B.E-03 B.E-03

Surface Water Surface Water Surface Waler Benzo(a)anthracene 2.E-OB 1.E-06 1.E-06 Benzo(a)anthracene NA

Benzo(a)pyrene 2.E-07 3.E-05 3.E-05 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 5.E-OB B.E-06 B.E-06 Benzo(b)fluoranthene NA

Benzo(k)f1uoranthene 2.E-09 2.E-07 2.E-07 Benzo(k)fluoranlhene NA

Chrysene 4.E-l0 4.E-OB 4.E-OB Chrysene NA

Dibenzo(a,h)anthracene 2.E-OB 5.E-06 5.E-06 Dibenzo(a,h)anlhracene NA

Indeno(l,2.3-cd)pyrene 2.E-OB 3.E-06 3.E-06 Indeno(l,2,3-cd)pyrene NA

Antimony Antimony Blood 1.E-03 6.E-04 2.E-03

Arsenic 3.E-OB 2.E-09 3.E-OB Arsenic Skin, CVS 2.E-03 1.E-04 2.E-03

Iron Iron NA. 3.E-03 2.E-04 3.E-03

Manganese Manganese CNS 1.E-02 2.E-02 3.E-02

Vanadium Vanadium Kidney 2.E-03 4.E-03 6.E-03

Page 1 of 2



SCenario Timeframe: Future

Receptor Population: Recreational Users

Receplor Age: Child (0 10 6 years)

TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RECREATIONAL USERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Roules TOlal Targel Organ Roules Tolal

Sediment Sediment Sediment Benzo(a)anthracene 9.E-09 3.E-09 1.E-OB Benzo(a)anlhracene NA

Benzo(a)pyrene 1.E-07 3.E-OB 1.E-07 Benzo(a)pyrene NA

Benzo(b)fluoranlhene 1.E-OB 4.E-09 2.E-OB Benzo(b)fluoranlhene NA

Dibenzo(a,h)anthracene 2.E-OB 7.E-09 3.E-OB Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene B.E-09 3.E-09 1.E-OB Indeno(1,2,3-cd)pyrene NA

ArOclor-1254 2.E-09 B.E-10 3.E-09 Aroclor-1254 Immune System 2.E-03 7.E-04 3.E-03

Aroclor-1260 4.E-09 2.E-09 6.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 3.E-03 3.E-03

Arsenic 1.E-07 1.E-OB 1.E-07 Arsenic Skin, CVS ·9.E-03 7.E-04 1.E-02

Iron Iron NA 2.E-02 2.E-02

Manganese Manganese CNS 4.E-03 4.E-03

Vanadium Vanadium Kidney B.E-03 B.E-03

TotallLCR Across Surface Soil 5.E-07 Total HI Across Surface Soil 5.E-02

TolallLCR Across Surface Water 5.E-05 Total HI Across Surface Waler 4.E-02

TolallLCR Across Sediment 3.E-07 Total HI Across Sediment 5.E-02

TotallLCR Across All Media and All Exposure Routes 5.E-05 Tolal HI Across All Media and All Exposure Roules 1.E-01

Total CNS HI = 1---...:..;::..::'----1
Total Skin HI = ~-""::;'::"::'::"'---l

Total CVS HI = L-_=='---.-J

Page 2 of 2

Total Kidney HI =1--""::';'::"::'::"'_..,
Tolal Blood HI = ~-""::';'::":":;"'---l

Total Immune Syslem HI =L_""::';::""::'::"'_...J



Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Adult

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Sunace Soil Benzo(a)anthracene 2.E-09 1.E-09 3.E-09 Benzo(a)anthracene NA

Benzo(a)pyrene 5.E-OB 2.E-OB 7.E-OB Benzo(a)pyrene NA

Benzo(b)f1uoranthene 6.E-09 3.E-09 B.E-09 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 2.E-OB 7.E-09 2.E-OB Dibenzo(a,h)anlhracene NA

Indeno(1,2,3-cd)pyrene 5.E-09 2.E-09 8.E-09 Indeno(l,2,3-cd)pyrene NA

Aroclor-1260 3.E-09 1.E-09 4.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 5.E-04 5.E-04

Arsenic 4.E-OB 5.E-09 5.E-OB Arsenic Skin, CVS 9.E-04 l.E-04 1.E-03

Cadmium Cadmium Kidney 6.E-05 5.E-06 7.E-05

Iron Iron NA 2.E-03 2.E-03

Manganese Manganese CNS 2.E-04 2.E-04

Vanadium Vanadium Kidney 9.E-04 9.E-04

Sunace Water Sunace Water Sunace Water Benzo(a)anlhracene 2.E-09 3.E-06 3.E-06 Benzo(a)anlhracene NA

Benzo(a)pyrene 3.E-OB 7.E-05 7.E-05 Benzo(a)pyrene NA

Benzo(b)f1uoranthene B.E-09 2.E-05 2.E-05 Benzo(b)f1uoranlhene NA

Benzo(k)f1uoranthene 2.E-10 4.E-07 4.E-07 Benzo(k)fluoranthene NA

Chrysene 6.E-11 7.E-OB 7.E-OB Chrysene NA

Dibenzo(a,h)anthracene 3.E-09 l.E-05 l.E-05 Dibenzo(a,h)anthracene NA

Indeno(l,2,;':cd)pyrene 3.E-09 6.E-06 6.E-06 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood 5.E-05 3.E-04 4.E-04

Arsenic 4.E-09 4.E-09 B.E-09· Arsenic Skin, CVS 9.E-05 9.E-05 2.E-04

Iron Iron NA 1.E-04 1.E-04 2.E-04

Manganese Manganese CNS 4.E-04 1.E-02 1.E-02

Vanadium Vanadium Kidney B.E-05 3.E-03 3.E-03
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Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Adult

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Expcsure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Prtmary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 3.E-09 2.E-09 5.E-09 Benzo(a)anthracene NA

Benzo(a)pyrene 4.E-08 2.E-08 5.E-08 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 4.E-09 2.E-09 6.E-09 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 7.E-09 3.E-09 1.E-08 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 3.E-09 1.E-09 4.E-09 Indeno(l,2,3-cd)pyrene NA

Aroclor-1254 8.E-10 4.E-l0 1.E-09 Aroclor-1254 Immune System 2.E-04 1.E-04 3.E-04

Aroclor-1260 2.E-09 9.E-10 3.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 3.E-04 3.E-04

Arsenic 5.E-08 5.E-09 5.E-08 Arsenic Skin, CVS 1.E-03 1.E-04 1.E-03

Iron Iron NA 3.E-03 3.E-03

Manganese Manganese CNS 5.E-04 5.E-04

Vanadium Vanadium Kidney 8.E-04 8.E-04

TotallLCR Across Surtace Soil 2.E-07 Total HI Across Surtace Soil 5.E-03

TotallLCR Across Surtace Water 1.E-04 Total HI Across Surtace Water 1.E-02

TotallLCR Across Sediment 1.E-07 Total HI Across Sediment 6.E-03

TotallLCR Across All Media and All Exposure Routes 1.E-04 Total HI Across All Media and All Expcsure Routes 2.E-02

Total CNS HI = f----....:..;;:....::=----l
Total Skin HI = f--""::;'::"::'::"--l
Total CVS HI = L-_"'::;;::":'':''''_-'
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Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Child + Adult

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCRS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surtace Soil Benzo(a)anthracene 6.E-OB 3.E-09 7.E-OB Benzo(a)anthracene

Benzo(a)pyrene 2.E-07 7.E-OB .2.E-07 Benzo(a)pyrene

Benzo(b)f1uoranthene 2.E-OB B.E-09 3.E-OB Benzo(b)f1uoranthene

Dibenzo(a,h)anthracene 6.E-OB 2.E-OB B.E-OB Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene 2.E-OB 7.E-09 3.E-OB Indeno(1,2.3-cd)pyrene

Aroclor-1260 9.E-09 4.E-09 1.E,OB Aroclor-1260

Aluminum AlumInum

Arsenic 2.E-07 1.E-OB 2.E-07 Arsenic

Cadmium Cadmium

Iron Iron

Manganese Manganese

Vanadium Vanadium

Surtace Water Surtace Water Surface Water Benzo(a)anthracene 2.E-OB 4.E-06 4.E-06 Benzo(a)anthracene

Benzo(a)pyrene 3.E-07 LE-04 1.E-04 Benzo(a)pyrene

Benzo(b)f1uoranthene 6.E-OB 2.E-05 2.E-05 Benzo(b)fluoranthene

Benzo(k)f1uoranthene 2.E-09 7.E-07 7.E-07 Benzo(k)f1uoranthene

Chrysene 5.E-l0 1.E-07 1.E-07 Chrysene

Dibenzo(a,h)anthracene 3.E'OB 2.E-05 2.E-05 Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene 2.E-OB LE-05 LE-05 Indeno(1,2,3-cd)pyrene

Antimony Antimony

Arsenic 3.E-OB 6.E-09 4.E-OB Arsenic

Iron tron

Manganese Manganese

Vanadium Vanadium
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Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Child + Adull

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE: (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREAnONAL ILCRS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 1.E-OB 5.E-09 2.E-OB Benzo(a)anthracene

Benzo(a)pyrene 1.E-07 5.E-OB 2.E-07 Benzo(a)pyrene

Benzo(b)f1uoranthene 2.E-08 6.E-09 2.E-08 Benzo(b)f1uoranthene

Dibenzo(a,h)anthracene 3.E-08 1.E-08 4.E-08 Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene --- 1.E-OB 4.E-09 1.E-08 Indeno(1,2,3-cd)pyrene

Aroclor-1254 3.E-09 1.E-09 4.E-09 Aroclor-1254

Aroclor-1260 6.E-09 3.E-09 9.E-09 Aroclor-1260

Aluminum Aluminum

Arsenic 2.E-07 1.E-08 2.E-07 Arsenic

Iron Iron

Manganese Manganese

Vanadium Vanadium

TotallLCR Across Surface Soil 6.E,07 Total HI Across Surface Soil

Total ILCR Across Surface Water 2.E-04 Total HI Across Surface Water

TotallLCR Across sediment 5.E-07 Total HI Across Sediment

TotallLCR Across All Media and All Exposure Routes 2.E-04 Total HI Across All Media and All Exposure Routes

Page 2 of 2



Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child (0 to 6 years)

TABLE 9.Ba. CENTRAL TENDENCY EXPOSURE (CTEj

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 15 (ROADS AND GROUNDS AREAj

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Poinl
-.

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Talai

Soil Soil Surface Soil Benzo(a)anthracene 1.E-07 2.E-OB 1.E-07 Benzo(ajanlhracene NA

Benzo(a)pyrene 2.E-06 3.E-07 3.E-06 Benzo(a)pyrene NA

Benzo(b)fluoranlhene 3.E-07 4.E-OB 3.E-07 Benzo(b)f1uoranthene NA

Dibenzo(a.h)anthracene 7.E-07 1.E-07 B.E-07 Dibenzo(a.h)anlhracene NA

Indeno(1.2.3-cd)pyrene 3.E-07 4.E-OB 3.E-07 Indeno(1.2.3-cdjpyrene NA

Aroclor-1260 l.E-07 2.E-OB 1.E-07 Aroclor-1260 NA

Aluminum Aluminum CNS B.E-02 B.E-02

Arsenic 2.E-06 7.E-OB 2.E-06 Arse~ic Skin. CVS 2.E-01 5.E-03 2.E-01

Cadmium Cadmium Kidney 1.E-02 2.E-04 1.E-02

Iron Iron NA 4.E-01 4.E-01

Manganese Manganese CNS 3.E-02 3.E-02

Vanadium Vanadium Kidney 1.E-01 1.E-01

Surface Water Surface Waler Surface Water Benzo(a)anthracene 2.E-OB 1.E-06 1.E-06 Benzo(ajanlhracene NA

Benzo(a)pyrene 2.E-07 3.E-05 3.E-05 Benzo(ajpyrene NA

Benzo(bjfluoranlhene 5.E-OB B.E-06 B.E-06 Benzo(b)fluoranthene NA

Benzo(k)fluoranlhene 2.E-09 2.E-07 2.E-07 Benzo(k)fluoranthene NA

Chrysene 4.E-10 4.E-OB 4.E-OB Chrysene NA

Dibenzo(a.h)anthracene 2.E-OB 5.E-06 5.E-06 Dibenzo(a.h)anthracene NA

Indeno(1.2.3-cdjpyrene 2.E-OB 3.E-06 3.E-06 Indeno(1,2.3-cd)pyrene NA

Antimony Antimony Blood 1.E-03 6.E-04 2.E-03

Arsenic 3.E-OB 2.E-09 3.E-OB Arsenic Skin. CVS 2.E-03 1.E-04 2.E-03

Iron Iron NA 3.E-03 2.E-04 3.E-03

Manganese Manganese CNS 1.E-02 2.E-02 3.E-02

Vanadium Vanadium Kidney 2.E-03 4.E-03 6.E-03
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child (0 to 6 years)

TABLE 9.sa. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Prtmary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 9.E-08 3.E-09 9.E-08 Benzo(a)anthracene NA

Benzo(a)pyrene 1.E-07 3.E-08 l.E-07 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 1.E-08 3.E-09 1.E-08 Benzo(b)fiuoranthene NA

Dibenzo(a,h)anthracene 2.E-08 6.E-09 2.E-08 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 8.E-09 2.E-09 l.E-08 Indeno(1,2,3-cd)pyrene NA

Aroclor-1254 2.E-09 7.E-10 3.E-09 Aroclor-1254 Immune System 2.E-03 6.E-04 2.E-03

Aroclor-1260 4.E-09 1.E-09 6.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 3.E-03 3.E-03

Arsenic 1.E-07 8.E-09 l.E-07 Arsenic Skin, CVS 9.E-03 6.E-04 l.E-02

Iron Iron NA 2.E-02 2.E-02

Manganese Manganese CNS 4.E-03 4.E-03

Vanadium Vanadium Kidney 8.E-03 8.E-03

TotallLCR Across Surtace Soil 6.E-06 Total HI Across Surtace Soil 8.E-01

TotallLCR Across Surtace Water 5.E-05 Total HI Across Surtace Water 4.E-02

TotallLCR Across Sediment 4.E-07 Total HI Across Sediment 5.E-02

TotallLCR Across All Media and All Exposure Routes 6.E-05 Total HI Across All Media and All Exposure Routes 9.E-01

. Total CNS HI ~ 1--..:;.:::....:..:'-----1
Total Skin HI = ~_""::;'::"::":""_--j

Total CVS HI = ,-_-,-::",,:-,-_-,
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

TABLE 9.9a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 4.E-08 6.E-09 5.E-08 Benzo(a)anthracene NA

Benzo(a)pyrene 9.E-07 1.E-07 1.E-06 Benzo(a)pyrene NA

Benzo(b)fluoranthene 1.E-07 2.E-08 1.E-07 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 3.E-07 4.E-08 3.E-07 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 9.E-08 1.E-08 1.E-07 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 5.E-08 7.E-09 5.E-08 Aroclor-1260 NA

Aluminum Aluminum CNS 9.E-03 9.E-03

Arsenic 8.E-07 3.E-08 8.E-07 Arsenic Skin, CVS 2.E-02 6.E-04 2.E-02

Cadmium Cadmium Kidney 1.E-03 3.E-05 1.E-03

Iron Iron NA 4.E-02 4.E-02

Manganese Manganese CNS 4.E-03 4.E-03

Vanadium Vanadium Kidney 2.E-02 2.E-02

Surface Water Surface Water Surface Water Benzo(a)anthracene 2.E-09 3.E-06 3.E-06 Benzo(a)anthracene NA

Benzo(a)pyrene 3.E-08 7.E-05 7.E-05 Benzo(a)pyrene NA

Benzo(b)f1uoranlhene 8.E-09 2.E-05 2.E-05 Benzo(b)f1uoranthene NA

Benzo(k)f1uoranthene 2.E-10 4.E-07 4.E-07 Benzo(k)f1uoranthene NA

Chrysene 6.E-11 7.E-08 7.E-08 Chrysene NA

Dibenzo(a,h)anlhracene 3.E-09 l.E-05 1.E-05 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 3.E-09 6.E-06 6.E-06 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood 5.E-05 3.E-04 4.E-04

Arsenic 4.E-09 4.E-09 8.E-09 Arsenic Skin, CVS 9.E-05 9.E-05 2.E-04

Iron Iron NA l.E-04 1.E-04 2.E-04

Manganese Manganese CNS 4.E-04 1.E-02 l.E-02

Vanadium Vanadium Kidney 8.E-05 3.E-03 3.E-03
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

TABLE 9.9a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
"Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 3.E-09 1.E-09 4.E-09 Benzo(a)anthracene NA

Benzo(a)pyrene 4.E-08 l.E-08 5.E-08 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 4.E-09 l.E-09 6.E-09 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 7.E-09 2.E-09 9.E-09 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 3.E-09 8.E-l0 4.E-09 Indeno(1,2,3-cd)pyrene NA

Aroclor-1254 8.E-l0 3.E-l0 l.E-09 Aroclor-1254 Immune System 2.E-04 6.E-05 3.E-04

Aroclor-1260 2.E-09 5.E-l0 2.E-09 Aroclor-1260 NA

Aluminum Aluminum CNS 3.E-04 3.E-04

Arsenic 5.E-08 3.E-09 5.E-08 Arsenic Skin, CVS l.E-03 7.E-05 1.E-03

Iron Iron NA 3.E-03 3.E-03

Manganese Manganese CNS 5.E-04 5.E-04

Vanadium Vanadium Kidney 8.E-04 8.E-04

TotallLCR Across Suriace Soil 2.E-06 Total HI Across Suriace Soil 9.E-02

TolallLCR Across Suriace Water 1.E-04 TOlal HI Across Suriace Water 1.E-02

TolallLCR Across Sediment l.E-07 Total HI Across Sediment 6.E-03

TolallLCR Across All Media and All Exposure Routes l.E-04 Total HI Across All Media and All Exposure Routes l.E-01

Total CNS HI = Total Kidney HI = 2.E-02

Total Skin HI = Total Blood HI = 4.E-04

Total CVS HI = Total Immune System HI = 3.E-04
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Scenario Timeframe: Future

Receptor Population: Resident

Receplor Age: Child + Adull

TABLE 9.10a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· TOTAL RESIDENTIAL ILCRS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Poinl

Ingestion Inhalation Dermai Exposure Primary Ingestion Inhalation Dermal Exposure

Routes TOlal Targel Organ Routes Total

Soil Soil Surface Soil Benzo(a)anlhracene 2.E-07 2.E-08 2.E-07 Benzo(a)anlhracene

Benzo(a)pyrene - 3.E-06 5.E-07 4.E-06 Benzo(a)pyrene

Benzo(b)fluoranlhene 4.E-07 6.E-08 4.E-07 Benzo(b)f1uoranlhene

Dibenzo(a.h)anlhracene l.E-06 1.E-07 1.E-06 Dibenzo(a.h)anthracene

Indeno(l,2.3-cd)pyrene 3.E-07 5.E-08 4.E-07 Indeno(1,2,3-cd)pyrene

Aroclor-1260 2.E-07 3.E-08 2.E-07 Aroclor-1260

Aluminum Aluminum

Arsenic 3.E-06 9.E·08 3.E-06 Arsenic

Cadmium Cadmium

Iron Iron

Manganese Manganese

Vanadium Vanadium

Surface Waler Surface Waler Surface Waler Benzo(a)anlhracene 2.E·08 4.E-06 4.E-06 Benzo(a)anlhracene

Benzo(a)pyrene 3.E-07 1.E-04 l.E-04 Benzo(a)pyrene -
Benzo(b)f1uoranlhene 6.E-08 2.E-05 2.E-05 Benzo(b)fluoranthene

Benzo(k)fluoranthene 2.E-09 7.E-07 7.E-07 Benzo(k)fluoranlhene

Chrysene 5.E-l0 l.E-07 1.E-07 Chrysene

Dibenzo(a,h)anlhracene 3.E-08 2.E-05 2.E-05 Dibenzo(a,h)anlhracene

Indeno(1,2,3-cd)pyrene 2.E-08 1.E-05 1.E·05 Indeno(1,2,3·cd)pyrene

Antimony Antimony

Arsenic 3.E-08 6.E-09 4.E-08 Arsenic

Iron Iron

Manganese Manganese

Vanadium Vanadium
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SCenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child + Adult

TABLE 9.10a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Tolal Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 1.E-07 4.E-09 1.E-07 Benzo(a)anthracene

Benzo(a)pyrene 1.E-07 4.E-Oa 2.E-07 Benzo(a)pyrene

Benzo(b)f1uoranthene 2.E-Oa 5.E-09 2.E-Oa Benzo(b)f1uoranthene

. Dibenzo(a,h)anthracene 3.E-Oa a.E-09 3.E-Oa Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene 1.E-Oa 3.E-09 1.E-Oa Indeno(1,2,3-cd)pyrene

Aroclor-1254 3.E-09 9.E-10 4.E-09 Aroclor-1254

Aroclor-1260 6.E-09 2.E-09 a.E-09 Aroclor-1260

Aluminum Aluminum

Arsenic 2.E-07 1.E-Oa 2.E-07 Arsenic .
Iron Iron

Manganese Manganese

Vanadium Vanadium

TotallLCR Across Surface Soil 9.E-06 Total HI Across Surface Soil

TotallLCR Across Surface Water 2.E-04 Total HI Across Surface Water

TotallLCR Across Sediment 5.E-07 Total HI Across Sediment

TotallLCR Across All Media and All Exposure Routes 2.E-04 Total HI Across All Media and All Exposure Routes
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Scenario Timeframe: Future

Receptor Population: Construction Workers

Receptor Age: Adult

TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface and Benzo(a)anthracene 1.2E-OB 4.9E-09 1.7E-OB Benzo(a)anthracene NA

Subsurface Soil Benzo(a)pyrene 3.7E-07 1.4E-07 5.1E-07 Benzo(alpyrene NA

Benzo(blfluoranthene 4.4E-OB 1.7E-OB 6.2E-OB Benzo(b)f1uoranthene NA

Dibenzo(a.h)anthracene 7.BE-OB 3.0E-OB 1.lE-07 Dibenzo(a.h)anthracene NA

Indeno(1.2.3-cd)pyrene 4.0E-OB 1.6E-OB 5.6E-OB Indeno(1.2.3-cd)pyrene NA

Aroclor-1260 2.3E-OB 9.BE-09 3.3E-OB Aroclor·1260 NA

Aluminum Aluminum CNS 3.7E-02 3.7E-02

Arsenic 4.4E-07 4.0E-OB 4.BE-07 Arsenic Skin. CVS 6.BE-02 6.2E-03 7.5E-02

Cadmium Cadmium, Kidney 4.2E-03 2.5E-04 4.4E-03

Iron Iron NA 1.BE-Ol 1.BE-Ol

Manganese Manganese CNS 1.BE-02 1.BE-02

Vanadium Vanadium Kidney 6.7E-02 6.7E-02

TotallLCR Across Surface I Subsurface Soil 1.3E·06 Total HI Across Surface I Subsurface Soil 3.BE-01

TotallLCR Across Alt Media and All Exposure Routes 1.3E-06 Totai HI Across All Media and All Exposure Routes 3.BE-Ol

Total CNS HI = I _._- -- I
Total Skin HI = 7.5E-02

Page 1 of 1

Total Kidney HI =I ... ~'U. I
Total CVS HI = 7.5E-02



Scenario llmeframe: CurrenVFuture

Receptor Population: Maintenance Workers

Receptor Age: Adult

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Prtmary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surlace Soil Benzo(a)anthracene 3.E-08 3.E-08 6.E-08 Benzo(a)anthracene NA

Benzo(a)pyrene 6.E-07 5.E-07 l.E-06 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 8.E-08 7.E-08 l.E-07 Benzo(b)fluoranthene NA

Dibenzo(a,h)anthracene 2.E-07 2.E-07 4.E-07 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 7.E-08 6.E-08 1.E-07 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 3.E-08 3.E-08 6.E-08 Aroclor-1260 NA

Aluminum Aluminum CNS 2.E-03 2.E-03

Arsenic 6.E-07 1.E-07 7.E-07 Arsenic Skin, CVS 3.E-03 7.E-04 4.E-03

Cadmium Cadmium Kidney 2.E-04 3.E-05 3.E-04

Iron Iron NA 9.E-03 9.E-03

Manganese Manganese CNS 8.E-04 8.E-04

Vanadium Vanadium Kidney 3.E-03 3.E-03

Surlace Water Surlace Water Surface Water Benzo(a)anthracene 4.E-06 4.E-06 Benzo(a)anthracene NA

Benzo(a)pyrene 8.E-05 8.E-05 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 2.E-05 2.E-05 Benzo(b)fluoranthene NA

Benzo(k)f1uoranthene 5.E-07 5.E-07 Benzo(k)f1uoranthene NA

Chrysene 9.E-08 9.E-08 Chrysene NA

Dibenzo(a,h)anthracene 1.E-05 1.E-05 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 8.E-06 8.E-06 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood l.E-04 1.E-04

Arsenic 5.E-09 5.E-09 Arsenic Sldn, CVS 3.E-05 3.E-05

Iron Iron NA 4.E-05 4.E-05

Manganese Manganese CNS 3.E-03 3.E-03

Vanadium Vanadium Kidney 9.E-04 9.E-04
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Scenario Timeframe: CurrenVFuture

Receptor Population: Maintenance Workers

Receptor Age: Adult

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 5.E-08 4.E-08 8.E-08 Benzo(a)anthracene NA

Benzo(a)pyrene 5.E-07 4.E-07 9.E-07 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 6.E-08 5.E-08 1.E-07 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 1.E-07 8.E-08 2.E-07 Dlbenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 4.E-08 3.E-08 7.E-08 Indeno(1,2,3-cd)pyrene NA

Aroclor-1254 1.E-08 1.E-08 2.E-08 Aroclor-1254 Immune System 7.E-04 7.E-04 1.E-03

Aroclor-1260 2.E-08 2.E-08 4.E-08 Aroclor-1260 NA

Aluminum Aluminum CNS 1.E-03 1.E-03

Arsenic 6.E-07 l.E-07 7.E-07 Arsenic Skin, CVS 4.E-03 7.E-04 4.E-03

Iron , Iron. NA 1.E-02 1.E-02

Manganese Manganese CNS 2.E-03 2.E-03

Vanadium Vanadium Kidney 3.E-03 3.E-03

TotallLCR Across Surface Soil 3.E-06 Total HI Across Surface Soil 2.E-02

TotallLCR Across Surface Water 1.E-04 Total HI Across Surface Water 4.E-03

TotallLCR Across Sediment 2.E-06 Total HI Across Sedimenl 2.E-02

TotallLCR Across All Media and All Exposure Routes 1.E-04 Total HI Across All Media and All Exposure Routes 4.E-02

Total CNS HI =1--...::.::::....::"----1

Total Skin HI = 1--"'::'::::""::"----1

Total CVS HI = '-_--'--=--':..::..._-'
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Scenario Timeframe: CurrenVFuture

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Denmal Exposure Primary Ingestion Inhalation Denmal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 3.E-07 3.E-07 6.E-07 Benzo(a)anthracene NA

Benzo(a)pyrene 7.E-06 6.E-06 1.E-05 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 8.E-07 7.E-07 1.E-06 Benzo(b)fluoranthene NA

Dlbenzo(a,h)anthracene 2.E-06 2.E-06 4.E-06 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 7.E-07 6.E-07 1.E-06 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 3.E-07 3.E-07 7.E-07 Aroclor-1260 NA

Aluminum Aluminum CNS 2.E-02 2.E-02

Arsenic 6.E-06 1.E-06 7.E-06 Arsenic Skin, CVS 4.E-02 7.E-03 4.E-02

Cadmium Cadmium Kidney 2.E-03 3.E-04 3.E-03

Iron Iron NA 9.E-02 9.E-02

Manganese Manganese CNS 8.E-03 8.E-03

Vanadium Vanadium Kidney 3.E-02 3.E-02

TotallLCR Across Surface Soil 3.E-05 Total HI Across Surface Soil 2.E-01

TotallLCR Across All Media and All Exposure Routes 3.E-05 Total HI Across All Media and All Exposure Routes 2.E-01

Total CNS HI = I 3.E-02 I
Total Skin HI = 4.E-02
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Total Kidney HI = I 4.E-02 I
Total CVS HI = 4.E-02



Scenario Timeframe: Current/Future

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . OCCUPATIONAL WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical' Non·Carcinogenic Hazard Quotient

Medium Poinl

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Tolal

Soil Soil Surface Soil Benzo(a)anthracene 3.E·07 3.E·07 6.E·07 Benzo(alanthracene NA

Benzo(a)pyrene 7.E·06 6.E-06 1.E-05 Benzo(alpyrene NA

Benzo(b)fluoranthene 8.E-07 7.E-07 1.E-06 Benzo(blfluoranlhene NA

Dibenzo(a,hlanlhracene 2.E-06 2.E-06 4.E-06 Dibenzo(a,hlanlhracene NA

Indeno(1,2,3-cdlpyrene 7.E-07 6.E-07 1.E-06 Indeno(1,2,3·cd)pyrene NA

Aroclor-1260 3.E-07 3.E-07 7.E-07 Aroclor·1260 NA

Aluminum Aluminum CNS 2.E-02 2.E-02

Arsenic 6.E-06 1.E-06 7.E-06 Arsenic Skin, CVS 4.E-02 7.E-03 4.E-02

Cadmium Cadmium Kidney 2.E-03 3.E-04 3.E-03

Iron Iron NA 9.E-02 9.E-02

Manganese Manganese CNS 8.E-03 8.E-03

Vanadium Vanadium Kidney 3.E-02 3.E-02

Surface Waler Surface Water Surface Waler NA

NA
-

NA

NA

NA

NA

NA

Blood

Skin, CVS

NA

CNS

Kidney
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Scenario Timeframe: CurrenVFuture

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Expasure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhaiation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment· NA

NA

NA

NA

NA

Immune System

NA

CNS

Skin. CVS

NA

CNS

Kidney

TotallLCR Across Surface Soil 3.E-05 Total HI Across Surface Soil 2.E-01

TotallLCR Across Surface Water Total HI Across Surface Water

TotallLCR Across Sediment Total HI Across Sediment

Totai ILCR Across All Media and All Exposure Routes 3.E-05 Total HI Across All Media and All Exposure Routes 2.E-01

Total CNS HI=~
TotaISkinHI=~

Page 2 of 2

Total Kidney H'I=~
TotaICVSHI=~



Scenario Timeframe: CurrenVFuture

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

-

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Roules Talai

Soil Soil Surface Soil Benzo(a)anlhracene 3.E-07 3.E-07 6.E-07 Benzo(a)anthracene NA

Benzo(a)pyrene 7.E-06 6.E-06 1.E-05 Benzo(a)pyrene . NA

Benzo(b)f1uoranthene 8.E-07 7.E-07 1.E-06 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 2.E-06 2.E-06 4.E-06 Dibenzo(a,h)anlhracene NA

Indeno(1,2,3-cd)pyrene 7.E-07 6.E-07 1.E-06 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 3.E-07 3.E-07 7.E-07 Aroclor-1260 NA

Aluminum Aluminum CNS' 2.E-02 2.E-02

Arsenic 6.E-06 l.E-06 7.E-06 Arsenic Skin, CVS 4.E-02 7.E-03 4.E-02

Cadmium Cadmium Kidney 2.E-03 3.E-04 3.E-03

Iron Iron NA 9.E-02 9.E-02

Manganese Manganese CNS 8.E-03 8.E-03

Vanadium Vanadium Kidney 3.E-02 3.E-02

Surface Water Surface Water Surface Waler NA

NA

NA.

NA

G NA

NA

NA

Blood

Skin, CVS

NA

CNS

Kidney

Page 1 of 2



Scenario limeframe: CurrenVFuture

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment NA

NA

NA

NA

NA

Immune System

NA

CNS

Skin.CVS

NA

CNS

Kidney

TotallLCR Across Surface Soil 3.E-OS Total HI Across Surface Soil 2.E-Ol

TotallLCR Across Surface Water Total HI Across Surface Water

Totai ILCR Across Sediment Total HI Across Sediment

TotallLCR Across Ait Media and All Exposure Routes 3.E-OS Total HI Across All Media and All Exposure Routes 2.E-Ol

'Total CNSHI=~
TotaISkinHI=~

Page 2 of 2

Total Kidney HI =~
TotaICVSHI=~



Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Adult

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· ADULT RECREATIONAL USERS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Denmal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 3.E-08 5.E-08 9.E-08 Benzo(a)anthracene NA

Benzo(a)pyrene 7.E-07 l.E-06 2.E-06 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 8.E-08 1.E-07 2.E-07 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 2.E-07 3.E-07 5.E-07 Dibenzo(a,h)anthracene NA

Indeno(1,2.3-cd)pyrene 7.E-08 1.E-07 2.E-07 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 3.E-08 6.E-08 1.E-07 Aroclor-1260 NA

Aluminum Aluminum CNS 2.E-03 2.E-03

Arsenic 6.E-07 2.E-07 8.E-07 Arsenic Skin, CVS 4.E-03 1.E-03 5.E-03

Cadmium Cadmium Kidney 3.E-04 7.E-05 3.E-04

Iron Iron NA 9.E-03 9.E-03

Manganese Manganese CNS 8.E-04 8.E-04

Vanadium Vanadium Kidney 4.E-03 4.E-03

Surface Water Surface Water Surface Water Benzo(a)anthracene 3.E-08 3.E-05 3.E-05 Benzo(a)anthracene NA

Benzo(a)pyrene 5.E-07 7.E-04 7.E-04 Benzo(a)pyrene NA

Benzo(b)f1uoranthene l.E-07 2.E-04 2.E-04 Benzo(b)f1uoranthene NA

Benzo(k)f1uoranthene 3.E·09 4.E-06 4.E-06 Benzo(k)f1uoranthene NA

Chrysene 8.E-10 7.E-07 7.E-07 Chrysene NA

Dibenzo(a,h)anthracene 5.E-08 l.E-04 1.E-04 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 4.E-08 6.E-05 6.E-05 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood 2.E-04 1.E-03 2.E-03

Arsenic 6.E-08 5.E-08 l.E-07 Arsenic Skin, CVS 4.E-04 3.E-04 7.E-04

Iron Iron NA 5.E-04 4.E-04 9.E-04

Manganese Manganese CNS 2.E-03 4.E-02 4.E-02

Vanadium Vanadium Kidney 3.E-04 1.E-02 l.E-02
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Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Adult

TABLE 9.6. REASONABLE MAxiMUM EXPOSURE (RMEl

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 15 (ROADS AND GROUNDS AREAl

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(alanthracene 5.E-06 6.E-06 1.E-07 Benzo(alanthracene NA

Benzo(alpyrene 5.E-07 6.E-07 1.E-06 Benzo(alpyrene NA

Benzo(blfluoranthene 6.E-OB 1.E-07 2.E-07 Benzo(blfluoranthene NA

Dibenzo(a,hlanthracene 1.E-07 2.E-07 3.E-07 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 4.E-OB 6.E-OB 1.E-07 Indeno(1,2,3-cd)pyrene NA

Aroclor-1254 1.E-OB 2.E-OB 3.E-OB Aroclor-1254 Immune System 6.E-04 1.E-03 2.E-03

Aroclor-1260 2.E-OB 4.E-OB 6.E-06 Aroclor-1260 NA

Aluminum . Aluminum CNS 1.E-03 1.E-03

Arsenic 6.E-07 2.E-07 9.E-07 Arsenic Skin, CVS 4.E-03 2.E-03 6.E-03

Iron Iron ' NA 1.E-02 1.E-02

Manganese Manganese CNS 2.E-03 2.E-03

Vanadium Vanadium Kidney 3.E-03 3.E-03

Total ILCR Across Surface Soil 4.E-06 Total HI Across Surface Soil 2.E-02

TotallLCR Across Surface Water 1.E-03 Total HI Across Surface Water 6.E-02

Total ILCR Across Sediment 3.E-06 Total HI Across Sediment 2.E-02

TotallLCR Across All Media and All Exposure Routes 1.E-03 Total HI Across All Media and All Exposure Routes 1.E-Ol

Total CNS HI = I---==-==---j
Total Skin HI = I----=-:..::...---l
Total CVS HI =

Page 2 of 2
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Total Blood HI = 1-__--'-=-_--1
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Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Child + Adult

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCRS

SWMU 1S (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 4.E-07 3.E-07 7.E-07 Benzo(a)anthracene

Benzo(a)pyrene 7.E-06 7.E-06 1.E-OS Benzo(a)pyrene

Benzo(b)f1uoranthene 9.E-07 B.E-07 2.E-06 Benzo(b)f1uoranthene

Dibenzo(a,h)anthracene 2.E-06 2.E-06 4.E-06 Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene B.E-07 7.E-07 2.E-06 Indeno(1,2,3-cd)pyrene

Aroclor-1260 4.E-07 4.E-07 B.E-07 Aroclor-1260

Aluminum Aluminum

Arsenic 6.E-06 ·1.E-06 B.E-06 Arsenic

Cadmium Cadmium

Iron Iron

Manganese Manganese

Vanadium Vanadium

Surface Water Surface Water Surface Water Benzo(a)anthracene 3.E-OB 3.E-OS 3.E-OS Benzo(a)anthracene

Benzo(a)pyrene S.E-07 7.E-04 7.E-04 Benzo(a)pyrene

Benzo(b)f1uoranthene 1.E-07 2.E-04 2.E-04 Benzo(b)fluoranthene

Benzo(k)f1uoranthene 3.E-09 4.E-06 4.E-06 Benzo(k)f1uoranthene

Chrysene B.E-l0 7.E-07 7.E-07 Chrysene

Dibenzo(a,h)anthracene S.E-OB 1.E-04 1.E-04 Dlbenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene 4.E-OB 6.E-OS 6.E-OS Indeno(1,2,3-cd)pyrene

Antimony Antimony

Arsenic 6.E-OB S.E-OB 1.E-07 Arsenic

Iron Iron

Manganese Manganese

Vanadium Vanadium
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Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Child + Adult

TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RECREATIONAL ILCRS

SWMU 1S (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene S.E-OB B.E-OB 1.E-07 Benzo(a)anthracene

Benzo(a)pyrene S.E-07 B.E-07 1.E-06 Benzo(a)pyrene

Benzo(b)f1uoranthene 6.E-OB 1.E-07 2.E-07 Benzo(b)f1uoranthene

Dlbenzo(a,h)anthracene 1.E-07 2.E-07 3.E-07 Dibenzo(a,h)anthracene .

Indeno(1,2,3-cd)pyrene 4.E-OB 6.E-OB 1.E-07 Indeno(1,2,3-cd)pyrene

Aroclor-1254 1.E-OB 2.E-OB 3.E-OB Aroclor-12S4

Aroclor- 1260 2.E-OB 4.E-OB 6.E-OB Aroclor- 1260

Aluminum Aluminum

Arsenic 6.E-07 2.E-07 9.E-07 Arsenic

Iron Iron

Manganese Manganese

Vanadium Vanadium

TotallLCR Across Surlace Soil 3.E-OS Total HI Across Surlace Soil

TotallLCR Across Surlace Water 1.E-03 Total HI Across Surlace Water

TotallLCR Across Sediment 3.E-06 Total HI Across Sediment

TotallLCR Across All Media and All Exposure Routes 1.E-03 Total HI Across All Media and All Exposure Routes
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child (0 to 6 years)

TABLE 9.8. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE. I~DIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingeslion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 1.E-06 4.E-07 1.E-06 Benzo(a)anthracene NA

Benzo(a)pyrene 2.E-05 7.E-06 3.E-05. Benzo(a)pyrene NA

Benzo(b)f1uoranthene 2.E-06 9.E-07 3.E-06 Benzo(b)f1uoranthene NA

Dibenzo(a,h)anthracene 7.E-06 2.E-06 9.E-06 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 2.E-06 8.E-07 3.E-06 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 1.E-06 4.E-07 2.E-06 Aroclor-1260 NA

Aluminum Aluminum CNS 2.E-01 2.E-01

Arsenic 2.E-05 2.E-06 2.E-05 Arsenic Skin, CVS 5.E-01 4.E-02 5.E-01

Cadmium Cadmium Kidney 3.E-02 2.E-03 3.E-02

Iron Iron NA 1.E+OO 1.E+OO

Manganese Manganese CNS 1.E-01 1.E-01

Vanadium Vanadium Kidney 4.E-01 4.E-01

SUrface Water Surface Water Surface Water Benzo(a)anthracene 2.E-07 1.E-05 1.E-05 Benzo(a)anthracene NA

Benzo(a)pyrene 3.E-06 3.E-04 3.E-04 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 6.E-07 7.E-05 7.E-05 Benzo(b)f1uoranthene NA

Benzo(k)f1uoranthene 2.E-08 2.E-06 2.E-06 Benzo(k)fluoranthene NA

Chrysene 5.E-09 3.E-07 3.E-07 Chrysene NA

Dibenzo(a,h)anthracene 3.E-07 4.E-05 4.E-05 Dibenzo(a,h)anthracene NA

Indeno(1,2.3-cd)pyrene 2.E-07 3.E-05 3.E-05 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood 5.E-03 2.E-03 7.E-03

Arsenic 3.E-07 2.E-08 4.E-07 Arsenic Skin, CVS 9.E-03 6.E-04 9.E-03

Iron Iron NA 1.E-02 7.E-04 1.E-02

Manganese Manganese CNS 4.E-02 7.E-02 1.E-01

Vanadium Vanadium Kidney 7.E-03 2.E-02 2.E-02
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Scenario Timeframe: Future

Receptor Populal!on: Resident

Receptor Age: Child (0 10 6 years)

TABLE 9.B. REASONABLE MAXIMUM EXPOSURE CRME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 15 (ROADS AND GROUNDS AREAi

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalalion Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(alanlhracene 1.E-06 B.E-OB 1.E-06 Benzo(a)anthracene NA

Benzo(alpyrene 1.E-06 9.E-07 2.E-06 Benzo(a)pyrene NA

Benzo(blfiuoranthene 1.E-07 1.E-07 2.E-07 Benzo(b)fiuoranthene NA

Dibenzo(a,hlanlhracene 2.E-07 2.E-07 4.E-07 Dibenzo(a,h)anlhracene NA

Indeno(1,2,3-cd)pyrene 9.E-OB 7.E-OB 2.E-07 Indeno(1,2,3-cd)pyrene NA

Aroclor-1254 3.E-OB 2.E-OB 5.E-OB Aroclor-1254 Immune System B.E-03 6.E-03 1.E-02

Aroclor-1260 5.E-OB 4.E-OB 1.E-07 Aroclor-1260 NA

Aluminum Aluminum CNS 1.E-02 1.E-02

Arsenic 1.E-06 2.E-07 2.E-06 Arsenic Skin, CVS 4.E-02 6.E-03 4.E-02

Iron Iron NA 1.E-01 1.E-01

Manganese Manganese CNS 2.E-02 2.E-02

Vanadium Vanadium Kidney 3.E-02 3.E-02

TotallLCR Across Surface Soil 7.E-05 Total HI Across Surface Soil 3.E+00

TotallLCR Across Surface Waler 4.E-04 Total HI Across Surface Waler 2.E-01

TotallLCR Across Sediment 6.E-06 TOlal HI Across Sediment 2.E-01

TolallLCR Across All Media and All Exposure Roules 5.E-04 Total HI Across All Media and Ail Exposure Routes 3.E+00

Total CNS HI = i--....:c.::..:----i
Total Skin HI = 1---::..:----1

Total CVS HI = L-_==_---'
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

TABLE 9.9. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemicai Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 4.E-07 2.E-07 7.E-07 Benzo(a)anthracene NA

Benzo(a)pyrene 9.E-06 5.E-06 l.E-05 Benzo(a)pyrene NA

Benzo(b)fiuoranthene 1.E-06 6.E-07 2.E-06 Benzo(b)f1uoranlhene NA

Dibenzo(a,h)anlhracene 3.E-06 1.E-06 4.E-06 Dibenzo(a,h)anthracene NA

Indeno(1,2,3-cd)pyrene 1.E-06 5.E-07 1.E-06 Indeno(1,2,3-cd)pyrene NA

Aroclor-1260 5.E-07 3.E-07 7.E-07 Aroclor-1260 NA

Aluminum Aluminum CNS 3.E-02 3.E-02

Arsenic B.E-06 9.E-07 9.E-06 Arsenic Skin, CVS 5.E-02 6.E-03 6.E-02

Cadmium Cadmium Kidney 3.E-03 3.E-04 4.E-03

Iron Iron NA 1.E-01 1.E-01

Manganese Manganese CNS 1.E-02 1.E-02

Vanadium Vanadium Kidney 5.E-02 5.E-02

Surface Water Surface Waler Surface Water Benzo(a)anlhracene 3.E-OB 3.E-05 3.E-05 Benzo(a)anthracene NA

Benzo(a)pyrene 5.E-07 7.E-04 7.E-04 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 1.E-07 2.E-04 2.E-04 Benzo(b)f1uoranlhene NA

Benzo(k)f1uoranlhene 3.E-09 4.E-06 4.E-06 Benzo(k)fluoranthene NA

Chrysene B.E-10 7.E-07 7.E-07 Chrysene NA

Dibenzo(a,h)anthracene 5.E-OB 1.E-04 1.E-04 Dibenzo(a,h)anlhracene NA

-- Indeno(1,2,3-cd)pyrene 4.E-OB 6.E-05 6.E-05 Indeno(1,2,3-cd)pyrene NA

Antimony Antimony Blood 2.E-04 1.E-03 2.E-03

Arsenic 6.E-OB 5.E-OB 1.E-07 Arsenic Skin, CVS 4.E-04 3.E-04 7.E-04

Iron Iron NA 5.E-04 4.E-04 9.E-04

Manganese Manganese CNS 2.E-03 4.E-02 4.E-02

Vanadium Vanadium Kidney 3.E-04 l.E-02 l.E-02
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

TABLE 9.9. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE. CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 5.E-OB 5.E-OB 1.E-07 Benzo(a)anthracene NA

Benzo(a)pyrene 5.E-07 5.E-07 1.E-06 Benzo(a)pyrene NA

Benzo(b)f1uoranthene 6.E-OB B.E-OB .1.E-07 Benzo(b)f1uoranthene NA

Dibenzo(a.h)anthracene 1.E-07 1.E-07 2.E-07 Dibenzo(a.h)anthracene NA

Indeno(1,2,3-cd)pyrene 4.E-OB 4.E-OB B.E-OB Indeno(1,2,3-cd)pyrene NA

Aroclor·1254 1.E-OB 1.E-OB 2.E-OB Aroclor-1254 Immune System B.E-04 9.E-04 2.E-03

Aroclor-12BO 2.E-OB 3.E-OB 5.E-OB Aroclor-1260 NA

Alumi~um Aluminum CNS 1.E-03 1.E-03

Arsenic
.

6.E-07 1.E-07 B.E-07 Arsenic Skin, CVS 4.E-03 1.E-03 5.E-03

Iron Iron NA 1.E-02 1.E-02

Manganese Manganese CNS 2.E-03 2.E-03

Vanadium Vanadium Kidney 3.E-03 3.E-03

TotallLCR Across Surface Soil 3.E-05 Total HI Across Surface Soii 3.E-01

TotallLCR Across Surface Water 1.E-03 Total HI Across Surface Water B.E-02

Totai ILCR Across Sediment 2.E-OB Total HI Across Sediment 2.E-02

TotallLCR Across All Media and All Exposure Routes 1.E-03 Total HI Across All Media and All Exposure Routes 4.E-01

Total CNS HI =1--...:.::::..:;=---.,
Total Skin HI = 1--"":';'::"::'::"'_..,
Total c\is HI =,-__,::"::,::,,,_-,
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child + Adult

TABLE 9.10. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil Benzo(a)anthracene 1.E-06 6.E-07 2.E-06 Benzo(a)anthracene

Benzo(a)pyrene 3.E-05 l.E-05 4.E-05 Benzo(a)pyrene

Benzo(b)f1uoranthene 4.E-06 l.E-06 5.E-06 Benzo(b)f1uoranthene

Dibenzo(a,h)anthracene 9.E-06 4.E-06 1.E-05 Dibenzo(a,h)anthracene

Indeno(l,2,3-cd)pyrene 3.E-06 1.E-06 5.E-06 Indeno(1,2,3-cd)pyrene

Aroclor-1260 2.E-06 7.E-07 2.E-06 Aroclor-1260

Aluminum Aluminum

Arsenic 3.E-05 2.E-06 3.E-05 Arsenic

Cadmium Cadmium

Iron Iron

Manganese Manganese

Vanadium Vanadium

Surface Water Surface Water Surface Waler Benzo(a)anthracene 2.E-07 4.E-05 4.E-05 Benz.o(a)anthracene

Benzo(a)pyrene 3.E-06 9.E-04 9.E-04 Benzo(a)pyrene

Benzo(b)f1uoranthene , 7.E-07 2.E-04 2.E-04 Benzo(b)f1uoranthene

Benzo(k)f1uoranthene 2.E-08 6.E-06 6.E-06 Benzo(k)f1uoranthene

Chrysene 6.E-09 1.E-06 l.E-06 Chrysene

Dibenzo(a,h)anthracene 3.E-07 1.E-04 l.E-04 Dibenzo(a,h)anthracene

lndeno(l,2,3-cd)pyrene 3.E-07 9.E-05 9.E-05 Indeno( l,2,3-cd)pyrene

Antimony Antimony

Arsenic 4.E-07 8.E-08 5.E-07 Arsenic

Iron . Iron

Manganese Manganese

Vanadium Vanadium
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child + Adult

TABLE 9.10. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TOTAL RESIDENTIAL ILCRS

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Sediment Benzo(a)anthracene 1.E-06 l.E-07 1.E-06 Benzo(a)anthracene

Benzo(a)pyrene 2.E-06 1.E-06 3.E-06 Benzo(a)pyrene

Benzo(b)fluoranthene 2.E-07 2.E-07 4.E-07 Benzo(b)!luoranlhene

Dibenzo(a,h)anthracene 3.E-07 3.E-07 6.E-07 Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene l.E-07 l.E-07 2.E-07 Indeno(1,2,3-cd)pyrene

Aroclor-1254 4.E-Oe 3.E-Oe 7.E-Oe Aroclor-1254

Aroclor-1260 e.E-Oe 7.E-Oe 1.E-07 Aroclor-1260

Aluminum Aluminum

Arsenic 2.E-06 4.E-07 2.E-06 Arsenic

Iron Iron

Manganese Manganese

Vanadium Vanadium

TotallLCR Across Surface Soil 1.E-04 Total HI Across Surface Soil

Tolal ILCR Across Surface Water 1.E-03 Total HI Across Surface Waler

Total ILCR Across Sediment e.E-06 Tolal HI Across Sediment

TolallLCR Across All Media and All Exposure Roules 2.E-03 Total HI Across All Media and All Exposure Routes
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CALCULATION WORKSHEET Page 1 of 2

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL
FUTURE ON-SITE ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989
BY: ICHECKED BY: IDATE: .
R. JUPIN 09/06/2005

.
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of

surface soil.

EQUATION: lEX = _...;;,C...;;,S_x_I_R_x~E~F~x_E~D=-x_F_I_x....;.C_F_
BWxAT

Where:
lEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
IR = incidental ingestion rate (mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
FI = fraction ingested from contaminated source (unitless)
CF = conversion factor (1.0E-6 kg/mg)
BW = body weight (kg)
AT = averaging time (days)

CSFo = oral carcinogenic slope factor ((mg/kg/dayr1
)

RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:
ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-1
HQ (Noncarcinogens) =Intake (mg/kg/day) / RFDo (mg/kg/day)

ASSUMPTIONS:
Cs .= 11 mg/kg Chemical: Arsenic
IR = 100 mg/day
EF = 350 days/year
ED = 24 years
FI = 1
CF = 1.0E-06 kg/mg
BW = 70 kg
ATc = 25550 days
ATnc = 8760 days

CSFo = 1.5E+00 (mg/kg/dayr1

RfDo = 3.0E-04 (mg/kg/day)

12/7/2009



CALCULATION WORKSHEET Page 2 of 2

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL
FUTURE ON-SITE ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989
BY: ICHECKED BY: IDATE:
R. JUPIN 09/06/2005

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 11 mg/kg x 100 mg/day x 350 days/year x 24 years x 1 x 1.0E-06 kg/mg
70 kg x 25550 days

IEXc = 5.17E-06 mg/kg/day

ILCR = 5.17E-06 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR = 7.7E-06

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc = 11 mg/kg x 100 mg/day x 350 days/year x 24 years x 1 x 1.0E-06 kg/mg
70 kg x 8760 days

IEXnc = 1.51 E-05 mg/kg/day

HQ = 1.51 E-05 ing/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient

HQ = 5.0E-02

12/7/2009



CALCULATION WORKSHEET Page 1 of 2

CLIENT: IJOB NUMBER:
NCWS CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL
FUTURE ON-SITE ADULT RESIDENT
BASED ON:
U.S. EPA, JULY 2004
BY: ICHECKED BY: IDATE:
R. JUPIN 09/06/2005

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with
surface soil.

EQUATION: DEX = __..;:;.C,;;;.,s,;";,x..;;;C;.;...F...:,x,;...;S:;.;A...:..:..:.x.;...A:;.,.F...:..x:....:.A..:,:B::..:S:..;x;.,;.,,,:=E.;...F..;.;x..;;;E:.:;D:....-_
BWxAT

Where:
DEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil (mg/kg)
CF = conversion factor (1.0E-6 kg/mg)
SA = skin surface available for contact (cm2/day)
ABS = absorption factor (unitless)
AF = adherence factor (mg/cm2

)

EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
CSFd = dermal carcinogenic slope factor ((mg/kg/dayr1

)

RfDd = dermal noncarcinogenic reference dose (mg/kg/day)

RISKS:
ILCR (Carcinogens) =Intake (mg/kg/day) x CSFd (mg/kg/day)-1
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day)

ASSUMPTIONS:
Cs = 11 mg/kg Chemical: Arsenic
CF = 1.0E-06 kg/mg
SA = 5700 cm2/day
AF = 0.07 mg/cm2

ABS = 0.03
EF = 350 days/year
ED = 24 years
BW = 70 kg
ATc = 25550 days
ATnc = 8760 days
CSFd = 1.5E+00 (mg/kg/dayr1

RfDd = 3.0E-04 (mg/kg/day)

12/7/2009



CALCULATION WORKSHEET Page 2 of 2

CLIENT: IJOB NUMBER:
NCWS CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL.: CONTACT WITH SOIL
FUTURE ON-SITE ADULT RESIDENT
BASED ON:
U.S. EPA, JULY 2004
BY: ICHECKED BY: IDATE:
R. JUPIN 09/06/2005

EXAMPLE CARCINOGENIC CALCULATION

DEXc = 11 mg/kg x 1.0E-06 kg/mg x 5700 cm2lday x 0.07 mg/cm2 x 0.03 x 350 days/year x 24 years
70 kg x 25550 days

DEXc = 6.18E-07 mg/kg/day

ILCR = 6.18E-07 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR = 9.3E-07

EXAMPLE NONCARCINOGENIC CALCULATION

DEXnc = 11 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm2 x 0.03 x 350 days/year x 24 years
70 kg x 8760 days

DEXnc 1.80E-06 mg/kg/day

HQ = 1.80E-06 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient

HQ = 6.0E-03

12/7/2009



CALCULATION WORKSHEET Page 1 of 2

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER
ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989
BY: ICHECKED BY: IDATE:
R. JUPIN 09/06/2005

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of
surface water.

EQUATION: lEX =__.;:;.C.;:;.sw;,,;..;.;x....;:C::..:.F....;x~C::-:R~sw.:..:.....:.:x~E~T....;x;..;..;;;;E.;...F....;.;x....;:E;;.;;D~_
BWxAT

Where:
lEX = estimated exposure intake (mg/kg/day)
Csw = exposure point concentration in surface water (ug/L)
CF = conversion factor (1.0E-3 mg/ug)
CRsw = contact rate (Uhour)
ET = exposure time (hours/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
CSFo = oral carcinogenic slope factor ((mg/kg/day)"1)
RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:
ILCR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/day)-1
HQ (Noncarcinogens) ~ Intake (mg/kg/day) / RFDo (mg/kg/day)

ASSUMPTIONS:
Csw = 1.4 ug/L Chemical: Arsenic
CRsw = 0.01 Uhr
CF = 1.0E-03 mg/ug
ET = 4 hours
EF = 52 days/year
ED = 24 years
BW = 70 kg
ATc = 25550 days
ATnc = 8760 days

CSFo = 1.5E+00 (mg/kg/day)"1
RfDo = 3.0E-04 (mg/kg/day)

12/7/2009



CALCULATION WORKSHEET Page 2 of 2

CLIENT: IJOB NUMBER:
NSWCCRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER
ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989
BY: ICHECKED BY: I~ATE:
R. JUPIN 09/06/2005

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 1.4 ug/L x 1.0E-03 mg/ug x 0.01 Uhr x 4 hours x 52 days/year x 24 years
70 kg x 25550 days

IEXc = 3.91 E-08 mg/kg/day

ILCR = 3.91 E-08 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR = 5.9E-08

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc = 1.4 ug/L x 1.0E-03 mg/ug x 0.01 Uhr x 4 hours x 52 days/year x 24 years
70 kg x 8760 days

IEXnc = 1.14E-07 mg/kg/day

HQ = 1.14E-07 mg/kg/day =Hazard Quotient
3.00E-04 (mg/kg/day)

HQ = 3.8E-04

12/7/2009



CALCULATION WORKSHEET Page 1 of 3

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER
ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989, JULY 2004
BY: ICHECKED BY: IIDATE

:R. JUPIN 09/06/2005

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with
surface water.

EQUATION:
DAD=

DAevent x EV x ED x EF x A
BWxAT

Where:
DAD = dermally absorbed dose (mg/kg/day)
DAevent = absorbed does per event (mg/cm2/event)
EV = event frequency (events/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
A skin surface available for contact (cm2

)

BW body weight (kg)
AT = averaging time (days)
CSFo = oral carcinogenic slope factor ((mg/kg/dayr1

)

RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:
ILCR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/day)-1
HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day)

EQUATIONS for DAevent:

For Inorganics:

DAevent = Kp x Cw x CF x tevent

For Organics:

. 6xtauxtevent
W tevent:::;;t, then: DAevent=·2xFAxKpxCwxCFx 1----

1t

W tevent> f, then: DAevent= FAXKPXCWXCFX[_te_v_en_t +2xtaux(1+38+~2)]
1+8 (1+8)

12n/2009



CALCULATION WORKSHEET Page 2 of 3

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATiON OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER
ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989, JULY 2004
BY: ICHECKED BY: I~ATE:
R. JUPIN 09/06/2005

Where:
Kp
Cgw
tevent
CF
t*
or
B

permeability coefficient from water (cm/hr)
= concentration of chemical in groundwater (mg/L)
= duration of event (hr/event)
= conversion factor (0.001 Ucm3

)

= time it takes to reach steady-state (hr/event)
= lag time (hr/event)
= Bunge Model Constant (dimensionless)

EXAMPLE CALCULATION OF DAevent

ASSUMPTIONS:

Cgw 0.0014 mg/L Chemical: Arsenic
Kp = 1.00E-03 cm/hr
FA = 1 unitless
tevent = 4 hr/event
CF . - 0.001 Ucm3

t* = 1.39 hr/event
or = 0.58 hr/event
B = 0.051

DAevent = 0.001 cm/hr x 0.0014 mg/L x 0.001 Ucm3 x 4 hr/event

DAevent = 5.60E-09 mg/cm2-event

9070 cm2/day
1 event/day

24 years
52 days/year
70 kg

25550 days
8760 days

1.5E+00 (mg/kg/dayr1

3.0E-04 (mg/kg/day)

=

=
=
=
=
=

RISK CALCULATIONS

ASSUMPTIONS:

A =
EV =
ED
EF
BW
ATc
ATnc

CSFd
RfDd

12/7/2009



CALCULATION WORKSHEET Page 3 of 3

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER
ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989, JULY 2004
BY: ICHECKED BY: I~ATE:
R. JUPIN 09/06/2005

EXAMPLE CARCINOGENIC CALCULATION

DADc = 5.60E-09 mg/cm2-event x 1 evenVday x 24 years x 52 days/year x 9070 cm2/day
70 kg x 25550 days

DADc = 3.54E-08 mg/kg/day

DADc = 3.54E-08 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR = 5.3E-08

EXAMPLE NONCARCINOGENIC CALCULATION

DADnc = 5.60E-09 mg/cm2-event x 1 evenVday x 24 years x 52 days/year x 9070 cm2/day
70 kg x 8760 days

DADnc = 1.03E-07 mg/kg/day

HQ = 1.03E-07 mg/kg/day / 3.00E-04 (mg/kg/day) =Hazard Quotient.

HQ = 3.4E-04
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CALCULATION WORKSHEET Page 1 of 2

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDIMENT
ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989
BY: ICHECKED BY:' IIDATE

:R. JUPIN 09/06/2005

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of
sediment.

EQUATION: IEX = _C..;;..S..;:;..;",;x....;.;1R....;.";,,,;.x...;;;:E..;.,.F...;.;x-=E:,;;;D.....;x..;.,.F.....;I....;.;x.....;C;;.,;.F_
BWxAT

Where:
lEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in sediment (mg/kg)
IR = incidental ingestion rate (mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
FI = fraction ingested from contaminated source (unitless)
CF = conversion factor (1.0E-6 kg/mg)
BW = body weight (kg)
AT = averaging time (days)
CSFo = oral carcinogenic slope factor ((mg/kg/dayr1

)

RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:
ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-1
HQ (Noncarcinogens) =Intake (mg/kg/day) / RFDo (mg/kg/day)

Chemical: Arsenicmg/kg
mg/day
days/year
years

11.8
50
52
24

1
1.0E-06 kg/mg

70 kg
25550 days

8760 days
1,5E+00 (mg/kg/dayr1

3.0E~04 (mg/kg/day)

ASSUMPTIONS:
Cs =
IR =
EF =
ED =
FI =
CF =
BW =
ATc =
ATnc =
CSFo =
RfDo -
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CALCULATION WORKSHEET Page 2 of 2

CLIENT: IJOB NUMBER:
NSWC CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDIMENT
ADULT RESIDENT
BASED ON:
U.S. EPA, DECEMBER 1989
BY: ICHECKED BY:

I,
DATE

:R. JUPIN 09/06/2005

I

\ EXAMPLE CARCINOGENIC CALCULATION

IEXc = 11.8 mg/kg x 50 mg/day x 52 days/year x 24 years x 1.0E-06 kg/mg
70 kg x 25550 days

. IEXc = 4.12E-07 mg/kg/day

ILCR = 4.12E-07 mg/kg/day x 1.50E+00 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR = 6.2E-07

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc· = 11.8 mg/kg x 50 mg/day x 52 days/year x 24 years x 1.0E-06 kg/mg
70 kg x 8760 days

IEXnc = 1.20E-06 mg/kg/day

HQ = 1.20E-06 mg/kg/day / 3.00E-04 (mg/kg/day) = Hazard Quotient

HQ = 4.0E-03
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CALCULATION WORKSHEET Page 1 of 2

CLIENT: IJOB NUMBER:
NCWS CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT
ADULT RESIDENT
BASED ON:
U.S. EPA, JULY 2004
BY: ICHECKED BY: IDATE:
R. JUPIN 09/06/2005

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with
sediment.

EQUATION: Cs x CF x SA x AF x ASS x EF x EDDEX = -_.::...=....:..:...=~;"";:;,;,....;.,S;.;.W,;"";;,.,x....;.,A;.;.T.=.::....:..;.,.;;;;.:,,,...;.,;,,,,;;;;.;;;....--

Where:
DEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in sediment (mg/kg)
CF = conversion factor (1.0E-6 kg/mg)

SA = skin surface available for contact (cm2/day)
ASS = absorption factor (unitless)

AF = adherence factor (mg/cm2
)

EF = exposure frequency (days/year)
ED = exposure duration (years)
SW body weight (kg)
AT averaging time (days)

CSFd = dermal carcinogenic slope factor ((mg/kg/dayr1
)

RfDd = dermal noncarcinogenic reference dose (mg/kg/day)

RISKS:
ILCR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-1
HQ (Noncarcinogens) =Intake (mg/kg/day) / RFDd (mg/kg/day)

ASSUMPTIONS:
Cs 11.8 mg/kg Chemical: Arsenic
CF = 1.0E-06 kg/mg

SA 5700 cm2/day

AF = 0.07 mg/cm2

ASS = 0.03
EF = 52 days/year
ED = 24 years
SW = 70 kg
ATc = 25550 days
ATnc = 8760 days

CSFd = 1.5E+00 (mg/kg/dayr
1

RfDd = 3.0E-04 (mg/kg/day)

12/7/2009



CALCULATION WORKSHEET Page 2 of 2

CLIENT: IJOB NUMBER:
NCWS CRANE, INDIANA 1245
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT
ADULT RESIDENT
BASED ON:
U.S. EPA, JULY 2004
BY: ICHECKED BY: IIDATE

:R. JUPIN 09/06/2005

EXAMPLE CARCINOGENIC CALCULATION

DEXc = 11.8 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm2 x 0.03 x 52 days/year x 24 years
70 kg x 25550 days

DEXc = 9.86E-08 mg/kg/day

ILCR = 9.86E-08 mg/kg/day x 1.50E+00 (mg/kg/day)-l = Incremental Lifetime Cancer Risk

ILCR = 1.SE-07

EXAMPLE NONCARCINOGENIC CALCULATION

DEXnc = 11.8 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mglcm2 x 0.03 x 52 days/year x 24 years
70 kg x 8760 days

DEXnc = 2.87E-07 mg/kg/day

HQ = 2.87E-07 mg/kg/day / 3.00E-04 (mg/kg/day) =Hazard Quotient

HQ = 9.6E-04
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA

PAGE 1 OF2
Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

B8L

A8L
B8L

B8L
B8L

B8L

A8L

A8L
B8L

A8L

NTX

B8L

A8L

B8L

B8L

B8L
B8L

B8L

B8L

B8L

B8L

B8L

B8L

A8L

B8L
B8L

B8L

B8L
B8L

B8L

B8L

A8L

A8L

A8L
B8L

B8L
B8L

'B8L

Rationale for
Contaminant
Deletion or
Selection(7)

870000 IDEM No
3200000 IDEM No
470000 IDEM No

4700000 IDEM No

28000 IDEM
20000 IDEM
20000 IDEM
17000 IDEM(11)

1800 IDEM

17000 IDEM(ll)

930 IDEM
470 IDEM

20000

Potential IPotential
ARARlTBC(6) ARARlTBCI COPC

Source(6) Flag

110 N(12)

53 C
110 C

5600 N

1700 C

2400 C
1700 C

1600 C(ll)
~

3000 C

1600 C(ll)

99000 C

230000 N(10)

230000 N

2200000 N 44000000 IDEM No
1400000 N 4800000 IDEM No

36000 N 900000 IDEM No
4300'N 110000 IDEM No
9100 C 120000 IDEM No

27000 N 690000 IDEM No
39000 N NA NA No

5600 N(e) 3200000 IDEM No
370000 N 9500000 IDEM No

. 370000 N(g) 1100000 IDEM No
NA NA NA No

2200000 N 47000000 IDEM No
5000

II" I

50000
50000

300000
500000

18000000
3700000

EPA Region 9 PRG
(Residential)(5)

Range of
Background

Concentrations(4)

Concentration
Used for

Screening(3)

Frequency
of I Range of

Detection Nondects(2)

Sample of Maximum
Concentration

Units

"co 15880120002 10/40 0,8 - 1.48 22 NA
co 15880440002 7/40 0.8 - 39 79 NA
cg 15880440002 1/40 0.8 - 1.48 1 NA
kg 15880220002 2/40 0.8 - 1.48 5 NA
(0 15880300002 29/40 0.992 - 10 97 NA
ko 15880120002 1/40 0.8-1.48 1.06 NA

1 J I 5 I uo/ko 15880620002 13/40 0.8 - 1.48 5 NA

5J 590 J uq/ko 15880070002 17/45 3.63 - 111 590 NA
5J 410 uq/ko 15880030002 10/45 3.63 - 111 410 NA

4J 1200 uo/kg 15880030002 11/45 3.63 - 27.5 1200 NA
150 J 150 J ug/kg 15880460002 1/45 71.7-310 150 NA

5J 1200 uq kg 15880030002 21/45 3.63 - 15.6 1200 NA
5J 4600 J uq ko 15880030002 28/45 3.63 - 15.6 4600 NA
7J 10000 uq, ko 15880030002 24/45 3.63 - 27.5 10000 NA
5J 12000 uq, ko 15880030002 22/45 3.63 - 27.5 12000 NA

14 13000 ug, kg 15880030002 23/45 3.63 - 27.5 13000 NA
6J 6900 uq, ko 15880030002 21/45 3.63 - 27.5 6900 NA

79 J 760 uq, ko 15880300002 11/45 71.7 - 301 760 NA
'6J 9500 J uq,!ko 15880030002 29/45 3.63-14.1 9500 NA
91 J 290 J ug/kg 15880440002 '6/45 71.7 - 301 290 NA

920 J 920 J uq, kg .15880300002 1/45 71.7 - 301 920 NA
18 3200 uq, kO 15880030002 6/45 3.63 - 111 3200 NA
95 J 460 J uq, ko 15880030002 3/45 71.7 - 301 460 NA
4J 6000 uq, ko 15880030002 36/45 3.7 - 4.28 6000 NA
6J 330 UQl kg 15880010002 9/45 3.63-111 330 NA

11 J 11000 uo/ko 15880030002 ' 19/45 3.63 - 27.5 11000 NA
1500 1500 uo/ko . 15880380002 1/45 71.7 - 301 1500 NA

4J 280 J uo/ko 15880070002 15/45 3.63 - 111 280 NA

5J 2800 uq/kg 15880010002 34/45 3.7 - 4.28 2800 NA
6J 14000 J uq/ko 15880030002 34/45 3.7 - 4.28 14000 NA

2.7 J 110 ug kg 15880220002 4/29 1.51 - 1.75 110 NA
2J 12 uq kg 15880490002 2/29 1.51 - 1.75 12 NA

14 14 uq ko 15880490002 1/29 1.51 - 1.75 14 NA

1.6 J 69 uo/ko 15880200002 4/29 0.729 - 0.843 69 NA

20 1200 uq/ko 15880230002 4/27 10.1 - 11.7 1200 NA

3.6 75 ug kg 15880200002 3/29 0.729 - 0.843 75 NA
8.5 8.5 ug, kg 15880200002 1/29 0.729 - 0.843 8.5 NA
4.8 4.8 ug, ko 15880200002 1/29 0.729 - 0.843 4.8 NA

28 J J 28 J uo/ko 15880490002 1 1/36 0.482 - 3.8 28 I NA

1700 J 29900 J mglkg 15880200002,
42/42 29900 5020 - 17400

15880310002
---

1.4 J 2.7 J rng, ko 15880060002 3/42 0.022 - 1.2 2.7 0.49 - 11.3
0.79 J 20.7 J rnq, ko 15880360002 42/42 --- 20.7 1.1 - 10.2

16 J 254 J rng,!kg 15880140002 42/42 --- 254 24.8 - 155
0.31 J 2.9 rno/ko 15880190002 38/42 0.1 - 0.22 2.9 0.3 - 0.82

Minimum I Maximum
Concentration(1) Concentration(1)

Chemical

7440-38-2
7440-36-0

7440-41-7
7440-39-3

CAS Number
Exposure

Point

8WMU 15 IVOlatile Orgalll" " ......p....." ..'" I I
78-93-3 12-Butanone I 2 J I 22 I UQ/K I I I I I I I I I
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA

PAGE 20F2
Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Frequency Concentration Range of Potential
Rationale for

Minimum Maximum Sample of Maximum Range of EPA Region 9 PRG Potential ContaminantExposure
CAS Number Chemical Units of Used for Background ARARlTBC COPC

Point Concentration(1) Concentration(1) Concentration
Detection

Nondects(2)
Screening(3) Concentrations(4)

(Residential)(5) ARARlTBC(6)
Source(6) Flag Deletion or

Selection(7)
7440-43-9 Cadmium 0.18 J 6.9 J m 15SS0020002- 36/42 0.16 - 0.34 6.9 0.05 - 3.6 3.7 N 12 IDEM ASL
7440-70-2 170 J 381000J- m 15SS0050002 42/42 --- 381000 53.6 - 35300 NA NA NA NUT
7440-47-3 6J 49.7 J m 15SS0360002 42/42 --- 49.7 7.7 - 30.6 210 C(13) 430(14) IDEM BSL
7440-48-4 0.59 J 59.6 J m 15SS0350002 42/42 --- 59.6 1.8-27.1 140 N(12) NA NA BSL
7440-50-8 1.4 J 20.1 J m 15SS0060002 42/42 --- 20.1 3.5 - 23.8 310 N 13000 IDEM BSL
7439-89-6 1870 J 57600 J m 15SS0360002 42/42 --- 57600 7140 - 40800 NA NA ASL
.7439-92-1 1.7 J 155 J m 15SS0080002 42/42 --- 155 6.4 - 21.5 400 IDEM BSL
7439-95-4 754 J 42700 J m 15SS0030002 42/42 --- 42700 496 - 2870 NA NA NUT
7439-96-5 28.6 J 4400 J m 15SS0350002 42/42 --- 4400 23.2 - 3040 NA NA ASL
7439-97-6 0.01 J 0.13 m 15SS0100002 35/42 0.006 - 0.007 0.13 0.04 - 0.14 2.3 N 100 IDEM BSL
7440-02-0 4.2 J 31.6 J m 15SS0350002 42/42 --- 31.6 4.6 - 23.7 160 N 6900 IDEM BSL
7440-09-7 . 419 J 2720 J 15SS0440002 42/42 --- 2720 280 - 1650 NA NA NA NUT
7782-49-2 0.11 J 1.1 15SS0380002 33/42 0.06 - 0.5 1.1 0.28 - 0.88 39 N 1700 IDEM BSL
7440-22-4 0.04 J 0.04 J 15SS0450002 1/42 0.041 - 0.35 0.04 0.04 - 0.11 39 N 1700 IDEM BSL
7440-23-5 76.4 J 1250 J 15SS0190002 27/42 35.3 - 121 1250 3.7 - 205 NA NA NA NUT
7440-28-0 0.21 J 0.47 J 15SS0380002 14/42 0.06 - 0.49 0.47 0.05 - 0.31 - 0.52 N 24 IDEM BSL
7440-31-5 0.34 J 2.2 J m 15SS0060002 6/42 0.21 - 1.2 2.2 NA 4700 N NA NA BSL
7440-62-2 5.3 J 57.4 m 15SS0360002 42/42 --- 57.4 14.1 - 48.5 NA NA ASL
7440-66"6 19.4 J 626 m 15SS0020002 42/42 626 9.4 - 60.2 100000 IDEM BSL

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, Crane, Indiana, January, 2001.
5 - USEPA Region IX Prelimin'ary Remediation Goal (PRG). The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient

of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA Region IX, October 2004, Updated December 28, 2004).
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for-soil (IDEM, January 2004).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Chemicals selected as COPCs are indicated by shaded chemical names.
8 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene.
9 - The value for acenaphthene was used as a surrogate for acenaphthylene.
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
11 - Chlordane is used as a surrogate for alpha- and gamma-chlordane.
12 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented.
13 - The PRG for residential land use for total chromium is presented.
14 - Value is for hexavalent chromium.

Associated Samples
15SS001 0002 15SS0110002 15SS021 0002 15SS0310002 15SS041 0002
15SS0020002 15SS0120002 15SS0220002 15SS0320002 15SS0420002
'15SS0030002 15SS0130002 15SS0230002 15SS0330002 15SS0430002
15SS0040002 15SS0140002 15SS0240002 15SS0340002 15SS0440002
15SS0050002 15SS0150002 15SS0250002 15SS0350002 15SS0450002
15SS0060002 15SS0160002 15SS0260002 15SS0360002 15SS0460002
15SS0070002 15SS0170002 15SS0270002 15SS0370002 15SS0470002
15SS0080002 15SS0180002 15SS0280002 15SS0380002 15SS0480002
15SS0090002 15SS0190002 15SS0290002 15SS0390002 15SS0490002
15SS0100002 15SS0200002 15SS0300002 15SS0400002 15SS0620002

Definitions:
ARARfTBC =Applicable or Relevant and Appropriate Requirements To Be Considered
C = Carcinogen •
COPC = Chemical Of Potential Concern
J =Estimated value
N = Noncarcinogen
NA = Not Applicable/Not Available
PRG = Preliminary Remediation Goal

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level

For elimination as a COPC:
BSL = Below Screening Level
NTX = No Toxicity Data
NUT = Essential Nutrient
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TABLE 2.2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA

PAGE 1 OF2
Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

BSL
ASL

BSL
BSL
BSL

BSL
BSL
BSL
BSL
ASL

BSL

BSL
BSL

BSL

BSL

ASL

BSL

BSL

BSL

ASL

BSL

ASL
ASL

ASL

ASL

BSL

ASL

BSL

BSL

BSL

BSL

BSL

BSL
BSL

BSL

ASL

BSL

BSL
BSL

ASL

ASL
ASL
ASL

Rationale for
Contaminant
Deletion or
Selection(7)

No
No

No

COPC
Flag

400

3800
10000

35000

57000
16000
39000

3600000
25000

5000000
67000000

18000
4900

880000
170000

~~,
No
No
No

140000 No
450000 No
26000 No
9600 No
6200 No
9600 No

23000 No
670 No

28

-
NA

5.4
29

1600

480

20

33

480
NA

710

NA

4400
6600

8.3

0.27
0.29
82

1500

3100

1300
2200

1100

230000

U.S. EPA Generic U.S. EPA GenericllDEM SSL for
SSL for Soil to SSL for Migration Migration to

Air(S) to Groundwater(S) Groundwater(6)

Range of
Background

Concentrations(4)

Concentration
Used for

Screening(3)

Range of
Nondects(2)

Frequency
of

Detection

Sample of Maximum
Concentration

Units

2J 22 ug, kg 15SS0120002 10/40 0.8 - 1.48 22 NA 24000000 sat
25 J 79 J ug kg 15SS0440002 7/40 0.8 - 39 79 NA NA

1 J 1 J ug kg 15SS0440002 1/40 0.8-1.48 1 NA 720000 sat
1 J 5 uq, kg 15SS0220002 2/40 0.8-1.48 5 NA NA
1 J 97 J ug, kg 15SS0300002 29/40 0.992 - 10 97 NA 13000 C

1.06 J 1.06 J ug kg 15SS0120002 1/40 0.8 - 1.48 1.06 NA 71000 N
1 J 5 ualko 15SS0620002 13/40 0.8 - 1.48 5 NA 110000 N

5J 590 J ugkg 15SS0070002 17/45 3.63 - 111 590 NA NA
5J 410 ug, kg , 15SS0030002 10/45 3.63 - 111 410 NA NA
4J 1200 ug kg 15SS0030002 11/45 3.63 - 27.5 1200 NA NA

150 J 150 J ug kg 15SS0460002 1/45 71.7-310 150 NA NA
5J 1200 ug kg 15SS0030002 21/45 3.63 - 15.6 1200 NA NA
5J 4600 J ug/kg 15SS0030002 28/45 3.63 - 15.6 4600 NA NA
7J 10000 uo/ko 15SS0030002 24/45 3.63 - 27.5 10000 NA NA
5J 12000 ug/kg 15SS0030002 22/45 3.63 - 27.5 12000 NA NA

14 13000 ug/kg 15SS0030002 23/45 3.63 - 27.5 13000 NA NA
6J 6900 UQJ kg 15SS0030002 21/45 3.63 - 27.5 6900 NA NA

79 J 760 UQJ kg 15SS0300002 11/45 71.7 - 301 760 NA NA
6J 9500 J UQJ kg 15SS0030002 29/45 3.63-14.1 9500 NA 7500000 C

91 J 290 J UQi kg 15SS0440002 6/45 71.7-301 290 NA NA
920 J 920 J ug kg 15SS0300002 1/45 71.7 - 301 920 NA NA

18 3200 uq kg 15SS0030002 6/45 3.63 - 111 3200 NA NA
95 J 460 J uq kg 15SS0030002 3/45 71.7 - 301 460 NA NA
4J 6000 UQ kg ,15SS0030002 36/45 3.7 - 4.28 6000 NA NA
6J 330 ug kg 15SS0010002 9/45 3.63 - 111 330 NA NA

11 J 11000 uq,/kg 15SS0030002 19/45 3.63 - 27.5 11000 NA NA
1500 1500 uqkg 15SS0380002 1/45 71.7 - 301 1500 NA NA

4J 280 J UQ kg 15SS0070002 15/45 3.63 - 111 280 NA 17000 N
5J 2800 ug, kg 15SS0010002 34/45 3.7 - 4.28 2800 NA NA
6J 14000 J ualko 15SS0030002 34/45 3.7 - 4.28 14000 NA NA

2.7 J 110 ua kg 15SS0220002 4/29 1.51 -1.75 110 NA NA
2J 12 ug, kg 15SS0490002 2/29 1.51 -1.75 12 NA NA

14 14 ug, kg 15SS0490002 1/29 1.51 - 1.75 14 NA 750000 C
1.6 J 69 uq,/kg 15SS0200002 4/29 0.729 - 0.843 69 NA 72000 C
20 '1200 ug/kg 15SS0230002 4/27 10.1 - 11.7 1200 NA NA

3.6 75 uq,/kg 15SS0200002 3/29 0.729 - 0.843 75 NA 72000 C
8.5 8.5 uti/kg 15SS0200002 1/29 0.729 - 0.843 8.5 NA 4200 C
4.8 4.8 ualko 15SS0200002 1/29 0.729 - 0.843 4.8 NA 4800 C

28U 28 J I ug/kg I 15SS0490002 [ 1/36 I 0.482 - 3.8 I 28 I NA I NA

1700 J 29900 J mg/kg
15SS0200002,

42/42 29900 5020 - 17400 686000 N
15SS031 0002

---

1.4 J 2.7 J mg/kg 15SS0060002 3/42 0.022 - 1.2 2.7 0.49-11.3 NA
0.79 J 20.7 J mq,/kg 15SS0360002 42/42 --- 20.7 1.1 - 10.2 745 C

16 J 254 J maiko 15SS0140002 42/42 --- 254 24.8 - 155 68600 N

Minimum I Maximum
Concentration(l) Concentration(1)

Chemical

Aluminum

Antimony
Arsenic
Barium

Indeno(1,2,3-cd)pyrene
N-Nitrosodiphenylamine

7429-90-5

7440-36-0
7440-38-2
7440-39-3

CAS Number

\.

Exposure
Point

SWMU 15
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TABLE 2.2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA

PAGE20F2
Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil I

IFrequency Concentration . Range of U.S. EPA Generic U.S. EPA Generic IDEM SSL for
Rationale for

Exposure ICAS Numberl Chemical I' Minimum I Maximum I Units I Sample of Maximum
of

Range of
Used for Background SSL for Soil to SSL for Migration Migration to COPC Contaminant

Point Concentration(1) Concentration(l) Concentration
Detection

Nondects(2)
Screening(3) Concentrations(4) Air(5) to Groundwater(5) Groundwater(6)

Flag Deletion or
Selection(7)

7440-41-7 0.31 J 2.9 15SS0190002 38/42 0.1 - 0.22 2.9 0.3 - 0.82 1330 C 3.2 No BSL
7440-43-9 0.18 J 6.9 J 15SS0020002 36/42 0.16 - 0.34 6.9 0.05 - 3.6 1780 C ASL
7440-70-2 170 J 381000 J m 15SS0050002 42/42 --- 381000 53.6 - 35300 NA NUT
7440-47-3 6J 49.7 J m 15SS0360002 42/42 --- 49.7 7.7 - 30.6 267 C ASL
7440-48-4 0.59 J 59.6 J m 15SS0350002 42/42 --- 59.6 1.8-27.1 1140 C ASL
7440-50-8 1.4 J 20.1 J m 15SS0060002 42/42 --- 20.1 3.5 - 23.8 NA BSL
7439-89-6 1870 J 57600 J m 15SS0360002 42/42 --- 57600 7140 - 40800 NA NTX
7439-92-1 1.7 J 155 J m 15SS0080002 42/42 --- 155 6.4-21.5 NA ASL
7439-95-4 754 J 42700 J m 15SS0030002 42/42 --- 42700 496 - 2870 NA NA NUT
7439-96-5 28.6 J 4400 J m 15SS0350002 42/42 --- 4400 23.2 - 3040 6860 N NA ASL
7439-97-6 0.01 J 0.13 m 15SS0100002 35/42 0.006 - 0.007 0.13 0.04-0.14 2.9 sat 2.1 ASL
7440-02-0 4.2 J 31.6 J m 15SS0350002. 42/42 --- 31.6 4.6 - 23.7 NA 950 ASL
7440-09-7 419 J 2720 J m 15SS0440002 42/42 --- 2720 280 - 1650 NA NA NUT
7782-49-2 0.11J 1.1 m 15SS0380002 33/42 0.06 - 0.5 1.1 0.28 - 0.88 NA 5.2 ASL
7440-22-4 0.04 J 0.04 J m 15SS0450002 1/42 0.041 - 0.35 0.04 0.04 - 0.11 NA 31 BSL
7440-23-5 76.4 J 1250 J m 15SS0190002 27/42 35.3 - 121 1250 3.7 - 205 NA NA NUT
7440-28-0 0.21 J 0.47 J m 15SS0380002 14/42 0.06 - 0.49 0.47 0.05 - 0.31 NA 2.8 ASL
7440-31-5 0.34 J 2.2 J 15SS0060002 . 6/42 0.21 - 1.2 2.2 NA NA NA NTX
7440-62-2 5.3 J 57.4 15SS0360002 42/42 --- 57.4 14.1 - 48.5 NA NA BSL
7440-66-6 19.4 J 626 15SS0020002 42/42 --- 626 9.4 - 60.2 NA 14000 BSL

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.

. 3 - The maximum detected concentration is used for screening purposes.
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, Crane, Indiana, January, 2001.
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (Soil to air SSLs for noncarcinogens are divided by 10).

The migration to groundwater value represents a dilution.and attenuation factor (OAF) of 1.
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Chemicals selected as COPCs are indicated by shaded chemical names.
8 - The COPC screening criteira for chlordane is used as a surrogate.
9 - The COPC screening value is for total chromium.

Associated Samples
15SS0010002 15SS0110002 15SS0210002 15SS0310002 15SS0410002
15SS0020002 15SS0120002 15SS0220002 15SS0320002 15SS0420002
15SS0030002 15SS0130002 15SS0230002 15SS0330002 15SS0430002
15SS0040002 15SS0140002 15SS0240002 15SS0340002 15SS0440002
15SS0050002 15SS0150002 15SS0250002 15SS0350002 15SS0450002
15SS0060002 15SS0160002 15SS0260002 15SS0360002 15SS0460002
15SS0070002 15SS0170002 15SS0270002 15SS0370002 15SS0470002
15SS0080002 15SS0180002 15SS0280002 15SS0380002 15SS0480002
15SS0090002 15SS0190002 15SS0290002 15SS0390002 15SS0490002
15SS0100002 15SS0200002 15SS0300002 15SS0400002 15SS0620002

. Definitions:
ARARITBC = Applicable or Relevant and Appropriate Requirements To Be Considered
C = Carcinogen
COPC = Chemical Of Potential Concern
J = Estimated value
N =Noncarcinogen
NA = Not Applicable/Not Available

'SSL = Soil Screening Level
sat = Soil Saturation Limit

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level

For elimination as a COPC:
BSL =Below Screening Level
NTX = No Toxicity Data
NUT =Essential Nutrient
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TABLE 2.3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA
PAGE 1 OF2

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

IFrequency Concentration Range~of Potential
Rationale for

Minimum I 'Maximum I I Sample of Maximum Range of EPA Region 9 PRG Potential COPC Contaminant
Concentration(l) Concentration(l)

Units
Concentration

of
Nondects(2)

Used for Background
(Residential)(5) ARARfTBC(6)

ARARfTBC
Deletion or

Detection Screening(3) . Concentrations(4) Source(6)
Flag

Selection(7)

-
1 J 18 uoJka 158B0461020 18/43 0.867 - 1.23 18 NA 2200000 N 44000000 IDEM No B8L
2J 2J ug/kg 158B0460206 1/43 0.796 - 1.48 2 NA NA NA NA No NTX

3J 72 uglkg
158B021 0206,

18/43 3 - 42 72 NA 1400000 N 4800000 IDEM No B8L
. 158B0400206

1 J 3J ug/kg 158B0461 020 3/43 0.796 - 1.48 3 NA 36000 N 900000 IDEM No B8L

2 J 2J ug/kg
158B0220206,

2/43 0.796 - 1.48 2 NA ' 4300 N 110000 IDEM No B8L158B0430206
1 J 54 J ug/kg 158B0450610 36/43 0.891 - 10 54 NA 9100 C 120000 IDEM No B8L

1.13 J 1.13,J ug/kg 158B0311014 1/43 0.796 - 1.48 1.13 NA 27000 N 690000 IDEM No B8L

1 J 3 uglkg
1'58B0311014,

12/43 0.815-1.48 3 NA 39000 N NA NA No B8L158B0450610

4J 47 uq/kg 158B0020206 7/19 3.85 - 4.3 47 NA 5600 N(8) 3200000 IDEM(8) No B8L
6J 110 uoJka 158B0020206 5/19 3.78 - 4.3 110 NA 370000 N 9500000 IDEM No B8L

140 J 140 J ug/kg 158B0460206 1/12 72.7 - 130 140 NA NA NA NA No NTX
4J 120 ug/kg 158B0020206 8/19 3.78 - 4.3 ~ 120 NA 2200000 N 47000000 IDEM No B8L
8 110 ua/ka 158B0280206 9/19 3.85 - 4.3 110 NA 620 C 5000 IDEM No B8L
8 150 ug/kg 158B0230206 9/19 3.85 - 4.3 150 NA . 500 IDEM - A8L

10 230 uq/kg 158B0230206 9/19 3.85 - 4.3 230 NA 620 C 5000 IDEM No B8L
6J 120 ug. kg 158B0280206 8/19 3.79 - 4.3 120 NA 230000 N(9) 50000 IDEM(9) No B8L
5J 86 ug, kg 158B0280206 8/19 3.78 - 4.3 86 NA 6200 C 50000 IDEM No B8L

110 J 110 J uq, kg, 158B0090206 1/12 72.7 - 86.9 110 NA 35000 C 300000 IDEM No B8L

9 120 uglkg
158B0230206,

9/19 3.85 - 4.3 120 NA 62000 C 500000 IDEM No. B8L158B0280206
100 J 180 J uq/kg 158B0460206 2/12 72.7 - 87.4 180 NA 61000 N 18000000 IDEM No B8L

7J 31 ua/ka 158B0280206 3/19 3.78 - 4.3 31 NA 62 C 500 IDEM No B8L
12 370 ug, kg 158B0020206 10/19 3.85 - 4.3 370 NA .230000 N 6300000 IDEM No B8L
4J 120 uq, kg 158B0020206 7/19 3.79 - 4.3 120 NA 270000 N 6300000 IDEM No B8L
6J 85 uq, kg 158B0280206 8/19 3.79 - 4.3 85 NA 620 C 5000, IDEM No B8L

1300 6000 uq, kg 158B0460206 2/12 72.7 - 86.9 6000 NA NA NA NA No NTX
6J 42 uQJka 158B0020206 7/19 3.79 - 4.3 42 NA 5600 N 3200000 IDEM No B8L
6J 510 uq/kg 158B0020206 11/19 3.85 - 4.3 510 NA 230000 N(9) 470000 IDEM(9) No B8L

12 490 uoJka 158B0280206 11/19 3.85 - 4.3 490 NA 230000 N 4700000 IDEM No B8L

2.3 J 2.3 J uaTka 158B0480206 1/5 1.53 - 1.64 . 2.3 NA 2400 C 28000 IDEM No B8L
1.59 J 1.59 J ug/kg 158B0480206 1/5 - 1.53 - 1.64 1.59 NA 1700 C 20000 IDEM No B8L

1 J 1 J uoJkg - 158B0140206 1/5 0.744 - 0.788 1 NA 1600 C(lO) 17000 IDEM(lO) No B8L
, 1.1 J 1.1 J uq/kg 158B0140206 1/5 0.744 - 0.788 1.1 NA 1600 C(10) 17000 IDEM(lO) No B8L

14400 J 31100 J mq/kg 158B0230206 12/12 --- 31100 5020 - 17400 .11 NA NA - A8L I I

3.9 J 14.9 J mq/kg 158B0230206 12/12 --- 14.9 1.1 - 10.2 I . . ,-IDEM - A8L

53.7 J 157 J mglkg
158B0080206,

12/12 --- 157 24.8 - 155 540 N 23000 IDEM No B8L
158B01 0061 0

0.55 1.1 J mglkg
158B0060206,

12/12 1.1 0.3 - 0.82 15 N 680 IDEM No B8L
158B0100206

---
0.22 J 0.95 mq/kg 158B0480206 12/12 --- 0.95 0.05 - 3.6 3.7 N 12 IDEM No B8L
726 J 22900 J moJka 158B0450206 9/12 301 - 5680 22900 53.6 - 35300 NA NA NA No NUT
16.5 J 32.6 J moJka 158B0060206 12/12 --- 32.6 7.7 - 30.6 210 C(ll) 430 IDEM(12) No B8L

12/7/2009

Chemical

Aluminum
Arsenic

78-93-3

50-29-3 14,4'-DDT
72-54-8 14,4'-000

191-24-2

129-00-0 1Pvrene
85-01-8 1Phenanthrene
91-20-3 INaohthalene
120-58-1 Iisosafrole
193-39-5 IIndeno(1,2,3-cd)ovrene
86-73-7 IFluorene

120-12-7

206-44-0 IFluoranthene
53-70-3 IDibenzo(a,h)anthracene
84-74-2 IDi-N-Butvi Phthalate

218-01-9 IChrysene

117-81-7
207-08-9

91-57-6

205-99-2
50-32-8
56-55-3

75-09-2 IMethvlene Chloride

75-69-4 ITrichlorofluoromethane

83-32-9

75-15-0 ICarbon Disulfide

156-59-2 Icis-1,2-Dichloroethene

98-86-2

1330-20-7 ITotal Xvlenes

7440-39-3 Barium

7440-41-7 Beryllium

7440-43-9 Cadmium
7440-70-2 Calcium
7440-47-3 Chromium

5103-74-2 IGamma-Chlordane
5103-71-9 IAloha-Chlordane

Pesticides PCBs

Inorganics
7429-90-5
7440-38-2

67-64-1 IAcetone

591-78-6

8WMU 15

Exposure Pointl CAS Number



TABLE 2.3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA
PAGE 2 OF2

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

. . Rationale for
. " . Frequency Concentration Range of . . Potential .

E P · CAS N b Ch . I Minimum Maximum U . Sample of Maximum f Range of U d f B k d EPA Region 9 PRG Potential ARARlTBC COPC Contaminantxposure Oint um er emlca nits. 0 se or ac groun .
Concentration(l) Concentration(l) Concentration 0 . ' Nondects(2), . (3) • (4) (Residential)(5) ARARlTBc(6) (6) Flag Deletion or

etectlon Screening Concentrations Source S I . (7)
e ectlon

7440-48-4 Cobalt 5.4J 54.2J mq/kq 15SB0100206 12/12 --- 54.2 1.8-27.1 140N(13) NA NA No BSL
7440-50-8 0 er 6.1 J 18.7 J mQ/ka 15SB0230206 12/12 --- 18.7 3.5 - 23.8' 310 N 13000 IDEM No BSL
7439-89-6 • 16500 J 35600 J mg,kq 15SB0230206 12/12 --- 35600 7140 - 40800 NA NA..... ASL
7439-92-1 Lead 9.2 J 21.7 J mg,kq 15SB0480206 12/12 --- 21.7 6.4 - 21.5~ 400 IDEM ~ BSL
7439-95-4~ 1030J 3890J mq,kg 15SB0230206 12/12 --- 3890 496-2870~ NA NA ~ NUT
7439-96-5~ 101 3570J mg,kq 15SB0090206 12/12 --- 3570 23.2-3040 NA NA..-. ASL
7439-97-6 Mercury 0.008 J 0.055 J mg, ka 15SB0100206 8/9 0.007 0.055 0.04 - 0.14 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 12 J 33.2 J mq,kg 15SB0060206 12/12, --- 33.2 4.6 - 23.7 160 N 6900 IDEM No BSL
7440-09-7 Potassium 1050 J 2820 J mg,kq 15SB0060206 12/12 --- 2820 280 - 1650 NA NA NA No NUT
7782-49-2 Selenium 0.16 J 0.79 J mg,kq 15SB0100206 11/12 0.28 0.79 0.28 - 0.88 39 N 1700 IDEM No BSL
7440-22-4 Silver 0.05 J 0.05 J ma/kg 15S80460206 1/12 0.044 - 0.08 0.05 0.04 - 0.11 39 N 1700 IDEM No 8SL
7440c23-5 Sodium 79J 135J mg/kq 15SB0090206 11/12 83 135 3.7-205 NA NA NA No NUT
7440-28-0 Thallium 0.27 J 0.39 J mq/kq 15SB0230206 4/12 0.17 - 0.33 0.39 0.05 - 0.31 0.52 N 24 IDEM No BSL
7440-62-2 __ 23.5 J 55.9 J ma/kg 15S80230206 12/12 --- 55.9 14.1-48.5 __ NA NA"II'ifti ASL
7440-66-6~ 26J 61 J mg/kq 15S80230206 11/12 64.7 61 9.4-60.2~ 100000 IDEM ~ 8SL

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Taken from Table4-1 of the Final 8asewide 8ackground Soil Investigation Report, Naval Surface Warfare Center Crane, Crane, Indiana, January, 2001.
5 - USEPA Region IX Preliminary Remediation Goal (PRG). The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient

of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA Region IX, October 2004, Updated December 28, 2004).
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Chemicals selected as COPCs are indicated by shaded chemical names. '
8 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene.
9 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
10 - Chlordane is used as a surrogate for alpha- and gamma-chlordane.
11 - The PRG for residential land use for total chromium is presented.
12 - Value is for hexavalent chromium.
13 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented.

Associated Samples
15SB0010206
15S80020206
15S80030206
15SB0040206
15S80050206
15S80060206
15S80060206-0
15SB0070206
15S80080206
15S80080610

15SB0090206
15S80090610
15S80100206
15SB01 0061 0
15SB0110206
15S80120206
15SB0130206
15S80140206
15S80140206-0
15SB0190206

15SB0200206
'15SB021 0206
15SB0220206
15S80230206
15SB0230206-0
15SB0280206
15SB0280206-0
15SB0290206
15S80300206
15SB0310206

15S80310610
15SB0311014
15SB0320206
15SB0350206
15SB0370206
15SB0400206
15SB0420206
15S80430206
15SB0440206
15SB0450206

15SB0450610
15S80451012
15SB0460206
15SB0460610
15SB0461 020
15SB0480206
15SB0480206-0
15SB0480610
15S80481015
15SB0620206

Definitions:
ARAR/TBC ='Applicable or Relevant and Appropriate Requirements To Be Considered
C = Carcinogen
COPC = Chemical Of Potential Concern
J = Estimated value
N = Noncarcinogen
NA = Not Applicable/Not Available
PRG = Preliminary Remediation Goal

Rationale Codes:
For selection as a COPC:
ASL = Above ScreeningLevel

For elimination as a COPC:
BSL = Below Screening Level
NTX = No Toxicity Data
NUT = Essential Nutrient '
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Scenario Timeframe: CurrenUFuture
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

TABLE 2.4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SUBSURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA

PAGE 1 OF2

Frequency Concentration Range of U.S. EPA Generic U.S. EPA Generic IDEM SSL for
Rationale for

Exposure Minimum Maximum Sample of Maximum Range of COPC Contaminant
CAS Number Chemical Units of Used for Background SSL for Soil to SSL for Migration Migration to

Point Concentration(l) Concentration(1) Concentration
Detection

Nondects(2)
Screening(3) Concentrations(4) Air(5) to Groundwater(5) Groundwater(6)

Flag Deletion or
Selection(7)

SWMU 15
1 J 18 u /k 15SB0461020 18/43 0.867 - 1.23 18 NA 24000000 sat 4400 35000 No BSL
2J 2J u /k 15SB0460206 1/43 0.796 - 1.48 2 NA NA NA NA No NTX

67-64-1 Acetone 3J 72 ug/kg
15SB0210206,

18/43 3 - 42 72 NA NA 6600 3800 No BSL
15SB0400206

75-.15-0 Carbon Disulfide 1 J 3J u /k 15SB0461 020 3/43 0,796 - 1.48 3 NA 720000 sat 1500 10000 No BSL

156-59-2 cis-1 ,2-Dichloroethene 2J 2J ug/kg
15SB0220206,

2/43 0.796 - 1.48 2 NA NA 20 400 No BSL
15SB0430206

75-09-2 Methylene Chloride 1 J 54 J u /k 15SB0450610 36/43 0.891 - 10 54 NA 13000 C 1.2 23 Yes ASL
1330-20-7 Total X lenes 1.13 J 1.13 J u /k 15SB0311014 1/43 0.796 - 1.48 1.13 NA 71000 N 7100 210000 No BSL

15SB0311014,
NA

1 J 3 15SB0450610 12/43 0.815 - 1.48 3 110000 N 8000 NA No BSL

4J 47 15SB0020206 7/19 3.85 - 4.3 47 NA NA NA 16000 No BSL
6J 110 15SB0020206 5/19 3.78 - 4.3 110 NA . NA 31000 130000 No BSL

140 J 140 J 15SB0460206· 1/12 72.7 - 130 140 NA NA 890 NA No BSL
4J 120 15SB0020206 8/19 3.78 - 4.3 120 NA NA 650000 51000 No BSL
8 110 15SB0280206 9/19 3.85 - 4.3 110 NA NA 160 19000 No BSL
8 150 15SB0230206 9/19 3.85 - 4.3 150 NA NA 410 8200 No BSL

10 230 15SB0230206 9/19 3.85 - 4.3 230 NA NA 490 57000 No BSL
6J 120 15SB0280206 8/19 3.79 - 4.3 120 NA NA NA 16000 No BSL
5J 86 15SB0280206 8/19 3.78 - 4.3 86 NA NA 490 39000 No BSL

110 J 110 J 15SB0090206 1/12 72.7 - 86.9 110 NA NA 180000 3600000 No BSL

218-01-9 Chrysene 9 120
15SB0230206,

9/19 3.85 - 4.3 120 NA 7500000 C 160 25000 No BSL
15SB0280206

84-74-2 100 J 180 J 15SB0460206 2/12 72.7 - 87.4 180 NA NA 250000 5000000 No BSL
53-70-3 7J 31 15SB0280206 3/19· 3.78 - 4.3 31 NA NA 1500 18000 No BSL

206-44-0 12 370 15SB0020206 10/19 3.85 - 4.3 370 NA NA 310000 880000 No BSL
86-73-7 4J 120 15SB0020206 7/19 3.79 - 4.3 120 NA NA 41000 170000 No BSL

193-39-5 rene 6J 85 15SB0280206 8/19 3.79 - 4.3 85 NA NA 1400 3100 No BSL

120-58-1 1300 6000 15SB0460206 2/12 72.7 - 86.9 6000 NA NA NA NA No NTX
91-20-3 6J 42 15SB0020206 7/19 3.79 - 4.3 42 NA 17000 N 3100 700 No BSL
85-01-8 6J 510 15SB0020206 11/19 3.85 - 4.3 510 NA NA NA 13000 No BSL

12 490 15SB0280206 11/19 3.85 - 4.3 490 NA NA 230000 570000 No BSL

2.3 J 2.3 J 15SB0480206 1/5 1.53 - 1.64 2.3 NA NA 710 140000 No BSL
1.59 J 1;59 J 15SB0480206 1/5 1.53-1.64 1.59 NA 750000 C 1300 26000 No BSL

1 J 1 J 15SB0140206 1/5 0.744 - 0.788 1 NA 72000 C 480 9600 No BSL

1.1 J 1.1 J 15SB0140206 1/5 0.744 - 0.788 1.1 NA 72000 C 480 9600 No BSL
I

14400 J 31100J 15SB0230206 12/.12 --- 31100 5020 - 17400 686000 N NA ASL
3.9 J 14.9 J 15SB0230206 12/12 --- 14.9 1.1 - 10.2 745 C 29 ASL

53.7 J 157 J mg/kg
15SB0080206,

12/12 157 24.8 - 155 68600 N 1600 ASL
15SB0100610

---

7440-41-7 0.55 1.1 J
15SB0060206,

12/12 1.1 0.3 - 0.82 1330 C 63 BSL
15SB0100206

---
0.22 J 0.95 15SB0480206 12/12 --- 0.95 0.05 - 3.6 1780 C 7.5 ASL
726 J 22900 J 15SB0450206 9/12 301 - 5680 22900 53.6 - 35300 NA NA NUT

16.5 J 32.6 J 15SB0060206 12/12 --- 32.6 7.7 - 30.6 267 C NA ASL
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TABLE 2.4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA

PAGE20F2
Scenario Timeframe: CurrenUFuture
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Frequency Concentration Range of U.S. EPA Generic U.S. EPA Generic IDEM SSL for
Rationale for

Exposure Minimum Maximum Sample of Maximum Range of Contaminant
CAS Number Chemical Units of Used for Backgrou'nd SSL for Soil to SSL for Migration Migration to COPC

Point Concentratio~(l) Concentration(l) Concentration
Detection

Nondects(2)
Screening(3) Concentrations(4) Air(5) to Groundwater(5) Groundwater(6)

Flag Deletion or
Selection(7)

7440-48-4 Cobalt 5.4 J 54.2 J 15SB0100206 12/12 --- 54.2 1.8-27.1 1140 C 0.17 NA ASL
7440-50-8 6.1 J 18.7 J 15SB0230206 12/12 --- 18.7 3.5 - 23.8 NA 560 920 BSL
7439-89-6 16500 J 35600 J 15SB0230206 12/12 --- 35600 7140 - 40800 NA NA NA NTX
7439-92-1 9.2 J 21.7 J 15SB0480206 12/12 --- 21.7 6.4 - 21.5 NA NA 81 BSL
7439-95-4 1030 J 3890 J 15SB0230206 12/12 --- 3890 496 -2870 NA NA NA NUT
7439-96-5 101 3570 J 15SB0090206 12/12 3570 23.2 - 3040 6860 N NA ASL---
7439-97-6 0.008 J 0.055 J 15SB0100206 8/9 0.007 0.055 0.04-0.14 2.9 sat 2.1 BSL
7440-02-0 12 J 33.2 J 15SB0060206 12/12 --- 33.2 4:6 - 23.7 NA 950 ASL
7440-09-7 1050 J 2820 J .15SB0060206 12/12 --- 2820 280 - 1650 NA NA NUT
.7782-49-2 0.16 J 0.79 J 15SB0100206 11/12 0.28 0.79 0.28 - 0.88 NA 5.2 ASL
7440-22-4 0.05 J 0.05 J 15SB0460206 1/12 0.044 - 0.08 0.05 0.04 - 0.11 NA 31 BSL
7440-23-5 79 J 135 J 15SB0090206 11/12 . 83 135 3.7 - 205 NA NA NUT
7440-28-0 0.27 J 0.39 J 15SB0230206 4/12 0.17 - 0.33 0.39 0.05 - 0.31 NA 2.8 ASL
7440-62-2 23.5 J ,55.9 J 15SB0230206 12/12 --- 55.9 14.1-48.5 NA NA BSL
7440-66-6 . 26 J 61 J 15SB0230206 11/12 64.7 61 9.4 - 60.2 NA 14000 BSL

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits. '
3 - The maximum detected concentration is used for screening purposes..
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report. Naval Surface Warfare Center Crane, Crane, Indiana, January, 2001.
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (Soil to air SSLs for noncarci,nogens are divided by 10).

The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1.
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Chemicals selected as COPCs are indicated by shaded chemical names. '
8 - The COPC screening criteira for chlordane is used as a surrogate.
9 - The COPC screening value is for total chromium.

Associated Samples
15SB0010206
15SB0020206
15SB0030206
15SB0040206
15SB0050206
15SB0060206
15SB0060206-D
15SB0070206
15SB0080206
15SB0080610

15SB0090206
15SB0090610
15SB0100206
15SB01 0061 0
15SB0110206
15SB0120206
15SB0130206
15SB0140206
15SB0140206-D
15SB0190206

15SB0200206
15SB021 0206
15SB0220206
15SB0230206·
15SB0230206-D
15SB0280206
15SB0280206-D
15SB0290206
15SB0300206
15SB0310206

15SB031 061 0
15SB0311014
15SB0320206
15SB0350206

,15SB0370206
15SB0400206
15SB0420206
15SB0430206
15SB0440206
15SB0450206

15SB0450610
15SB0451012
15SB0460206
15SB0460610
15SB0461 020
15SB0480206
15SB0480206-D

,15SB0480610
15SB0481015
15SB0620206

Definitions:
ARARITBC = Applicable or Relevant and Appropriate Requirements To Be Considered
C = Carcinogen
COPC = Chemical Of Potential Concern
J = Estimated value
N =Noncarcinogen
NA = Not Applicable/Not Available
SSL = Soil Screening Level
sat = Soil Saturation Limit

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level

For elimination as a COPC:
BSL = Below Screening Level
NUT = Essential Nutrient
NTX =No Toxicity Data

12/7/2009



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

TABLE 2.5
OCCURRENCE, DISTRIBUTION AND SE(ECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - GULLIES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA
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ASl

BSl

BSl

ASl

BSl

BSl

BSl

ASl

ASl

ASl

BSl

ASl

BSl

ASl

BSl

BSl

BSl

BSl

BSl

BSl

ASl

ASl

Rationale for
Contaminant
Deletion or

Selection(7)

No

No

No

No

No

No

No

NA
NA

FED-MCl
IDEM

FED-MCl
IDEM

10
50

6
6

NA
23

NA
8.3

NA
950

NA
NA

NA
140

37 N(B)

37 N

18 N(g)

18 N

6.2 N

550 N

180 N

0.56 C

0.1

NA

NA

NA

0.2

NA

0.1

NA

NA

NA

NA

NA

NA

0.12

0.11

0.49

0.18

0.42

0.32

421 J

0.09 J

0.037 J

0.43

0.33

0.36

2.5

1.4

4

1.72

2.46

1.84

5.83

2.38

1.01

4.46

0.34

0.46

11.9

2.09

4.73

0.12

8.61

3020

0.075

Concentration. . . Potential
Used for Upgradlent Screenmg Potential ARARlTBC ICOPC

S
. (3) Concentrations(4) Toxicity Value(5) ARARlTBC(6) S (6) Flag

creenmg ource

0.048 - 0.056

0.048 - 0.056

0.19 - 0.49

0.048 - 0.056

41.6

Range of
Nondects(2)

0.5

0.952 - 1.06

0.26 - 1.2

0.048 - 0.052

0.048 - 0.052

0.048 - 0.052

0.048 - 0.052

0.048 - 0.052

0.048 - 0.052

0.048 - 0.056

0.048 - 0.052

0.048 - 0.052

0.048 - 0.056

0.048 - 0.056

0.048 - 0.052

0.049 - 0.052

0.013 - 0.013

9/14

1/14

7/14

7/14

1/14

2/14

7/14

7/14

4/14

7/14

7/14

2/14

7/14

2/14

9/14

2/14

1/14

1/14

11/14

11/13

13/14

Frequency
of

Detection

15SW/SD010

15SW/SD002

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD010

15SW/SD006

15SW/SD018

15SW/SD018

15SW/SD013

Sample of Maximum
Concentration

ug/L

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

1.4 J

4J

0.36

1.84

0.43

2.5 J

0.33

5.83

2.38

1.72

4.46

1.01 J

2.46

0.34

11.9

0.46

4.73

0.12

2.09

8.61

3020 J

0.075 J

0.3

0.1

0.2

0.05 J

0.1

2.5 J

0.06 J

0.1

3.1 J

0.43

1.4 J

0.08 J

0.21

0.09 J

1.01 J

0.08 J

0.08 J

0.05 J

0.06 J

0.05 J

54.6 J

0.022 J

Minimum I Maximum
Concentration(1) Concentration(')

ounds

Chemical
CAS

Number

85-01-8 IPhenanthrene

208-96-8 IAcenaphthylene

87-86-5 IPentachlorophenol

120-12-7 IAnthracene

91-20-3 INaphthalene

53-70-3

56-55-3

50-32-8

86-73-7 IFluorene

191-24-2

207-08-9

205-99-2

117-81-7

193-39-5 1'.[0["1.[0

218-01-9

206-44-0 IFluoranthene

129-00-0 IPyrene

7429-90-5 IAluminum

7440-38-2 ••

7440-36-0 ••

Total Metals

Exposure
Point

SWMU 15

7440-39-3 IBarium 25.4 J 162 J . ug/l 15SW/SD013 14/14 162 40.7 J 260 N 2000
2000

FED-MCl
IDEM

No BSl



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

TABLE 2.5
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - GULLIES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
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Minimum I Maximum
Concentration(1) Concentration(1)

Concentration. . . Potential
Used for Upgradlent Screening Potential ARARlTBC ICOPC

S
. (3) Concentrations(4) Toxicity Value(5) ARARlTBC(6) S (6) Flag

creenlng ource

Exposure
Point

CAS
Number

7440-70-2 ICalcium

7440-47-3 IChromium

7440-48-4 ICobalt

Chemical

30400 J

1.3 J

1.4 J

96900 J

3.6 J

5.8 J

Units

ug/L

ug/L

ug/L

Sample of Maximum
Concentration

15SW/SD013

15SW/SD011,

15SW/SD018
15SW/SD006

Frequency
of

Detection

14/14

7/14

8/14

Range of
Nondects(2)

0.42 - 1

0.16-0.91

96900

3.6

5.8

40600 J

NA

NA

NA

11 N(TO)

73 N

NA
NA
100

110
NA
NA

NA I No
NA

FED-MCL I No
IDEM(10)

NA I No
NA

Rationale for
Contaminant
Deletion or
Selection(7)

NUT

BSL

BSL

7440-50-8 ICopper

7439-89-6

1.3 J

306 J

8.1 J

3330 J

ug/L

ug/L

15SW/SDQ11

15SW/SD018

13/14

12/14

1.1 -1.1

41 - 49.9

8.1

3330

1.5J

411 J

150 N 1300
1300
NA
NA

FED-MCL(11)1 No

IDEM
NA
NA

BSL

ASL

7439-92-1 ILead 1.1 J 2.9 J ug/L 15SW/SD018 8/14 0.279 - 0.633 2.9 NA NA 15
15

FED-MCL(lT)1 No

IDEM
BSL

7439-95-4 IMagnesium

7439-96-5

6630 J

6.4 J

18900 J

1230

ug/L

ug/L

15SW/SD011

15SW/SD006

14/14

14/14

18900

1230

9810 J

69

NA NA
NA
NA
NA

NA I No
NA
NA
NA

NUT

ASL

7440-02-0 INickel 1.4 J 8J ug/L 15SW/SD017 13/14 0.88 8 3.8 J 73 N NA
NA

NA I No
NA

BSL

7440-09-7 IPotassium 757 J 6500 J .ug/L 15SW/SD011 14/14 6500 1610 J NA NA
NA

NA I No
NA

NUT

7782-49-2 ISelenium 1.3 J 1.3 J ug/L 15SW/SD004 1/14 0.14 - 0.75 1.3 NA 18 N 50
50

FED-MCL I No
IDEM

BSL

BSL

ASL

ASL

BSL

BSL

NUT

BSL

BSL

BSL

ASL

BSL

NUT

BSL

No

No

No

No

No

No

No

NA I No
NA
NA
NA
NA

IDEM

5
5

NA
NA

NA
NA

NA
NA

15
15

NA
NA

NA
NA

100

110

2000
2000

1300
1300

NA
11000

73 N

11 N{10)

NA

1.8 N

NA

NA

260 N

150 N

1100:N

NA

33J

NA

NA

NA

NA

NA

7.5 J

1.2 J

48.8 J

0.86 J

23000 J

40400 J

6.1

3.1

5.2

17

6.1

4.1

102

149

0.36

2090

2860

99600

135000

3.5 - 10.6

1.14

0.32 - 1.3

120 - 210

8.35 - 10.6

0.047 - 0.33

0.039 - 0.33

0.069 - 0.486

2/14

2/14

8/14

9/14

2/14

7/14

3/14

12/14

14/14

14/14

14/14

14/14

14/14

15SW/SD018

15SW/SD011

15SW/SD002

15SW/SD004

15SW/SD018

15SW/SD001

15SW/SD013

15SW/SD006

15SW/SD002

15SW/SD002

15SW/SD002

15SW/SD002

15SW/SD011,
15SW/SD013

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugiL

ug/L

ug/L

ugiL

17 J

6.1

3.1 J

5.2 J

4.1 J

6.1

102 J

149 J

0.36 J

2090

2860 J

99600 J

135000 J

5.2 J

1 J

3.4 J

1.2 J

1 J

299 J

18.7 J

10.1 J

0.09 J

0.26 J

0.192 J

15600 J

25200 J

7440-39-3 IBarium, Filtered

7440-70-2 ICalcium, Filtered

7440-23-5 ISodium

7440-43-9 ICadmium, Filtered

7440-62-2

7440-66-6 IZinc

7429-90-5 IAluminum, Filtered

7440-38-2 ••

7439-89-6

7440-48-4 ICobalt, Filtered

7440-50-8 ICopper, Filtered

7440-47-3 IChromium, Filtered

7439-92-1 ILead, Filtered

Dissolved Metals



TABLE 2.5
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - GULLIES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA
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Concentration .. . . Potential
Used for Upgradlent Screenmg Potential ARARfTBC ICOPC

S
. (3) Concentrations(4) Toxicity Value(5) ARARfTBC(6) S (6) Flag

creenmg. ource

Scenaric> Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure CAS Minimum Maximum Sample of Maximum
Frequency

Point Number
Chemical

Concentration(l) Concentration(l)
Units

Concentration
of

Detection

7439-95-4 IMagnesium, Filtered 6410 J 21700 ug/L 15SW/SDOll 14/14

7439-96-5 4.7 J 1230 ug/L 15SW/SD006 I 14/14

7440-02-0 Nickel, Filtered 2 J 9J ug/l 15SW/SD017 I 14/14

7440-09-7 IPotassium, Filtered 788 J 7590 J ug/l 15SW/SDOll I 14/14

7782-49-2 ISelenium, Filtered 0.67 J 1.1 J ug/l 15SW/SD004 I 2/14

7440-23-5 ISodium, Filtered . 14500 J 141000 J ug/l 15SW/SDOll I 14/14

7440-28-0 IThallium, Filtered 0.09 J 0.1 J ug/l 15SW/SD018 I 2/14

7440-62-2 4.2 4.2 ug/l 15SW/SD002 I 1/14

7440-66-6 Zinc, Filtered 2.1 J 88 J ug/l 15SW/SD004 I 13/14

Range of
Nondects(2)

0.12 - 0.55

0.043-0.13

1.14-L14

3.4 - 3.4

21700 11000

1230 41.2

9 4.3 J

7590 1670 J

1.1 NA

141000 23900 J

0.1 NA

4.2 NA

88 I 3.7 J

NA

73 N

NA

18 N

NA

0.24 N

3.6 N

1100 N

NA
NA
NA
NA
NA
NA
NA
NA
50
50
NA
NA
2
2

NA
NA
NA

11000

NA
NA
NA
NA
NA
NA
NA
NA

FED-MCl
IDEM
NA
NA

FED-MCl
IDEM
NA
NA
NA

IDEM

No

No

No

No

No

No

No

Rationale for
Contaminant
Deletion or
Selection(7)

NUT

ASl

BSl

NUT

BSl

NUT

BSl

ASl

BSl

Footnotes
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 • Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Upgradient samples are from location 15SW/SD014.
5 - The U.S. EPA Region 9 tap water PRG is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient

. of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag)
(U.S. EPA Region 9, October 2004, updated December 28, 2004).

6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004).
Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004).

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
Chemicals selected as COPCs are indicated by shaded chemical names.

8 - The value for acenaphthene was used as a surrogate for acenaphthylene.
9 - Value. is for pyrene.
10 - Values are for hexavalent chromium.
11 - The MCl for this parameter is actually a treatment technique. The SDWA action level (at the tap) has been presented.

Definitions:
ARARITBC = Applicable or Relevant and Appropriate Requirements To Be Considered
C =Carcinogen
COPC = Chemical Of Potential Concern
J =Estimated value
MCl = Maximum Contaminant level
N =Noncarcinogen
NA = Not Applicable/Not Available
PRG = Preliminary Remediation Goal
SWDA =Safe Water Drinking Act

Rationale Codes:
For selection as a COPC:
ASl =Above Screening level and site background.

Associated Samples
15SW/SD004
15SW/SD004
15SW/SD006
15SW/SD006
15SW/SD009
15SW/SD009
15SW/SD010
15SW/SD010
15SW/SDOll

15SW/SDOll
15SW/SD005
15SW/SD005
15SW/SD013
15SW/SD013
15SW/SD015
15SW/SD015
15SW/SD016
15SW/SD016

15SW/SD017
15SW/SD017
15SW/SD018

• 15SW/SD018
15SW/SD019
15SW/SD019
15SW/SDOOl
15SW/SDOOl
15SW/SD002
15SW/SD002

For elimination as a COPC:
BKG =Below Background
BSl =Below Screening level
NUT =Essential Nutrient
NTX =No Toxicity Data

12/7/2009



TABLE 2.6
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - GULLIES

. SWMU 15 (ROADS AND GROUNDS AREA)
NSWCCRANE

CRANE, INDIANA
PAGE 1 OF 2

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

B8L

B8L

A8L
B8L

B8L
B8L

B8L

A8L

A8L

A8L
A8L

B8L

B8L

B8L

B8L
B8L

B8L

B8L

B8L

B8L

B8L

B8L

NTX
B8L

A8L

A8L

B8L
B8L

B8L

B8L

B8L

B8L

A8L
B8L

B8L

B8L

B8L

B8L
A8L

B8L
B8L

A8L

NUT

Ratfo-nale for
Contaminant
Deletion or

Selection(7)

No

No

No
No

No

No

No
No

No

No

No

No

No

No

No
No

No
No
No

No
No

No

NA

10EM

10EM

10EM
10EM

10EM

10EM
10EM

10EM
10EM

10EM
10EM

10EM

10EM

10EM

10EM

10EM

10EM
10EM

10EM

10EM

10EM

10EM
10EM

10EMCnj

10EM

10EMln}

50000

17000

20000

NA

1800

13000

5000

NA

17000
1800

680

50000

430(14)

28000

1800

23000

NA

20000

12

300000
500000

470000

370000

1100000

4800000
39000

NA

3200000
9500000

6300000

4700000

3200000

6300000

. 20000

47000000

18000000

Potential I Potential
ARARlTBC(6) ARARlTBCICOPC

Source(6) Flag

210 C(13)

317 N

6200 C

140 N(12)

NA

620C ~
62 C 500

620 C 5000

15 N

310 N

540 N

5600 N

1700 C

1600 C

1700 C
2400 C

3000 C

62000 C

61000 N

35000 C

3200 C

NA

5600 N(B)

370000 N(9)
370000 N

230000 N(10)

610000 N

230000 N(10)

230000 N

1400000 N

2200000 N

EPA Region 9 PRG

(Residential)(5)

--

Upgradient
Concentrations(4)

1.03

I
NA

8 NA

100 5J
850 27 - 36
48 NA
110 NA

1800 71 - 89
3700 270 - 330
4500 330 - 390
6000 340 - 440
3800 200 - 400
2000 190 - 310
280

4500 350 - 390
220 NA
700 38 - 65
420

12000 720 - 1000
820 34 - 47

3100 180·310
370 8 J - 10

9100 560 - 630
18000 690

35 NA
76 NA
100 4.2
31 NA
230 NA
330 NA

28 NA

6.8 I NA
4.9 1.5 J

17700 10100 J - 14400 J
1.4 0.59J

33.8 7.9 J - 20.9 J
131 109 J - 128 J
1.2 0.86 J - 1.8 J

0.63 0.2 J - 0.65 J
129000 3800 J - 4910 J

70.1 29.1J-46.1J

36.1 37.1 J - 85.9 J
17.8 10.7 J - 17.3 J

74200 28200 J - 61000 J

Concentration
Used for

Screening(3)

0.948 - 2

4.37 - 4.37

4.37 - 16.3

77.4-112

77.4-112

83.2 - 112

0.27 - 0.3

3.81 - 16.3

0.19 - 1.2

4.37 - 4.37

1.58 - 1.7

4.37 - 4.37

4.37 ~ 16.3

3.81 - 16.3
77.4 - 88.7

1.58 - 1.62

10.4 - 15.1
10.4 - 15.1

1.56 - 2.27

0.18 - 0.32

Range of
Nondects(2)

0.948 - 1.54

0.751 - 1.09

0.751 - 1.09

0.54 - 0.755

1/11
8/17

16/17

13/17
16/17

6/11
17/17

1/11

17/17 .

4/11

17/17

6/11

17/17

3/11

17/17

2/11

8/11

3/11

2/15

1/11

14/17

16/17

17/17

17/17

15/17

17/17

17/17

17/17

11/11

15/15

12/15
15/15

12/15

15/15

15/15

15/15

15/15

15/15
15/15

Frequency
of

Detection

Sample of
Maximum

Concentration
Units

1.03 1.03 15800020006
2J 8J 15800090006

..
4J 100 ug/kg 15800150006
6J 850 uq/kq 15800150006
6J 48 ug/kq 15800180006

110 J 110 J uq/kq 15800020006
18 1800 ug/kg 15800150006
13 3700 J uq/kq 15800240006
15 4500 J ug/kg 15800240006
18 6000 J ug/kg 15800240006
16 3800 J ug/kg 15800060006
11 2000 J uq/kq 15800240006

130 J 280 J uq/kq . 15800090006
14 4500 J ug/kg 15800240006

220 J 220 J uq/kq 15800190006
48 700 J ug/kg 15800060006
89 J 420 uq/kq 15800060006
25 12000 ug/kg 15800060006

8 820 uq/kq 15800060006
15 3100 J ... uq/kq 15800060006
5J 370 ug/kg 15800150006

18 9100 uq/kq 15800060006
35 J 18000 J uq/kq 15800240006

1.56 J 35 ug/kg 158001 80006
2.5 J 76 UQ/kQ 15800130006
2.1 J 100 ug/kg . 15800180006

5.3 31 uq/kq 15800150006
54 J 230 J uq/kq 15800010b06

330 330 UQ/kQ 15800150006
4J 28 uq/kq 15800150006

5.7 J 6.8 J 15800150006
1.5 J 4.9 J 15800090006

3760 J 17700 J mq/kq 15800180006
0.74 J 1.4 J mg/kg 15800220006

3.6 J 33.8 J mq/kq 15800190006
23.5 J 131 J mg/kg 15800150006
0.34 J 1.2 J mq/kq 15800150006
0.16 J 0.63 J mg/kQ 15800090006
1610 J 129000 J mq/kq 15800090006
10.4 J 70.1 J mQ/kQ 15800190006
3.8 J 36.1 J mg/kg 15800010006
4.9 J 17.8 J mq/kq 15800130006

9670 J 74200 J mq/kq 15800190006

Minimum I Maximum
Concentration(1) Concentration(1)

Chemical

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

CAS Number
Exposure

Point

8WMU 15

12/7/2009



TABLE 2.6
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - GULLIES

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Sample of Frequency Concentration Potential
Rationale for

Exposure Minimum Maximum Range of Upgradient EPA Region 9 PRG Potential COPC Contaminant
CAS Number Chemical Units Maximum of Used for ARARlTBC

Point Concentration(l) Concentration(l)
Concentration Detection

Nondects(2)
Screening(3)

Concentrations(4) (Residential)(S) ARARlTBC(6)
Source(6) Flag Deletion or

Selection(7)
7439-92-1 8.9 J 133 J 15800090006 15/15 --- 133 24.7 J - 35 J 400 400 IDEM No B8L
7439-95-4 1280 J 17400 J 15800050006 15/15 --- 17400 1210 J - 1780 J NA NA NA No NUT
7439-96-5 323 J. 1990 J 15800180006 15/15 --- 1990 2160J-5160J 180 N NA NA A8L
7439-97-6 0.01 J 0.085 J 15800060006 12/15 0.007 - 0.008 0.085 0.035 J 2.3 N 100 IDEM No B8L
7440-02-0 8.6 J 35.4 J 15800010006 15/15 --- 35.4 30.3 J - 64.5 J 160 N 6900 IDEM No B8L
7440-09-7 564 J 1700 J 15800150006 15/15 --- 1700 993 - 1440 J NA NA NA No NUT
7782-49-2 0.19 J 0.8 J 15800190006 12/15 0.13 - 0.27 0.8 0.37 J - 0.96 J 39 N 1700 IDEM No B8L
7440-23-5 20.7 J 243 J 15800230006 7/15 83.4 - 146 243 NA NA NA NA No NUT
7440-31-5 0.1 J 0.3 J 15800180006 6/15 0.04 - 0.19 0.3 NA 4700 N NA NA No B8L
7440-32-6 10.2 J 10.2 J .15800150006 1/15 0.095 - 0.62 10.2 NA 31000 N(lS) NA NA No B8L
7440-62-2 12.3 J 83.6 J 15800190006 15/15 --- 83.6 24.6 J - 42.4 J NA NA A8L
7440-66-6 39.5 163 15800090006 15/15 --- 163 57.8 J - 161 100000 IDEM B8L

Footnotes
1 - 8ample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Upgradient samples are from locations 158W/80014 and 158W/80026.
5 - U.8. EPA Region 9 Preliminary Remediation Goal (PRG). The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient

of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (U:8. EPA Region 9,
October 2004, Updated December 28, 2004). .

6 - Indiana Department of Environmental Management (IDEM), Risk Integrated 8ystem of Closure (RI8C) residential closure levels for soil (IDEM, January 2004).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. . .

Chemicals selected as COPCs are indicated by shaded chemical names.
8 - The value for naphthalene is used as a surrogate for 2-methylnaphthalene.
9 - The value for acenaphthene is used as a surrogate for acenaphthylene.
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
11 - Chlordane is used as a surrogate for alpha- and gamma-chlordane.
12 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented in the electronic version of the PRG table.
13 - The PRG for residential land use for total chromium is presented.
14 - Value is for hexavalent chromium.
15 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG.

The .value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table~

Definitions:
ARARlTBC= Applicable. or Relevant and Appropriate Requirements To Be Considered
C = Carcinogen
COPC = Chemical Of Potential Concern
J = Estimated value
N = Noncarcinogen
NA =Not Applicable/Not Available
PRG = Preliminary Remediation Goal

Rationale Codes:
For selection as a COPC:
A8L = Above 8creening Level

For elimination as a COPC:
B8L = Below 8creening Level·
NUT = Essential Nutrient
NTX = No Toxicity Data

Associated Samples
15800060006
15800090006
15800050006
15800130006
15800150006
15800160006
15800170006
15800180006
15800190006

15800230006
15800240006
15800250006.
15800010006
15800020006
15800200006
15800210006
15800220006
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TABLE 3.1
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Soil

xposure Medium: Surface Soil

Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

SWMU 15 Benzo a anthracene mq, kq 0.199 1.26 NP 4.6J 1.26 mq/kq 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Benzo a)pyrene mq,/kq 0.334 2.56 NP 10 2.56 ma.Ikq 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Benzo b f1uoranthene mg, kg 0.407 3.10 NP 12 3.10 mg kg 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Dibenzo a,h)anthracene mg, kg 0.099 0.814 NP) 3.2 0.814 mg kg 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Indeno(1,2,3-cd)pyrene mg/kg 0.370 2.83 (NP 11 2.83 ma. kg 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Aroclor-1260 ·mq, kq 0.058 0.500 NP) 1.2 0.500 ma kq 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Aluminum mq, kq 17008 18825 (N 29900 J 18825 mq/kq Student-t W-Test (2\
Arsenic mq, kq 8.26 11.0 (NP 20.7 J 11.0 mg kg 95% Chebyshev(Mean, Std UCL W-, A-D, & K-S Test 3)
Cadmium mg,/kg 0.545 1.26 NP 6.9J 1.26 mg kg 95% Chebyshev Mean, Std UCL W-, A-D, & K-S Test (3)
Iron mg, kg 24621 27910(N 57600 J 27910 mg kg Student-t W-Test 2
Manganese mg/kg 432 570 (L) 4400J 570 mq, kg H-UCL W-Test 4
Vanadium mglkg 31.9 34.5 (N) 57.4 34.5 mg/kg Student-t W-Test 2

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
L =Lognormal
N =Normal
NP =Non-parametric
J - Estimated value.
1 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.
2 - The Shapiro-Wilks W test indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-t UCL be used as

the exposure point concentration.
3 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

95% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.
4 - The Shapiro-Wilks W test indicates that the data are log-normally distributed. The ProUCL guidance recommends that the H-UCL be used as

the exposure point concentration.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.2
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil

Exposure Point Chemical of
Potential Concern

Units Arithmetic
Mean

95% UCL
(Distribution)

Maximuni
ConcentrationI osure Point Concentration I

(Qualifier) Statistic Rationale

SWMU 15 Benzolalanthracene
Benzola)pyrene
Benzolblfluoranthene
Dibenzola,h)anthracene
Indeno(1,2,3-cd)pvrene
Aroclor-1260
Aluminum
Arsenic
Cadmium
Iron
Manganese
Vanadium

mg/kg
mq/kq
mq/kq
mq/kq
mq/k!1
mq/k!1
mQlk!1
m!1lkg
mg/kg
mg/kg
mg/kg
mg/kg

0.146
0.241
0.294
0.071
0.264
0.050
17819
8.26

0.514
24818

499
32.4

0.617INP)
1.81 INP)
2.19(NP

0.387INP'·
2.00 (NP

0.4231NPl
19335(N
10.6(NP
1.08 (NP
27442.(N

635 (L)
34.5 (N)

4.6J
10
12
3.2
11
1.2

31100 J
20.7 J
6.9J

57600 J
4400J

57.4

0.6
2
2

0.4
2

0.42
19335
10.6
1.1

27442
635
34.5

mg/kg
mglkg
mg/kg
mg/kg
mg/kg
mg/kg
mq/k!1
mq/k!1
m!1/k!1
mg/kg
mQlkg
mg/kg

97.5% Chebyshev(Mean, Std) UCL
99% Chebyshev(Mean, Std) UCL
99% Chebyshev(Mean, Std) UCL

97.5% Chebyshev(Mean, Std) UCL
99% Chebyshev(Mean, Std) UCL
99% Chebyshev(Mean, Std) UCL

Student-t
95% Chebvshev(Mean, Std) UCL
95% Chebyshev(Mean, Std) UCL

Student-t
H-UCL

Student-t

W-, A-D, & K-S Test 11
W-, A-D, & K-S Test 12
W-, A-D, & K-S Test 12
W-, A-D, & K-S Test 11
W-, A-D, & K-S Test 12
W-, A-D, & K-S Test 12

W-Test (3
W-, A-D, & K-S Test (4)
W-, A-D, & K-S Test (4)

W-Test'l3
W-Test 15
W-Test 13

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation.
L =Lognormal
N =Normal
NP =Non-parametric
J - Estimated value.
1 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

97.5% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.
2 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.
. 3 - The Shapiro-Wilks W test indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-t UCL be used as

the exposure point concentration.
4 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.
5 - The Shapiro-Wilks W test indicates that the data are log-normally distributed. The ProUCL guidance recommends that the H-UCL be used as

the exposure point concentration.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.3
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future
: Surtace Water
re Medium: Surtace Water

Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

SWMU 15 Benzo a anthracene ug/L 0.271 1.66 NP 1.84 1.66 ·ug/L 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Benzo alPyrene . ug/L 0.353 2.26 NP 2.38 2.26 ug/L 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Benzo b fluoranthene ug/L 0.799 5.38 NP 5.83 5.38 ug/L 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Benzo k f1uoranthene UQ L 0.250 1.55 NP 1.72 1.55 ug/L 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Chrvsene . UQ L 0.632 4.12 NP 4.46 4.12 UQL 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Dibenzo(a,h)anthracene UQL 0.076 0.23 NP 0.46 0.23 UQ L 95% Chebvshev Mean, Std UCL W-, A-D, & K-S Test 2
Indeno(1,2,3-cd)pyrene UC1 L 0.311 2.02 NP 2.09 2.02 UQL 99% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 1
Antimony UC1 L 0.323 1.06 NP 2.5 J 1.06 UQ/L 95% Chebyshev Mean, Std UCL W-, A-D, & K-S Test 2
Arsenic uQ/L 0.408 0.556 (G 1.4 J 1.4 uQlL Maximum Detection A-D, K-S (3)
Iron UC1 L 1272 1773 (N 3330J 1773 uQ/L Student-t W-Test (4)
Manganese uC1L 283 515 (G) 1230 515 uQlL Approximate Gamma 95% UCL A-D, K-S (5)
Vanadium ugL 1.78 3.69 (NP) 6.1 3.69 ug/L 95% Chebyshev(Mean, Std) UCL W-, A-D, & K-S Test (2)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation.
G - Gamma distribution.
N - Normal distribution.
NP - Non-parmetric distribution.
J - Estimated value.
1 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.
2 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

95% Chebyshev(Mean, Std) UCL be used as the exposure'point concentration.
3 - Anderson-Darling (A-D) and Kolmogorov Smirnov (K-S) test indicates that the data follows a gamma distribution, but because of the low frequency of

detection the maximum detected concentration is used as the exposure point concentration.
4 - The Shapiro-Wilks W test indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-t UCL be used as

the exposure point concentration. .
5 - Anderson-Darling (A-D) and Kolmogorov Smirnov (K-S) test indicates that the data follows a gamma distribution, the approximate gamma 95% UCL is used

as the exposure point concentration.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 3.4
EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE
NSWC CRANE, CRANE, INDIANA

enario Timeframe: Current/Future
edium: Sediment
xposure Medium: Sediment

Exposure Point Chemical of
Potential Concem

Units Arithmetic
. Mean

95% UCL
(Distribution)

Maximum
ConcentrationI Ex osure Point Concentration I

(Qualifier) Statistic Rationale

SWMU 15 Benzo(alanthracene
Benzo(a)pyrene
Benzo(blfluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Aroclor-1254
Aroclor-1260
Aluminum
Arsenic
Iron
Manganese
Vanadium

mglkg
mglkg
mglkg
mglkg
mglkg
mglkg
mglkg
mglkg
mglkg
mg!kg
mg!kg
mg!kg

1.08
1.18
1.37

0.218
0.934
0.031
0.035
9386
8.82

23825
1090
25.5

1.85 (G
2.00 (G
2.33 (G
0.39 (G
1.52 (G

0.234 (NP
0.329 (NP
11297 (N
11.8(G)

30793 (G)
1306 (N)
32.9 (G)

3.7 J
4.5J
6J

0.7 J
3.1 J
0.23J
0.33

17700 J
33.8J

74200 J
1990 J
83.6 J

1.85
2.00
2.33

0.390
1.52

0.158
0.329
11297
11.8

30793
1306
32.9

mQlkq
mQlkq
mglkq
mglkg
mglkg.
mg/kg
mglkg
mg!kg
mglkg
mg!kg
mg!kg
mg/kg

Approximate Gamma 95% UCL
Approximate Gamma 95% UCL
Approximate Gamma 95% UCL
Approximate Gamma 95% UCL
Approximate Gamma 95% UCL

97.5% Chebyshev(Mean, Std) UCL
99% Chebyshev(Mean, Std) UCL

Student-t
Approximate Gamma 95% UCL
Approximate Gamma 95% UCL

Student-t
Approximate Gamma 95% UCL

A-D, K-S (1
A-D, K-S (1
A-D, K-S (1

A-D, K-S (1

A-D, K-S (1

W-, A-D, & K-S Test (2)
W-, A-D, & K-S Test (3)

W-Test (4
A-D, K-S 11
A-D, K-S (1)
W-Test(4)

A-D, K-S (1)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration.
G - Gamma distribution.
N - Normal distribution.
NP - Non-parmetric distribution.
J - Estimated value.
1 - Anderson-Darling (A-D) and Kolmogorov Smimov (K-S) test indicates that the data follows a gamma distribution, the approximate gamma 95% UCL is used

as the exposure point concentration.
2 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smimov tests indicate that the data is non-parametric. Based on a review of the frequnecy of detection, mean,

and detection limits the 97.5% Chebyshev(Mean, Std) UCL was selected as the exposure point concentration.
3 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the

99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.
4 - The Shapiro-Wilks W test indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-t UCL be used as

the exposure point concentration.

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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TABLE 5.1
NON-CANCER TOXICITY DATA - ORAUDERMAL

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 1

Chemical Chronicl Oral RIO Oral Absorption Absorbed RIO for Derma~') Primary Combined RlD:Target Organ(s)

of Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal'" Value Units Organ(s) Factors Source(s) Date(s)
(MMlDDNYVV)

~emivolatileOrganic Compounds

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA

Benzo(b)f1uoranthene NA NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA

hrysene NA NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene NA NA NA NA NA . NA NA NA NA NA

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA

Pesticides PCBs
Illroclor-1254 NA I NA I NA I NA NA I NA NA NA I NA NA

IAroclor-1260 NA I NA I NA I NA NA I NA NA NA I NA NA

Metals

luminum Chronic 1.0E+00 mglkglday 1 1.0E+00 mglkglday CNS 100 NCEA 10/19/2004

ntimony Chronic 4.0E-04 mglkglday 0.15 6.0E-05 mglkglday Blood 1000/1 IRIS 9/2312005 .

rsenic Chronic 3.0E-04 mglkglday 1 3.0E-04 mglkglday Skin, CVS 311 IRIS 9/2312005

admium Chronic 5.0E-04 mglkglday 0.05 2.5E-05 mglkglday Kidney 10/1 IRIS 9/2312005

Iron Chronic 3.0E-01 mglkglday 1 3.0E-Ol mglkglday NA 1 NCEA 10/19/2004

Manganese (Soil) Chronic 7.0E-02 mglkglday 0.04 2.BE-03 mglkglday CNS 1/1 IRIS 9/2312005

Manganese (Water) Chronic 2.4E-02 mglkglday 0.04 9.6E-04 mglkglday CNS 311 IRIS 9/2312005

lVanadium Chronic 1.0E-03 mglkglday 0.026 2.6E-05 mglkglday Kidney 300 NCEA 10119/2004

Notes:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for

DenmaJ Risk Assessment) Interim. EPAl540/R/99/005..

2 - Adjusted dermal RID = Oral RID x Oral Absorption Efficiency for DenmaL

3 - Water value for cadmium is listed.

Definitions:

CNS = Central Nervous System

CVS =Cardiovascular system
EPA 3 = U.S. EPA Region III Risk-Based Concentration Table, October 19, 2004.

GS = Gastrointestinal System
IRIS =Integrated Risk Infonmation System

NA =Not Applicable



Notes:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance

for Dermal Risk Assessment) Interim. EPAl540/R/99/005.
2 - Adjusted cancer slope factor for dermal =

Oral cancer slope factor x Oral Absorption Efficiency for Dermal.

TABLE 6.1

CANCER TOXICITY DATA -- ORAUDERMAL

SWMU 15 (ROADS AND GROUNDS AREA)

NSWC CRANE, CRANE, INDIANA

PAGE·1 OF 1

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence! Oral CSF

of Potential Efficiency for Dermal(2) Cancer Guideline
Concern Value Units for Dermal(!) Value Units Description Source(s) Date(s)

(MM/DDIYYYY)

Semivolatile Organic Compounds
Benzo(a)anthracene 7.3E-01 (mglkglday)" 1 7.3E-01 (mg/kg/day)" B2 EPA(1) 7/1993

Benzo(a)pyrene 7.3E+OO (mg/kglday)" 1 7.3E+OO (mglkglday)" B2 IRIS 9/23/2005
Benzo(b)f1uoranthene 7.3E-01 (mglkg/day)" 1 7.3E-01 (mglkglday)" B2 EPA(1) 7/1993

Benzo(k)f1uoranthene 7.3E-02 (mglkglday)" 1 7.3E-02 (mglkg/day)" B2 EPA(1) 7/1993
Chrysene 7.3E-03 (mglkglday)" 1 7.3E-03 (mglkglday)" B2 EPA(1) 7/1993

Dibenzo(a,h)anthracene 7.3E+OO (mglkglday)" 1 7.3E+00 (mglkglday)" B2 EPA(1) 7/1993
Indeno(1,2,3-cd)pyrene 7.3E-01 (mg/kglday)" 1 7.3E-01 (mglkglday)" B2 EPA(1) 7/1993
Pesticides PCBs
Aroclor-1254 2.0E+00 (mg/kglday)-1 1 2.0E+00 (mglkglday)-1 B2 EPA(2) 9/23/2005
Aroclor-1260 2.0E+OO (mglkg/day)-1 1 2.0E+00 I (mg/kg/day)-1 I B2 I EPA(2) 9/23/2005
Metals
Aluminum NA NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA NA
Arsenic 1.5E+00 (mg/kglday)" 1 1.5E+OO (mglkg/day)" A IRIS 9/23/2005
Cadmium NA NA NA NA NA B1 IRIS 9/23/2005
Iron NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA D IRIS 9/23/2005
Vanadium NA NA NA NA NA NA NA NA

EPA Group:
A - Human carcinogen.
B1 - Probable human carcinogen - indicates that limited human data are available.
B2 - 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.

EPA(1) =U.S. EPA, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPAl600/R-93/089.

EPA(2) =U.S. EPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPAl600/P-96/001 F.

IRIS =Integrated Risk Information System.

NA =Not Available.
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APPENDIX J

'SUPPORTING DOCUMENTATION FORTHE ECOLOGICAL RISK
ASSESSMENT
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PHOTO CAPTIONS FOR SWMU 15 ECOLOGICAL CHECKLIST

Photo A
Photo B
Photo C
Photo D

Photo E
Photo F
Photo G

Photo H
Photo I
Photo J.

Photo K

Photo L
Photo M

Photo N
Photo 0
Photo P
Photo Q
Photo R

Former asphalt plant
Former asphalt plant (right)~ B-2693 (center), B-3287 (left)
South parking lot of B-3330 and wooded area #1
South parking lot of B-3330, wooded area #2, and transmission line
corridor
Tree line just east of the railroad tracks
Same tree line as in Photo E (from the north)
Tree line (left), area with large catch basin (hidden-low area photo center),
and B-3330 (right)
Transmission line corridor between wooded area #1 and #2
Transmission line corridor between wooded area #2 and #3
M~intained grassy area (former wooded area) in the area of the T-line
corridor
Maintained grassy area (in vicinity of T-line corridor) wooded area #3
(right) and B-3334 (left)
Construction lay down area with the T-line corridor in the background
Old field (shrubby area) adjacent to construction lay down area in
foreground
Transmission line corridor between wooded areas #4 and #5
Dry pond with leaf litter
Small Cattail area with soil pile in the background
Top of persimmon tree with fruit (popular wildlife food)
Small cattail area (shown in Photo P) with persimmon tree in foreground































Checklist for Ecological AssessmentJSampling

I. SITE DESCRIPTION

I. Site.NaJ1..1e: NS""/C t.'8AN£ -0·· .-

Location: SWMU /5 - ReM/OS ,,11#0 GRoV'A/OS

"t;~GA

County: MA&TIN' City: eBAN'G State: IN.?;'AA/A

2. Latitude: 38.864820429.9 Longitude: - 8(0.8' 79tD978~ I

3. What is the approximate area of the site? 44~ 5 4CR£S

4. Is this the first site vi~it? li!t'Yes 0 no Ifno;attach trip report ofprevious site visit(s), ifavailable.

Date(s) of previous site visit(s): / S~ ~s'/~ .4"O/f t6eO~QGIC'A' /!sse SS'h1eN '7".
07'"'Aer V;s ,~S' ,-,</erc. "",,,de. FOA! .1r(),(/nd""";1'/ ~~"If(, ~V;€IP"!cc; """'''''-!.£/ffSEd..hu~",r~ .¢ 50// S""~;p/,"7/ (SEE R F I 7 ()aTOS~R 2005: ) "

5. piease attach to the checklist USGS topographic map{s) ofthe site, ifavailable.
SEIi" NGU,<?E J-J O{:" -I-/"S I'f't:POt'i'T.

6. Are aerial or other site photographs available?1§ yes 0 no Iryes, please attach any available photo(s) to the sitemap at the conclusion of this section.

nnoTOS- Si;fff h4V''''''~.= J-Z (SWNlU SOV,<,/O<4-e y )1Ii:/U.AL r/'T
)E. ,c/C:, u£&£ J.:3 ( l MIL~ "q,qON./S of,

.
-r)J/ s /fE"Pa~ r

6r:ro4-""/o ?~/o"Tos·· A'HAch &" .:/ ~cJ ~A,,/s ,I'f'-c,.PoA;Jr¢:.
P/~/./,.If'E /l-Z v,.,:- ~Ae. " Rc£5QUR<:C Co""S'&,-f'VA-I,O",?
Q/JJ Receiv"&i!lv /leT" "c-"",c;,/,-~y ZNVcS-/"j"'9 ~'<"I',?/' ' .R£?o.er"" ROADS Ant/" 6~(jq-".,,~s A;'f'eA (5WMU /5)

/ A /~ ..-N4V4l. 5"v/f,C-4ce I'VR,.RF".If~.efi" ·G--c,vTE~ '--"f"'..4"v-s.
C/P/I,ff/E I",vP""""'NA "u (RFf OCro8£:/( 2CJo~),,



7. The land use on the site is:

__% Urban

__% Rural

__% Residential

_-__% Agricultural

(Crops: )

_-__% Recreational

(Describe; note if it is a park, etc.) .

The area surrounding the site is:
O/\/&t" mile radius

__% Urban

__% Rural

__% Residential

_.2 'l.-.%--.IndustriaI~ Jight-CJ.heavy)

-=-% Agricultural

(Crops:~ ~)

..!-% Recreational

(Describe; note ifit is a park, etc.)

8. Has anymovement ofsoil taken place at the site?)tyes 0 no. Ifyes, please identify the most likely cause of this
disturbance:

__Agricultural Use

Natural Events

Please describe:

~ Heavy Equipment

Erosion

__ Mining

Other

tVEW-
"j3"',,.o//i/CiO ANP ~~k/A/G" ~a 'T . t::!eJ,v's-7".<dC7'"/O,A/.



9. Do any pOlentially ~ensitive envirOllmenl<l1 areas exist adjacent 10 or in proximity to the site, e.g., Federal and Stateparks, National and Stare monuments, wetlands, prairie potholes? Remember, flood plains and wetlands are notalways obvious; do nOI answer "no" without confirming information.

·'kl.:RI: IS .4 S'A?A// C/v-s/c.c o,t:> iC'",/-/~,,'/ (L ,000 Sy ~/) Jus-I
IVOI"l.,th 01-- WOOD~D 4"i'E-4 p'-~ (Sc; t: pHOTC.1 S P ~ I'f o.c '7',4;'5
r?~PO~T )

Please provide the source(s) ofinfonnation used to identify these sensitive areas, and indicate their general locationon the site map,

SWIV/U 15 ;S'-'ou~su/e or--;C£M4sF/ood;o/A~/N'(ZON~ A).
Jv1AR+"""~ ~.U.r.N,..ty 50;/ S~//f·vcy eOA/s;ders -;~,;s s·;"L-.c ""/f'E/!
AS poo/e +'" VE~y 'pao~ Fc:J~ W.a~/~ __q ,r:'/;9""""':S AND
W//d/;:I"e.

10. What type offacility is loc~ted at the site?

o Chemical o Manufacturing 0 Mixing o Waste disposal

'titOther(specify) ROADS 4/1./ Gdt2(pvoS SUe,."-s.T A'C:7/1//.T;£S; A/SO,
S';-rc a;:" A ~O;f7A'1u'f' "S"PH4~' PLAN "7~ALo#G -r-he
/vw "boc./,ydA~Y Orrhe sW/VJU..II. What are the suspected contaminants ofconcern at the site? Ifknown, what are the maximum concentration levels?

SEI: S~c.~;o""?s· 3 .. 5,e+c. OF ~~e RF. Oe--fQbelC. ZooS;I -

... -_.--_.....--------- _._-_.-._._.- --_...- ._-_.~----_..... - ._--_......-•.. -"

12. Check any potential routes ofoff-site migration of contaminants observed at the site:

£B'Swales (!!""Depressions rn"Drainage ditches

0"Runoff . 0 Windblown particulates 0 Vehicular traffic

. . , .
I13. Jfknown,what is the approximate depth to the water table? ,.oJ 2 ;/1 10 \AI- E /cv,j 1-/0/1 i' .,to.,....... I Z ;'1

th~ h,jh~r e/e.vlf !-;""$ (6"5£4 <:IN 8 +~/,or,,"'/ tt:-Vc/fi S",,_,../C'.~",v //05'.)14. Is the direction ofsurface runoffapparent from site observations? 18 yes 0 no Ifyes, to which of the folloWingdoes·the surface runoff discharge? Indicate all that apply.

B""Surface water o Groundwater !B""Sewer o Collection impoundment

15. Is there a navigable waterbody or tributary to a navigable waterbody? Dyes gno



16. Is there a waterbody anywhere on or in the vicinity of the site? If yes, also complete Section" I: Aquatic Habitat
Checklist -- Non-Flowing Systems and/or Section IV: Aquatic Habitat Checklist-- Flowing Systems.

Dyes (approx. distance --J ~o

17. Is there evidence ofnooding? 0 yes~o Wetlands andjlood plains are not always obvious; do not answer "no"
'without confirming information. If yes, complete Section V: Wetland Habitat Checklist.

.....J8. If a field guid~..":1I_s used to aid any of the identifications, please pr()v.i!te a refer~ng:...Also, estimate the time spent
identifying fauna. [Use a blank sheet if additional space is needed for text.)

NA

19. Are any' threatened and/or endangered species (plant or animal) known to inhabit the area of the site? 0 yes gno
Ifyes, you are required to verify this information with the U.S. Fish and Wildlife Service. Ifspecies' identities are
known, pleaSe list them next.

Fo~ ~do/.,·~·cJ4A / /~..,c'orn?A..,t;",,~ SeE S6c~~_ 82'. /: /' o-r
~he R.cI,. Oe~c)6e.-e2005.

20. Record weather conditions at the time this checklist was prepared:

DATE: I 0 II CJ, /05
r j

(00 °5 Temperature (Oc@
_t;:-iA:....t:.-M_, Wind (direction/speed)

Nos-l/y 0- 10 %

S tlon ., Cloud cover
-=:.=..U!;,.."-:.,7-~-

______ Normal daily high temperature

__0.::....;..,_0 Precipitation (rain, snow)



IA. SUMMARY OF OBSERVATIONS AND SITE SETIING

SWMU 15 - light industry comprises 48% (21.5 acres) and consists of several buildings, asphalt
and gravel roads, parking lots, railroad and gravel storage lay down areas. Other comprises 52%
of SWMU 15 and consists of 30% (13.0 acres) wooded, 20% (9.0 acres) maintained grass
associated mainly with buildings and transmission line corridors and 2% (1.0 acres) old
field/shrubby.

There are six distinct wooded areas within the boundary of SWMU 15 (See Figure J-1 attached to
this Ecological Checklist). Wooded Area #1 (See Photo C attached to this Ecological Checklist)
is a small strongly sloping riparian woodlot with white oak as the dominant species in the tree
canopy, and shagbark hickory, sugar maple, black locust and sassafras as associated species.
Sassafras, and sugar maple are common species in the understory. Wooded Area #2 (See
Photo 0 attached to this Ecological Checklist) is also a small strongly sloping riparian woodlot
with sugar maple as the dominant species in the tree canopy, and white oak, sassafras, black
walnut and American beech as associated species. Sugar maple, sassafras, tulip poplar and
flowering dogwood are common species in the understory. Wooded Area #3 (See Photo J
attached to this Ecological Checklist) likewise is a strongly sloping riparian section of a much
larger woodlot which extends outside the SWMU boundary with tulip poplar, sugar maple, and
sycamore as the dominant species in the· tree canopy, and white oak, black oak, shagbark
hickory and black walnut as associated species. Sugar maple, sassafras, flowering dogwood,
white oak and red oak are common species in the understory. Wooded Area #4 (small section of
a larger gently sloping woodlot) is a thin stand of black locust, black walnut and sugar maple with
a heavy underbrush of greenbrier, goldenrod sp., grasses and Japanese honeysuckle. Wooded
Area #5 (See Photo N attached to this Ecological Checklist) is a gently sloping less mature
woodlot with black locust, sassafras, ash, sycamore and cottonwood as the common species in
the tree canopy. Hawthorn sp., American elm and sassafras are common speCies in the
understory. Wooded Area #6 is a gently sloping woodlot with a well established stand of white
pine. The dense tree canopy and heavy needle cover accounts for only a trace of an understory
and herbaceous layer.

SWMU 15 generally drains to the south. Storm sewers with catch basins, drainage ditches/gullies
and intermittent streams divert surface water from SWMU 15 to Turkey Creek tributaries. Turkey
Creek flows into Boggs Creek. Boggs Creek in turn flows into Lake Gallimore near the southern
boundary of NSWC Crane then continues to flow out of Lake Gallimore until it ultimately
discharges into the East Fork of the White River.

Wildlife sign observed on site included whitetail deer and raccoon.

See attached aerials (Figures J-2 and J-3) and ground photographs (associated with Figure J-1)
to enhance site familiarity; also, see ground photographs associated with site surface water
drainage in Appendix A of the FIR, October 2005.

Completed by~~ Affiliation r-fA/dS

Additional Preparers _

Site Manager - Ralph Basinski

Date: 2/0212006



II. TERRESTRJAL HABITAT CHECKLIST

HA. WOODED

I.' Are there any wooded areas at the site? ut'yes 0 no Uno, go to Section JIB: Sluub/Scrub.

2. What percentage or area of the site is wooded? (30 %~ acres). Indicate the wooded area on the site map
which is attached to a copy of this checklist. Please identitY what information was used to determine the wooded

.__ _. area of the site. eOh7h;/1A~/(l/7 OF :Jro~nd ·tI'-r"-/~h,-.,.1.J' 0/7,;/ .41!i,v41

,Pho-fojr;qphy (SeE F".7~'f?C J- Z ooC ~~ .'-s RcPO-e-/.). .

3. What is the dominant type of vegetation in the wooded area? (Circle one: Ever'reeedUO~Xed) Provide a
photograph, ifavailable. -:,EE ;phc'~o S' G.... ..:>, ~ I, .T ~N.

Dominant plant, ifknown: SU'prb?e,R/e. vi/H/r~ 0.4/<. .,tc:/~,o ,oo'p~~I'
5·yeA/??~~E./' ,J.v",y/:TE P/.-</£ / S ~he dOh?/~"'", / :i~EC::/C S ",,A/

1..-</00 de.:/ :,,¢£~A ...era;. ..
4. What is the predominant size of tile trees at the site? Use diameter at breast height.

o 0-6 iii. lB"6-i2 in.
#- .Wooc/ed Ak£A$ 1- 3

lll""> 12 in.

( >- I Z;-) fi 4 -~

lIB.

5. SPecitY type of understory present, ifknown. Provide a photograph, ifavailable.

'''./00<-:1 -"?"CcAS~- S· 5'A~-SA '-"X-"'I S" S"U~H4 .....-A,P./e; ."L~/..;,.- "p1:I"p/;"~

f'lower/n.,j do.! v,/004 I .h"q,,~~~C?~.":!.5R, .. _<:-lI:':ul..w.Ht...Te 4-' b/"9c..k.. CJAi<;.

"'+y~~~; Wu~'~/~d';;~c~ 'ti!- ~ - 0"7 A -r-e",ce. oPI'Y/7der -s'-/-or/
L.,I/1de/C. A /A/N/r,e P/"v<:F C/'1;v0,pY"

SHRUB/SCRUB /

OL.,o .c-/6£ D

I. Is sluub/scrub vegetation present at the site? Q'Yes 0 no If no, go to Section lie: Open Field.

2. What percentage of the site is covered by scrub/shrub vegetation?(~%_,_ acres). Indicate the areas of
shrub/scrub on the site map. Please identitY what information was used to delermine this area.

G r 04'/Jc/ ~~v/h'1J 4ne/~1"e' AE~/A/ "Ph<J."t.o,//'Af,Ph (SEE Ny~-<,~ )"-2)

3. What is the dominant type ofscrublshnib vegetation, if known? Provide a photograph, ifavailable.

SE~ ABo';E. ;:::t'/~//U: an,-j Pho~o /VI e,c 7'-/'/5 /?c;PO.ICr-.

4. What is lhe approximate average height of the scrub/shrub vegetation?

o 0-2 fl. g.1-5 ft. o > 5 ft.



5. Based on site observations, how dense is ihe scrub/shrub vegetation?

o Patchy o Sparse

nc OPEN FIELD' - S'cc _1IB\( ~'oP7iJ/,"h" -iiOrl"P-4-e:-r o/d -hEld -I-.-rAns,:~o"7;7 /,,7'0 A SH~u8QY ",,~&;ti/) .I. Are there open (bare, barren) field areas present at the site? 0 yes 0 no Ifyes, please,
indicate the type below:

.... 0 Prairie/plains o ·Savannah o Old field o Other (specify) _

2. What percentage of the site is open field? ( __% __ acres). Indicate the open fields on the site map.

3. What is/are the dominant plant(s)? Provide a photograph, ifavailable.

4. What is the approximate average height of the dorriinant plant?-.., _

5. Describe the vegetation cover: 0 Dense

110. MISCELLANEOUS

o Sparse o Patchy

"_.__ . -"-"-' ... '--"T~"'Are-ot1;er' types-ofterrestri;l~bi~~'p~ese~t';t-the si~~: ~ilierth~~~~~s:~~b/~h~~b: ~nd open field? ~es 0 noIfyes, identify and describe them below.

$"p//l~A/,ijEa/ .J~;l/5$Y A..eE"'IS" ~fSOC/..,r'E./ /A/,:/h ,6~.h·k'/';'~s
A.Nd -/-./01;17$ /n'SS~""? /;"'",e CO_~/~'''<~ #"?7A.ke c::-;..o 20 c-u

( ,. 0 ""c~~s) 0;:;: ~h e S'/~E.

2. . Describe the terrestrial miscellaneous habitat(s) and identify these area(s) on the site map.

/'l/C'£~ 5 cJ r dEns e.. ,,;n,;ft//J-;//;1//1 e c/ ./"-./1 s- f "fI,eE
Sh/t:)VVA/ O.A/ ",c/fL/R€ J-' 0;::' -/-/I/S /PE'po,-c-r.
And c4n -6e See,? 0"",1 PHd TO S A.I B' C/ D,; FI ,;



3. What observations, ifany, were made al the site regarding the presence and/or absence of insects, fish, birds,
mammals, etc.?

WHIT,c /-~// de er- arlv/ £ACC 00,.., s/jU?

4. Review the questions in Section I to determine ifany additional habitat checklists should be completed for this site.



IV. AQUATIC HABITAT CHECKLIST - FLOWING SYSTEMS

Note: Aquatic systems are often associated with wetland lu:zbitats. Please refer to Section V. Wetland Habitat
Checklist.

I. What type(s) of flowing water system(s) is (are) present at the site?

o Creek
o Brook

.. ur1:hannel ing

DRiver
o Dry wash
G;Y'Artificially

created
(ditch, etc.)

o Stream
o Arroyo
.[iY[ntermittent Stream
o Other (specify) _

de .{"'-/ oS ",/0 '?J' ;'f 5'h?-4 / /

s-·A,..~A~ u,N"£h,,., iA/'ooc/e./

2. Ifknown,·what is· the name of the waterbody? "vA ,. A~ t:. ..::/...v'A/.....,A-fc/.)

3. For natural systems, are there any indicators ofphysical alteration (e.g., channeling, debris, etc.)?lB""yes 0 no Ifyes, please describe indicators that were observed.
S·O'J7e. PJ,d7or <:: O/1S,t~qC ~·O/-?

sIre leh <-'F //7~e"'n7,·777:...,~

///tt5A #-3·.

4. What is the general composition of the substrate? Check all that apply.

~oulder (> lOin.)

G"Cobble(2.5-IO in.)

E¥Grav~1 (0.1-2.5 in.)

B"'Silt (fine)

o Marl (shells)

~Iay (slick) .

Q-1)eoris

o Detritus

o Concrete

o ·Other (specify), _

S. What is the condition of the bank (e.g., height, slope, extent ofvegetative cover)?
S£c 5~/,P,P£L:~,.EA/7,4L. S"4I..e-;&"'"Ace- .~-/CA: / 5c-o/~.E-'
]:)cH:..~h7C:N:T;!J 7;CJ,v ~""'EErs /'V' 4~.-PEA/'p/)( e.·z.
()P :1-17/$ ~FI RE~~-1: r .,t-c> u.J#/C;/-/ ~~/·S
£C-Q/o,,?/'CA / C/7eck/,'s7'"'/ $". A'#/fch"eo/.

6. Is. the system influenced by'tides? tJ yes ~o What information was used to make this determination?



7.

8.

9,

Is thdlow intennillent? ~s 0 no Iryes, pl~e note the infonnalion thai was used in making Ihis dctennination.6rr.>urlcl ..fru~A,·'l .-?/1c-/ .~/)f!!.. $"0.;1" 5q.et.J~';/ 0;.- /??"'-e~,4 CJ'OU-4r'/;
..:£fld/4M A

Is there a discharge from the site to the waterbody? 0"Yes 0 no Ifyes, please describe the discharge and its path.
5EE . 5.Ec-~,.'CJ.? /.4 0""- ~~/~ C!)""ECKL./~7

Is there adischarge from the waterbody? f!f"Yes 0 no Ifyes, and the infonnalion is available, please identify what'the waterbody discharges to and Whether the discharge is on site or offsite.

10. Identify any field measurements and observations of water quality that were made. For those pararnete.-s for whichdata were collected, provide the measurement and the units'ofmeasure in the appropriate space below:

S£E

Width (ft.) .

Depth (ft)'

Velocity (sj:>ecify units): _

. Temperature (depth ofthe water at which the reading was taken_~ ....J)

pH

Dissolved oxygen

Salinity

Turbidity (clear, slightly turbid, turbid, opaque)
(Secchi disk depth..vA )

Other (specify) ~ _



II. Describe observed color and area of coloration.

SeE COh?.-?7erl+- "e'o.e .# /0

12. Is any aquatic vegetation present? ~es 0 no Ifyes. please identify the type ofvegetation present, iflcnown.

a;tEmergent 0 Submergent 0 Floating
5n,,,,11 -"9.(£A o.c CA#4'/.s 0- S'cE .PH07QS" ~~!;f': "'",C/ -p45' o,c
Sec:.,4Q/I I OP "f"-h,s C!hEc.A:-/,$ /.

13. Mark the flowing water system on the attached site map.

14. What observations were made at the waterbody reg~rdjng the presence and/or absence of benthic
macroinvertebrates; fish, birds, mammals, etc.?

AlcJ F/$H dl'f: /NJ.'E/f'"L"s:;-.6~"",,~cJ' f/C/ERE o8.rC£/Cv6"P dC/~,.~
-,t-A.-s 4$$cSSh'?~",.v-r" .. J,.,/;¥/TC ..,L",// d<"t",- 4-' ,£/Jc:.C.ClO;'-'
5 / ;;"""/ ,',-vE/c& 06 S' c..e 1/6d.





APPENDIX J.2

This appendix presents a discussion of the different chemical classes that were detected in

environmental media at SWMU 15, including toxicity information, potential food chain and trophic

transfer, and bioaccumulation potential. Appendix Table J.2-1 presents the bioaccumulation

factors (BAFs) that were used in the surrogate species' food-chain models for the individual

constituents that are detected at SWMU 15. The sources for most of the BAFs are presented in

section 8.4.2.1 of the Ecological Risk Assessment (ERA), while the text below discusses some

additional sources of the BAFs, where necessary. Additional text in this appendix discusses soil

to earthworm BAFs for pesticides and polynuclear aromatic hydrocarbons (PAHs). Note that dry

weight BAFs were used for this ERA.

Volatile Organic Compounds

VOCs are usually very mobile in the environment because they are poorly adsorbed to soil and

sediment particles. Also, because they are very volatile, they typically are only detected in

surface water, surface soil, and sediment at low concentrations.

Most VOCs have very little potential to bioaccumulate in ecological receptors; therefore,

biomagnification through the food chain does not appear to be significant. VOCs are not

expected to biomagnify in plants and are typically only toxic to ecological receptors at relatively

high concentrations.

Semivolatile Organic Compounds

The most common semivolatile organic compounds that are found at naval facilities include PAHs

and phthalates. PAHs are a diverse group of compounds consisting of two or more substituted

an~ unsubstituted polynuclear aromatic rings formed by the incomplete combustion of

carbonaceous materials. PAHs are ubiquitous in the modern environment and are common

constituents of coal tar, soot, vehicle exhaust, cigarette smoke, certain petroleum products, road

tar, mineral oils, creosote, and many cooked foods. PAHs also are released to the environment

through natural sources such as volcanoes and forest fires.

PAHs are transferred from surface water by volatilization and sorption to settling particles. The

compounds are transformed in surface water by photooxidation, chemical oxidation, and

microbial metabolism (ATSDR, 1989a). In soil and sediments, microbial metabolism is the major

process for degradation of PAHs (ATSDR, 1989a). Although PAHs accumulate in terrestrial <;l.nd

aquatic plants, many organisms are able to metabolize and eliminate these compounds.



Vertebrates can readily metabolize PAHs, but lower forms (insects and worms) cannot

metabolize PAHs as quickly. However, food chain uptake does not appear to be a major

exposure source to PAHs for aquatic animals (ATSDR, 1989a).

PAHs vary substantially in their toxicity to aquatic organisms. In general, toxicity increases as

molecular weight increases, with the exception of some high molecular weight PAHs that have

low acute toxicity. Most species of aquatic organisms rapidly accumulate PAHs that occur at low

concentrations in the ambient medium. However, uptake of PAHs is highly species-specific, it is

higher in algae, mollusks, and other species that are incapable of metabolizing PAHs (Eisler,

1987). The ability of fish to metabolize PAHs may explain why benzo(a)pyrene is frequently not

detected or is found at only very low levels in fish from environments heavily contaminated with

PAHs (ATSDR, 1989a).

Phthalates are semivolatile organic compounds that are used in production of plastics (ATSDR,

1993). Most phthalates are expected to sorb to soil or sediment particles after their release

because of their high Log Koc values (Howard, 1989). Some phthalates may bioconcentrate in

aquatic organisms [Spectrum Laboratories, 1999; Howard, 1989; ATSDR, 1989].

Pesticides

Pesticides are used to control pestiferous invertebrates and, therefore, they are toxic to many soil

and aquatic invertebrates. In addition, many pesticides are toxic to ecological receptors at higher

trophic levels such as mammals and birds. For example, DDT compounds have been linked to

eggshell thinning and subsequent decreased survival of several birds of prey (such as eagles and

falcons). Other pesticides such as chlordanes, dieldrin, aldrin, endrin, and heptachlor are also

very toxic to mammals and birds (Newell et aI., 1987).

Organochlorine insecticides such as DDT, chlordane, aldrin, dieldrin, heptachlor, endosulfan, and

endrin and their associated breakdown products generally degrade very slowly and tend to be

soluble in lipids. These result in bioaccumulation and possible increases in concentrations

through food webs (Newman, 1998). Pesticides have high Log Koc values so they are expected

to sorb strongly to soil and sediment particles when released to the environment. Consequently,

these compounds may migrate from their site of application when the soil is eroded, although

they will not have a tendency to leach tq groundwater.

DDT, DDE, and DDD are highly lipid soluble, which combined with an extremely long half-life,

results in bioaccumulation (ATSDR, 1989b). When present in ambient water, DDT and its



metabolites are concentrated in freshwater and marine plankton, insects, mollusks, and other

invertebrates and fish (ATSDR, 1989b). A progressive accumulation of residues· may result in

high levels of residues in organisms at the top of the food chain (ATSDR, 1989b). Moderate to

significant bioconcentration in aquatic species has been reported for dieldrin, with

bioconcentration factors (BCFs) ranging from 100 to 10,000 (Howard, 1991). Heptachlor also has

been reported to bioconcentrate in aquatic species, with bioconcentration factors in fish up to

about 20,000 (Howard, 1991).

Soil to earthworm BAFs for pesticides were calculated from field studies summarized in various

studies.. The sources of the BAF are listed in the footnotes in Appendix Table J.2-1. BAFs were

calculated by dividing the worm concentration by the soil concentration (if the BAFs were not

calculated within the study). The BAFs were either presented on a wet-weight or dry weight

basis. Wet weight BAFs were derived by multiplying the dry weight BAF by 0.16, which is the

percent solids of soil invertebrates (Sample et. aI., 1997), while dry-weight BAFs were derived by

dividing the dry weight BAF by 0.16. An average BAF was calculated for each pesticide when

data from more than one study were available. The compost studies (from Beyer 1990) were not

used in the· calculation of the average BAFs because properties of the compost may be different

than soil. The average BAFs were used for both the conservative and average food chain

models.

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual

biphenyl isomers, each consisting of two join~d benzene rings and up to 10 chlorine atoms.

Mixtures of these isomers are known by their commercial designation of Aroclor. This trade

name is followed by a four-digit number; the first two numbers indicate the type of isomer mixture

and the last two numbers indicate the approximate weight percent of chlorine in the mixture (U.S.

EPA,1985).

PCBs released into water adsorb to sediments and other organic matter. Typically, PCB

concentrations are greater in the sediment and. suspended material than in the water column.

Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from

which PCBs may be released slowly over a long period of time (ATSDR, 1989c). For PCBs that

exist in the dissolved state in water, volatilization becomes the primary fate process (U.S. EPA,

1985).

Degradation of PCBs in the environment is dependent upon the degree of chlorination.

Generally, the more chlorinated the PCB molecule, the more persistent it will be in the



environment. Factors that determine biodegradability include the amount of chlorination,

concentration, type of microbial population, available nutrients, and the temperature (ATSDR,

1989c).

Because PCBs are highly lipophilic, they can bioaccumulate in the lipid portions of animals.

Bioconcentration factors in the thousands have been reported for various aquatic species (Eisler,

1986). PCBs can also accumulate in upper trophic level animals such as piscivorous birds and

mammals that feed on contaminated prey items (Eisler, 1986).

Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects,

and behavioral effects (U.S. EPA, 1985). As a group, birds are more resistant to acutely toxic

effects of PCBs than mammals (Eisler, 1986). Among sensitive avian species, PCBs disrupt the

normal pattern of growth, reproduction, metabolism, and behavior (Eisler, 1986). Of the

mammals, the mink is the most sensitive wildlife species tested for which data are available

(Eisler, 1986). Impacts to mink include anorexia, weight loss, lethargy, reproductive effects, and

death (Eisler, 1986).

Metals

Many metals occur naturally at various concentrations in the surface water and sediment primarily

to chemical weathering of rocks and fallout from volcanoes. Most metals are toxic to aquatic (i.e.,

fish, invertebrates) and terrestrial (i.e., plants, invertebrates, vertebrates) ecological receptors

above certain concentrations, with some metals being more toxic at lower concentrations than

others. Also,different chemical forms of the metals may be more toxic than others. For example,

hexavalent chromium is typically more toxic than trivalent chromium, and methylmercury is more

toxic than inorganic mercury. In addition, the toxicity of several metals (cadmium, chromium,

copper, lead, nickel, silver, and zinc) to aquatic receptors in freshwater systems decreases with

increasing water hardness.

Many factors (e.g., pH, Eh, clay content, organic matter content) influence the bioavailability of

metals to invertebrates in sediment. One way to estimate the bioavailable portion of certain

divalent metals (cadmium, copper, lead, nickel, and zinc) in sediment is to measure the amount of

acid volatile sulfides (AVS) and simultaneously extracted metals (SEM) in a sediment sample. If

the molar concentration of Avs is higher than the molar concentration of SEM, then the SEM

metals are expected to be unavailable and non-toxic to aquatic invertebrates. AVS plays little or

no role in determining interstitial water concentrations of metals in aerobic systems or those with



low productivity (Le., where the absence of organic carbon limits sulfate reduction) (Ankley et ai.,

• 1995), or when ingestion of sediments is the primary exposure route (Lee et aI., 2000).

SOIL TO EARTHWORM BAFS FOR PESTICIDES AND PAHS

This section presents the literature-derived soil to earthworm BAFs that were incorporated into

the food chain models for several pesticides and PAHs because values were not available in

other sources.

The average BAFs for pesticides were calculated from field studies summarized in various

studies. The sources of the BAFs are listed in the footnotes in Table J.2-2. BAFs were

calculated by dividing the worm concentration by the soil concentration (if the BAFs were not

calculated within the study). The BAFs were either presented on a wet-weight or dry weight

basis. Wet weight BAFs were derived by multiplying the dry weight BAF by 0.16, which is the

percent solids of soil invertebrates (Sample et. aI., 1997), while dry-weight BAFs were derived by

dividing the dry weight BAF by 0.16. For this ERA, the dry-weight BAFs were used in the food

chain model.

An average BAF was calculated for each pesticide, when data from more than one study were

available. The compost studies (from Beyer 1990) were not used in the calculation of the average

BAFs because properties of the compost may be different than soil. The average BAF was used

for both the conservative and average food chain models.

Table J.2-3 presents the soil to earthworm BAFs for PAHs. Two sets of BAF studies were found

for PAHs. One study by Ma et ai., (1998) calculated BAFs for PAHs in different soil types. The

BAFs were presented as values for total PAHs. The second study, reported in Beyer (1990),

presented average soil and earthworm concentrations for individual PAHs. That data were used

to calculate the BAFs by dividing the PAH concentrations in the earthworm samples be the PAH

concentrations in the soil samples. For the conservative food chain model, 1.606 [the maximum

BAF from Ma et al. (1998)] was used while the average BAF of 0.609 was used for the average

food chain model. The values from Ma et aI., (1998) were used for the food chain model for this

ERA because they are based on more data, and are slightly greater than the values reported

from Beyer (1990), so they are more conservative (see Table J.2-3). These values are similar to

the maximum and average BAFs reported from the Beyer (1990) study of 0.669 and 0.256,

respectively.
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TABLEJ.2-1

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, FISH, SEDIMENT INVERTEBRATES, AND MAMMALS

Plant BAFsI1,2) Earthworm BAFS(3) Fish BSAFs(4) Sediment Invertebrate BSAFs!S)

Chemicals Conservative!") Average!·) Conservative!") Average!·) Conservative!") Average!") Conservative!·) I Average!")
Semivolatile OrQanics
Acenaohthene 1.20E-01 1.20E-Ol 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Acenaphthvlene 2.70E-Ol 2.70E-Ol 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Anthracene 1.10E-Q1 1.10E-Ol 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Benzo a}anthracene 1.90E-02 1.90E-02 6.69E-Ol 2.56E-Ol 2.90E-Ql 2.90E-Ol 1.00E+00 1.00E+00
Benzo a}pyrene 1.10E-02 1.10E-02 6.69E-Ol 2.56E-01 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Benzo :g,h,i)perylene 5.60E-03 5.60E-03 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Benzo k)Fluoranthene 4.30E-03 4.30E-03 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Chrysene 1.90E-Q2 1.90E-02 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Oibenzo(a,h}Anthracene 4.30E-Q3 4.30E-03 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Fluoranthene 5.50E-Q2 5.50E-02 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Fluorene 1.10E-Ol 1.10E-01 6.69E-01 2.56E-Ol 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Indeno(l,2,3-ed}pyrene 5.60E-03 5.60E-03 6.69E-Ol 2.56E-Ol 2.90E-01 2.90E-Ol 1.00E+00 1.00E+00
Naphthalene 4.60E-Ol 4.60E-Ol 6.69E-Ol 2.56E-01 2.90E-Ol 2.90E-Ol 1.00E+00 1.00E+00
Pentachlorophenol 1.40E-02 1.40E-02 1.00E+00 1.00E+00 1.00E+00 1.00E+00
IPhenanthrene 8.20E-02 8.20E-02 6.69E-Ol 2.56E-Ol 2.90E-Ol 2.90E-01 1.00E+00 1.00E+00
IPyrene 5.50E-02 5.50E-02 6.69E-01 2.56E-Ol 2.90E-Ol 2.90E-01 1.00E+00 1.00E+00
Pesticides! PCBs
4,4'-000 1.60E-02 1.60E-02 1.30E+Ol 1.30E+Ol 2.80E-Ol 2.80E-Ol 1.00E+00 1.00E+00
4,4'-00E 1.90E-02 1.90E-02 1.30E+Ol 1.30E+Ol 7.70E+00 7.70E+00 1.00E+00 1.00E+00
4,4'-00T 7.80E-03 7.80E-03 1.30E+Ol 1.30E+Ol 1.67E+00 1.67E+00 1.00E+00 1.00E+00
Alpha-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00 4.77E+00 4. 77E+OO 1.00E+00 1.00E+00
Aroclor-1254 1.30E-02 1.30E-02 1.59E+Ol 6.67E+00 1.85E+00 1.85E+00 6.41 E+Ol 3.62E+Ol
Aroclor-1260 2.90E-03 2.90E-03 1.59E+Ol 6.67E+00 1.85E+00 1.85E+00 6.41 E+Ol 3.62E+Ol
Gamma-Chlordane 2.50E-02 2.50E-02 5.00E+00 5.00E+00 2.22E+00 2.22E+00 1.00E+00 1.00E+00
Heotachlor 1.20E-01 1.20E-Ol 1.00E+Ol 1.00E+Ol 1.80E+00 1.80E+00 1.00E+00 1.00E+00
InorQanics
Arsenic 1.10E+00 3.75E-02 5.23E-01 2.24E-Ol 1.00E+00 1.00E+00 6.90E-Ol 1.43E-Ol
Cadmium 3.25E+00 5.86E-Ol 4.07E+Ol 7.71 E+OO 1.00E+00 1.00E+00 7.99E+00 6.00E-Ol
Chromium 8.39E-02 4.10E-02 3.16E+00 3.06E-Ol 1.00E+00 1.00E+00 4.68E-Ol 1.00E-Ol
Coooer 6.25E-Ol 1.24E-Ol 1.53E+00 5.15E-Ol 1.00E+00 1.00E+00 5.25E+00 1.56E+00
Lead 4.68E-Ql 3.89E-02 1.52E+00 2.66E-Ol 1.00E+00 1.00E+00 6.07E-Ol 7.10E-02
Mercurv 5.00E+00 6.52E-Ol 2.06E+Ol 1.69E+00 1.00E+00 1.00E+00 2.87E+00 1.14E+00
Nickel 1.41 E+OO 1.80E-02 4.73E+00 1.06E+00 1.00E+00 1.00E+00 2.32E+00 4.86E-01
Selenium 3.01E+00 6.72E-Ol 1.34E+00 9.85E-Ol 1.00E+00 1.00E+00 1.00E+00 1.00E+00
Zinc 1.82E+00 3.66E-Ol 1.29E+Ol 3.20E+00 1.00E+00 1.00E+00 7.53E+00 1.94E+00

Notes:
BAF - Bioaccumulation Factor
BSAF - Biota Sediment Accumulation Factor
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et aI., (1997) for inorganics; conservative value is 90th percentile; average value is median value
3 - Sample et aI., (February, 1998) for all chemicals; conservative value is 90th percentile; average value is median value
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. Values for organic chemicals are the same for wet-weight and dry weight.
5 - ORNL (August, 1998) for all chemicals; conservative value is 90th percentile; average value is median value
6 - Conservative and average refers to the exposure scenarios for which the uptake factors are used
7 - Values are from Sample et aI., (1998) as cited in the Draft Eco SSL Guidance (EPA, July 2000). The conservative values for metals

were not cited in the Draft Eco SSLs so they were obta.ined directly from Sample et aI., (1998).

Default value of 1 is assigned to parameters without uptake factors



TABLE J.2-2

EARTHWORM BAFS FOR PESTICIDES

Study Values Calculated Values
Worm Concentration Soil Dry Wet Final Final

Dry Wet Cone. Weight Weight Dry Weight(l) Wet Weight(2)

Parameter Weight Weight (dry weight) BAF BAF BAF BAF Reference Comments
DDT NA NA NA 5 NA 5 0.80 1 soil type unknown (11-year field study)

0.5 NA 1 0.5 NA 0.5 0.080 2 compost (lab)
6.9 NA 4 1.7 NA 1.7 0.28 2 compost (lab)
37 NA 16 2.3 NA 2.3 0.37 2 compost (lab)
159 NA 64 2.5 NA 2.5 0.40 2 compost (lab)
NA NA NA 9 NA 9.0 1.44 3 from data collected in 67 agricultural fields

- NA NA NA NA 1.2-4.9 7.5-31 1.2-4.9 4 aQricultural soil (0.94 ppm DDT in soil)
Average dry/wet weight BAF from field studies (3) NA NA 13.0 2.1

Dieldrin NA NA NA 8 NA 8 1.28 1 soil type unknown (11-year field study)
NA NA NA 2.4 NA 2.4 0.38 2 compost (lab) (17 ppm dieldrin in compost)
NA NA NA 5.6 NA 5.6 0.90 2 compost (lab) (17 ppm dieldrin in compost)
NA 18.4 25 NA 0.74 4.6 0.7 5 compost (20-day lab study)
NA 24.4 25 NA 0.98 6.1 1.0 5 compost (20-day lab study)
NA 4.6 10 NA 0.46 2.9 0.5 6 90-day lab study
NA 9.7 30 NA 0.32 2.0 0.3 6 90-day lab study
NA 12.4 50 NA 0.25 1.6 0.2 6 90-day lab study
NA 13.9 100 NA 0.14 0.87 0.1 6 90-day lab study
NA NA NA NA 0.97-4 6.16-25 0.97-4 4 agricultural soil (1.36 ppm total aldrin and dieldrin in soil)

Average drylwet weight BAF from field studies (3) NA NA 6.64 1.06

5

I
1.5-4.2

5 2.85

10 I 1.60
10 1.6

I Aldrin I NA I NA I NA I 3.3 I NA 3.3 I 0.528 3 from data collected in 7 agricultural fields I
I Chlordane I NA I NA I NA I 5 I NA 5.0 I 0.8 3 from data collected in 7 agricultural fields I
I Endrin I NA I NA I NA I 3.6 I NA 3.6 I 0.576 3 from data collected in 26 agricultural fields I

IHeptachlor epoxide I NA I NA I NA I 3 I NA 3.0 I 0.48 3 from data collected in 9 agricultural fields I

Notes:
BAF - bioaccumulation factor = worm concentration/soil concentration
NA - Not applicable
The percent solids of earthworms is assummed to be 0.16 [Sample et aI., 1997])



TABLE J.2-2

EARTHWORM BAFS FOR PESTICIDES

1 - The calculated dry weight BAF was either obtained directly from the study or was calculated by dividing the wet weight BAF by 0.16
2 - The calculated wet weight BAF was either obtained directly from the study or was calculated by multiplying the dry weight BAF by 0.16
3 - The compost studies were not used in calculation of average BAF because the properties of the compost may be different than soil.

The compost studies were presented for informational purposes only.

References
1 - Beyer and Gish, 1980 and Beyer and Krynitsky, 1989
2 - Davis, 1971
3 - Gish, 1970
4 - Wheatly and Hardman, 1968
5 - Jeffries and Davis, 1968
6 - Venter and Reinecke, 1985



TABLE J.2-3
SOIL TO EARTHWORM BIOACCUMULATION FACTORS FOR PAHS

Wet-Weight Dry-Weight Soil
Soil BAFs(1) BAFs(2) Type
OT1 0.081 0.506 Silty clay loam
OT2 0.026 0.163 Liqht sandy loam
OT3 0.105 0.656 Silty clay loam
OT4 0.257 1.606 Silty clay loam
OT5 0.192 1.200 Silty clay loam
OT6 0.091 0.569 Silty clay loam
GP1 0.069 0.431 Silty clay loam
GP2 0.072 0.450 Silty clay loam
GP3 0.062 0.388 Silty clay loam
GP4 0.11 0.688 Silty clay
GP5 0.042 0.263 Silty clay
GP6 0.062 0.388 Silty clay
Minimum BAF 0.026 0.163
Maximum BAF 0.257 1.606

Average BAF 0.097 0.609
Notes:
Source of data is Ma et aI., (1998)
1 - BAFs from the study are based on wet weight and normalized to the percent of organic carbon and percent lipids.
2 - These BAFs were calculated by dividing the wet weight BAF by 0.16 (percent solids of an earthworm)

Earthworm Bioaccuumulation Factors(1)
Soil Earthworm

Concentration Concentration BAF BAF
Chemical (mg/kg) (mg/kg) (dry weight) (wet weight)(2)

Acenaphthylene NO NO NO NO
Anthanthrene 1.2 0.11 0.092 0.015
Anthracene 0.92 0.047 0.051 0.008
Benzo a anthracene 2 0.25 0.13 0.020
Benzo a)pyrene 3.8 1.3 0.34 0.055
Benzo b fluoranthene 2.6 0.83 0.32 0.051
Benzo e)pryene 2.1 0.91 0.43 0.069
Benzo :q,h,i)perylene 4.5 1.1 0.24 0.039
Benzo k)fluoranthene 1.5 0.38 0.25 0.041
Chrvsene 2 0.35 0.18 0.028
Oibenzo(a, i)pvrene 1.4 0.44 0.31 0.050
Oibenzo(a, j)anthracene 0.87 0.32 0.37 0.059
Fluoranthene 2.4 0.19 0.079 0.013
Fluorene NO NO NO NO
Indeno(1,2,3-cd)pyrene 3.1 1.3 0.42 0.067
Naphthalene NO NO NO NO
Pervlene 1.2 0.3 0.25 0.040
Phenanthrene 2.3 0.28 0.12 0.019
pyrene 2.5 0.23 0.092 0.015
Triphenylene 1.3 0.87 0.67 0.107

Minimum BAF 0.051 . 0.0082
Maximum BAF 0.669 0.107

Average BAF 0.256 0.041
Notes:
NO - No data available
1 - Source of data is Table 25 in Beyer (1990)
2 - Wet weight BAF was calculated by multiplying the dry weight BAF by 0.16 (percent solids of an earthworm)



The following sections present the receptor profiles for the representative herbivorous, insectivorous, and

piscivorous receptors chosen for foodchain modeling at SWMU 15. The majority of the information for the

profiles was obtained from the Wildlife Exposure Factors Handbook (U.S. EPA, 1993). The data for the

incidental soil ingestion rates were obtained from the Estimates of Soil Ingestion by Wildlife (Beyer, 1994) or

the USEPA Ecological Soil Screening Guidance (U.S. EPA, 2005).

The food and water ingestion rates are listed in gig (of body weight)-day on a wet weight basis but were

converted to dry weight for the ERA using the exposure factors presented below. The home ranges are

presented in hectares in U.S. EPA (1993) but were converted to acres by multiplying the number of hectares

by 2.471. The only exception is the kingfisher's range, which is presented in km of shoreline. Also note that

the estimated percent of soil in the diets are listed in dry weight.

Short-Tailed Shrew (B/arina brevieauda)

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They need

cool, moist habitats because of their high metabolic and water-loss rates. The short-tailed shrew is primarily

carnivorous, eating insects such as earthworms, slugs, and snails.

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an

average of 0.0169 kg. The listed food ingestion rates for shrews are between 0.43 and 0.96 gig-day (wet

weight). The water ingestion rate was listed as 0.223 gig-day. The food and water ingestion rates in kglday

and Uday, respectively, were calculated as shown on Table J.3-1. The food ingestion rates were then

multiplied by 0.16 in the food chain model, which is the percent solids of worms (Sample et aI., 1997) to

convert the ingestion rate from a wet-weight value to a dry-weight value. The incidental soil ingestion rate was

calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested (3% for

conservative food chain model and 0.9% for the average food chain model) from U.S. EPA (February 2005).

3% is the 90th percentile value and 0.9% is the 50th percentile value from U.S. EPA (February 2005). The

home range for the shrew (0.9699 acres) was calculated using data from a tamarek bog in Manitoba (only

value available).

American Woodcock (Se%pax minod

Woodcocks inhabit both woodlands and abandoned fields, particularly those with risk and moderately to poorly

drained loamy soils, which tend to support abundant earthworm populations. They feed primarily on

invertebrates found in moist upland soils by probing the soil with their long prehensile-tipped bill. Earthworms

are their preferred diet, but seeds and other plant matter may also be consumed.

The adult body weight for the woodcock ranges from 0.166 to 0.213 kg with an average of 0.190 kg. The

listed food ingestion rates for the woodcock are between 0.73 and 1.0 gig-day (wet-weight). The water



ingestion rate is listed as 0.1 gig-day. The food and water ingestion rates in kglday and Uday, respectively,

were calculated as shown in Table 8-9. The food ingestion rates were then multiplied by 0.16 in the food

chain model, which is the percent solids of worms (Sample et aI., 1997) to convert the ingestion rate from a

wet-weight value to a dry-weight value. The incidental soil ingestion rate was calculated by mUltiplying the

ingestion rate by the percentage of soil that is incidentally ingested (assumed 16.4% for conservative food

chain model and 6.4% for the average food chain model) from U.S. EPA (February 2005). 16.4% is the 90th

percentile value and 6.4% is the 50th percentile value from U.S. EPA (February 2005).

The range of home range sizes for the woodcock is 7.66 to 182 acres with an average home range of 61

acres.

Meadow Vole (Microtus pennsylvanicus)

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, more

cover, and fewer woody plants. They typically consume green succulent vegetation, sedges, seeds, roots,

bark, fungi, insects, and animal matter. However, green succulent vegetation makes up the majority of their

diet.

The adult body weight for the vole ranges from 0.0329 to 0.0391 kg with an average of 0.0366 kg. The only

listed food ingestion rates for voles range from 0.30 to 0.35 gig-day (wet-weight), with an average of 0.325 g/g

day. The water ingestion rates are 0.14 (estimated) and 0.21 gig-day, with an average of 0.175 gig-day. The

food and water ingestion rates in kglday and Uday, respectively, were calculated as shown in Table 8-9. The

food ingestion rates were then multiplied by 0.15 in the food chain model, which is the percent solids of plant

foliage (U.S. EPA, February 2005), to convert the ingestion rate from a wet-weight value to a dry-weight value.

The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil

that is incidentally ingested (assumed 3.2% for conservative food chain model and 1.2% for the average food

chain model) from U.S. EPA (February 2005). 3.2% is the 90th percentile value and 1.2% is the 50th percentile

value from U.S. EPA (February 2005).

Northern Bobwhite Quail (Colinus virqinianus)

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses. Bobwhite quails forage in areas

with open vegetation, some bare ground, and light litter. Seeds from weeds, woody plants, and grasses

comprise the majority of an adult's diet, although green vegetation has been found to dominate the diet of this

species in winter in the southern areas of the United States.

The adult body weight for the bobwhite quail ranges from 0.162 to 0.186 kg with an average of 0.177 kg. The

listed food ingestion rates for quails range from 0.067 to 0.093 gig-day (wet-weight), with an average of 0.082

gig-day. The water ingestion rate ranges from 0.086 to 0.131 gig-day, with an average water ingestion rate of



0.104 gig-day. The food and water ingestion rates in kglday and Uday, respectively, were calculated as shown

on Table 8-9. The food ingestion rates were then multiplied by 0.15 in the food chain model, which is the

percent solids of plant foliage (U.S. EPA, February 2005), to convert the ingestion rate from a wet-weight value

to a dry-weight value. The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the

percentage of soil that is incidentally ingested (assumed 13.9% for conservative food chain model and 6.1 %

for the average food chain model) from U.S. EPA (February 2005). 13.9% is the 90th percentile value and

6.1 % is the 50th percentile value for the mourning dove from U.S. EPA (February 2005).

The home range for the quail ranges from 16 to 41 acres with an average home range of 29 acres.

Belted Kingfisher Cerrle alcyan)

Belted kingfishers are typically found along rivers, streams, and the edges of lakes and ponds. They are also

common along seacoasts and estuaries. They prefer water that is free of thick vegetation and overhanging

trees that obscure the view of the water. Because kingfishers eat primarily fish that swim near the surface or

in shallow water, they require relatively clear water to see and catch their prey. Although kingfishers feed

predominantly on fish, they have been know to consume crayfish, crabs, mussels, lizards, frogs, toads, small

snakes, turtles, insects, salamanders, newts, young birds, mice, and berries.

Based on data from Michigan, Pennsylvania, Ohio, and Minnesota, the adult body weights range from 0.136 to

0.170 kg, with an average of 0.152 kg. The listed food ingestion rates, based on data from Michigan, ranges

from 0.41 to 0.5 gig-day. The water ingestion rate is estimated as 0.11 gig-day. The food ingestion rates

were then multiplied by 0.25 in the food chain model, which is the percent solids of fish (Sample et aI., 1997)

to convert the ingestion rate from a wet-weight value to a dry-weight value. The incidental sediment ingestion

rate was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested (3.3

percent), based on the mallard in Beyer (1994).

The home range for the kingfisher ranges from 0.39 to 2.185 km of shoreline, based on data from streams in

Pennsylvania and Ohio.

Mink (Mustela visan)

Minks are the most abundant and widespread carnivorous mammals in North America. They are found

associated with every type of aquatic habitat including waterways such as rivers, streams, lakes, ditches,

swamps, marshes, and backwater areas. Minks prefer irregular shorelines and tend to use brushy or wooded

cover adjacent to the water, where prey is abundant and downfall and debris provide den sites. Mammals are

minks' most important prey year round in many parts of their range, but they also hunt aquatic species such as

fish, amphibians, and crustaceans.



The adult body weight for the mink in various habitats ranged from 0.55 to 1.734 kg with an average of 1.02

kg. The listed food ingestion rates for minks range from 0.12 to 0.22 gig-day (wet-weight). The water

ingestion rates range from 0.028 to 0.11 gig-day. The food and water ingestion rates in kglday and Uday,

respectively, were calculated as shown in Table J.3-1. The food ingestion rates were then multiplied by 0.25

in the food chain model, which is the percent solids of fish (Sample et aI., 1997) to convert the ingestion rate

from a wet-weight value to a dry-weight value. The incidental sediment ingestion rate was calculated by

multiplying the ingestion rate by the percentage of sediment that is incidentally ingested (4.3% for conservative

food chain model and 1.3% for the average food chain model) from U.S. EPA (February 2005). 4.3% is the

90th percentile value and 1.3% is the 50th percentile value for the weasel from U.S. EPA (February 2005),

because an incidental sediment ingestion rate is not available for the mink.

The home range for the mink in riverine areas ranged from 19.3 to 50.4 acres, with an average of 34.85 acres.

(U.S. EPA, 1993).
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TABLE J.3-1

CALCULATION OF EXPOSURE PARAMETERS FOR SURROGATE WILDLIFE RECEPTORS

Exposure Meadow ~hort-Tailed American Bobwhite Belted
Parameters Vole Shrew Woodcock Quail Kingfisher Mink

Body Weights (g) 32.9" 17.61 16.87 168 180 181 150 1734
39.1 17.33 15.58 209 168 183 136 974
35.5 19.21 15.7 166 162 179 158 1040
39 17.4 15.25 212 175 175 147 1233

169 178 183.2 148 550
213 179 185.5 170 586

180 173
162.8 180.4

Minimum 32.9 15.25 166 162 136 550
Maximum 39.1 19.21 213 186 170.0 1734

Average 36.6 16.87 190 177 152 1019.5

Food Ingestion 0.3 0.49 0.77 1.0 0.067 0.079 0.5 0.13
Rate (gig-day) (1) 0.35 0.62 0.55 0.77 0.072 0.093 0.41 0.12

0.43 0.96 0.73 0.09 0.089 0.16
0.52 0.54 0.22

Minimum 0.3 0.43 0.73 0.067 0.41 0.12
Maximum 0.35 0.96" 1.0 0.093 0.5 0.22

Averaae 0.325 0.61 0.8 0.082 0.455 0.1575
Food Ingestion Rate (kg/day)

Conservative 1.28E-D2 1.62E-D2 1.90E-01 1.64E-D2 0.0758 0.2243
Average 1.19E-D2 1.03E-02 1.58E-01 1.44E-D2 0.0689 0.1606

Water Ingestion' 0.14 0.21 0.223 0.1 0.115 0.1 0.11 0.11
Rate (gig-day) (1) 0.1 0.106 0.131 0.099

0.093 0.101 0.028
0.086 0.102
0.11 0.1

Minimum 0.14 0.223 0.1 0.086 0.11 0.028
Maximum 0.21 0.223 0.1 0.131 0.11 0.11

Average 0.175 0.223 0.1 0.104 0.110 0.079
Water Ingestion Rate (Uday)

Conservative 7.69E-03 4.28E-D3 2. 13E-D2 2.31E-D2 0.0187 0.1907
Average 6.41E-03 3.76E-D3 1.90E-D2 1.84E-02 0.0167 0.0805

Home Range (Ha) 0.43 0.097 0.3925 4.5 7.6 2.185 7.8
0.019 0.041 32.4 16.7 1.028 20.4
0.013 0.033 3.1 6.4 1.03
0.012 0.013 73.6 15.6 0.39
0.043 0.057 10.5
0.023 0.032
0.051 0.078
0.058 0.061

Minimum (acres) 0.0297 0.97 7.7 16 0.39 19
Maximum (acres) 1.06 0.97 182 41 2.19 50

Average (acres) 0.16 0.97 61 29 1.16 35

Notes:
Source of data is U.S. EPA (1993).

Footnotes:
(1) - Ingestion Rates (kg/day or Uday) (if more than 1 ingestion rate is available)

- Conservative value = Max Ingestion Rate (gig-day) * Avg. Body Weight
- Average value = Avg. Ingestion Rate (gig-day) * Avg. Body Weight

Ingestion Rates '(Uday) (if only 1 ingestion rate is available)
- Conservative value = Ingestion Rate (gig-day) * Max. Body Weight
- Average value = Ingestion Rate (gig-day) * Avg. Body Weight
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July 28, 2005

Mr. Aaron Bernhardt
Tetra Tech NUS, Inc.
Foster Plaza 7
661 Andersen Drive
Pittsburgh, fA 15220

Dear Mr. Bernhardt;

Enclosed, please find two (2) copies of our final report evaluating the toxicitY of sediment
samples collected as part of the US Navy NSWC Crane Sediment Evaluation. Sediment toxicity
was evaluated during June 2005 using the'freshwater amphipod, Hyalella azteca.

Please do not hesitate to call me or Brian Buzby should you have any questions or
comments on the report.

Sincerely,

EnVirOSyste~

j. 4r{Y1~
neth A. Simon
ident
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TOXICOLOGICAL EVALUATION
OF SEDIMENT SAMPLES

US Navy NSWC Crane CTO-0331
Sediment Evaluation

Hya/eJla azteca
Acute Exposure Sediment Toxicity Tests

Project Number 1245

1.0 INTRODUCTION

Toxicity tests expose groups of organisms to environmental samples, a laboratory control
and/or a field reference site for a specified period to assess potential impacts on a variety of
endpoints, such as survival, growth or reproduction. Analysis of variance techniques are used to
detennine the relative toxicity of the samples as compared to the laboratory control and/or field
reference site.

This report presents the results of chronic exposure. survival and growth, toxicity tests
conducted on six samples collected from the US Navy NSWC Crane, CTQ-0331 project site. The
samples were provided byTetra Tech NUS, Pittsburgh, PA. Testing was based on programs and
protocols developed by the ASTM (2001) and US EPA (2000). The toxicity of the samples was
assessed by conducting toxicity tests using the freshwater amphipod Hya/ella azteca. Assays and
supporting analyses were performed at EnviroSystems, Incorporated (ESI), Hampton, New
Hampshire.

2.0 MATERIALS AND METHODS

2.1 General Methods, Biological Evaluations

Toxicological and analytical protocols used in this program follow procedures outlined in Test
Methods for Measuring the Toxicity of Sediment-Associated Contaminants with Freshwater
Invertebrates (ASTM 2004), Methods forMeasuring the ToxicityandBioaccumulation ofSediment
associated Contaminants with Freshwater Invertebrates (US EPA 2000) and Standard Methods
for the Examination of Water and Wastewater, 20th Edition (APHA 1998). These protocols provide
standard approaches for physical and chemical analysis and for the evaluation of toxicological
effects of sediments on aquatic invertebrates. .

2.2 Test Species

H. azteca were obtained from Aquatic Research Organisms (ARO), Hampton, New
Hampshire. Organisms were approximately 8 days old at the start of the assay. Organisms were
received at ESI the day prior to starting the assays. Organisms were held in a mix of moderately
hard and nat!Jral surface water prior to the start of the assay.

Tetra Tech NUS, Inc. - NSWC Crane CTO-o331 Sediment Evaluation. June 2005.
Study Number 13373. Page 3 of 10



'--..-,-------------_ ...~----_._--- ------------

2.3 Test Samples and Laboratory Control Sediment

A total of seven (7) sediment samples from the US Navy NSWC Crane. CTO-0331 project
site were received by ESI on June 9, 2005. Once received, samples were inspected, to determine
integrity, given unique sample numbers and logged. into the laboratory sample management
database. Once logged into the sample management database samples were placed in a secure
refrigerated; 2 - 4 °C, storage area until required. A listing of sample description, collection and
receipt information is summarized in Table 1.

The amphipod assay laboratory control substrate was an artificial sediment consisting
primarily of silica sand, with approximately 2-3%, by weight, ofa field collected natural detritus. The
detritus was collected above the water line in the pond but in a damp area. The top 0.5 to 1.0 cm
of the sediment was collected. The organic detritus was mixed into the silica sand.

Overlying water was a mix of moderately hard synthetic and natural surface water. The
surface water w.as collected from Bow Lake, Strafforp, New Hampshire. Use of synthetic/natural
surface water over an artificial reconstituted water is recommended by the protocol (EPA 2000,
ASTM 2001).

2.4 HyalelJa azteca Survival and Growth Assays

The 10 day amphipod survival and growth tests were conducted according to ASTM Method
E 1706-95 (ASTM 2004) and EPA method 100.4 (EPA 2000). Endpoints of the 10 day exposure
were survival and growth, measured as dry weight. The tests were started on June 22 and
terminated on July 2, 2005. '

The site sediment and laboratory control sediment treatments consisted of 8 replicates with
10 organisms/replicate. Test vessels were 400 mL glass beakers containing approximately 100 mL
of sediment and 250 mL of overlying water. The ovenying water volume to sediment surface area
ratio was approximately 7:1. Test vessels were drilled at a consistent height above their bases and
the hole cOvered with Nytex® screen. The screened hole facilitated water exchange without
Compromising organisms. Vessels wer'e maintained in a water bath during the assay. Depth of the
water in the bath was set to be approximately 1 cm below the drain hole in the test vessel to
eliminate flow of water from the bath into the test vessel. The water bath was maintained in a
limited-access temperature controUed room. Temperatures in the room and water bath were
independently maintained at 23 ±1°C. The photoperiod in the test chamber was set at 16:8 hour
Iight:dark. Light was provided by cool white f10urescent bulbs.

One day prior to test initiation (Day -1 ), control and test sediments were sieved using a 4 mm
sieve to remove rocks, twigs, and other debris. Sediments were placed in the test vessels.
Overlying water was immediately added, and the vessels were left undisturbed overnight to settle.
Roating detritus was removed the next morning. On Day 0, organisms were added below the
water surface of each test vessel. '.

Overlying water in each replicate was renewed daily after collection of water quality data.
The volume of water added to each test chamber was approximately 500 mL or two volumes.
Water exchanges were facilitated by use of a distribution system designed to provide equal,
regulated, flow to each chamber. The system was activated manually by the addition of water
dUring the assay. '

Tetra Tech NUS, Inc. - NSWC Crane CTO-o331 sediment Evaluation. June 2005.
Study Number 13373. Page 4 of 10
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Prior to the daily overlying water renewal, temperature, specific conductance, pH, and
dissolved oxygen were measured in one replicate of each treatment. Temperature data was
collected in a surrogate test chamber collected on a hourly basis during the 10 day exposure
period. Alkalinity. and hardness of the overlying water were measured at the beginning and end
of the assay. Ammonia of the overlying water was measured daily. Water quality data are
presented in Table 4. Daily overlying water quality records are available in Appendix A Each
replicate was fed 1.0 mL of a yeast/trout chow/alfalfa suspension after the daily renewal.

After 10 days exposure, all replicates of each test treatment were terminated to collect data
for the survival and growth endpoints. Each test chamber was gently swirled to loosen the.
sediments and the test material was dumped bito an 8u stainless steel sieve with a 0.35 mm mesh
screen. The s.ediments were washed through the sieve using synthetic. moderately hard
reconstituted water and material left on the screen was sorted to recover of the organisms. This
process was continued until the entire sample was evaluated. Organisms recovered were set aside
to determine groWth. Surviving amphipods were counted and placed on tared weighing pans. Pans
were dried overnight at 70°C to obtain dry weight to the nearest 0.01 mg. The mean dry weight
of surviving org~nisms was determined to assess growth.

2.5 Statistical Analysis

Endpoints were analyzed using CETIS® (Comprehensive Environmental Toxicity
Information System) software to detennine significant differences between the test sediments and
the laboratory control sediment. Data sets were evaluated to determine normalityofdistribution and
homogeneity of sample variance. Data sets were subsequently evaluated using the appropriate
parametric or non-parametricAnalysis of Variance (ANOVA) statistic. Pair-wise comparisons were
.made using the most appropriate two sample analysis. Statistical difference was evaluated at
a=0.05. Statistical comparisons were made against the laboratory control treatment and the
project's reference site.

2;·6 Quality Control

As part of the laboratory quality control program, reference toxicant evaluations are
conducted by ESI on a regular basis for each test species. These results provide relative health
and response data while allowing for comparison with historic data sets. Results were within two
standard deviations of ESt's historic mean for the species. Results are summarized in Table 5.

2.7 Protocol Deviations

Review of data collected during this series of assays documented the follOWing deviations
from the prescribed protocol. Review of water quality parameters collected at the beginning and
end of the assays documented a greater than ·50% change in the alkalinity, hardness, and
ammonia levels of the overlying water between the start and end of the assay. Review of the water
quality data collected on the renewal water used in the assays documented that prior to being
added to the test chambers. there was less than a 50% change in concentration for the identified
parameters between the start and end of the assay. The changes reported in the test chambers
reflect the influence of the substrate on the water quality parameters. Temperature data from the
hourly data logger is unavailable due to a malfunction of the device.

It is the opinion of the study director that the protocol deviations recorded as part of a review
of the project data had no significant impact on the overall outcome of the assays.

Tetra Tech NUS, Inc. - NSWC Crane CTO-o331 Sediment Evaluation. June 2005.
Study Number 13373. Page 5 of 10
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3.0 TOXICOLOGICAL TESTING RESULTS AND DISCUSSION

Amphipod survival and growth data are summarized in Tables 2 and 3. respectively. Water
quality data collected during the assays is summarized in Table 4. Reference toxicant data is
summarized in Table 5. Support data. including copies of laboratory bench sheets, individual
endpoint summaries and statistical analysis data printouts are provided in Appendix A.

3.1 Hya/ella azteca Survival and Growth Evaluation

At the end of the 10 day exposure period, mean survival in laboratory control sediment was
88.8%. Amphipods recovered from laboratory control sediment had a mean dry weight of 0.199
mg/amphipod. The dry weight ofa representative group ofamphipods at the start of the assaywas
0.035 mg/individual. The minimum test acceptability criteria for survival in the laboratory control is

. 80%. The minimum acceptable criteria for growth is a demonstration of increased dry weight after
10 days exposure. These data indicate that the organisms were healthy and not stressed by
handling.

Amphipod survival in the project site sediments at the end of the 10-day exposure period
ranged from 86.3% to 98.8%, sites 15SD022-0006 and 15SD024-0006, respectively. Mean dry
weights of the surviving amphipods ranged from 0.178 to 0.230 mg/amphipod for sites 15S0022
0006 and 15S0024-0006, respectively. Survival and growth of the amphipods maintained in the
reference site sediment, 15S0026~006 was 93.8% and 0.215 mg/amphipod.

3.2 Hya/ella azteca Test Summary·

Review of survival data showed that after· 10 days exposure survival and growth of
amphipods maintained in the site sediments from the US Navy NSWC Crane project site was not
significantly less than survival observed in the laboratory control. Statistical comparisons of
survival made against the project reference site, 15S0026-0006, showed no statistically significant
reductions in survival for any of the project sites. Analysis <:>f growth data showed that amphip.ods
maintained in sediment from project sites 15S0022~006and 15S0023-0006 exhibited staUstically
significant lower growth as compared to the project reference site sediment.

4.0 REFERENCES
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U.s. EPA. 2000. Methods for Measuring the Toxicity andBioaccumulation ofSediment-associated
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Table 1. Sample Collection and Receipt Summary. US Navy NSWC Crane Project Site
lEcological Risk· Evaluation. Tetra Tech NUS. June 2005.

Sample Station

15S0020-0006

15S0021-0006

15S0022-0006

15S0023-o006

15S0026-0006

15S0025-0006

15S0024-0006

NA

NA

Sample Collected Sample Received

ESJ
Ref# Matrix Date Time Oate Time

001 Sediment 06107105 1215 06109105 1100

002 Sediment 06107105 1305 06109105 1100

003 Sediment 06107105 1340 06109105 1100

004 Sediment 06107105 1430 06109105 1100

005 Sediment 06107105 1435 06/09/05 1100

006 Sediment 06107105 1500 06109105 1100

007 Sediment 06107105 1510 06109105 1100

NA - Not Analyzed for toxicity.

Table 2. " Hya/ella azteca Survival Summary. US. Navy NSWC Crane Project Site
Ecological Risk Evaluation. Tetra Tech NUS. June 2005.

Mean Statistical Summary

Site ESI Survival Critical Significant
Reference Ref # (%) Oistribution Variance Statistic Value pValue Oifference

Statistical Comparison of Survival Against Laboratory Control

Lab Control -000 88.8%

15SOO20-0006 -001 88.8% Normal Equal 0.0000 1.7613 0.5000 NO

15SOO22-0006 -003 86.3% Normal Equal 0.3457 1.7613 0.3674 NO

15S0023-o006 -004 93.8% Normal Equal -0.9687 1.7613 0.8232 NO

1580026-0006 -005 93.8% Normal Equal -0.9596 1.7613 0.8254 NO

1580024-0006 -007 98.8% Normal Equal -2.4402 1.7613 0.9857 NO

Statistical Comparison of Survival Against Project Reference Site - 1550026-0006

1580026-0006 -005 93.8%

15SD020-0006 -001 88.8% Normal Equal 0.9596 1.7613 0.1768 NO

15S0022-0006 -003 "86.3% Normal Equal 1.2312 1.7613 0.1193 NO

15S0023-OO06 -004 93.8% Non-normal Equal 31.5000 0.4796 NO

15S0024-o006 -007 '98.8% Non-normal Equal 23.0000 0.8089 NO

Tetra Tech NUS, Inc. - NSWC Crane CTO-0331 Sediment Evaluation. June 2005.
StUdy Number 13373. Page 7 of 10
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Table 3. Hya/ella azteca Growth Summary. US Navy NSWC Crane Project Site
Ecological Risk Evaluation. Tetra Tech NUS. June 2005.

Mean Ory
Statistical Summary

Site ESI Weight Critical Significant
Reference Ref # (mgIamphlpod) Distribution Variance Statistic Value p Value Oifference

Statistical Comparison of Growth Against Laboratory Control

Lab Control -000 0.199

15S0020-o006 -001 0.192 Normal Equal 0.4053 1.7613 0.3457 NO

15S0022-OOO6 -003 0.178 Normal Equal 12403 1.7613 0.1176 NO

15S0023-OO06 -004" 0.184 Normal Equal 0.8745 1.7613 0.1983 NO

15SD026-0006 -005 0.215 Normal Equal -0.8540 1.7613 0.7963 NO

15S0024-o006 -007 0.230 Nomal Equal -1.9006 1,7613 0.9609 NO

Statistical Comparison of Growth Against Project Reference Site - 1550026-0006

15S0026-0006 -005 0.215

15S0020-o006 -001 0.192 Normal Equal 1.5451 1.7613 0.0723 NO

15S0022-o006 -003 0.178 Normal Equal 2.8378 1.7613 0.0066 YES

15S0023-0006 -004 0.184 Normal Equal 2.3438 1.7613 0.0172 YES

15S0024-0006 -007 0.230 Normal Equal -1.3747 1.7613 0.9046 NO

Table 4. Hya/ella azteca Water Quality Summary. US Navy NSWC Crane Project Site
Ecological Risk Evaluation. Tetra Tech NUS. June 2005.

SiteJD ESI Oay Alkalinity Ammonia Hardness pH Conductivity
Reference (mg/L) (mglL) (mg/L) (SU) (J,lmhoslcm)

MHRlPOND Day 0 <10 <0.1 26 NO NO
Oay10 <10 <0.1 23 NO ND

Lab Control -000 OayO 23 <0.1 27· 6.90 91
Oay 10 34 1.2 35 7.12 134

15S0020-0OO6 -001 Day 0 <10 <0.1 45 7.52 120

Oay10 54 <0.1 76 7.57 167

15SD022-o006 -003 Day 0 12 <0.1 38 7.71 130

Day 10 68 0.1 84 7.78 198

15S0023-0006 -004 Day 0 <10 <0.1 41 7.87 148

Day 10 57 <0.1 84 7.n 200

15S0026-0006 -005 Day 0 <10 <0.1 39 .7.74 104
Oay 10 28 <0.1 59 7.53 148

15SD024-0006 -007 Day 0 13 0.2 41 7.67 140

Day 10 73 <0.1 100 7.87 205

Comments: ND- No data available for this parameter.

Tetra Tech NUS, .Inc. - NSWC Crane CTO-0331 Sediment Evaluation. June 2005.
Study Number 13373. Page 8 of 10
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TABLE 5. Reference Toxicant Evaluation. US Navy NSWC Crane Project Site Ecological
Risk Evaluation. Tetra Tech NUS. June 2005.

Species Start Date

REFERENCE TOXICANT EVALUATION
(Results are expressed as IJglL Cadmium)

LC-50 Historic Number of ±1 Std
Mean Tests Deviation

±2 Std
Deviation

H. azteca 06/22/05 0.0020 0.013 43 0.030 0.059.

Note: Reference toxicant testing was conducted at ESI. The historic mean for survival represents the mean
determined from the ESI-conducted reference toxicant testing database.

Tetra Tech NUS, Inc. - NSWC Crane CTO-0331 Sediment Evaluation. JLine 2005..
Study Number 13373. . Page 9 of 10
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H. azteca 10 DAY EXPOSURE SEDIMENT ASSAY

STUDY # . CLIENT: OVERLYING WATER: START DATE:
13373 TINUS MHRlPOND 06/22/05

LC(~ ~cot rOC>
DO SIC .pH TEMP DO. SIC pH . "'TEMP DO SIC pH TEMP

DAY (mg/L) (umhas/cm) (SU) (0C) {m9iIl}' (umhos/an) (SU) '. (0C) (mglL) (umhos/an) (SU) (OC)

0 7."lr ql '.~O Ll( "~'.":2. lui>" ~Y7: ~2 'Ll.f . ~.4 -l:,o 7..7/ tl.(: ~~ .
1 Lt.~ 'Zi ~.e7 2..t.J 7~) ZoB. 1.1~ l.\J ~, I . ZI1- '7,CiCJ 24
2 6.3 f'-l s '-.'< 3 -'2..~ 7. f) ll"\ 1.1J l.~ 7,l.,i 2.40\ 7..11.. 1.-3
3 ,/;,;)- :Pl7 7do .J1.I (p.() .ti ~() .-1,..,t.I .~'J c·- G.,tj $hI 7f1f;" dS
4 l,. I l-rt.( j.l't z.~ t;,,~ 1..:L8 '7.~3 z...~ 1,,8 1.;78 I. till ~S-

5 {,., /?J(, 1·"r1 2.S- 7:' '-ZoO ,&-oq z.s- 1.0 '2..'"10 84'" ~~

6 (" , laO - 7.1-;- 2.'/ to.'J 200 /:78 ~S- 7. I 235- 7.'A 2..r

7 G,.(, Iff> 7.1..&:> ~~ 7· () 1St! ,...,,, 'lS- i·O 'lIL 7.93 lr

8 5r'i (!.Cf ;:1 , z.~ L·· L l 1\ 'Z. 7.,,~ 2..~ lD.g 2,.~~ "7 .. !1') 'Z~

9 (..«{ rz..3 1·)~ 2'-/ t..(, '77 7·&3 7.. '-I . (,.q 1,1'1 B.O'S le.t
10 "?8 I~V I~ f 1"2 ,211 b'?{ l~+ h-li1- ,Jtt 2../ l'H3 :J..:,g ,,2«/

DO SIC pH TEMP DO SIC pH TEMP
DAY (mgJL) (umhos/em) (SU) ("C) (mg/L) (umhoslan) (SU) (OC)

-Oo~ -DOS Water
Quality

Station #

SIC Meter
#

"H20
fed DATE INIT

(,

)
7 ___

I

r
Date & Initial Chemistry Sampling

23 CTwo Volume addltrons Dally

DAY 0 DAY 0 DAY 10
Alkalinity, Hardness &Ammonia in each Alkalinity, Hardness & Ammonia in each .

Alkalinity, Hardness &Ammonia in MHRlPOND treatment treatment

1l,n. B~. . - . .FEED 1 mL of YCT food mIXture/replicate



H. azteca 10 DAY EXPOSURE SEDIMENT ASSAY

STUDY #
13373

DAY

0

2

3

4 "7.
5 1·'("
6 1.0
7 1·1
8 7. ,

9 1·«.(
0 ".6

.-007

CLIENT:
TINUS

SIC Meter "H20
# fed DATE INIT

Date & Initial Chemistry Sampling

23 CTwo Volume additions Dally

DAY 0 DAY 0 DAY 10
Alkalinity, Hardness & Ammonia In each Alkalinity, Hardness & Ammonia in each

Alkalinity, Hardness & Ammonia in MHRlPOND treatment treatment

\br~ 'g~
O' .FEED 1 mL of YCT food mixture/replicate

"., .
. ",:.,4



STUDY: 13373
CLIENT: Tetra Tech NUS, Inc.

PROJECT: NSWC CRANE· CTO·0331
TASK: H. azteeR 10 Day Survival and Growth
DATA: Survival

START DATE: 06122105
DATE ENDED: 07/02105

Day 10 Mean%. Significant

Project Site Replicate Larvae Surviving Percent Survlvall Statistic Critical p Value Difference in
@ Slart Organisms Survival Site Distribution Variance Value Survival

Lab Control A 10 8 80.0% 88.8%
B 10 ·10 100:0%
C 10 9 90:0%
0 10 8 80.0%
E 10 9 90.0%
F 10 10 100.0%
G 10 7 70.0%
H 10 10 100.0%

1550020.0006 ·A 10 7 70.0% 88.8% . Normal Equal ·0.0000 1.7613 0.5000 NO Lab
ESI-001 B 10 9 90.0% . Normal Equal 0.9596 1.7613 0.1768 NO 1550026

C 10 10 100.0%
0 10 10 100.0%
E 10 8 80.0%
F 10 8 80.0%
G 10 9 90.0%
H 10 10 100.0%

1550022-0006 A 10 8 80.0% 86.3% Normal Equal 0.3457 1.7613 0.3674 NO Lab
ESI·003 B 10 8 80.0% Normal Equal 1.2312 1.7613 0.1193 NO 1550026

C 10 10 100.0%
0 10 9 90.0%
E 10 8 80.0%
F 10 10 100.0%
G 10 6 60.0"/.
H 10 10 100.0%

1550023-0006 A 10 9 90.0% 93.8% Normal Equal -0.9687 1.7613 0.8254 NO Lab
ESI·004 B 10 7 70.0% Non-normal Equal 31.5000 0.4796 NO 1550026

C 10 10 100.0%
0 10 10 100.0%
E 10 10 100.0%
F 10 10 100.0%
G 10 10 100.0%
H 10 9 90.0%

1550026-0006 A 10 10 100.0% 93.8% Normal Equal -0.9596 1.7613 0.8232 NO Lab
ESI-005 B 10 10 100.0%

C 10 10 100.0%
0 10 10 100.0%
E 10 8 80.0%
F 10 10 100.0%
'G 10 8 80.0%
H 10 9 90.0%

1550024-0006 A 10 10 100.0% 98.8% Normal Equal -2.4402 1.7613 0.9857 NO Lab
ESI-007 B 10 9 90.0% Non-normal Equal 23.0000 0.8089 NO 1550026

C 10 10 100.0%
0 10 10 100.0%
E 10 10 100.0%
F 10 10 100.00/0
G 10 10 100.0%
H 10 10 100.0%

~... .;..~'"l.:oo·.·.lr:~",,:u;,:::~~l"JJ::f""', ;·.:.·...~·...I';..I:'".-· .... ~·_";.·.:·.:.· .•ri'Mlt7n~tz.·~ .• ·.··~·.·'>"'" :..,:-.•.." ...'>·.,.,', .... ·..I-r~~,.. ...• .....(' .... " . ...••.• : .. -.. .' , • " .....................~- ...........-..-.-...._..._..~- _.__. -_ ...._..._.-------.._--_. -_._.---_ ..__ ..



ESI STUDY #--:--~13~37=-3" _
Hyalella azteca SEDIMENT ASSAY

DAY10'.

SAMPLE 10 TIME #L1VE ADULTS COMMENTS
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DAY10:

ESI STUDY #_--:.1.=.,:33"'-'-7-=..3 _
Hyalella azteca SEDIMENT ASSAY

SAMPLEID TIME #L1VE ADULTS COMMENTS

m3f-\ (66L 8
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ESI STUDY #_---'1=33=7~3'__· _
Hyalella azteca SEDIMENT ASSAY

DAY10:

SAMPLE 10 TIME #L1VE ADULTS COMMENTS
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DATE: =--==ifY-YO~1=l.-----------------



DAY10:

ESI STUDY #__1.=...;:3=3~7=-3__--'-- _
Hyalella azteca SEDIMENT ASSAY

SAMPLE n) TIME #LIVE ADULTS COMMENTS
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CETIS Test Summary
Hyalella 10-d Survival and Growth Sediment Test

Report Date:

Link:

Page 1 of 1

05 Jul~5 11 :42 AM

09-7361-7778

EnviroSystems, Inc.

Proportion Survived Sumr:nary

Sample Code Reps MElan Minimum Maximum SE SO CV

13373-000 8 0.88750 0.70000 1.00000 0.03981 0.11260 12.69%

13373-005 8 0.93750 0.80000 1.00000 0.03239 0.09161 9.77%

13373-001 8 0.88750 0.70000 1.00000 0.03981 0.11260 12.69%

13373-003 8 0.86250 0.60000 1.00000 0.04978 0.14079 16.32%

13373-004 8 0:93750 0.70000 1.00000 0.03750 0.10607 11.31%

13373-007 8 0.98750 0.90000 1.00000 0.01250 0.03536 3.58%

Proportion Survived Detail

Sample Code Rep 1 Rep2 Rep 3 Rep 4 RepS Rep6 Rep 7 Rep 8

13373-000 0.80000 1.00000 0.90000 0.80000 0.90000 1.00000 0.70000 1.00000

13373-005 1.00000 1.00000 1.00000 1.00000 0.80000 1.00000 0.8oo0a 0.90ooa

13373-001 0.70000 0.90000 1.00000 1.00000 0.80000 0.80000 0.90000 1.00000

13373-003 0.80000 0.80000 1.00000 0.90000 0.80000 1.00000 0.60000' 1.00000

13373-004 0.90000 0.70000 1.00000 1.00000 1.00000 1.00000 1.00000 0.90000

13373-007 1.00000 0.90000 1.00000 1.00000 1.00000 1.aOOOO 1.00000 1.00000

000-148-126-2 CETISlM v1.026C Analyst: _ Approval: _



Hyalella azteca Assay
GROWTH DATA

STUDY NUMBER:__--:1=3=.;37;....;::3,- CLIENT: ITNUS

ESI
SAMPLE 'H. azleca + FOIL

ID

o .''2.0 1 Ll,o

D.'UJ L
c a·1JO«.{'l

-(0 )
0 O.. lo%S3

6·, Lotto

F o· 1...0 (s'l S
,G O· La g~

H o. 'lD'1 (-:>

c>. Z.o? 5 5' i

O· 20 gos
~

B .;

C f). Zo "6Z<=,

.~ 0(')' 0 6. t:..o if 0 '3

6. '2.0 T7Ce.

F (j. 2..o~lS

G C'.2.oKt.(l
6. LG' '3 K

"

NOTES:, _

ESI
SAMPLE FOIL TARE H. azteca + FOIL

10 REP WEIGHT (g) (g)

A o .2...0 <jS S '\ ~."::IJn..:}o
B (}.Zc~'-\l b.:l'IO I </

C o. 'Lett\ ~ 1o•.:l/0~5 .

Lab
D €). '2.0 ~ 2.~ b,:;tOq5~

E (;.20" <i'i b,~"qql

F o.2.oC(ol r,.;;l/ IlJ)

G b. 2oQS5 b.,J. il3'l

H ' (). 1.0 goo b.~ In 1'1

A 0· '2~r t;y v,.::Jn<J,tJ',-
b. z..o~)B k,l.;;!O"15"

C 0.:2..0 <g'lf o. :J./() '14

0 O. 20 <&~z... b.~ !(Jf,?

...-{)0l
F' D. 20 ~ <at h . ..J. 1"'1.:,,

F o . '2..0 ~ loon... b.;:).iII ::Hl

G f).l.o ~LP... O·::J.112;;l.

H O. Z.O&Tl.. IrJ. ::Jlm/S

A 6. 20 <{~ l b, ;J.iI l/ Jl

B 0, 7...o~tl O.:::HIlJ. "

C O. 20 ~,~ b. :lin;).!?

D e>. 2-0 ~ '5 I b.-:liOlb

-007 F' 0,20"17& In. -:l1'l92,r)

F 0, '2.0 ~IS In. ::In''l 7'7

G OI'U>~33 ().'l()'1~{~

H o. 7...0~"H n,.:JOQ".3

A O. '2..0 glf~ 1'l.':J./1J 110/

B e;,'1...~ ~5/ 0·:2 io I g

C o. ~'15") O·:lOLJ,o

_'ooi 0 0.1.0 (10 O,;UH3?1

o,2~1>c.{O' 0.1Inn:1F' -
F o· "Z..O'" 'Sol ".~oq"l

G 0, 'lC>1 '6'\ n,. J (J 'i/A/A

H 0, 1.0 ~o~ D...J~q-9..2

RECORDED BY: ~~ I~

DATE: '1\v\O~ i'J. Idll{
I
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STUDY NUMBER:
HyaleJla azteca Assay

13373 CLIENT: TINUS

MEANORY
WEIGHT

TARE NET PER
WEIGHT H. Bzteca + WEIGHT H. azleca

ESI SAMPLE 10 . REP (Gl FOIL (G) (MG) # H. azlecB (MGI

A 0.;;10930 O.;Jf) g" '1

B
O.J.o~'>J P·:2088R

START ORGANISMS .
C o,J,09IJo p.;J.O'1I3

0"
o.~lJaOd. O·:U;83'1

RECORDED BY: r ~

DATE: . "!»-~5" t,6~105

NOTES: -----------------------
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CETIS Test Summary
Hyalella 10-d Survival and Growth Sediment Test

Report Date:

. Link:

Page 1 of 1

05 Jul-05 4:42 PM

09-7361-7778

EnviroSyslems, Inc.

Mean Dry Weight-mg Summary

Sample Code Reps Mean Minimum Maximum SE SO CV

13373-000 8 0.19875 0.12000 0.26000 0.01481 0.04190 21.08%

13373-005 8 0.21375 0.16000 0.24000 0.00944 0.02669 12.49%

13373-001 8 0.19125 0.13000 0.23000 0.01109 0.03137 16.40%

13373-003 8 0_17750 0.15000 0.22000 0.00861 0.02435 13.72%

13373-004 8 0.18375 0.16000 0.23000 0.00865 0.02446 13.31%

13373-007 8 0.23125 0.20000 0.27000 0.00854 0.02416 10.45%

Mean Dry Weight-mg Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 RepT Rep 8

13373-000 0.20000 0.19000 0.12000 0.17000 0.23000 OOסס0.2 0.26000 0.22000

1337~05 0.20000 0.22000 0.23000 0.24000 0.16000 0.20000 0.24000 0.22000

13373-001 0.22000 0.13000 0.20000 0.18000 0.20000 0.23000 0.20000 0.17000

13373-003 0.20000 .0.22000 0.16000 0.18000 0.19000 0.16000 0.16000 0.15000

13373-004 0.19000 0.23000 0.16000 0.16000 0.16000 0.18000 0.19000 0.20000

13373-007 0.20000 0.24000 0.24000 0.27000 0.23000 0.22000 0.25000 0.20000

000-148--126-2 CETlsTM vl.026C Analyst: _ Approval:. _
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

Page 3 of 9

05 Jul-05 4:42 PM

09-3877-9397

Hyalella 10-d SurvIval and Growth Sediment Test EnviroSystems, Inc.

Endpoint Analysis Type Sample link Control Link Data Analyzed Version

Mean Dry Weight-mg Comparison 09-7361-7778 09-7361-7778 05 Jul-05 4:40 PM CETISv1.026

Method Alt H Data Transfonn Z INOEL LOEL Toxic Units ChV MSDp IEqual Variance t C>T Untransformed N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.Ol)

Variances Variance Ratio 1.78403 8.88539 0.46267 Equal Variances

Distribution Shapiro-Wnk W 0.95833 0.84420 0.60307 Normal Distribution

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P Level Decision(O.05)

Between 0.000225 0.000225 1 0.16 0.69138 Non-Significant Effect

Error 0.019175 0.0013696 14

Total 0.01940000 0.0015946 15

Group Comparisons

Sample vs Sample Statistic Critical PLevel MSD Decision(O.05)

13373-000 13373-001 0.40531 1.76131 0.3457 0.03259 Non-8ignilicant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-000 8 0.19875 0.12000 0.26000 0.04190

13373-001 8 0.19125 0.13000 0.23000 0.03137

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

13373-000 0.20000 O~19000 0.12000 0.17000 0.23000 0.20000 0.26000 0.22000

13373-001 0.220QO 0.13000 0.20000 0.18000 0.20000 0.23000 0.20000 0.17000

Graphics
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!
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0.06- I0.25

~ ! 11 0.&1- i 0
Q

0.20- Ii I Q
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0.02 ~~

I Il;- as ...__~-___.......____c. ~'=--~__..___._.__._....g us- 0.00
c c o I

III ~ 0
Z

0.1ll-
-om: 0

0
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-0.06- 0

0.00 -0. n
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sample Code RanIcl15

000-148-126-2 CETISno v1.026C Analyst: _ Approval:, _



STUDY: 13373
CLIENT: Tetra Tech NUS, Inc.

PROJECT: NSWC CRANE· CTO-0331
TASK: H. amea 10 Day Survival and Growth
DATA: Growth· Dry Weight

START DATE: 06122105'
DATE ENDED: 07102105

START WEIGHT: 0.035 mg
Site

Total Mean Mean Significant
Tare Total Dry Number Dry Dry Statistic Cntical p Value Difference In

Project Site Replicale Weight Weight Weight Larvae Weight Weight Dlslrlbutlon Variance Value Survival
(mg) (mg)

Lab Control A 0.20859 0.21020 0.00161 8 0.20 0.199
B 0.20841 0.21014 0.00173 9 0.19
C 0.20915 0.21025 0.00110 9 0.12
D 0.20823 0.20959 0.00136 8 0.17
E· .0.20784 0.20993 0.00209 9 0.23
F 0.20907 0.21103 0.00196 10 0.20
G 0.20955 0.21139 0.00164 7 0.26
H 0.20800 0.21017 0.00217 10 0.22

1550020-0006 A 0.20754 0.20910 0.00156 7 0.22 0.192 Normal Equal 0.4053 1.7613 0.3457 NO
ESI-001 B 0.20835 0.20956 0.00121 9 0.13 Normal Equal 1.5451 1.7613 0.0723 NO

C 0.20871 0.21074 0.00203 10 0.20
0 0.20892 0.21067 0.00175 10 0.18
E .0.20887 0.21045 0.00158 8 0.20
F 0.20842 0.21028 0.00186 8 0.23
G 0.20942 0.21122 0.00180 9 0.20
H 0.20872 0.21045 0.00173 10 0.17

1550022-0006 A 0.20991 0.21148 0.00157 8 0.20 0.178 Normal Equal 1.2403 1.7613 0.1176 NO
ESI-003 B 0.20887 0.21065 0.00178 8 0.22 Normal Equal 2.8378 1.7613 0.0066 YES

C 0.20868 0.21028 0.00160 10 0.16
D 0.20851 0.21016 0.00165 9 0.18
E 0.20778 0.20930 0.00152 8 0.19
F 0.20815 0.20977 0.00162 10 0.16
G 0.20833 0.20926 0.00093 6 0.16
H 0.20841 0.20993 0.00152 10 0.15

155D023-o006 A 0.20846 0.21014 0.00188 9 0.19 0.184 Normal EqUal 0.8745 1.7613 0.1983 NO
ESI-004 B 0.20857 0.21018 0.00161 7 0.23 Normal Equal 2.3438 1.7613 0.0172 YES

C 0.20753 0.20910 0.0015'7 10 0.16
D 0.20770 0.20933 . 0.00163 10 0.16
E 0.20840 0.21002 0.00162 10 0.16
F 0.20757 0.20941 0.00184 10 0.18
G 0,20780 0.20966 0.00186 10 .0.19
H 0,20808 0.20992 0.00184 9 0.20

1550026·0006 A 0,20740 0.20942 0.00202 10 0.20 0.215 Normal Equal ·0.8540 1.7613 0.7963 NO
ES/·005 B 0.20828 0.21050 0.00222 10 0.22

C 0.21049 0.21278 0.00229 10 0,23
D 0,20833 0,21072 0.00239 10 0.24
E 0.20901 0,21032 0.00131 8 0.16
F 0.20815 0.21011 0.00196 10 0.20
G 0.20899 0.21094 0.00195 8 0.24
H 0.20710 0.20911 0.00201 9 0.22

155D024-0006 A 0.20755 0.20954 0.00199 10 0.20 0.230 Normal Equal -1.9006 1.7613 0.9609 NO
ESI-007 B 0.20803 0.21017 0.00214 9 0.24 Normal Equal -1.3747 1.7613 0.9046 NO

C 0.20826 0.21066 0.00240 10 0.24
D 0.20903 0.21168 0.00265 10 0.27
E 0.20776 0.21007 0.00231 10 0.23
F 0.20815 0.21031 0.00216 10 0.22
G 0.20847 0.21097 0.00250 10 0.25
H 0.20638 0.20837 0.00199 10 0.20
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Hyalella 10·d Survival and Growth Sediment Test EnviroSystems, Inc.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Proportion Survived Comparison 09-7361-7778 09-7361-7778 05 Jut-0511:41 AM CETISvl.026

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSDp IMann-Whitney U C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decislon(O.Ol)

Variances Variance Ralio 5.93016 .8.88539 0.03162 Equal Variances

DistJibution Shapiro-Wilk W 0.79299 0.84420 0.00145 Non-nannal Distribution

ANOVATable

Source Sum of Squares Mean Square OF FStatistic PLevel Decislon(O.05)

Between 0.0232360 0.0232360 1 2.02 0.17714 Non-Significant Effect

Error 0.1610529 0.0115038 14

Tolal 0.18428889 0.0347398 15

Group Comparisons

Sample vs Sample Statistic • Critical P Level Ties Oecision(0.05)

13373-005 13373-007 23 0.8089 3 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-005 8 0.93750 0.80000 1.00000 0.09161 1.31543 1.10715 1.41202 0.14031

13373-007 8 0.98750 0.90000 1.00000 0.03536 1.39164 124905 1.41202 0.05762

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS Rep 6 Rep 7 RepS Rep 9 Rep 10

13373-005 1.00000 1.00000 1.00000 1.00000 0.80000 1.00000 0.80000 0.90000

13373-007 1.00000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

Page 2 of 9

05 Ju1-0511:42 AM

02-6076-2937

Hyalella 10-d Survival and Growth Sediment Test EnviroSyslems, Inc.

Endpoint Analysis Type Sample link Control Link Dale Analyzed Version

Proportion Survived Comparison 09-7361-7778 09-7361-7778 05 Jul-05 11:41 AM CETISv1.026

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSOp IEqual Variance t C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.Ol )

Variances Variance Ralio 1.15934 8.88539 0.65035 Equal Variances

Distribution Shapiro·Wilk W 0.69755 0.84420 0.07356 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05)

Between 0.0232360 0.0232360 1 0.94 0.3491 t Non-Significant Effect

Error 0.3466339 0.0247596 14

Total 0.36986~88 0.0479956 15

Group Comparisons .

Sample vs Sample Statistic Critical P Level MSD Decision(0.05)

13373-000 13373·004 -0.9687 1.76131 0.8254 0.13857 Non-Significant Effect

Data Summary Original Data . Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO
13373-000 8 0.88750 0.70000 1.00000 0.11260 1.24245 0.99116 1.41202 0.16305

13373-004 8 0:93750 0.70000 1.00000 0.10607 1.31867 0.99116 1.41202 0.15143

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep8 Rep9 Rep10

13373-000 0.80000 1.00000 0.90000 0.80000 0.90000 1.00000 0.70000 1.00000

13373-004 0.90000 0.70000 1.00000 1.00000 1.00000 1.00000 1.00000 0.90000
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

Page 3 of 9

05 Jul-05 11:42 AM

07-7297-5136

Hyalella 10·d Survival and Growth Sediment Test EnviroSyslems. Inc.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Proportion Survived Comparison 09-7361-7776 09·7361-7776 05 Jul-05 11 :41 AM CETISvl.026

Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp

Equal Variance t C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.01)

Variances Variance Ratio 1.35042 8.88539 0.70185 Equal Variances

Distribution Shapiro-Wilk W 0.88148 0.84420 0.04042 Normal Distribution

ANOVATable

Source Sum of Squares Mean Square OF F Statistic PLevel Declsion(O.05)

Between 0.0213036 0.0213036 1 0.92 0.35356 Non-Significant Effect

Error 0.3239197 0.0231371 14

Total 0.34522.326 0.0444407 15

Group ComparisonS

Sample vs Sample Statistic Critical P level MSO Declslon(O.05)

1337~00 13373-005 -0.9596 1.76131 0.8232 0_13396 Non-5ignificant Effect

Data Summary Original Data Transformed Data

Sample Code Coilnt Mean Minimum Maximum SO Mean Minimum Maximum SD
13373-000 8 0.88750 0.70000 1.00000 0.11260 1.24245 0.99116 1.41202 . 0.16305

13373-005 8 0.93750 0.80000 1.00000 0.09161 1.31543 1.10715 1.41202 0.14031

Data Detail

Sample Code Rep 1 Rep2 Rep3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep1D

13373-000 0.80000 1.00000 0.90000 0.80000 OOסס0.9 1.00000 0.70000 OOסס0_1

13373-005 1.00000 1.00000 1.00000 1.00000 0.80000 1.00000 ·0.80000 0.90000
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CETIS Analysis Detail.

Comparisons:

Report Date:

Analysis:

Page 4 01 9

05 Jut·05 11:42 AM

1()..1763-2606

Hyalella 10·d Survival and Growth Sediment Test EnviroSystems. Inc.

Endpoint Analysis Type Sample link Control Link Date Analyzed Version

.Proportion Survived Comparison 09-7361-7778 09·7361-7778 05 Jul-0511:41 AM CETISvl.026

Method Alt H . Data Transfonn Z INOEL LOEL Toxic Units ChV MSDp IEqual Variance t C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.Ol)

Variances Variance Ratio 1.40026 8.88539 0.66606 Equal Variances

DtstrlbuUOn Shaplro-Wilk W 0.89950 0.84420 0.07909 Normal Oistlibution

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.OS)

Between 0.0038123 0.0038123 1 0.12 0.73474 Non-Significant Effect

Error 0.4467036 0.0319074 14

Total 0.45051?98 0.0357197 15

Group Comparisons

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS)

13373-000 13373-003 0.34566 1.76131 0.3674 0.15731 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean MInImum MaxImum SD Mean Minimum Maximum 50
13373-000 8 0.88750 0.70000 OOסס1.0 0.11260 124245 0.99116 1.41202 0.16305

13373-003 8 0.86250 OOסס0.6 1.00000 0.14079 1.21158 0.88608 1.41202 0.19295

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS Rep 9 Rep 10

13373-000 0.80000 1.00000 0.90000 0.80000 0.90000 1.00000 0.70000 1.00000

13373-003 0.80000 0.80000 1.00000 0.90000 0.80000 1.00000 0.60000 1.00000
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CETIS Analysis Detail

Comparisons;

Report Date:

Analysis:

Page 6 of 9

05 Jul-05 11:42 AM
12-8037-4897

Hyalella 10-<1 Survival and Growth Sediment Test EnviroSystems. Inc.

Endpoint Analysis Type S'ample Link Control Link Date Analyzed VersIon

Proportion Survived Comparison 09-7361-7778 09-7361-7776 05 Jul-05 11 :41 AM CETISv1.026

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSDp

1Equal Variance t C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Declslon(O.Ol)

Variances Variance Rallo 1.00000 .6.86539 1.00000 Equal Variances

Distribution Shapiro-Wilk W 0.84846 0.84420 0.01174 Normal Distribution

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P Level O8«:1510n(0.05)

Between 0 0 1 0.00 1.00000 Non-5ignificant Effect
Error 0.3722125 0.0265866 14

Total 0.37221253 0.0265866 15

Group Comparisons

Sample V5 Sample Statistic Critical P Level MSD Oeci5ion(0.05)

13373-000 13373-001 0 1.76131 0.5000 0.14359 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-000 6 0.66750 0.70000 1.00000 0.11260 1.24245 0.99116 1.41202 0.16305

13373-001 8 0.88750 0.70000 1.00000 0.11260 1.24245 0.99116 1.41202 0.16305

Data Detail

Sample Code Repl Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 RepS Rep 9 Rep 10

13373-000 0.80000 1.00000 0.90000 0.80000 0.90000 OOסס1.0 0.70000 1.00000

13373-001 0.70000 0.90000 1.00000 1.00000 0.80000 0.80000 0.90000 1_00000
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

Page 6 of 9

05 Jul-05 4:42 PM

13-0305-7984

Hyalella 10-d Survival and Growth Sediment Test EnviroSystems, Inc.

Endpoint Analysis Type Sample link Control Link Date Analyzed Version

Mean Dry Weight-mg Comparison 09-7361-7778 09-7361-7778 05 Jul-05 4:41 PM CETISvl.026

Method Alt H Data Transform Z INOEL lOEl Toxic Units ChV MSDp IEqual Variance I C>T Unlransformed N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.Ol)

Variances Variance Ratio 2.96084 8.88539 0.17542 Equal Variances

Distribution Shapiro-Wilk W 0.96709 0.84420 0.75485 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic' P Level Decision(0.05)

Between 0.0018063 0.0018063 1 1.54 0.23524 Non-Significant Effect

Error 0.0164375 0.0011741 14

Total 0.01824375 0.0029804 15

Group Comparisons

Sample vs Sample Statistic Critical P Level M5D Decision(0.05)

13373-000 13373-003 1.24032 1.76131 0.1176 0.03018 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum 50

13373-000 8 0.19875 0.12000 0.26000 0.04190

13373-003 8 0.17750 0.15000 022000 0.02435

Data Detail

Sample Code Rep 1 Rep2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

13373-000 020000 0.19000 0.12000 0.17000 0.23000 0.20000 0.26000 022000

13373-003 0.20000 0.22000 0.16000 0.18000 0.19000 0.16000 0.16000 0.15000
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CETIS Analysis Detail

,Comparisons:

Report Date:

Analysis: .

Page 4 of 9
05 Jul'{)5 4:42 PM

10-9391-6513

Hyalella 100 d Survival and Growth Sediment Test EnviroSystems, Inc.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Mean Dry Weight-mg Comparison 09-7361-7778 09-7361-7778 05 Jul-05 4:41 PM CETISv1.026

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSOp

IEqual Variance t C>T Untransformed N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decislon(O.01)

Variances Variance Ratio 2.93433 6.88539 0.17887 EqualVarlances

Distribution Shapiro-Wilk W 0.96270 0.84420 0.67838 Normal Distribution

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P Level Deeision(O.OS)

Between 0.0009 0.0009 1 0.76 0.39659 Non-Significant Effect

Error 0.016475 0.0011768 14

Total 0.01737.5 0.0020768 15

Group Comparisons

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS)

13373-000 13373-004 0.87453 1.76131 0.1983 0.03021 Non-Significant Effecl

Data Summary Original Data Transformed Data

SampteCode Count Mean· Minimum Maximum SO Mean Minimum Maximum SO

13373-000 8 0.19875 0.12000 0.26000 0.04190

13373-004 8 0.18375 0.16000 0.23000 0.02446

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS RepS Rep 7 RepS Rep 9 Rep 10

13373-000 0.20000 0.19000 0.12000 0.17000 0.23000 0.20000 026000 0.22000

13373-004 0.19000 0.23000 0.16000 0.16000 0.16000 0.18000 0.19000 0.20000
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:.

Page 9 of 9

05 Jul·05 4:42 PM

16-570Q.9772

Hyale'Ua 10-d Survival and Growth Sediment'Test EnviroSystems, Inc.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Mean Dry Weight-mg Comparison 09-7361-7778 09-7361-7778 05 Jul-05 4:40 PM CETISv1.026

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSDp

IEqual Variance t C>T Untransformed N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level D!'cision(O.Ol)

Variances Variance Ratio 2.46366 S.88539 0.25717 Equal Variances

Distribution Shaplro-Wilk W 0.95350 0.84420 0.52384 Normal Distribution

ANOVATable

Source Sum'of Squares Mean Square OF F Statistic Plevel Decision(D.DS)

Belween 0.0009 0.0009 1 0.73 0.40746 Non-Significant Effect

Error 0.017275 0.0012339 14

Total 0.01817.5 0.0021339 15

Group Comparisons

Sample vs Sample . Statistic Critical P Level MSD Decision(D.05)

13373-000 13373-005 -0.8540 1.76131 0.7963 0.03094 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-{)00 8 0.19875 0.12000 0.26000, 0.04190

13373-{)05 8 0.21375 0.16000 024000 0.02669

Data Detail

Sample Code Rep 1 Rep 2 Rep3 Rep 4 Rep 5 Rep 6 Rep7 RepS Rep9 Rep 10

13373-000 020000 0.19000 0.12000 0.17000 0.23000 0.20000 0.26000 0.22000

13373·005 020000 022000 0.23000 0.24000 0.16000 0.20000 0.24000 0.22000
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CETIS Analysis Detail
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Comparisons:
Report Date:
Analysis:

Page 7 of 9
05 Jul-DS 4:42 PM

15-1635-5540
HyaleJla 10-d Survival and Growth Sediment Test

EnviroSystems, Inc.
Endpoint Analysis Type Sample link Control Link Date Analyzed VersionMean Dry Weight-mg Comparison 09-7361-7776 09·7361-7776 05 Jul-oS 4:41 PM CETISvl.026
Method Alt H Data Transform Z /NOEL LOEL Toxic Units ChV MSDp IEqual Variance t C>T Untransforrned N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Dccisioh(O.01)
Variances Variance Ratio 3.00612 8.88539 0.16971 Equal Variances
Distribution Shapiro-Wilk W 0.96888 0.84420 0.78547 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Oecislon(O.OS)
Between 0.004225 0.004225 1 3.61 0.07815 ·Non-$ignificant Effect
Error 0.016375 0.0011696 14
Total 0.0206 0.0053946 15

Group Comparisons

Sample vs Sample Statistic Critical P level MSD Declsion(O.05)
13373-000 13373-007 -1.9006 1.76131 0.9609 0.03012 Non-Significant Effect

Data Summary . Original Data Transformed Data
sample Code Count Mean Minimum Maximum SD Mean Minimum Maximum SD13373-000 8 0.19875 0.12000 0.26000 0.04190
13373-007 8 0.23125 0.20000 0.27000 0.02416

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep? RepS Rep 9 Rep 1013373-000 0.20000 0.19000 0.12000 0.17000 0.23000 0.20000 0.26000 0.22000
13373-007 020000 0.24000 0.24000 0.27000 0.23000 - 022000 0.25000 0.20000
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

PageSof 9

OS Jul-0S 4:42 PM

11-9429-4219

HyaleJla 10-d Survival and Growth Sediment Test EnvlroSystems, Inc.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Mean Dry Weight-mg Comparison 09-7361-7778 09-7361-7778 05 Jul-05 4:41 PM CETISv1.026

Method Alt H Data Transform Z INOel
LOEL Toxic Units ChV MSDp

IEqual Variance I C>T Unlransformed N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Declslon(0.01)

Variances Variance Ratio 1.38095 8.88539 0.68092 Equal Variances

Distribution Shapiro-Wilk W 0.91050 . 0.84420 0.11870 Normal Distribution

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05)

Between 0.002025 0.002025 1 2.39 0.14462 Non-Significant Effect

Error 0.011875 0.0006482 14

Tolal 0.01390000 0.0026732 15

Group Comparisons

Sample vs Sample Statistic Critical P Level MSD Decislon(O.05)

13373-005 13373-<l01 1.54511 1.76131 0.0723 0.02565 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-005 8 0.21375 0.16000 0.24000 0.02669

13373-001 8 0.19125 0.13000 023000 0.03137

Dam Demi!

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep8 Rep 9 Rep 10

13373·005 0.20000 0.22000 0.23000 0.24000 0.16000 0.20000 0.24000 0.22000

13373-001 0.22000 0.13000 0.20000 0.18000 0.20000 0.23000 0.20000 0.17000

Graphics
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

Page 8 of 9

05 Jul-05 4:42 PM

15-8564-0974

Hyalella 10-d Survival and Growth Sediment Test EnviroSystems, Inc.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Mean Dry Weight-mg Comparison 09-7361-7778 09-7361-7778 05 Jul-05 4:41 PM CETISvl.026

Method All H Data Transform Z INOEL LOEL Toxic Units ChV MSDp IEqual Variance t C>T Untransfonned NlA

ANOVA ASsumpilons

Attribute Test Statistic Critical P Level Declsion(O.Ol)

Variances Variance Ratio 1.20181 6.88539 0.81458 Equal Variances

DlsbibuJion Shapiro-Wilk W 0.96524 0.84420 0.72281 Nonnal Distribution

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P Level Declslon(O.OS)

Between 0.0052563 0.0052563 1 '8.05 0.01316 Significant Effect

Error 0.0091375 0.0006527 14

Total 0.01439.375 0.0059089 15

Group Comparisons

Sample vs Sample Statistic Critical P Level MSD Decision(O.OS)

13373-005 13373-003 2.83784 1.76131· 0.0066 0.0225 Significant Effec~

Data Summary Original Data Transfonned Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-005 8 0.21375 0.16000 0.24000 0.02669 .

13373-003 8 0.17750 0.15000. 0.22000 0.02435

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS Rep 6 Rep7 RepS Rep 9 Rep 10

13373-005 0.20000 . 0.22000 023000 0.24000 0.16000 0.20000 0.24000 022000

13373-003 0.20000 0.22000 0.16000 0.18000 0.19000 0.16000 0.16000 0.15000

Graphics
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---- .-._-_._-_._----_._- ----.._- ._..... -'- ...... _---_._.- ...._----

CETIS Analysis Detail

Comparisons:

Report Dale:

Analysis:

Page 2 01 9

05 Jul-OS 4:42 PM

07-6898-2763

Hyalella 1D-d Survival and Growth Sediment Test EnviroSystems, Inc.

Endpoint Analysis Type Sample link Control Link . Date Analyzed Version
Mean Dry Weight-ffig Comparison 09-7361-7778 09-7361-7178 .05 Jul-Q5 4:41 PM CETISv1.026

Method All H Dala Transform Z \ NOEL LOEL Toxic Units ChV MSDp IEqual Variance t C>T Untransformed N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.19104 ,8.88539 0.82349 Equal Variances

Distribution Shapiro-Wilk W 0.96952 0.84420 0.79617 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P level Decision(0.05)

Between 0.0036 0.0036 1 5.49 0.03437 Significant Effect

Error 0.0091750 0.0006554 14

Total 0.01277500 0.0042554 15

Group Comparisons

Sample vs Sample Statistic Critical P Level MSD DecisioolO.05)

13373-005 13373-004 2.34376 1.76131 0.0172 0.02254 Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO
13373-005 8 0.21375 0.16000 0.24000 0.02669

13373-004 8 0.18375 0.16000 0.23000 0.02446

Dala Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 Rep 8 Rep9 Rep 10

13373-005 0.20000 0.22000 0.23000 0.24000 0.16000 0.20000 0.24000 0.22000

13373-004 0.19000 0.23000 0.16000 0.16000 0.16000 0.18000 0.19000 0.20000

Graphics ..

0.25 0.05-

! I
0.0+

m
0.20- 0.03E

I 11 0
~ ? o.o~m )E
~ 0.01

0.15 sl DiD 0

~ 0.00 ---...-.__.....•_-......._....._- ...-.--_..__.--_...._--------.--
c c

-0.01 jIB
:;)

0.10- 0
:E -o.o~

I

0 0
-0.03

0.05- -O.lIt-

-0.05-
0 i

0.00 -0.0
133~ 13373-004 -Z.O -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 z,O

Sample COde Ranldts

00(}-148-126-2 CETIS.... v1.026C Analyst _ Approval: _
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CETIS Analysis Detail

Comparisons:

Report Dale:

Analysis:

Page 1 of 9

05 Jul-Q5 4:42 PM

02-8452-1599

Hyalella 10-d Survival and Growth Sediment Test EnviroSyslems,lnc.

Endpoint Analysis Type Sample link Control link Date Analyzed Version

Mean Dry Weight-mg Comparison 09-7361-7778 09-7361·7778 05 Jul-{}5 4:41 PM CETISv1.026

Method Alt H Data Transform Z INOEL lOEL Toxic Units ChV MSDp IEqual Variance t C>T Unlransfonned N/A

ANOVA Assumptions

Attribute Test Statisti!= Critical P level Decision(O.Ol)

Variances Variance Ratio 1.22018 8.88539 0.79961 Equal Variances

DistribuUon Shapiro-Wilk W 0.96183 0.84420 0.66318 Normal Distribution

ANOVATable -
Source Sum of Squares Mean Square OF F Statistic P Level Declslon(0.05)

Belween 0.001225 0.001225 1 1.89 0.19083 Non-Signilicanl Effect

Error 0.009075 0.0006482 14

Tolal 0.01030.000 0.0018732 15

Group Comparisons

Sample vs Sample Statistic Critical P Level MSD Decision(O.05)

13373-005 13373-007 -1.3747 1.76131 0.9046 0.02242 Non-Signflicant Effect

Data Summary Original Data Transformed Dala

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SD

13373-005 8 0.21375 0.16000 0.24000 0.02669

13373-007 8 0.23125 0.20000 0.27000 0.02416

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

13373-005 0.20000 0.22000 0.23000 0.24000 0.16000 0.20000 0.24000 0.22000

13373-007 0.20000 0.24000 0.24000 027000 0.23000 0.22000 0.25000 0.20000
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H Aquatic Research Organisms '

DATA SHEET

1. Organism History

II. Water Quality

Temperatute 017' °C Salinjty - ppt DO ~(':{7

pH ')r Hardne~/d-d ppm

I
I

i
i
I,

I
i
I

Field collected _

Receipt date, _

Strain _

Hatchery reared, _

Hatch date 611£/0S-
o I

Lot number 06L5{)SlJtJ-
Brood Originaljon_-JtA.!<-()=.!~"---..:tKS~-<:..--,P:l~:.J,()~ _

Lab reared V

Species:

Source: .

III. Culture Conditions

System: ~ '-fJllJt /ea-wr; ./
, Diet: Flake Food J...,....-: Phytopl~kton, ' Trout Chow t--

i

Brine Shrimp, _ Rotifers, _ Other ~__

. Prophylactic Treatments:--'-'-- _

Comments: ...,...- -.,- ~ _

IV., Shipping Information

Client:' ,fZ-0,r

Carrier:' Sci:--up

. . t
# of Organisms: 2t.2?
Date Shipped:~r

"
BiOl0gist:__...:::~=·_'-=--~~",,-,-,..........~.=:c-.......,,~",",'~"",,'--=~4'-"=-.s. _

'1 - 800 -927 - 1650
PO Box 1271 • One Lafayette Road • Hampton, NH 03842 • (603) 926-1650



Report No; 13373
Project: TTNUS Ammonia

Sample 10: Lab
Matrix: Water

Parameter Lab 10 Result Quant Units Date Date of MelhodlReference
Umit Sampled Analysis

Ammonia-N 13373-013 NO 0.1 mglLas N 06/22105 06/28/051327 APHA 4500-NH3 G
Ammonia-N 13373-029 1.1 0.1 mglLas N OBa3/05 06/28/05 1334 APHA 4500-NH3 G
Ammonia-N 13373-035 1.5 0.1 . mg/L as N 06124/05 06/28/05 1341 APHA 4500-NH3 G
Ammonia-N 13373-041 2 0.1 mglLas N 06125/05 06/281051351 APHA 4SOQ-NH3 G
Ammonia-N 13373-047 2.3 0.1 mglLasN 06126/05 06/281051534 APHA 450Q-NH3 G
Ammonia-N 13373-053 2 0.1 mgILasN 06127/05 06/28/05 1539 APHA 450Q-NH3 G
Ammonfa-N 13373-059 1.7 0.1 mgILas N 06128105 07/06/05 1200 APHA 450Q-NH3 G
Ammonia-N 13373-065 1.3 0.1 mgILasN 06129/05 07/06/051211 APHA 4500-NH3 G
Ammonia-N 13373-071 2 0.1 . mgILasN 06/30/05 07/06/051216 APHA450Q-NH3 G
Ammonia-N 13373-077 1.4 0.1 mgILasN 07/01105 07/06/051224 APHA 4500-NH3 G
Ammonia-N 13373-088 1.2 0.1 mglLasN 07/02/05 07/13/05 1106 APHA 4500-NH3 G



Report No: 13373
Project: TINUS Ammonia

Sample ID: -001
Matrix: Water

Parameter LablD Result Quant Units Date Date of Method/Reference
Limit Sampled Analysis

Ammonia-N 13373-016 ND 0.1 mg/Las N 06/22/05 06128/05 1329 APHA 4500-NH3 G
Ammonia-N 13373-030 ND 0.1 mglLas N 06/23/05 06/28105 1337 APHA 450D-NH3 G
Ammonla-N 13373--036 ND • 0.1 mglLas N 06/24/05 06128/05 1342 APHA 4500-NH3 G
Ammonia-N 13373-042 0.21 0.1 mgILasN 06/25/05 06128/05 1.526 APHA 4500-NH3 G
Ammonia-N 13373-048 0.22 0.1 mgILasN 06126/05 06/28/05.1535 APHA 4500-NH3 G
Ammonia-N 13373-054 ND 0.1 mglL as N 06/27/05 06/28/051540 APHA4500-NH3 G
Ammonia-N 13373-060 0.24 0.1 mglLas N 06128/05 07/06/051200 APHA 450D-NH3 G
Ammonia-N 13373--066 0.11 0.1 mg/LasN 06129/05 07/061051212 APHA 450D-NH3 G
Ammonia-N 13373-072 ND 0.1 mglLas N 06/30/05 07/06/051217 APHA 4500-NH3 G
Ammonia-N 13373-078 0.18 0.1 mglL as N 07/01105 07/06/051225 APHA 4500-NH3 G
Ammonia-N ·13373-091 ND 0.1 mglL as N 07/02/05 07/13/05 1107 APHA 4500-NH3 G
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Report No: 13373
Project: TINUS Ammonia

SamplelD: -003
Matrix; Water

Parameter Lab 10 Result Quant Units Date Dateot Method/Reference
Limit Sampled Analysis

Ammonia-N 13373-019 NO 0.1 mg/L as N 06122/05 06/28105 1330 APHA 4500-NH3 G
Ammonla-N 13373-031 ND • 0.1 mg/Las N 06123/05 06/28/05 1338 APHA 450D-NH3 G
Ammonia-N 13373-037· ND 0.1 mg/LasN 06124/05 06/28/05 1343 APHA 45OQ-NH3 G
Ammonla-N 13373-043 ND 0.1 mglLas N 06125/05 06/28/05 1528 APHA 450D-NH3 G
Ammonfa-N 13373-049 NO 0.1 mg/LasN 06126/05 06128/051536 APHA 4SOD-NH3 G
Ammonia-N 13373-055 ND 0.1 mg/LasN 06/27105 06128/051543 APHA 450D-NH3 G
Arnmonia-N 13373-061 0.14 0.1 mglL as N 06128105 07/06/051201 APHA450D-NH3 G
Ammonia-N 13373-067 NO 0.1 mglLas N 06129/05 07106/051213 APHA 4500-NH3 G
Ammonia-N 13373-073 NO 0.1 mglL as N 06130/05 07/06/051218 APHA 450D-NH3 G
Ammonia-N .13373-079 0.14 0;1 mglLasN 07101105 07/06/051226 APHA4500-NH3 G
Ammonla-N 13373-094 0.11 0.1 mg/Las N 07/02105 07/13/05 1108 APHA 4S00-NH3 G



Report No: 13373
Project: TTNUS Ammonia

Sample ID: -004
Matrix: Water

Parameter LablD Result Quant Units Date Date of Method/Reference
Limit Sampled Analysis

Ammonia-N 13373-022 ND 0.1 mg/Las N 06/22/05 06/28/05 1331 APHA 4500-NH3 G
Ammonia-N 13373-032 ND 0.1 mglL as N 06123/05 06/28/051339 APHA450o-NH3 G
Ammonia-N 13373-038 NO 0.1 mgIL as N 06124/05 06128/05 1344 APHA 450o-NH3 G
Ammonia-N 13373-044 0.19 0.1 mgILasN 06125/05 06128/05 1529 APHA 450D-NH3 G
.Ammonfa-N 13373-050 0.13 0.1 mglL as.N 06126105 06128105 1537 APHA 4500-NH3 G
Ammonia-N 13373-056 NO 0.1 mglL as N 06127/05 06/28/05 1544 APHA 4500-NH3 G
Ammonia-N 13373-062 ND 0.1 mgIL as N 06128105 07/06105 1202 APHA 4500-NH3 G
Ammonia-N 13373-068 0.15 0.1 mgIL as N 06/29/05 07/06/051214 APHA 4S0D-NH3 G
Ammonla-N 13373-074 0.12 0.1 mgILasN 06/30/05 07/06/051221 APHA4S00-NH3 G
Ammonia-N '13373-080 0.12 0.1 mglL as N 07/01/05 07/06105 1226 APHA 4500-NH3 G
Ammonla-N 13373-097 ND 0.1 mglL as N 07/02/05 07/13/051111 APHA4500-NH3 G
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"

Report No: 13373 .

Project: TINUS Ammonia

SamplelD: -005
Matrix: Water

Parameter LablD Result Quant Units Date Date of Method/Reference
Limit Sampled Analysis

Ammonia-N 13373-025 ND 0.1 mgll as N 06/22/05 06/281051332 APHA 4500-NH3 G
Ammonia-N 13373-033 NO 0.1 mg/Las N 06/23/05 06128/05 1340 APHA 4500-NH3 G
Ammonia-N 13373-039 NO 0.1 mg/Las N 06/24/05 06/28/05 1345 APHA 4500-NH3 G
Ammonla-N 13373-045 0.23 0.1 mgll as N 06/25105 . 06128/05 1532 APHA 4500·NH3 G
Ammonla-N 13373-051 NO 0.1 mgllas N 06126/05 061;18/05 1537 APHA 4500-NH3 G
Ammonla-N 13373-057 NO 0.1 mgllas N 06127/05 06128/05 1545 APHA 450Q-NH3 G
Ammonia-N 13373-063 0.19 0.1 mglLas N 06/28/05 07/06/051203 APHA450o-NH3 G
Ammonia-N 13373-069 NO 0.1 mg/Las N 06/29/05 07/06/051215 APHA 4500-NH3 G
Ammonla-N 13373-075 NO 0.1 mg/las N 06/30/05 07/06/051222 APHA 4500-NH3 G
Ammonia-N 13373-081 0.15 0.1 mgllas N 07/01/05 07/06/051227 APHA 4500-NH3 G
Ammonia-N 13373-100 NO 0.1 mgllas N 07/02/05 07/13/051116 APHA4500-NH3 G
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Report No: 13373
Project: ITNUS Ammonia

Sample 10: -007
Matrix: Water

Parameter Lab 10 Result Quant Units Date Dale of Method/Reference
Limit Sampled Analysis

Ammonia-N 13373-028 0.2 0.1 mg/L as N 06/22/05 06128/05 1333 APHA 450D-NH3 G
Ammonia-N 13373-034 NO 0.1 mg/Las N 06/23/05 06/28/051340 APHA 4500-NH3 G
Ammonia-N 13373-040 0.15 . 0.1 mglL as N 06124/05 06/28/05 1348 APHA 4500-NH3 G
Ammonia-N 13373-046 0.36 0.1 mg/LasN 06/25/05 06128/05 1533 APHA 4500-NH3 G
Ammonia-N 13373-052 NO 0.1 mg/LasN 06/26105 . 06128/05 1538 APHA 4500·NH3 G
Ammonia-N 13373-058 NO 0.1 mg/LasN 06/27/05 06/28/05 1546 APHA 4500-NH3 G
Ammonia-N 13373-064 NO 0.1 mg/LasN 06128/05 07/06/051206 APHA450D-NH3 G
Ammohia-N 13373-070 NO 0.1 mglLas N 06129/05 07/06/05 1215 APHA 4500·NH3 G
Ammonia-N 13373-076 0.24 0.1 mglLas N 06/30/05 071061051223 APHA 4500-NH3 G
Ammonia-N 13373-082 0.1 0.1 mglL as N 07101/05 07/061051233 APHA450D-NH3 G
Ammonia-N ·13373-103 NO 0.1 mglL as N 07/02/05 07/131051117 APHA4500·NH3 G

,
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Report No: 13373
Project: TINUS Ammonia

Sample 10: MHRJPOND
Matrix: Water

Parameter LablD Result Quant Units Date Dateot Method/Reference
Limit Sampled Analysis

Ammonia-N 13373-010 NO 0.1 mgll as N 06/22105 06/28/051321 APHA 4500-NH3 G
Ammonia-N 13373-085 NO 0.1 mg/L as N 07/02105 07/13/051105 APHA 450D-NH3 G



CETIS Analysis Detail
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Comparisons:

Report Date:

Analysis:

Page 7 of 9

05 Jut-05 11 :42 AM
13-1388-7806

Hyalella 10-d Survival and Growth Sediment Test EnvlroSystems, Inc.

Endpoint Analysis Type Sample link Control Link Date Analyzed Version

Proportion Survived Comparison 09-7361-7778 09-7361-7778 05 Ju~5 11:41 AM CETISv1.026

Method Alt H Data Transform Z INOEL lOEl Toxic Units ChV MSDp

IEqual Variance t C>T Angular (Corrected) NfA

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.01 )

Variances Variance Ratio 6.00822 8.88539 0.01356 Equal Variances

Distribution Shapiro-Wilk W 0.86650 0.84420 0.02307 Normal Distribution

ANOVATable

Source Sum of Squares Mean Square OF FStatistic P Level Oecislon(O.05)

Between 0.0890373 0.0890373 1 5.95 0.02858 Significant Effect

Error 0.2093457 0.0149533 14

Total 0.29838~97 0.1039905 15

Group Comparisons

Sample vs Sample Statistic Critical P level MSD Oecislon(O.05)

13373-000 13373-007 -2.4402 1.76131 0.9857 0.10769 Non-Significant Effect V
Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-000 8 0.88750 0.70000 1.00000 0.11260 1.24245 0.99116 1.41202 0.16305

13373-007 8 0.98750 0.90000 1.00000 0.03536 1.39164 1.24905, 1.41202 0.05762

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS Rep 6 Rep 7 RepS Rep9 Rep1D

13373-QOO 0.80000 1.00000 OOסס0.9 0.80000 0.90000 1.00000· OOסס0.7 1.00000

13373-007 1.00000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000

Graphics
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SilmpleCode RanIdts

000-148-126-2 CETISlM v1.026C Analyst. _ Approval:, _
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CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

._-_..._-_._-

Page8 of 9

05 Jul-OS 11 :42 AM

13·1877·6751

Hyalella 1God Survival and Growth Sediment Test EnviroSystems, Inc.

Endpoint Analysis Type Sample link Control link Date Analyzed Version

Proportion Survived Comparison 09-7361-7778 09-7361-7778 05 Jul-05 11:41 AM CETISv1.026

Method Alt H Data Transform Z INOEL lOEl Toxic Units ChV MSDp

IEqual Variance t C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P level Decislon(0.01)

Variances Variance Ratio 1.35042 8.88539 0.70185 Equal Variances

Distribution Shapiro·Wilk W 0.88148 0.84420 0.04042 Nonnal Distribution

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P level Declsion(O.OS)

Between 0.0213036 0.0213036 1 0.92 0.35356 Non-Signilicant Effect

Error 0.3239197 0.0231371 14

Tolal 0.34522326 0.0444407 15

Group Comparisons

Sample \IS Sample Statistic Critical P level MSD Decision(0.05)

13373-005 13373-001 0.95956 1.76131 0.1768 0.13396 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-005 8 0.93750 0.80000 1.00000 0.09161 1.31543 1.10715 1.41202 0.14031

13373-001 8 0.88750 0.70000 1.00000 0.11260 1.24245 0.99116 1.41202 0.16305

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep 4. Rep 5 Rep 6 Rep 7 RepS Rep 9 Rep 10

13373-005 1.00000 1.00000 1.00000 1.00000 0.80000 1.00000 0.80000 0.90000

13373-001 0.70000 0.90000 1.00000 1.00000 O.BOOOO 0.80000 0.90000 1.00000
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CETIS Analysis Detail

Comparisons:

Report Dale:

Analisis:

Page 9 01 9

05 Jul-05 11 :42 AM

15-8243-5598

Hyalella 10-d Survival and Growth Sediment Test EnviroSystems. Inc.

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Proportion Survived Comparison 09-7361-7778 09-7361-7778 05 Jul-05 11 :41 AM CETISv1.026

Method Alt H Data Transform Z INOEL LOEL Toxic Units ChV MSDp

IEqual Variance t C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.Ol)

Variances Variance Ratio 1.89094 ~.88539 0.41976 Equal Variances

Distribution Shapiro-Wilk W. 0.91117 0.84420 0.12166 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P Level Decision(O.05)

Between 0.04314 0.04314 .1 1.52 023852 Non-5ignificant Effect

Error 0.3984108 0.0284579 14

Tolal 0.44155078 0.0715979 15

Group Comparisons

Sample vs Sample .Statistlc Critical P Level MSO Oecision(O.05)

13373-005 13373-003 1.23123 1.76131 0.1193 0.14856 Non-Significant Effect

Data SummarY Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-005 8 0.93750 0.80000 1.00000 0.09161 1.31543 1.10715 1.41202 0.14031

13373-{)03 8 0.86250 0.60000 1.00000 0.14079 1.21158 0.88608 1.41202 0.19295

Data Detail

Sample Code Rep 1 Rep2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS Rep 9 Rep 10

13373-005 1.00000 1.00000 1.00000 1.00000 0.80000 1.00000 0.80000 0.90000

13373-003 0.80000 0.80000 1.00000 0.90000 0.80000 1.00000 0.60000 1.00000

Graphics
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.CETIS Analysis Detail

Comparisons:

Report Date:

Analysis:

Page 5 of g

05 Jul-05 11 :42 AM

11-2036-6083

Hyalella 1D-d Survival and Growth Sediment Test EnviroSystems. Inc.

Endpoint Analysis Type Sample link Control link Date Analyzed Version

ProportJon Survived Comparison 09-7361-7778 09-7361-7778 05 Jul-05 11 :41 AM CETlSv1.026

Method All H Data Transform Z INOEL LOEL Toxic Units ChV MSDp

IMann-Whitney U C>T Angular (Corrected) N/A

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(O.01)

Variances Variance Ratio 1.16482 1l.88539 0.84565 Equal Valiances

Distribution Shapiro-Wilk W 0.72137 0.84420 0.00009 Non-nonnal Dis~bution

ANOVATable

Source Sum of Squares Mean Square OF FStatistic PLevel Declsion(O.05)

Belween 4.194E-05 4.194E-05 1 0.00 0.96524 Non-Significant Effect

Error . 0.298341 0.0213101 14

Total 0.29838298 0.0213520 15

Group Comparisons

Sample vs Sample Statistic Critical P Level TIes Decislon(O.05)

13373-005 13373-004 31.5 0.4796 3 Non-Significant Effect

Data Summary Original Data Transformed Data

Sample Code Count Mean Minimum Maximum SO Mean Minimum Maximum SO

13373-005 8 0.93750 0.80000 1.00000 0.09161 1.31543 1.10715 1.41202 0.14031

13373-004 8 0.93750 0.70000 1.00000 0.10607 1.31867 0.99116 1.41202 0.15143

Data Detail

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 RepS Rep 6 Rep 7 RepS Rep 9 Rep 10

13373-005 1.00000 1.00000 1.00000 1.00000 0.80000 1.00000 0.80000 OOסס0.9

13373-004 0.90000 0.70000 1.00000 1.00000 1.00000 1.00000 1.00000 0.90000

Graphics
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TABLE J.5-1

EXPOSURE PARAMETERS FOR TEST SPECIES AND SURROGATE WILDLIFE SPECIES
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA

Max.Av.....Av.....AvMax.Av
1)

Species

IS)te Wildlife SS- - )peCles
Short-Tailed Shrew 0.01687 0.01525 0.01921 0.0103 0.0162 0.0038 0.0043 0.0002142 0.000337 0.97 0.97 0.97
Meadow Vole 0.03663 0.0329 0.0391 0.0119 0.0128 0.0064 0.0077 0.00008568 0.00009216 0.16 0.03 1.06
Mink 1.02 0.55 1.734 0.1606 0.2243 0.0805 0.1907 0.000522 0.002411 35 19 50

Rat(2) 0.35 NA NA NA NA NA NA
Old field mouse(3) 0.014 NA NA NA NA NA NA
Mouse(2) 0.03 NA NA NA NA NA NA
Rabbit 3.8 NA NA NA NA NA NA
Mink(4) 1 NA NA NA NA NA NA
Rhesus monkey(4) 5 NA NA NA NA NA NA
Beagle(2) 10 NA NA NA NA NA NA,..

Notes:
See Table 8-9 for the exposure factors.

. NA - Not Applicable
1 - Only one value was provided so it was placed in the average column and some generic body weights may have been replaced
by study-specific body weights.
2 - U.S. EPA, 1998
3 - Silva and Downing, 1996
4 - U.S. EPA 1993
5 - Source is U.S. EPA, 1993 for all factors except soil ingestion; Beyer (1993).



TABLE J.5-2

MAMMALIAN TRVS USED IN THE CONSERVATIVE SCENARIO FOOD-CHAIN MODELS

Mammals
Short-tailed Shrew Meadow Vole Mink

Parameter NOAEL LOAEL
Test Body Weight

Soecies Ikel NOAEL LOAEL NOAEL I LOAEL I NOAEL LOAEL I
SEMIVOLATILES (mg/kg)
Acenaphthene 17.5 35 mouse 0.03 27.3 54.7 13.4 26.9 0.3 0.6
Acenaphthylene 70 700 mouse 0.03 109.3 1093.2 53.7 537.1 1.2 12.1
Anthracene 100 1000 mouse 0.03 156 1562 77 767.3 2 17
Benzo(a)anthracene 0.17 1.7 mouse 0.03 0.3 2.7 0.13 1.3 0.00 0.0
Benzo(a)pyrene 1 10 mouse 0.03 1.6 15.6 0.77 7.7 0.02 0.2
Benzo(o,h,i)pervlene 7.2 72 mouse 0.03 11.2 112.4 5.52 55.2 0,12 1.2
Benzo(k)fluoranthene 7.2 72 mouse 0.03 11,2 112.4 5.52 55.2 0.12 1.2
Chrvsene 0.17 1,7 mouse 0.03 0,3 2.7 0.13 1.3 0,00 0.0
Dibenzo(a,h anthracene 1.33 13.3 mouse 0.03 2.1 20,B 1.02 10,2 0.02 0.2
Fluoranthene 12.5 25 mouse 0,03 19.5 39.0 9.6 19.2 0.2 0.4
Fluorene 12,5 25 mouse 0,03 19.5 39.0 9.6 19,2 0,2 0.4
Indeno(1,2,3-cd\ovrene 7,2 72 mouse 0.03 11.2 112.4 5,52 55.2 0.12 1.2
Pentachlorophenol 0.24 2,4 rat 0,35 4.4 43.7 2.1 21.5 0,0 0.5
Phenanthrene 1 10 mouse 0.03 1.6 15.6 O,B 7,7 0,0 0.2
pyrene 7.5 12.5 mouse 0.03 11,7 19,5 5.B 9.6 0.1 0,2
PESTICIDESIPCBs (maiko)
4,4'-000 O.B 4' rat 0,35 14.6 72.9 7,2 35.B 0.16 O.B
4,4'-DDE O,B 4 rat 0.35 14.6 72.9 7.2 35,B 0,16 O.B
4,4'-DDT O.B 4 rat 0,35 14,6 72.9 7.2 35.B 0.16 O.B
Alpha-Chlordane 4,5B 9,16 mouse 0.03 7.2 14.3 3.5 7.0 0.1 0.2
Aroclor-1254 0.06B 0.6B Oldfield mouse 0.014 0.05 0.50 0.02 0.2 0.00 0.01
Aroclor-1260 0.06B 0.6B Oldfield mouse 0.014 0.05 0.50 0.02 0.2 0.00 0.01
Gamma-Chlordane 4.5B 9.16 mouse 0.03 7.2 14.3 3.5 7.0 0.1 0.2
INORGANICS (maiko)
Arsenic .0.126 1.26 mouse 0.03 0.20 2.0 0.10 1.0 0.00 0.02
Cadmium 1 10 rat 0.303 15.77 157.7 7.7 77.5 0.2 1.7
Chromium 3.2B 13.14 rat 0.35 59.B 239.4 29.4 117.6 0.7 2.7
Copper 11.71 15.14 mink 1 609.6 7BB.l 299.5 3B7.2 6.B B.7
Lead B BO rat 0.35 145.B 145B 71.6 716.1 1.6 16.1
Mercurv 0.032 0.16 mink 1 1.7 B.3 O.B 4.1 0.0 0.1
Nickel 40 BO rat 0.35 72B.B 145B 35B.1 716.1 B.1 16.1
Selenium 0.2 0.33 rat 0.35 3.6 6.0 1.B 3.0 0.0 0.1
Zinc 160 320 rat 0.35 2915.1 5B30 1432 2B64.5 32.3 65

Acronyms:
NA =Not Applicable or Not Available
NV =No value available
NOAEL = No Observed Adverse Effec1 Level
LOAEL =Lowest Observed Adverse Effec1 Level

Derivation NOAEULOAEL Equation:
Derived NOAEL = NOAEL"(test species body weighVsurrogate species maximum body weight
Derived LOAEL = LOAEl"(test species body weighVsurrogate species maximum body weight)

Maximum Body Weights (kg)
Shrew: 0.01921
Vole: 0.0391
Mink: 1.734

Only the chemicals for which NOAELs and LOAELs are available are shown. Chemicals not having NOAELs and LOAELs are not included in this' table.



TABLE J.5-3

MAMMALIAN TRVS USED IN THE AVERAGE EXPOSURE SCENARIO FOOD-CHAIN MODELS

I Mammals
Short-tailed Shrew Meadow Vole Mink

Parameter NOAEL LOAEL
Test Body Weight

Species (kg) NOAEL T LOAEL I NOAEL I LOAEL I NOAEL . I LOAEL I
SEMIVOLATILES (mglkg)
Acenaphthene 17.5 35 mouse 0.03 31.1 62.2 14.3 28.7 0.5 1.0
Acenaphthylene 70 700 mouse 0.03 124.5 1244.8 57.3 573.3 2.1 20.6
Anthracene 100 1000 mouse 0.03 178 1778 82 819 3 29
Benzo(a)anthracene 0.17 1.7 mouse 0.03 0.3 3.0 0.14 1.4 0.01 0.1
Benzola)ovrene 1 10 mouse 0.03 1.8 17.8 0.82 8.2 0.03 0.3
Benzo(a,h,i)pervlene 7.2 72 mouse 0.03 12.8 128.0 5.90 59.0 0.21 2.1
Benzo(k)fluoranthene 7.2 72 mouse 0.03 12.8 128.0 5.90 59.0 0.21 2.1
Chrvsene 0.17 1.7 mouse 0.03 0.3 3.0 0.14 1.4 0.01 0.1
Dibenzola,h)anthracene 1.33 13.3 mouse 0.03 2.4 23.7 1.09 10.9 0.04 0.4
Fluoranthene 12.5 25 mouse 0.03 22.2 44.5 10.2 20.5 0.4 0.7
Fluorene 12.5 25 mouse 0.03 22.2 44.5 10.2 20.5 0.4 0.7
Indeno(1,2,3-cd)pyrene 7.2 72 mouse 0.03 12.8 128.0 5.9 59.0 0.2 2.1
Pentachlorophenol 0.24 2.4 rat 0.35 5.0 49.8 2.3 22.9 0.1 0.8
Phenanthrene 1 10 mouse 0.03 1.8 17.8 0.8 8.2 0.0 0.3
Pvrene 7.5 12.5 mouse 0.03 13.3 22.2 6.1 10.2 0.2 0.4
PESTICIDES/PCBs ImQ/kQI -
4,4'-DDD 0.8 4 rat 0.35 16.6 83.0 7.6 38.2 0.27 1.4
4,4'-DDE 0.8 4 rat 0.35 16.6 83.0 7.6 38.2 0.27 1.4
4,4'-DDT 0.8 4 rat 0.35 16.6 83.0 7.6 38.2 0.27 1.4
Alpha-Chlordane 4.58 9.16 mouse 0.03 8.1 16.3 3.8 7.5 0.1 0.3
Aroclor-1254 0.068 0.68 Oldfield mouse 0.014 0.06 0.56 0.03 0.3 0.00 0.01
Aroclor-1260 0.068 0.68 Oldfield mouse 0.014 0.06 0.56 0.03 0.3 0.00 0.01
Gamma-Chlordane 4.58 9.16 mouse 0.03 8.1 16.3 3.8 7.5 0.1 0.3
INORGANICS ImQ/kQ)
Arsenic 0.126 1.26 mouse 0.03 0.22 2.2 0.10 1.0 0.00 0.04
Cadmium 1 10 rat 0.303 18.0 179.6 8.3 82.7 0.3 3.0
Chromium 3.28 13.14 rat 0.35 68.0 272.6 31.3 125.6 1.1 4.5
Copper 11.71 15.14 mink 1 694.1 897.5 319.7 413.3 11.5 14.9
Lead 8 80 rat 0.35 166.0 1660 76.4 764 2.7 27.5
Mercury 0.032 0.16 mink 1 1.90 9.48 0.87 4.37 0.03 0.16
Nickel 40 80 rat 0.35 829.9 1660 382.2 764 13.7 27.5
Selenium 0.2 0.33 rat 0.35 4.15 6.85 1.91 3.15 0.07 0.11
Zinc 160 320 rat 0.35 3320 6639 1529 3058 54.9 110

Acronyms:
NA = Not Applicable or Not Available
NV =No value available
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level

Derivation NOAEULOAEL Eguation:
Derived NOAEL =NOAEL"(test species body weighVsurrogate species average body weight)
Derived LOAEL = LOAEL"(test species body weighVsurrogate species average body weight)

Average Body Weights (kg)
Shrew: 0.01687
Vole: 0.03663
Mink: 1.0195

Only the chemicals for which NOAELs and LOAELs are available are shown. Chemicals not having NOAELs and LOAELs are not included in this table.



TABLE J.5-4

NOAELS AND LOAELS FOR BIRDS
NAVAL SURFACE WARFARE CENTER CRANE, INDIANA

LOAELNOAEL
SEMIVOLATILES (mg/kg)
Acenaphthene 2 20
Acenaphthylene 2 20
Anthracene 2 20
Benzo(a)anthracene 2 20
Benzo(a)pyrene 2 20
Benzo(g,h,i)perylene 2 20
Benzo(k)fluoranthene 2 20
Chrysene 2 20
Dibenzo(a,h)anthracene 2 20
Fluoranthene 2 20
Fluorene 2 20
Indeno(1,2,3-cd)pyrene 2 20
Pentachlorophenol NV NV
Phenanthrene 2 20
Pyrene 2 20
PESTICIDES/PCBs (mg/kg)
4,4'-DDD 0.009 0.052
4,4'-DDE 0.009 0.052
4,4'-DDT 0.009 0.052
Alpha-Chlordane 2.14 10.7
Aroclor-1254 0.18 1.8
Aroclor-1260 0.18 1.8
Gamma-Chlordane 2.14 10.7
INORGANICS (mg/kg)
Arsenic 2.46 7.38
Cadmium 1.45 20
Chromium 1 5
Copper 46.97 61.72
Lead 1.13 11.3
Mercury 0.0064 0.064
Nickel 77.4 107
Selenium 0.4 0.8
Zinc 14.49 130.9

IParameter

Footnotes:
1 - The sources of these NOAELS and LOAELS are presented in the table J.4-5.
The NOAELS and LOAELS in the source table were divided by 10 if a subchronic study was
the basis for the value.
Also, if only a NOAEL was available, the value was multiplied by 10 to estimate the LOAEL and
if only a LOAEL was available,_ the value was divided by 10 to estimate the NOAEL.

Acronyms:
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level
NV = No value available



TABLE J.S-S

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE
NAVAL WARFARE CENTER, CRANE, INDIANA

Parameters

Semlvolatlles Organics

Species Primary Reference Source of Reference

Acenaphthene 175 NOAEL systemic subchronic mouse USEPA,1989a IRIS, 2002

Acenaphthene 350 LOAEL systemic subchronic mouse USEPA, 1989a IRIS, 2002

Acenaphthylene 700 NOAEL mortalitylBW subchronic mouse USEPA, 1989a PRC, 1996

Anthracene 1000 NOAEL systemic subchronic mouse USEPA, 1989b IRIS, 2002

Anthracene 1000 NOAEL reproductive Subchronic mouse USEPA, 1989b IT Corp, 1997

Benzo(a)anthracene 17.1 NOAEL carcinooenic acute mouse Clayson et aI., 1968 PRC, 1996

Benzola)pyrene 10 LOAEL reproductive chronic mouse Mackenzie and Angevine. 1981 Sample etal.. 1996

Benzo(g,h,l)perylene 72 LOAEL carcinogenic ·chronic rodent Simms and Overcash, 1983 PRC.1996

Benzolk)fluoranthene 72 LOAEL carcinogenic chronic rodent La and Sandi, 1978 PRC, 1996

Chrysene 17.1 NOAEL carcinogenic acute mouse Clayson et al., 1968 PRC, 1996

Dibenzo(a,h)anthracene 13.3 LOAEL carcinogenic ·chronic mouse Lorenz and Stewart, 1948 PRC, 1996

Fluoranthene 125 NOAEL systemic subchronic mouse USEPA, 1988 IRIS, 2002

Fluoranthene 250 LOAEL systemic subchronic mouse USEPA, 1988 IRIS, 2002

Fluorene 125 NOAEL systemic subchronic mouse USEPA, 1989c IRIS, 2002

Fluorene 250 LOAEL systemic subchronic mouse USEPA,1989c IRIS, 2002

Indenoll,2,3-cd)pyrene 72 LOAEL carcinogenic chronic rodent Simms and Overcash, 1983 PRC, 1996

Pentachlorophenol 0.24 NOAEL reproductive chronic rat Schwetz el aI., 1978 Sample eLal., 1996

Pentachlorophenol 2.4 LOAEL reproductive chronic rat Schwetz et aI., 1978 Sample eLal.. 1996 .

pyrene 75 NOAEL systemic subchronic mouse USEPA, 1989c IRIS, 2002

Pyrene 125 LOAEL systemic subchronic mouse USEPA, 1989c IRIS, 2002

Pesticides

Chlordane 2.14 NOAEL mortality chronic red·winged blackbird Stickel et aI., 1983 Sample eLal., 1996

Chiordane 10.7 LOAEL mortality chronic red·winged blackbird Stickel et aI., 1983 Sample eLal., 1996

Chlordane 4.58 NOAEL reproduction chronic mouse WHO. 1984 Sample eLal., 1996

Chlordane 9.16 LOAEL reproduction chronic mouse WHO. 1984 Sample eLal., 1996

4,4'·DDT 0.8 NOAEL reproductive chronic rat Fitzhuoh, 1948 Sample eLal., 1996

4,4'·DDT 4 LOAEL reproductive chronic rat Fitzhugh, 1948 Sample eLal., 1996

4,4'·DDT 0.052'" LOAEL reproduction chronic brown pelican Anderson et aI., 1975 USEPA,1995

4,4'-DDT 0.009'" NOAEL reproduction chronic brown pelican Anderson el aI., 1975 USEPA, 1995

Aroclor-1254 1.8 LOAEL reproductive chronic pheasant Dahlgren et aI., 1972 Sample eLal., 1996

Aroclor-1254 0.68 LOAEL reproduction chronic mouse McCoy et aI., 1995 Sample eLal., 1996

Inorganlcs

Arsenic 1.261 LOAEL reproductive chronic mouse Schroeder and Milchner, 1971 Sample eLal., 1996

Arsenic 2.46 NOAEL mortality chronic brown-headed cowbird USFWS, 1969 Sample eLal., 1996

Arsenic 7.38 LOAEL mortality chronic brown-headed cowbird USFWS, 1969 Sample eLal., 1996

Cadmium 1 NOAEL reproductive chronic rat Sutou et aI., 1980 Sample eLal.. 1996

Cadmium 10 LOAEL reproductive chronic rat Sutou et aI., 1980 Sample eLal., 1996

Cadmium 1.45 NOAEL reproductive chronic mallard duck White and Finely, 1978 Sample eLal., 1996

Cadmium 20 LOAEL reproductive chronic mallard duck White and Finely, 1978 Sampie eLal., 1996

Chromium(lII) 1 NOAEL reproductive chronic black duck Haseitine et aI., 1985 Sample eLal., 1996

Chromiumllii) 5 LOAEL reproductive chronic black duck Haseltine et aI., 1985 Sample eLal., 1996

Copper 11.71 NOAEL reproductive chronic mink Aulerich et aI., 1982 ATSDR,1989

Copper 15.14 LOAEL reproductive chronic mink Aulerich et aI., 1982 ATSDR,1989

Copper 46.97 NOAEL mortality chronic chicks Mehrino et aI., 1960 Sample eLal., 1996

Copper 61.72 LOAEL mortafity chronic chicks Mehring et aI., 1960 Sample eLal., 1996

Lead 8 NOAEL reproductive chronic rat Azar et a!., 1973 Sample et.al., 1996

Lead 80 LOAEL reproductive chronic rat Azar et aI., 1973 Sample eLal., 1996

Lead 1.13 NOAEL reproductive chronic Japanese quail Edens et al.. 1976 Sample eLal., 1996

Lead 11.3 LOAEL reDroductive chronic Japanese quail Edens et al., 1976 Sample eLal., 1996

Mercury 0.064 LOAEL reproductive chronic mallard duck Heinz, 1979 Sample eLal., 1996

Mercury 0.032 NOAEL reproductive chronic rat Verschuuren et aI., 1976 Sample eLal., 1996

Mercury 0.16 LOAEL reproductive chronic rat Verschuuren et aI., 1976 Sample eLal .. 1996

Nickel 40 NOAEL reDroductive chronic rat Ambrose et aI., 1976 Sample eLal., 1996

Nickel 80 LOAEL reproductive chronic rat Ambrose et aI., 1976 Sample eLal., 1996

Nickel 77.4 NOAEL mortality chronic mallard duck Cain and Pafford. 1981 Sample eLal., 1996

Nickel 107 LOAEL mortality chronic mallard duck Cain and Pafford, 1981 Sample eLal., 1996

Selenium 0.4 NOAEL reproductive chronic mallard duck Heinz et al., 1989 Sample eLal.. 1996

Selenium 0.8 LOAEL reproductive chronic mallard duck Heinz et al., 1989 Sample eLal., 1996

Selenium 0.2 NOAEL reproductive chronic rat Rosenfeld and Beath, 1954 Sample eLal., 1996

Selenium 0.33 LOAEL reproductive chronic rat Rosenfeld and Beath, 1954 Sample eLal., 1996

Zinc 160 NOAEL reproductive chronic rat Schlicker and Cox, 1968 Sample eLal., 1996

Zinc 320 LOAEL reproductive chronic rat Schlicker and Cox, 1968 Sample eLal., 1996

Zinc 14.49 NOAEL reproductive chronic white leohom hen Stahl et aI., 1990 Sample eLal., 1996

Zinc 130.9 LOAEL reproductive chronic white leohom hen Stahl et aI., 1990 Sample eLal., 1996

Notes: The NOAELS and LOAELS for the PAHs that do not have values are based on the benzo(a)pyrene values

The NOAELS and LOAELS for the PAHs for birds were based on 7,12-dimethylbenz(a)anlhracene.

1 • The LOAEL of 0.052 mglkg'day was the recalculated LOAEL for the referenced study by assumming a lag time for the reduction of DDT (see USEPA, 1995)

The NOAEL of 0.009 was calculated by dividing the original LOAEL of the referenced study (0.027 mglkg-day by an uncertainty factor of 3.

NOAEL = No Observed Adverse Effect Level

LOAEL =Lowest Observed Adverse Effect Level
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MEADOW VOLE - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Max Soil MaxSW Biotransfer Vegetation Dose (mglkgldav) from: Total
Concentration Concentration Factor Concentration Surface I Surface I Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mglkg) (mglL) (soil to veg.) (malkg) Soil Water Vegetation (mglkglday) (mglkgldav) (mglkglday) EEQ EEQ
Semivolatiles
BENZO(A)ANTHRACENE 8.50E-01 1.84E-03 1.90E-02 1.62E-02 1.59E-03 4.31E-04 9,42E-04 2.96E-03 1.30E-01 1.30E+OO 2.27E-02 2.27E-03

BENZO(A)PYRENE 1.10E+OO 2.38E-03 1.10E-02 1.21E-02 2.05E-03 5.S7E-04 7.06E-04 3.32E-03 7.67E-01 7.67E+OO 4.32E-03 4.32E-04

BENZO(K)FLUORANTHENE 2.20E+OO 1.72E-03 4.30E-03 9,46E-03 4.11 E-03 4.03E-04 5.52E-04 5.06E-03 5.52E+OO 5.52E+01 9. 17E-04 9.17E-OS

CHRYSENE 1.10E+OO 4,46E-03 1.90E-02 2.09E-02 2.05E-03 1.04E-03 1.22E-03 4.32E-03 1.30E-01 1.30E+00 3.31E-02 3.31E-03

DIBENZO(A, H)ANTHRACENE 2.50E-01 4.60E-04 4.30E-03 1.08E-03 4.67E-04 1.08E-04 6.27E-05 6.37E-04 1.02E+00 1.02E+01 6.24E-04 6.24E-OS

FLUORANTHENE 9,40E-01 1.19E-02 5.50E-02 S.17E-02 1.76E-03 2.79E-03 3.02E-03 7.56E-03 9.59E+00 1.92E+01. 7.88E-04 3.94E-04

PHENANTHRENE 5.20E-01 4.73E-03 8.20E-02 4.26E-02 9.71E-04 1.11E-03 2,49E-03 4.57E-03 7.67E-01 7.67E+OO 5.95E-03 5.95E-04

PYRENE 1.60E+OO 8.61E-03 5.50E-02 8.80E-02 2.99E-03 2.02E-03 5.14E-03 1.01E-02 5.75E+00 9.59E+OO 1.76E-03 1.06E-03

Pesticides
14,4'-DDT , 1,40E-02 , O.OOE+OO I 7.80E-03 I 1.09E-04 '2.61 E-05 , O.OOE+OO' 6.37E-06 , 3.25E-OS I 7.16E+00 , 3:-s8E+Of I 4.54~08E-On
PCBs

'AROCLOR-1260 , 3.20E-02 , O.OOE+OO , 2.90E-03 I 9.28E-05 'S.98E-05' O.OOE+OO' 5,42E-06 , 6.52E-05 I 2,43E-02 , 2,43E-01 1-2:68E-031 2.6!lE-=54]
Herbicides

-
ARSENIC 2.07E+01 1,40E-03 1.10E+OO 2.28E+01 3.87E-02 3.28E-04 1.33E+00 1.37E+OO 9.67E-02 9.67E-01 1,42E+01 1,42E+00

CADMIUM 6.90E+OO 3.60E-04 3.25E+00 2.24E+01 1.29E-02 8,43E-05 1.31E+00 1.32E+00 7.7SE+OO 7.75E+01 1.71 E-01 1.71 E-02

CHROMIUM 4.97E+01 3.60E-03 8.39E-02 4.17E+OO 9.28E-02 8,43E-04 2,43E-01 3.37E-01 2.94E+01 1.18E+02 1.15E-02 2.87E-03

COPPER 2.01E+01 8. 1OE-03 6.25E-01 1.26E+01 3.75E-02 1.90E-03 7.33E-01 7.73E-01 2.99E+02 3.87E+02 2.58E-03 2.00E-03

LEAD 1.5SE+02 2.90E-03 4.68E-01 7.25E+01 2.89E-01 6.79E-04 4.23E+OO 4.52E+OO 7.16E+01 7.16E+02 6.32E-02 6.32E-03

MERCURY 1.30E-01 O.OOE+OO S.OOE+OO 6.50E-01 2.43E-04 O.OOE+OO 3.79E-02 3.82E-02 8.18E-01 4.09E+OO 4.66E-02 9.33E-03

NICKEL 3.16E+01 8.00E-03 1,41 E+OO 4,46E+01 5.90E-02 1.87E-03 2.60E+00 2.66E+00 3.58E+02 7.16E+02 7.44E-03 3.72E-03
SELENIUM 1.10E+00 1.30E-03 3.01E+00 3.31E+OO 2.05E-03 3.04E-04 1.93E-01 1.96E-01 1.79E+00 2.9SE+OO 1.09E-01 6.63E-02

ZINC 6.26E+02 1.02E-01 1.82E+OO 1.14E+03 1.17E+OO 2.39E-02 6.65E+01 6.77E+01 1.43E+03 2.86E+03 4.73E-02 2.36E-02

'PENTACHLOROPHENOL I 2.80E-02 , 7.50E-05 , 1,40E-02 I 3.92E-04 '5.23E-OSI1.76E-051 2.29E-05 I 9.27E-05 I 2.1SE+OO I 2.1SE+01 I 4.32E-Osl 4.32E-061
Inorganics

Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, fluoranthene, phenanthrene, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.

Body Weight = (BW) 3.290E-02 kg
Food Ingestion Rate = (If) 1.920E-03 kg/day
Water Ingestion Rate = (Iw) 7.700E-03 Uday
Soil Ingestion Rate = (Is) 6.144E-05 kg/day
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range
H=HR/CA (Assume = to 1 for maximum exposure)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant cone. in vegetation (=soil cone.• Biotransfer Factor)
NV = No Value is available

Dose (surface soil) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • Iw)(H)/BW
Dose (vegetation) = (Cv • If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (vegetation)



MEADOW VOLE· AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Avg Soil AvgSW Biotransfer Vegetation Dose (mglkg/dav) from: Total
Concentration Concentration Factor Concentration Surface I Surface I Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mglkg) (mg/L) (soil to veg.) (mglkg) Soil Water Vegetation (mglkg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Inorganics

IARSENIC 8.62E+00 4.08E-04 3.75E-02 3.23E-01 5.04E-03 I 7.12E-05 I 1.58E-02 2.09E-02 1.03E-01 I 1.03E+00 I 2.02E-01 I 2.02E-02

Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, f1uoranthene, phenanthreQe, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.

Body Weight = (BW) 3.663E-02 kg
Food Ingestion Rate = (If) 1.785E-03 kg/day
Water Ingestion Rate = (Iw) 6AOOE-03 Uday
Soil Ingestion Rate = (Is) 2.142E-05 kg/day
Home Range = (HR) 1.640E-01 acres
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Dose (surface soil) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw' Iw)(H)/BW
Dose (vegetation) = (Cv • If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (vegetation)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil conc.• Biotransfer Factor)
NV = No Value is available



SHORT-TAILED SHREW· CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

I I Max Soil MaxSW Biotrans1er Invertebrate Dose (mg/kg/day) 1rom:
Total I I I IConcentration Concentration Factor Concentration Surface ISurface I Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to inv.) (mg/kg) Soil Water In·verts. (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Semivolatiles
BENZO(A)ANTHRACENE 8.S0E-01 1.84E-03 6.69E-Ol S.69E-Ol 4.33E-03 S.19E-04 9.67E-02 1.02E-Ol 2.6SE-Ol 2.6SE+00 3.82E-01 3.82E-02
BENZO(AjPYRENE 1.10E+00 2.38E-03 6.69E-01 7.36E-Ol S.61E-03 6.71E-04 1.2SE-01 1.31E-01 1.S6E+00 1.S6E+01 8.41 E-02 8.41E-03
BENZO(K)FLUORANTHENE 2.20E+00 1.72E-03 6.69E-01 1.47E+00 1.12E-02 4.8SE-04 2.S0E-01 2.62E-Ol 1.12E+01 1.12E+02 2.33E-02 2.33E-03
CHRYSENE 1.10E+00 4.46E-03 6.69E-01 7.36E-01 S.61E-03 1.26E-03 1.2SE-01 1.32E-01 2.6SE-01 2.6SE+00 4.97E-01 4.97E-02
DIBENZO(A,H)ANTHRACENE 2.S0E-01 4.60E-04 6.69E-01 1.67E-01 1.27E-03 1.30E-04 2.84E-02 2.98E-02 2.08E+00 2.08E+01 1.44E-02 1.44E-03
FLUORANTHENE 9.40E-01 1.19E-02 6.69E-01 6.29E-01 4.79E-03 3.36E-03 1.07E-01 1.1SE-Ol 1.9SE+01 3.90E+01 S.89E-03 2.9SE-03
PHENANTHRENE S.20E-01 4.73E-03 6.69E-01 3.48E-01 2.6SE-03 1.33E-03 S.91E-02 6.31E-02 1.S6E+00 1.S6E+01 4.04E-02 4.04E-03
PYRENE 1.60E+00 8.61E-03 6.69E-01 1.07E+00 8.16E-03 2.43E-03 1.82E-01 1.93E-01 1.17E+01 1.9SE+Ol 1.64E-02 9.86E-03
Pesticides

14,4'-DDT I 1.40E-02 I O.OOE+OO I 1.30E+Ol T 1.82E-01 I 7.14E-OS I O.OOE+OO I 3.09E:6:quu3:10E-02 I 1.46E+01 I 7.29E+01 I 2.13E-031 4.2SE-041
PCBs

IAROCLOR-1260 I 3.20E-02 I O.OOE+OO -, 1.S9E+01 I S.09E-01 11.63E-041 O.OOE+OO I 8.6SE-021 8.67E-02 I . 4.96E-02 I 4.96E-01 '''':0,1,. 1.7SE-01 I
Herbicides

.._. _..._-
ARSENIC 2.07E+01 1.40E-03 S.23E-01 1.08E+01 1.06E-Ol 3.9SE-04 1.84E+00 1.9SE+00 1.97E-01 1.97E+00 .9.89E-01
CADMIUM 6.90E+00 3.60E-04 4.07E+01 2.81E+02 3.S2E-02 1.02E-04 4.77E+01 4.78E+01 1.S8E+01 1.S8E+02 , :tID 3.03E-01
CHROMIUM 4.97E+01 3.60E-03 3.16E+00 1.S7E+02 2.S3E-Ol 1.02E-03 2.67E+01 2.70E+01 S.98E+Ol 2.39E+02 . 4.S1E-01 1.13E-01
COPPER 2.01E+01 8.10E-03 1.S3E+00 3.08E+01 1.02E-Ol 2.28E-03 S.23E+00 S.34E+OO 6.10E+02 7.88E+02 8.7SE-03 6.77E-03
LEAD 1.SSE+02 2.90E-03 1.S2E+00 2.36E+02 7.90E-Ol 8.18E-04 4.01E+01 4.09E+01 1.46E+02 1.46E+03 2.81E-01 2.81E-02
MERCURY 1.30E-01 O.OOE+OO 2.06E+01 2.68E+00 6.63E-04 O.OOE+OO 4.S6E-01 4.S6E-Ol 1.67E+00 8.33E+00 2.74E-01 S.48E-02
NICKEL 3.16E+01 8.00E-03 4.73E+00 1.49E+02 1.61E-01 2.26E-03 2.S4E+01 2.S6E+01 7.29E+02 1.46E+03 3.S1E-02 1.7SE-02
SELENIUM 1.10E+00 1.30E-03 1.34E+00 1.47E+00 S.61E-03 3.67E-04 2.S1E-01 2.S7E-01 3.64E+00 6.01E+00 7.04E-02 4.27E-02
ZINC 6.26E+02 1.02E-01 1.29E+Ol 8.07E+03 3.19E+00 2.88E-02 1.37E+03 1.37E+03 2.92E+03 S.83E+03 4.71E-01 2.36E-Ol

[PENTACHLOROPHENOL I 2.80E-02 I 7.50E-OS I 1.00E+00 I 2.80E-02 11.43E-041 2.11E-Osl 4.76E-031 4.92E-03 I 4.37E+00· I 4.37E+01 I 1.13E-031 1.13E-041
I

Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, fluoranthene, phenanthrene, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.

Body Weight = (BW) 1.S2SE-02 kg
Food Ingestion Rate = (If) 2.S92E-03 kg/day
Water Ingestion Rate = (Iw) 4.300E-03 Uday
Soil Ingestion Rate = (Is) 7.776E-OS kg/day
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL- Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransfer Factor)
NV = No Value is available

Dose (surface soil) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • Iw)(H)/BW
Dose (invertebrates) = (Ci • If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)



SHORT-TAILED SHREW· AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

PCBs

Avg Soil AvgSW Biotrans1er Invertebrate I Dose (mg/kglday) 1rom:
Total I I I IConcentration Concentration Factor Concentration I Surface I Surface I Dose NOAEL LOAEL NOAEL LOAEL I

Parameter (mg/kg) (mglL) (soil to inv.) (mg/kg) Soil Water Inverts. (mg/kglday) (mg/kglday) (mg/kglday) EEQ EEQ
---

1.93E+00
5.28E+00

2.24E-01
7.71E+00

4.08E-04
7A5E-056.85E-01

8.62E+00ARSENIC
CADMIUM

IAROCLOR-1260 I 7.54E-03 I O.OOE+OO I 6.67E+00 I 5.03E-02 I 6.63E-06 I O.OOE+OO I 4.91E-03 I 4.92E-03 I 5.64E-02=rS.64E-01 I 8.71E-02 I 8.71E-03 I
Inorganics

Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)f1uoranthene, dibenzo(a,h)anthracene, fluoranthene, phenanthrene, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.

Body Weight = (BW) 1.687E-02 kg
Food Ingestion Rate = (If) 1.648E-03 kg/day
Water Ingestion Rate = (Iw) 3.800E-03 Uday
Soil Ingestion Rate = (Is) 1.483E-05 kg/day
Home Range = (HR) 9.700E-01 acres
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransfer Factor)
NV = No Value is available -

Dose (surface soil) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • Iw)(H)/BW
Dose (invertebrates) = (Ci • If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)



BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Parameter
Semivolatiles

Max Soil
Concentration

(mg/kg)

MaxSW
Concentration

(mgIL)

Biotransfer
Factor

(soil to veg.)

Vegetation
Concentration

(mg/kg)

BENZO(A)ANTHRACENE 8.S0E-Ol 1.84E-03 1.90E-02 1.62E-02 1.79E-03 2.62E-04 2.4SE-04 2.30E-03 2.00E+.00 2.00E+.Ol 1.lSE-03 1.lSE-04

BENZO(A)PYRENE 1.10E+.00 2.38E-03 1.10E-02 1.21E-02 2.32E-03 3.39E-04 1.84E-04 2.84E-03 2.00E+.00 2.00E+.Ol 1,42E-03 1,42E-04

BENZO(K)FLUORANTHENE 2.20E+.00 1.72E-03 4.30E-03 9,46E-03 4.64E-03 2,4SE-04 1,44E-04 S.03E-03 2.00E+.00 2.00E+.Ol 2.S2E-03 2.S2E-04

CHRYSENE 1.10E+.00 4.46E-03 1.90E-02 2.09E-02 2.32E-03 6.36E-04 3.17E-04 3.28E-03 2.00E+.00 2.00E+.Ol 1.64E-03 1.64E-04

DIBENZO(A,H)ANTHRACENE 2.SOE-Ol 4.60E-04 4.30E-03 1.08E-03 S.28E-04 6.S6E-OS 1.63E-OS 6.10E-04 2.00E+.00 2.00E+.Ol 3.0SE-04 3.0SE-OS

FLUORANTHENE 9,40E-Ol 1.19E-02 S.SOE-02 S.17E-02 1.98E-03 1.70E-03 7.8SE-04 4,47E-03 2.00E+.00 2.00E+.Ol 2.23E-03 2.23E-04

PHENANTHRENE S.20E-Ol 4.73E-03 8.20E-02 4.26E-02 1.10E-03 6.74E-04 6,47E-04 2,42E-03 2.00E+.00 2.00E+.Ol 1.21E-03 1.21E-04

PYRENE 1.60E+.00 8.61E-03 S.SOE-02 8.80E-02 3.38E-03 1.23E-03 1.34E-03 S.94E-03 2.00E+.00 2.00E+.Ol 2.97E-03 2.97E-04

Pesticides
14,4'-DDT I 1,40E-02 I O.OOE+.OO I 7.80E-03 I 1.09E-04 I 2.96E-OS I O.OOE+.OO I 1.66E-06 I 3.12E-OS I 9.00E-03 I S.20E-02 I 3,47E-031 6.00E-04 I
PCBs

IAROCLOR-1260 I 3.20E-02 I O.OOE+.OO I 2.90E-03 I 9.28E-OS I 6.7SE-OS I O.OOE+.OO I 1,41 E-06 I 6.90E-05 -r=ra0E-01 J 1.80E+.00 I 3.83E-04 I 3.83E-OS I
Herbicides

-
ARSENIC 2.07E+.Ol 1,40E·03 1.10E+.00 2.28E+.Ol 4.37E-02 2.00E-04 3,47E-Ol 3.91E-Ol 2,46E+.00 7.38E+.00 1.S9E-Ol S.29E-02

CADMIUM 6.90E+.00 3.60E-04 3.2SE+.00 2.24E+.Ol 1.46E-02 S.13E-OS 3,41 E-Ol 3.SSE-Ol 1.4SE+.00 2.00E+.Ol 2.4SE-Ol 1.78E-02

CHROMIUM 4.97E+.Ol 3.60E-03 8.39E-02 4.17E+.00 1.0SE-Ol S.13E-04 6.33E-02 1.69E-Ol 1.00E+.00 S.OOE+.OO 1.69E-Ol 3.37E-02

COPPER 2.01 E+.O1 8.10E-Q3 6.2SE-Ol 1.26E+.Ol 4.24E-02 1.16E-03 1.91E-Ol 2.34E-Ol 4.70E+.Ol

'01",01 .'
3.80E-03

LEAD 1.SSE+.02 2.90E-03 4.68E-Ol 7.2SE+.Ol 3.27E-Ol 4.14E-04 1.10E+.00 1.43E+.00 1.13E+.00 1.13E+.Ol • ~ 1.26E-Ol

MERCURY 1.30E-Ol O.OOE+.OO S.OOE+.OO 6.S0E-Ol 2.74E-04 O.OOE+.OO 9.87E-03 1.01E-02 6,40E-03 6,40E-02 ':m 1.S9E-Ol
NICKEL 3.16E+.Ol 8.00E-03 1.41 E+.OO 4.46E+.Ol 6.67E-02 1.14E-03 6.77E-Ol 7,4SE-Ol 7.74E+.Ol 1.07E+.02 9:62E-03 6.96E-03

SELENIUM 1.10E+.00 1.30E-03 3.01E+.00 3.31E+.00 2.32E-03 1.8SE-04 S.03E-02 S.28E-02 4.00E-Ol 8.00E-Ol 11.32E-Ol 6.60E-02
ZINC 6.26E+.02 1.02E-Ol 1.82E+.00 1.14E+.03 1.32E+.00 1,4SE-02 1.73E+.Ol 1.86E+.Ol l,4SE+.Ol 1.31E+.02 . II 1,42E-Ol

IPENTACHLOROPHENOL I 2.80E-02 I 7.S0E-OS I 1,40E-02 I 3.92E-04 I S.91E-Osll.07E-Osl S.9SE-06 I 7.S7E-OS I NV I NV 'J NA I NA I
Inorganics

Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)f1uoranthene, dibenzo(a,h)anthracene, fluoranthene, phenanthrene, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.
NA = Not Applicable
NV = No Value Available

Body Weight = (BW) 1.620E-Ol kg
Food Ingestion Rate =' (If) 2,460E-03 kg/day
Water Ingestion Rate = (Iw) 2.310E-02 Uday
Soil Ingestion Rate = (Is) 3,419E-04 kg/day
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant cone. in vegetation (=soil cone.• Biotransfer Factor)
NV = No Value is available

Dose (surface soil) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • Iw)(H)/BW
Dose (vegetation) = (Cv • If)(H)/BW
Total Dose = Dose (surface soil) +. Dose (surface water) +. Dose (vegetation)



BOBWHITE QUAIL· AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Avg Soil AvgSW I Biotransfer I Vegetation
Concentration Concentration Factor Concentration

Parameter (mg/kg) (mg/L) (soil to veg.) (mg/kg)
Inorganics
LEAD 2.34E+Ol 1.15E-03. 9.09E-Ol
MERCURY 3.66E-02 O.OOE+OO 2.38E-02
ZINC 7.24E+Ol 2.75E-02 2.65E+Ol

Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, fluoranthene, phenanthrene, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.
NA = Not Applicable
NV = No Value Available

Body Weight = (BW) 1.770E-Ol kg
Food Ingestion Rate = (If) 2.160E-03 kg/day
Water Ingestion Rate = (Iw) 1.840E-02 Uday
Soil Ingestion Rate = (Is) 1.318E-04 kg/day
Home Range = (HR) 2.860E+Ol acres
Contaminated Area = (CA). Assume equal to home range
H=HRlCA (Assume = to l' for maximum exposure)

Dose (surface soil) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • Iw)(H)/BW
Dose (vegetation) = (Cv • If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (vegetation)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil conc.• Biotransfer Factor)
NV = No Value is available



AMERICAN WOODCOCK· CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Max Soli MaxSW . Biotransfer I Invertebrate I Dose (mg/kg/day) from: I
Total I I I IIConcentration Concentration Factor' Concentration ISurface ISurface I I Dose . NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to inv.) (mg/kg) Soil Water Inverts. (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Semivolatiles
BENZO(A)ANTHRACENE 8.50E-01 1.84E-03 6.69E-01 5.69E-01 2.55E-02 2.36E-04 1.04E-01 1.30E-01 2.00E+00 - 2.00E+01 6.48E-02 6.48E-03
BENZO(A)PYRENE 1.10E+00 2.38E-03 6.69E-01 7.36E-01 3.30E-02 3.05E-04 1.34E-01 1.68E-01 2.00E+00 2.00E+01 8.38E-02 8.38E-03
BENZO(K)FLUORANTHENE 2.20E+00 1.72E-03 6.69E-01 1.47E+00 6.59E-02 2.21E-04 2.69E-01 3.35E-01 2.00E+00 2.00E+01 1.67E-01 1.67E-02
CHRYSENE 1.10E+00 4.46E-03 6.69E-01 7.36E-01 3.30E-02 5.72E-04 1.34E-01 1.68E-01 2.00E+00 2.00E+01 8.40E-02 8.40E-03
DIBENZO(A,H)ANTHRACEN E 2.50E-01 4.60E-04 6.69E-01 1.67E-01 7.49E-03 5.90E-05 3.05E-02 3.81E-02 2.00E+00 2.00E+01 1.90E-02 1.90E-03
FLUORANTHENE 9.40E-01 1.19E-02 6.69E-01 6.29E-01 2.82E-02 1.53E-03 1.15E-01 1.45E-01 2.00E+00 2.00E+01 7.23E-02 7.23E-03
PHENANTHRENE 5.20E-01 4.73E-03 6.69E-01 3.48E-01 1.56E-02 6.07E-04 6.35E-02 7.97E-02 2.00E+00 2.00E+01 3.99E-02 3.99E-03
PYRENE 1.60E+00 8.61E-03 6.69E-01 1.07E+00 4.79E-02 1.10E-03 1.96E-01 2.45E-01 2.00E+00 2.00E+01 1.22E-01 1.22E-02
Pesticides

14,4'-DDT I 1.40E-02 I OOOE+OO I 1.30E+01 I 1.82E-01 I 4.19E-04 IO.OOE+OO I 3.32E-02 I 3.37E-02 I 9.00E-03 I 5.20E-02 fU1i'!" 6.47E-01 I
PCBs

[AROCLOR-1260 I 3.20E-02 I O.OOE+OO I 1.59E+01 I 5.09E-01 I 9.59E-04 IO.OOE+OO I 9.30E-02 I 9.39E-02 I 1.80E-01 I 1.80E+00 I 5.22E-01 I 5.22E-02 I
Herbicides

[PENTACHLOROPHENOL I 2.80E-02 I 7.50E-05 I 1.00E+00 I 2.80E-02 I 8.39E-04 I 9.62E-06 I 5.11 E-03 I 5.96E-03 I NV I NV I NA I NA I
Inorganics
ARSENIC 2.07E+01 1.40E-03 5.23E-01 l.08E+01 6.20E-01 1.80E-04 1.98E+00 2.60E+00 2.46E+00 7.38E+00 ,. " 3.52E-01
CADMIUM 6.90E+00 3.60E-04 4.07E+01 2.81E+02 2.07E-01 4.62E-05 5.13E+01 5.15E+01 1.45E+00 2.00E+01 , "
CHROMIUM 4.97E+01 3.60E-03 3.16E+00 1.57E+02 1.49E+00 4.62E-04 2.87E+01 3.02E+01 1.00E+00 5.00E+00 , , .,. "
COPPER 2.01E+01 8.10E-03 1.53E+00 3.08E+01 6.02E-01 1.04E-03 5.62E+00 6.22E+00 4.70E+01 6.17E+01 1.33E-01 1.01E-01
LEAD 1.55E+02 2.90E-03 1.52E+00 2.36E+02 4.64E+00 3.72E-04 4.31E+01 4.77E+01 1.13E+00 1.13E+01 ,

"MERCURY 1.30E-01 O.OOE+OO 2.06E+01 2.68E+00 3.89E-03 O.OOE+OO 4.90E-01 4.94E-01 6.40E-03 6.40E-02 , "
NICKEL 3.16E+01 8.00E-03 4.73E+00 1.49E+02 9.47E-01 1.03E-03 2.73E+01 2.82E+01 7.74E+01 1.07E+02 3.65E-01 2.64E-01
SELENIUM 1.10E+00 1.30E-03 1.34E+00 1.47E+00 3.30E-02 1.67E-04 2.69E-01 3.02E-01 4.00E-01 8.00E-01 I 7.56E-01 I 3.78E-01
ZINC 6.26E+02 1.02E-01 1.29E+01 8.07E+03 1.88E+01 1.31E-02 1.47E+03 1.49E+03 1.45E+01 1.31E+02 , , ,
Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, f1uoranthene, phenanthrene, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.
NA = Not Applicable
NV = No Value Available

Body Weight = (BW) 1.660E-01 kg
Food Ingestion Rate = (If) 3.032E-02 kg/day
Water Ingestion Rate = (Iw) 2.130E-02 Uday
Soil Ingestion Rate = (Is) 4.972E-03 kg/day
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Dose (surface soil) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • IW)(H)/BW
Dose (invertebrates) = (Ci • If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransfer Factor)
NV = No Value is available



AMERICAN WOODCOCK - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Avg Soil AvgSW Biotransfer Invertebrate Dose (mg/kg/day) from: I Total
Concentration Concentration Factor Concentration Surface I Surface I I Dose NOAEL LOAEL I NOAEL I LOAEL

Parameter (mg/kg) (mg/L) (soil to inv.) (mg/kg) Soil Water Inverts. (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Pesticides

-
ARSENIC 8.62E+00 4.08E-04 2.24E-01 1.93E+00 7.36E-02 4.09E-05 2.57E-01 3.31E-01 2.46E+00 7.38E+00 I 1.35E-01 4.49E-02
CADMIUM 6.85E-01 7.45E-05 7.71E+00 5.28E+00 5.84E-03 7.47E-06 7.04E-01 7.09E-01 1.45E+00 2.00E+01 I 4.89E-01 3.55E-02
CHROMIUM 2.44E+01 1.47E-03 3.06E-01 7.48E+00 2.09E-01 1.47E-04 9.97E-01 1.21E+00 1.00E+00 5.00E+00 .. 2.41E-01
LEAD 2.34E+01 1.15E-03 2.66E-01 6.22E+00 1.99E-01 1.16E-04 8.29E-01 1.03E+00 1.13E+00 1.13E+Ol.1 9.10E-02
MERCURY 3.66E-02 O.OOE+OO 1.69E+00 6.19E-02 3.12E-04 O.OOE+OO 8.25E-03 8.56E-03 6.40E-03 6.40E-02 • !IiI 1.34E-01
ZINC 7.24E+01 2.75E-02 3.20E+00 2.32E+02 6.18E-01 2.75E-03 3.09E+01 3.15E+01 1.45E+01 1.31 E+02 [!l!J 2.41 E-01

14,4'-DDT I 1.45E-03 I O.OOE+OO I 1.30E+01 I - 1.88E-02 I 1.24E-05 I O.OOE+OO I 2.51 E-03 I 2.52E-03 I 9.00E-03 I 5.20E-oz=TIaOE-of T4~85E-02 I
Inorganics

Cells are shaded if the EEQ is greater than 1.0.
Benzo(a)anthracene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, f1uoranthene, phenanthrene, and pyrene were COPCs in surface water only.
Cadmium was detected in the dissolved metals samples only.
NA = Not Applicable
NV = No Value Available

Body Weight = (SW) 1.895E-01 kg
Food Ingestion Rate = (If) 2.526E-02 kg/day
Water Ingestion Rate = (Iw) 1.900E-02 Uday
Soil Ingestion Rate = (Is) 1.617E-03 kg/day
Home Range = (HR) 6.133E+01 acres
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Con1aminant cone. in soil invertebrates (=soil cone.• Biotransfer Factor)
NV = No Value is available

Dose (surface soil) = (Cs • Is)(H)/BW .
Dose (surface water) = (Cw • Iw)(H)/BW
Dose (invertebrates) = (Ci • If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)



MINK - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Max Sediment MaxSW Blotranster Fish I Dose (mg/kg/day) from: I Total Site Use I NOAEL I LOAEL I NOAEL I LOAEL
Concentration Concentration Factor Concentration Surface Dose Factor ot NOAEL LOAEL EEQ EEQ EEQ EEQ

Parameter (mg/kg) (mg/L) (sed to fish)!!) (mg/kg) Sediment Water Fish (mg/kg/day) 10% (mg/kg/day) (mg/kg/day) 100% SUF 100% SUF 10% SUF 10% SUF
Semivolatile Organics
ACENAPHTHENE 8.50E-Ol 3.30E-04 _ 2.90E-Ol 2.73E+OO 3.73E-03 1.14E-04 2.78E-Ol 2.82E-Ol 2.82E-02 3.03E-Ol 6.06E-Ol 9.32E-Ol 4.66E-Ol 9.32E-02 4.66E-02
ACENAPHTHYLENE 4.80E-02 4.30E-04 2.90E-Ol 1.54E-Ol 2.10E-04 1,49E-04 1.57E-02 1.61E-02 1.61E-03 1.21E+OO 1.21E+Ol 1.33E-02 1.33E-03 1.33E-03 1.33E-04
ANTHRACENE 1.80E+00 3.60E-04 2.90E-Ol 5.78E+OO 7.89E-03 1.25E-04 5.90E-Ol 5.98E-Ol 5.98E-02 1.73E+00 1.73E+Ol 3,45E-Ol 3.45E-02 3,45E-02 3,45E-03
BENlO A)ANTHRACENE 3.70E+00 1.84E-03 2.90E-Ol 1.19E+Ol 1.62E-02 6.38E-04 1.21E+OO 1.23E+OO 1.23E-Ol 2.94E-03 2.94E-02 : • : • : • : ..
BENlO A)PYRENE 4.50E+OO 2.38E-03 2.90E-Ol 1,45E+Ol 1.97E-02 8.25E-04 1,47E+OO 1,49E+OO 1,49E-Ol 1.73E-02 1.73E-Ol : .' • : .' .. : .' ll!ll 8.84E-Ol
BENlO G,H,llPERYLENE 3.80E+00 2,46E-03 2.90E-Ol 1.22E+Ol 1.67E-02 8.53E-04 1.24E+OO 1.26E+OO 1.26E-Ol 1.25E-Ol 1.25E+OO • • • .. • ll!ll 1.01E-Ol
BENlO K)FLUORANTHENE 2.00E+00 1.72E-03 2.90E-Ol 6,42E+00 8.77E-03 5.96E-04 6.55E-Ol 6.84E-Ol 6.64E-02 1.25E-Ol 1.25E+OO .. 5.33E-Ol 5.33E-Ol 5.33E-02
CHRYSENE 4.50E+00 4,46E-03 2.90E-Ol 1,45E+Ol 1.97E-02 1.55E-03 1,47E+OO 1.50E+OO 1.50E-Ol 2.94E-03 2.94E-02 t: • t: • t: • t: ..
DIBENlO A,H ANTHRACENE 7.00E-Ol 4.60E-04 2.90E-Ol 2.25E+00 3.07E-03 1.59E-04 2.29E-Ol 2.32E-Ol 2.32E-02 2.30E-02 2.30E-Ol • • • .. • 'I!II 1.01E-Ol
FLUORANTHENE 1.20E+Ol 1.19E-02 2.90E-Ol 3.85E+Ol 5.26E-02 4.13E-03 3.93E+OO 3.99E+00 3.99E-Ol 2.16E-Ol 4.33E-Ol :. • .. : . 'I!II 9.22E-Ol
FLUORENE 8.20E-Ol 3,40E-04 2.90E-Ol 2.63E+OO 3. 59E-03 1.18E-04 2.69E-Ol 2.72E-Ol 2.72E-02 2.16E-Ol 4.33E-Ol .. 6.29E-Ol 1.26E-Ol 6.29E-02
INDENO l,2,3-CD PYRENE 3.10E+OO 2.09E-03 2.90E-Ol 9.96E+OO 1.36E-02 7.25E-04 1.02E+00 1.03E+OO 1.03E-Ol 1.25E-Ol 1.25E+00 : .. 8.27E-Ol 8.27E-Ol 8.27E-02
PHENANTHRENE 9.10E+OO 4.73E-03 2.90E-Ol 2.92E+Ol 3.99E-02 1.64E-03 2.98E+00 3.02E+OO 3.02E-Ol 1.73E-02 1.73E-Ol I • • ..
PYRENE 1.80E+Ol 8.61E-03 2.90E-Ol 5.78E+Ol 7.89E-02 2.99E-03 5.90E+00 5.98E+OO 5.98E-Ol 1.30E-Ol 2.16E-Ol • 0 • • ' 0 .. ..
Pesticides

2.30E-Ol O.OOE+OO 5,49E-03
3.30E-Ol O.OOE+OO 5,49E-03

3.38E+Ol 1,40E-03 6.90E-Ol 2.33E+Ol 1,48E-Ol 4.85E-04 2.38E+00 2. 53E+00 2.53E-Ol 2.18E-03 2.18E-02
7.01E+Ol 3.60E-03 4.68E-Ol 3.28E+Ol 3.07E-Ol 1.25E-03 3.34E+OO 3.65E+00 3.65E-Ol 6.62E-Ol

'M'''''' :I' '" 5.52E-Ol 1.38E-Ol
1.33E+02 2.90E-03 6.07E-Ol 8.07E+Ol 5.83E-Ol 1.01E-03 8.23E+00 8.81E+00 8.81E-Ol 1.61E+00 1.61E+Ol ~_ 5,46E-Ol 5A6E-Ol 5,46E-02
3.54E+Ol 8.00E-03 2.32E+OO 8.21E+Ol 1.55E-Ol 2.77E-03 8.37E+00 8.53E+00 8.53E-Ol 8.07E+00 1.61E+Ol ,o'MiJ 1.06E-Ol 5.28E-02
8.00E-Ol 1.30E-03 1.00E+OO 8.00E-Ol 3.51E-03 4.51E-04 8. 16E-02 8.55E-02 8.55E-03 4.04E-02 6.66E-02 • • mmI!I 2.12E-Ol 1.28E-Ol
1.63E+02 1.02E-Ol 7.53E+OO 1.23E+03 7.15E-Ol 3.54E-02 1.25E+02 1.26E+02 1.26E+Ol 3.23E+Ol 6,46E+Ol 0 '" • .. 3.90E-Ql 1.95E-Ol

NICKEL
LEAD

InorQanics

PCBs

ARSENIC

AROCLOR-1260
AROCLOR-1254

llNC

CHROMIUM

SELENIUM

4,4'-000 3.50E-02 O.OOE+OO 2.80E-Ol 1.09E-Ol 1.53E-04 O.OOE+OO 1.11E-02 1.12E-02 1.12E-03 1.61E-Ol 8.07E-Ol 6.95E-02 1.39E-02 6.95E-03 1.39E-Q3
4,4'-DDE 7.60E-02 O.OOE+OO 7.70E+00 6A8E+00 3.33E-04 O.OOE+OO 6.61E-Ol 6.61E-Ol 6.61E-02 1.61E-Ol 8.07E-Ol ,-8.19E-Ol 4.09E-Ol 8.19E-02
4,4'-DDT 1.00E-Ol O.OOE+OO 1.67E+00 1.85E+00 4.38E-04 O.OOE+OO 1.89E-Ol 1.89E-Ol 1.89E-02 1.61E-Ol 8.07E-Ol !I!II 2.34E-Ol 1.17E-Ol 2.34E-02
ALPHA-CHLORDANE 3. 1OE-02 O.OOE+OO 4.77E+00 1.64E+00 1.36E-04 O.OOE+OO 1.67E-Ol 1.67E-Ol 1.67E-02 7.92E-02 1.58E-Ol .. I II 2.11E-Ol 1.05E-Ol
GAMMA-CHLORDANE 2.80E-02 O.OOE+OO 2.22E+00 6.89E-Ol 1.23E-04 O.OOE+OO 7.02E-02 7.03E-02 7.03E-03 7.92E-02 1.58E-Ol 8.87E-Ol 4.44E-Ol 8.87E-02 4.44E-02---

Cells are shaded if the EEO is greater than 1.0.
(1) - The s."diment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals.

Body Weight = (BW) 5.500E-Ol kg
Food Ingestion Rate = (If) 5.608E-02 kg/day
Water Ingestion Rate = (Iw) 1.907E-Ol Uday
Sediment Ingestion Rate = (Is) 20411 E-03 kg/day
Home Range = (HF:l) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Dose (sediment) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • IW)(H)/BW
Dose (fish) = (CI • 1f)(H)/BW
Total Dose = Dose (sediment) + Dose (surface water) + Dose (fish)

Definitions:
EEO - Ecological Effects Ouotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs =Contaminant concentration in sediment
Cw =Contaminant concentration in water
Cf = Contaminant concentration in fish

Metals = sediment concentration' BAF
Organics = (sediment concentration' BSAF • %Iipids)/(% total organic caroon)

Where:
% Upids = 14,4 % (see Appendix jA)
%TOC=I.3%



Inorganlcs

2.74E-Ol
5.09E-Ol 5.09E-02
6.73E-02 6.73E-03
3.80E-02 3.80E-03

~ 3.33E-Ol
7.08E-02 7.0BE-03
9.82E-02 4.91E-02
6.78E-03 3.39E-03
5.60E-02 5.60E-03
iIIl!SI! • 1.10E-Ol
2,46E-Ol 1,48E-Ol

1.62E-02 3.25E-OJ
4.60E-OJ 9.19E-04
6.60E-03 3.30E-03

2.64E-Ol
3.04E-Ol

3.25E-02

5.60E-02

4.91E-Ol

6.73E-02

9.19E-03

3.80E-02
!'I'I!'m'

5.09E-Ol

7.08E-02

3.39E-02
5.60E-Ol

4.60E-02
1.62E-Ol

6.78E-02
9.82E-Ol
7.08E-Ol

;:) oue u..:::

1 10E+Ol 1 10E+OO
246E+OO 1 48E+OO

MINK - AVERAGE INPUTS
TERRESTRIAL WILDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

AvgSW
Concentration

(mg/L)

1.08E+OO 2.71E-04 2.90E-Ol 3,46E+00 5.52E-04 2.14E-05 1.36E-Ol 1.37E-Ol 1.37E-02 5.00E-03 5.00E-02
1.18E+OO 3. 53E-04 2.90E-Ql 3.79E+OO 6.04E-04 2.79E-05 1,49E-Ol 1.50E-Ol 1.50E-02 2.94E-02 2.94E-Ol
1.12E+OO 3.66E-04 2.90E-Ql 3.61E+OO 5.75E-04 2.89E-05 1,42E-Ol 1,43E-Ol 1,43E-02 2.12E-Ol 2.12E+OO
6.34E-Ol 2.50E-04 2.90E-Ql 2.04E+00 3.24E-04 1.98E-05 8.02E-02 8.05E-02 8.05E-OJ 2.12E-Ol 2.12E+OO
1.31E+OO 6.32E-04 2.90E-Ol 4.21E+00 6.71E-04 4.99E-05 1.66E-Ol 1.66E-Ol 1.66E-02 5.00E-03 5.00E-02
2.18E-Ol 7.56E-05 2.90E-Ol 7.01E-Ol 1.12E-04 5.97E-06 2.76E-02 2.77E-02 2.77E-03 3.91E-02 3.91E-Ol
2.85E+OO 1.53E-OJ 2.90E-Ol 9.14E+OO 1,46E-03 1.21E-04 3.60E-Ol 3.61E-Ol 3.61E-02 3.68E-Ol 7.36E-Ol
1.96E-Ol 5.14E-05 2.90E-Ol 6.31E-Ol 1.01E-04 4.05E-06 2,48E-02 2,49E-02 2,49E-03 3.68E-01 7.36E-Ol
9.34E-Ol 3.11E-04 2.90E-Ol 3.00E+OO 4.78E-04 2,45E-05 1.18E-Ol 1.19E-Ol 1.19E-02 2.12E-Ol 2.12E+OO
2.56E+00 6.59E-04 2.90E-Ol 8.21E+OO 1.31E-OJ 5.20E-05 3.23E-Ol 3.25E-Ol 3.25E-02 2.94E-02 2.94E-Ol
4.28E+OO 1.27E-03 2.90E-Ql 1.37E+Ol 2.19E-03 1.00E-04 5,41E-Ol 5,43E-Ol 5.43E-02 2.21E-Ol 3.68E-Ol

1.33E-02 O.OOE+OO 7.70E+OO 1.13E+OO 6.80E-06 O.OOE+OO 4,46E-02 4,46E-02 4,46E-OJ 2.75E-Ol 1.37E+OO
1.73E-02 O.OOE+OO 1.67E+OO 3.21E-Ol 8.87E-06 O.OOE+OO 1.26E-02 1.26E-02 1.26E-03 2.75E-Ol 1.37E+OO
4.27E-03 O.OOE+OO 4.77E+OO 2.26E-Ol 2.19E-06 O.OOE+OO 8.89E-03 8.89E-03 8.89E-04 1.35E-Ol 2.70E-Ol

3.05E-02 O.OOE+OO 9.34E-03
3.52E-02 O.OOE+OO 9.34E-03

FLUORENE

4,4'-DDT
4,4'-DDE

ALPHA-CHLORDANE

PYRENE
PHENANTHRENE

DIBENlO(A,H)ANTHRACENE

BENlO(K)FLUORANTHENE
CHRYSENE

INDENO(1,2,3·CD)PYRENE

AROCLOR-1254

BENlO(G.H,I)PERYLENE

AROCLOR-1260

BENlO(A)PYRENE

Pesticides

BENlO(A)ANTHRACENE

Parameter
Semivolatile Organics

PCBs

FLUORANTHENE

ARSENIC 8.82E+OO 4.0BE-04 1,43E-Ol 1.26E+00 4.51E-03 3.22E-05 4. 96E-02 5,42E-02 5,42E-03 3.71E-03 3.71E-02 146E+01 146E+OO 146E+00 1,46E-Ol
CHROMIUM 2,41E+Ol 1,47E-03 1.00E-Ol 2,41E+00 1.24E-02 1.16E-04 9.50E-02 1.08E-Ol 1.08E-02 1.13E+OO 4.51E+00 9.55E-02 2.3BE-02 9.55E-03 2.38E-03
LEAD 2.79E+Ol 1.15E-03 7. 1OE-02 1.98E+00 1,43E-02 9.10E-05 7. BOE-02 9.23E-02 9.23E-03 2.75E+OO 2.75E+Ol 3.36E-02 3.36E-03 3.36E-03 3.36E-04
NICKEL 1.86E+Ol 3.09E-03 4.86E-Ol 9.02E+00 9.50E-03 2.44E-04 3.55E-Ol 3.65E-Ol 3.65E-02 1.37E+Ol 2.75E+Ol 2.66E-02 1.33E-02 2.66E-03 1.33E-03
SELENIUM 3.44E-Ol 2.B9E-04 1.00E+OO 3.44E-Ol 1.76E-04 2.28E-05 1.35E-02 1.37E-02 1.37E-03 6.87E-02 1.13E-Ol 2.00E-Ol 1.21E-Ol 2.00E-02 1.21E-02
llNC 6.22E+Ol 2.75E-02 1.94E+OO 1.20E+02 3.18E-02 2.17E-03 4.74E+OO 4.77E+OO 4.77E-Ol 5,49E+Ol 1.10E+02 8.69E-02 4.34E-02 8.69E-OJ 4.34E-03

Cells are shaded if the EEQ is greater than 1.0.
(1) - The sediment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals.

Body Weight = (BW) 1.020E+OO kg
Food Ingestion Rate = (If) 4.015E-02 kg/day
Water Ingestion Rate = (Iw) 8.050E-02 Uday
Sediment Ingestion Rate = (Is) 5.220E-04 kg/day
Home Range = (HR) 3,484E+Ol acres
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to·l for maximum exposure)

Dose (sediment) = (Cs • Is)(H)/BW
Dose (surface water) = (Cw • Iw)(HVBW
Dose (fish) = (Ct· 1f)(H)/BW
Total Dose = Dose (sediment) + Dose (surface water) + Dose (fish)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs =Contaminant concentration in sediment
Cw =Contaminant concentration in water
Cf = Contaminant concentration in fish

Metals = sediment concentration' BAF
Organics = (sediment concentration' BSAF • %lipidsV(Olo total organic carbon)

Where:
% Upids = 14,4 % (see Appendix J,4)
% TOC= 1.3%

....



BELTED KINGFISHER - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

MaxSW
Concentration

(mg/L)

Pesticides

Parameter
Semlvolatlle Organics-
ACENAPHTHENE 8.50E-Ol 3.30E-04 2.90E-Ol 2.73E+OO 3.91E-03 4.54E-05 3.80E-01 3.84E-01 3.84E-02 2.00E+OO 2.00E+Ol L92E-Ol L92E-02 1.92E-02 1.92E-03
ACENAPHTHYLENE 4.80E-02 4.30E-04 2.90E-Ol L54E-Ol 2.21E-04 5.91E-05 2.l5E-02 2.18E-02 2.18E-03 2.00E+OO 2.00E+Ol L09E-02 L09E-03 1.09E-03 L09E-04
ANTHRACENE 1.80E+00 3.60E-04 2.90E-Ol 5.78E+00 8.28E-03 4.95E-05 8.06E-Ol 8.14E-Ol 8.14E-02 2.00E+00 2.00E+Ol 4.07E-Ol 4.07E-02 4.07E-02 4.07E-03
BENZO(A)ANTHRACENE 3.70E+00 L84E-03 2.90E-Ol 1.19E+Ol 1.70E-02 2.53E-04 1.66E+00 L67E+00 L67E-Ol 2.00E+00 2.00E+Ol 8.37E-Ol 8.37E-02 8.37E-02 8. 37E-03
BENZO(A)PYRENE 4.50E+00 2.38E-03 2.90E-Ol 1,45E+Ol 2.07E-02 3.27E-04 2.01E+00 2.04E+OO 2.04E-Ol 2.00E+00 2.00E+Ol • II 1.02E-Ol 1.02E-Ol L02E-02
BENZO(G,H,I)PERYLENE 3.80E+00 2,46E-03 2.90E-Ol 1.22E+Ol 1.75E-02 3.38E-04 1.70E+00 1.72E+00 L72E-Ol 2.00E+00 2.00E+Ol 8.59E-Ol 8.59E-02 8.59E-02 8.59E-03
BENZO(K)FLUORANTHENE 2.00E+OO L72E-03 2.90E-Ol 6,42E+00 9.20E-03 2.37E-04 8.95E-Ol 9.05E-Ol 9.05E-02 2.00E+00 2.00E+Ol 4.52E-Ol 4.52E-02 4.52E-02 4.52E-03

CHRYSENE 4.50E+00 4,46E-03 , 2.90E-Ol 1,45E+Ol 2.07E-02 6.13E-04 2.01E+00 2.04E+00 2.04E-Ol 2.00E+OO 2.00E+Ol • II 1.02E-Ol 1.02E-Ol 1.02E-02

DIBENZO(A,H)ANTHRACENE 7.00E-Ol 4.60E-04 2.90E-Ol 2.25E+OO 3.22E-03 6.33E-05 3.13E-Ol 3.17E-Ol 3.17E-02 2.00E+OO 2.00E+Ol L58E-Ol 1.58E-02 1.58E-02 1.58E-03

FLUORANTHENE 1.20E+Ol L19E-02 2.90E-Ol 3.85E+Ol 5.52E-02 L64E-03 5.37E+OO 5,43E+00 5,43E-Ol 2.00E+OO 2.00E+Ol II 2.71E-Ol 2.71E-Ol 2.71E-02

FLUORENE 8.20E-Ol 3,40E-04 2.90E-Ol 2.63E+OO 3.77E-03 4.68E-05 3.67E-Ol 3.71E-Ol 3.71E-02 2.00E+OO 2.00E+Ol 1.85E-Ol 1.85E-02 1.85E-02 1.85E-03

INDENO(1,2,3-CD)PYRENE 3. 1OE+OO 2.09E-03 2.90E-Ol 9.96E+OO 1,43E-02 2.87E-04 L39E+OO 1,40E+OO 1,40E-Ol 2.00E+00 2.00E+Ol_ 7.01E-02 7.01E-02 7.01E-03

PHENANTHRENE 9. 1OE+OO 4.73E-03 2.90E-Ol 2.92E+Ol 4.l8E-02 6.50E-04 4.07E+OO 4.12E+00 4.l2E-Ol 2.00E+00 2.00E+Ol •• II 2.06E-Ol 2.06E-Ol 2.06E-02

PYRENE 1.80E+Ol 8.61E-03 2.90E-Ol 5.78E+Ol 8.28E-02 1.l8E-03 8.06E+00 8.14E+00 8.14E-Ol 2.00E+00 2.00E+Ol '. II 4.07E-Ol 4.07E-Ol 4.07E-02

3.50E-02 O.OOE+OO 1.53E-03 9.00E-03 5.20E-02 2.94E-02
7.60E-02 O.OOE+OO 9.04E-02 9.00E-03 5.20E-02 II

1.00E-Ol O.OOE+OO 2.58E-02 9.00E-03 5.20E-02 4.97E-Ol
3.10E-02 O.OOE+OO 2.28E-02 2.14E+OO L07E+Ol 2.13E-03

2.80E-02 O.OOE+OO 9.61E-03 2.14E+OO 1.07E+Ol 8.98E-04

O.OOE+OO 3.65E-02

O.OOE+OO 5.24E-02

ALPHA-CHLORDANE

AROCLOR-1260
AROCLOR-1254
PCBs

4,4'-DDT
4,4'-DDE
4,4'-DDD

GAMMA-CHLORDANE

Inorganlcs-
ARSENIC 3.38E+Ol 1,40E-03 6.90E-Ol 2.33E+Ol 1.55E-Ol L93E-04 3.25E+00 3,41E+00 3,41E-Ol 2,46E+00

'~~".
4.61E-Ol 1.38E-Ol 4.61E-02

CHROMIUM 7.01E+Ol 3.60E-03 4.68E-Ol 3.28E+Ol 3.22E-Ol 4.95E-04 4.57E+00 4.89E+00 4.89E-Ol 1.00E+00 5.00E+OO ' ;. II 9.79E-Ol 4.89E-Ol 9.79E-02

LEAD 1.33E+02 2.90E-03 6.07E-Ol 8.07E+Ol 6.12E-Ol 3.99E-04 1.12E+Ol 1.19E+Ol 1.19E+OO 1.13E+00 L13E+Ol •• • II I II 1.05E-Ol
NICKEL 3.54E+Ol 8.00E-03 2.32E+OO 8.21E+Ol L63E-Ol 1.l0E-03 L14E+Ol 1.16E+Ol 1.16E+OO 7.74E+Ol L07E+02 L50E-Ol L08E-Ol L50E-02 1.08E-02
SELENIUM 8.00E-Ol 1.30E-03 1.00E+OO 8.00E-Ol 3.68E-03 1.79E-04 1.11E-Ol L15E-Ol 1.15E-02 4.00E-Ol 8.00E-Ol I 2.88E-Ol 1.44E-Ol 2.88E-02 1.44E-02

ZINC 1.63E+02 1.02E-Ol 7.53E+OO L23E+03 7.50E-Ol 1,40E-02 L71E+02 1.72E+02 1.72E+Ol 1,45E+Ol L31E+02 • II II 1.31E-Ol

Cells are shaded if the EEQ is greater than 1.0.
(1) - The sediment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals.
NA = Not Applicable
NV = No Value Available

Body Weight = (BW) 1.360E-Ol kg
Food Ingestion Rate = (II) 1.895E-02 kg/day
Water Ingestion Rate = (Iw) 1.870E-02 Uday
Sediment Ingestion Rate = (Is) 6.254E-04 kg/day
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Dose (sediment) = (Cs • Is)(H)/BW
Dose (sultace water) = (Cw • Iw)(H)/BW
Dose (fish) = (Cf • II)(H)/BW
Total Dose = Dose (sediment) + Dose (sultace water) + Dose (fish)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs ;;;; Contaminant concentration in sediment
Cw =Contaminant concentration in water
Cf =Contaminant concentration in fish

Metals = sediment concentration' BAF
Organics = (sediment concentration' BSAF • %Iipids)/(% total organic carbon)

Where:
% Upids = 14,4 % (see Appendix J,4)
% TOC = 1.3%



BELTED KINGFISHER - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 15 (ROADS AND GROUNDS AREA)
NSWC CRANE, INDIANA

Parameter
Semlvolatile Organics

Avg Sediment
Concen!ratlon

(mg/kg)

AvgSW
Concentration

(mg/L)

O.OOE+OO 5.20E-02
O.OOE+OO 5.20E-02
O.OOE+OO 5.20E-02

O.OOE+OO 3.95E-03
O.OOE+OO 4.55E-03

PCBs
4,4'-DDT
4,4'-DDE

AROCLOR-1254

Pesticides

AROCLOR-1260

4,4'-DDD

Inorganlcs

BENZO(A)PYRENE 1.18E+00 3. 53E-04 2.90E-Ol 3.79E+OO 4.41E-03 3.88E-05 4.30E-Ol 4.34E-Ol 4.34E-02 2.00E+OO 2.00E+Ol 2.17E-Ql 2.17E-02 2.17E-02 2.17E-03
CHRYSENE 1.31E+00 6.32E-04 2.90E-Ol 4.21E+00 4.90E-03 6.94E-05 4.nE-Ol 4.82E-Ol 4.82E-02 2.00E+OO 2.00E+Ol 2.41E-Ol 2.41 E-02 2.41E-02 2.41E-03
FLUORANTHENE 2.85E+OO 1.53E-03 2.90E-Ol 9.14E+00 1.06E-02 1.68E-04 1.04E+OO 1.05E+OO 1.05E-Ol 2.00E+00 2.00E+Ol 5.23E-Ol 5.23E-02 5.23E-02 5.23E-03
PHENANTHRENE 2.56E+OO 6.59E-04 2.90E-Ol 8.21E+00 9.56E-03 7.24E-05 9.30E-Ol 9.40E-Ol 9.40E-02 2.00E+00 2.00E+Ol 4.70E-Ol 4.70E-02 4.70E-02 4.70E-03
PYRENE 4.28E+OO 1.27E-03 2.90E-Ol 1.37E+Ol 1.60E-02 1.39E-04 1.56E+00 1.57E+00 1.57E-Ol 2.00E+00 2.00E+Ol 7.86E-Ol 7.86E-02 7.86E-02 7.86E-03... _..,-, .... _-

ARSENIC 8.82E+OO 4.08E-04 1.43E-Ol 1.26E+00 3.30E-02 4.48E-05 1.43E-Ol 1.76E-Ol 1.76E-02 2.46E+00 7.38E+OO 7.15E-02 2.38E-02 7.15E-03 2.38E-Q3
CHROMIUM 2.41E+Ol 1.47E-Q3 1.00E-Ol 2.41E+OO 9.03E-02 1.61E-04 2.74E-Ol 3.64E-Ol 3.64E-02 1.00E+00 5.00E+OO 3.64E-Ol 7.28E-02 3.64E-02 7.28E-03
LEAD 2.79E+Ol 1.15E-03 7. 1OE-Q2 1.98E+OO 1.04E-Ol 1.27E-04 2.24E-Ol 3.29E-Ol 3.29E-02 1.13E+OO 1.13E+Ol 2.91E-Ol 2.91E-02 2.91E-02 2.91E-03
ZINC 6.22E+Ol 2.75E-02 1.94E+OO 1.20E+02 2.33E-Ol 3.02E-03 1.36E+Ol 1.39E+Ol 1.39E+OO 1.45E+Ol 1.31E+02 9.58E-Ol .1.06E-Ql 9.58E-02 1.06E-02

Cells are shaded if the EEQ is greater than 1.0.
(1) - The sediment to invertebrate BAF was used for metals because no sediment to fish BAFs were available for metals.
NA = Not Applicable
NV = No Value Available

Body Weight = (BW) 1.520E-Ol kg
Food Ingestion Rate = (II) 1.723E-02 kg/day
Water Ingestion Rate = (Iw) 1.670E-02 Uday
Sediment Ingestion Rate = (Is) 5.684E-04 kg/day
Home Range = (HR) 1.160E+OO km
Contaminated Area = (CA) Assume equal to home range
H=HRlCA (Assume = to 1 for maximum exposure)

Dose (sediment) = (Cs • Is)(H)/BW
Dose (surtace water) =(Cw • Iw)(H)/BW
Dose (fish) = (Cf • II)(H)/BW
Total Dose = Dose (sediment) + Oose (surtace water) + Dose (fish)

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
Cs = Contaminant concentration in sediment
Cw :::: Contaminant concentration in water
Cf = Contaminant concentration in fish

Metals = sediment concentration' BAF
Organics = (sediment concentration' BSAF • %Iipids)/(% total organic carbon)

Where:
% Upids = 14.4 % (see Appendix J.4)
% TOC = 1.3 %


	VOLUME II OF II - APPENDICES A-J
	TABLE OF CONTENTS
	LIST OF APPENDICES

	APPENDICES
	APPENDIX A PHOTOGRAPHS AND PHOTOGRAPH DIRECTION FIGURE
	APPENDIX B BORING LOGS, TEMPORARY WELL CONSTRUCTION DIAGRAMS, AND RELATED MATERIALS
	APPENDIX C SAMPLE LOG SHEETS AND OTHER FIELD FORMS
	APPENDIX D MISCELLANEOUS FIELD DOCUMENTATION
	APPENDIX E SURVEY DATA
	APPENDIX F HEALTH AND SAFETY FORMS
	APPENDIX G ANALYTICAL DATA
	APPENDIX H ANALYTICAL DATA QUALITY REVIEW
	APPENDIX I SWMU 12 SUPPORT DOCUMENTATION FOR THE HUMAN HEALTH RISK ASSESSMENT
	APPENDIX J SUPPORTING DOCUMENTATION FORTHE ECOLOGICAL RISK ASSESSMENT SWMU 15



